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Physics Beyond the Standard Model

2

• Deficits of the Standard Model: 

- Cosmological observations: 

‣ dark matter 

‣ baryon asymmetry 

‣ dark energy 

‣ gravity 

- Theoretical shortcomings:  

‣ No protection of Higgs mass (hierarchy problem) 

‣ No explanation of neutrino masses 

‣ No explanation for flavor structure/hierarchies
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mW ∼ 80 GeV

MPl ∼ 1019 GeV
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• Wide range of BSM theories (SUSY, composite Higgs, …) proposed to address issues 

• If next layer  is well above electroweak scale  out of reach for LHC 

• Employ model independent EFT approach for determining next layer

(Λ1) →
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Hierarchy Problem and Supersymmetry (SUSY)

Hierarchy problem:  

• Masses of fundamental scalars are radiatively unstable 

• Radiative corrections to mass of fundamental scalar  

- In presence of fermion  and scalar  with mass scale hierarchy  
  

                                          

• Solutions: technicolor/composite Higgs, supersymmetry, …

H

f S Mf ∼ MS ≫ mH

Δm2
H ∼ ∼

1
16π2 (λSM2

S − λ2
f M2

f ) ≫ m2
H

3

+

For a SUSY/MSSM review see, e.g.: Martin [hep-ph/9709356]

https://arxiv.org/abs/hep-ph/9709356
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Supersymmetry: 

• Space-time symmetry between bosons  and fermions  

• SUSY transformations :   ( : spinor) 
  and   

• Invariance of Lagrangian under these transformations

ϕ ψ

δξ ξ
δξϕ = ξψ δξψ = − iσμξ†(∂μϕ) + ξF

https://arxiv.org/abs/hep-ph/9709356
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https://arxiv.org/abs/hep-ph/9709356
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Minimal Supersymmetric Standard Model
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• Minimal Supersymmetric Standard Model  (MSSM)

?

https://arxiv.org/abs/1111.6779
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• Minimal Supersymmetric Standard Model  (MSSM)

• SUSY invariance:  superpartners identical to particles except for spin 

• SUSY breaking:    allows for       but  must be: 

- large enough to evade LHC detection 

- small enough to avoid severe fine tuning for Higgs mass

mSM < mMSSM → mMSSM

https://arxiv.org/abs/1111.6779
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• Minimal Supersymmetric Standard Model  (MSSM)

• SUSY invariance:  superpartners identical to particles except for spin 

• SUSY breaking:    allows for       but  must be: 

- large enough to evade LHC detection 

- small enough to avoid severe fine tuning for Higgs mass

mSM < mMSSM → mMSSM

 2nd Higgs doublet needed: 

- for holomorphic super-
potential with up- and 
down-type Yukawas 

- to avoid gauge anomalies 
from Higgsinos

https://arxiv.org/abs/1111.6779
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Minimal Supersymmetric Standard Model

• Features: impose -parity to avoid  and  violation (similar to  where ) 

- lightest superpartner stable (DM candidate)  missing energy signatures

R B L ℤ2
ηSM → + ηSM

ηSUSY → − ηSUSY

→
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Model Signature
∫
L dt [fb−1] Mass limit Reference
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q̃q̃, q̃→qχ̃
0
1

0 e, µ 2-6 jets Emiss
T 140 m(χ̃

0
1)<400 GeV 2010.142931.85q̃ [1×, 8× Degen.] 1.0q̃ [1×, 8× Degen.]

mono-jet 1-3 jets Emiss
T 140 m(q̃)-m(χ̃

0
1)=5 GeV 2102.108740.9q̃ [8× Degen.]

g̃g̃, g̃→qq̄χ̃
0
1

0 e, µ 2-6 jets Emiss
T 140 m(χ̃

0
1)=0 GeV 2010.142932.3g̃

m(χ̃
0
1)=1000 GeV 2010.142931.15-1.95g̃̃g Forbidden

g̃g̃, g̃→qq̄Wχ̃
0
1

1 e, µ 2-6 jets 140 m(χ̃
0
1)<600 GeV 2101.016292.2g̃

g̃g̃, g̃→qq̄(ℓℓ)χ̃
0
1

ee, µµ 2 jets Emiss
T 140 m(χ̃

0
1)<700 GeV 2204.130722.2g̃

g̃g̃, g̃→qqWZχ̃
0
1

0 e, µ 7-11 jets Emiss
T 140 m(χ̃

0
1) <600 GeV 2008.060321.97g̃

SS e, µ 6 jets 140 m(g̃)-m(χ̃
0
1)=200 GeV 2307.010941.15g̃

g̃g̃, g̃→tt̄χ̃
0
1

0-1 e, µ 3 b Emiss
T 140 m(χ̃

0
1)<500 GeV 2211.080282.45g̃

SS e, µ 6 jets 140 m(g̃)-m(χ̃
0
1)=300 GeV 1909.084571.25g̃

b̃1b̃1 0 e, µ 2 b Emiss
T 140 m(χ̃

0
1)<400 GeV 2101.125271.255b̃1

10 GeV<∆m(b̃1,χ̃
0
1)<20 GeV 2101.125270.68b̃1

b̃1b̃1, b̃1→bχ̃
0
2 → bhχ̃

0
1

0 e, µ 6 b Emiss
T 140 ∆m(χ̃

0
2 , χ̃

0
1)=130 GeV, m(χ̃

0
1)=100 GeV 1908.031220.23-1.35b̃1b̃1 Forbidden

2 τ 2 b Emiss
T 140 ∆m(χ̃

0
2 , χ̃

0
1)=130 GeV, m(χ̃

0
1)=0 GeV 2103.081890.13-0.85b̃1b̃1

t̃1 t̃1, t̃1→tχ̃
0
1

0-1 e, µ ≥ 1 jet Emiss
T 140 m(χ̃

0
1)=1 GeV 2004.14060, 2012.037991.25t̃1

t̃1 t̃1, t̃1→Wbχ̃
0
1

1 e, µ 3 jets/1 b Emiss
T 140 m(χ̃

0
1)=500 GeV 2012.03799, 2401.134301.05t̃1t̃1 Forbidden

t̃1 t̃1, t̃1→τ̃1bν, τ̃1→τG̃ 1-2 τ 2 jets/1 b Emiss
T 140 m(τ̃1)=800 GeV 2108.076651.4t̃1t̃1 Forbidden

t̃1 t̃1, t̃1→cχ̃
0
1 / c̃c̃, c̃→cχ̃

0
1

0 e, µ 2 c Emiss
T 36.1 m(χ̃

0
1)=0 GeV 1805.016490.85c̃

0 e, µ mono-jet Emiss
T 140 m(t̃1,c̃)-m(χ̃

0
1)=5 GeV 2102.108740.55t̃1

t̃1 t̃1, t̃1→tχ̃
0
2, χ̃

0
2→Z/hχ̃

0
1

1-2 e, µ 1-4 b Emiss
T 140 m(χ̃

0
2)=500 GeV 2006.058800.067-1.18t̃1

t̃2 t̃2, t̃2→t̃1 + Z 3 e, µ 1 b Emiss
T 140 m(χ̃

0
1)=360 GeV, m(t̃1)-m(χ̃

0
1)= 40 GeV 2006.058800.86t̃2t̃2 Forbidden

χ̃±
1
χ̃0

2 via WZ Multiple ℓ/jets Emiss
T 140 m(χ̃

0
1)=0, wino-bino 2106.01676, 2108.075860.96χ̃±

1 /χ̃
0

2
ee, µµ ≥ 1 jet Emiss

T 140 m(χ̃
±
1 )-m(χ̃

0
1 )=5 GeV, wino-bino 1911.126060.205χ̃±

1 /χ̃
0

2

χ̃±
1
χ̃∓

1 via WW 2 e, µ Emiss
T 140 m(χ̃

0
1)=0, wino-bino 1908.082150.42χ̃±

1

χ̃±
1
χ̃0

2 via Wh Multiple ℓ/jets Emiss
T 140 m(χ̃

0
1)=70 GeV, wino-bino 2004.10894, 2108.075861.06χ̃±

1 /χ̃
0

2
χ̃±

1 /χ̃
0

2 Forbidden
χ̃±

1
χ̃∓

1 via ℓ̃L/ν̃ 2 e, µ Emiss
T 140 m(ℓ̃,ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) 1908.082151.0χ̃±

1

τ̃τ̃, τ̃→τχ̃
0
1 2 τ Emiss

T 140 m(χ̃
0
1)=0 2402.006030.5τ̃ [τ̃Rτ̃R] 0.35τ̃ [τ̃Rτ̃R]

ℓ̃L,R ℓ̃L,R, ℓ̃→ℓχ̃
0
1

2 e, µ 0 jets Emiss
T 140 m(χ̃

0
1)=0 1908.082150.7ℓ̃

ee, µµ ≥ 1 jet Emiss
T 140 m(ℓ̃)-m(χ̃

0
1)=10 GeV 1911.126060.26ℓ̃

H̃H̃, H̃→hG̃/ZG̃ 0 e, µ ≥ 3 b Emiss
T 140 BR(χ̃

0
1 → hG̃)=1 2401.149220.94H̃

4 e, µ 0 jets Emiss
T 140 BR(χ̃

0
1 → ZG̃)=1 2103.116840.55H̃

0 e, µ ≥ 2 large jets Emiss
T 140 BR(χ̃

0
1 → ZG̃)=1 2108.075860.45-0.93H̃

2 e, µ ≥ 2 jets Emiss
T 140 BR(χ̃

0
1 → ZG̃)=BR(χ̃

0
1 → hG̃)=0.5 2204.130720.77H̃

Direct χ̃
+

1
χ̃−

1 prod., long-lived χ̃
±
1 Disapp. trk 1 jet Emiss

T 140 Pure Wino 2201.024720.66χ̃±
1

Pure higgsino 2201.024720.21χ̃±
1

Stable g̃ R-hadron pixel dE/dx Emiss
T 140 2205.060132.05g̃

Metastable g̃ R-hadron, g̃→qqχ̃
0
1

pixel dE/dx Emiss
T 140 m(χ̃

0
1)=100 GeV 2205.060132.2g̃ [τ( g̃) =10 ns]

ℓ̃ℓ̃, ℓ̃→ℓG̃ Displ. lep Emiss
T 140 τ(ℓ̃) = 0.1 ns ATLAS-CONF-2024-0110.74ẽ, µ̃

τ(ℓ̃) = 0.1 ns ATLAS-CONF-2024-0110.36τ̃
pixel dE/dx Emiss

T 140 τ(ℓ̃) = 10 ns 2205.060130.36τ̃

χ̃±
1
χ̃∓

1 /χ̃
0
1 , χ̃

±
1→Zℓ→ℓℓℓ 3 e, µ 140 Pure Wino 2011.105431.05χ̃∓

1 /χ̃
0

1 [BR(Zτ)=1, BR(Ze)=1] 0.625χ̃∓
1 /χ̃

0

1 [BR(Zτ)=1, BR(Ze)=1]

χ̃±
1
χ̃∓

1 /χ̃
0
2 → WW/Zℓℓℓℓνν 4 e, µ 0 jets Emiss

T 140 m(χ̃
0
1)=200 GeV 2103.116841.55χ̃±

1 /χ̃
0

2 [λi33 ! 0, λ12k ! 0] 0.95χ̃±
1 /χ̃

0

2 [λi33 ! 0, λ12k ! 0]

g̃g̃, g̃→qqχ̃
0
1, χ̃

0
1 → qqq ≥8 jets 140 Large λ′′

112 2401.163332.34g̃ [m(χ̃
0

1)=50 GeV, 1250 GeV] 1.6g̃ [m(χ̃
0

1)=50 GeV, 1250 GeV]

t̃t̃, t̃→tχ̃
0
1, χ̃

0
1 → tbs Multiple 36.1 m(χ̃

0
1)=200 GeV, bino-like ATLAS-CONF-2018-0031.05t̃ [λ′′

323
=2e-4, 1e-2] 0.55t̃ [λ′′

323
=2e-4, 1e-2]

t̃t̃, t̃→bχ̃
±
1 , χ̃

±
1 → bbs ≥ 4b 140 m(χ̃

±
1 )=500 GeV 2010.010150.95t̃̃t Forbidden

t̃1 t̃1, t̃1→bs 2 jets + 2 b 36.7 1710.071710.61t̃1 [qq, bs] 0.42t̃1 [qq, bs]

t̃1 t̃1, t̃1→qℓ 2 e, µ 2 b 140 BR(t̃1→be/bµ)>20% 2406.183670.4-1.85t̃1

1 µ DV 136 BR(t̃1→qµ)=100%, cosθt=1 2003.119561.6t̃1 [1e-10< λ′
23k
<1e-8, 3e-10< λ′

23k
<3e-9] 1.0t̃1 [1e-10< λ′

23k
<1e-8, 3e-10< λ′

23k
<3e-9]

χ̃±
1 /χ̃

0
2/χ̃

0
1, χ̃0

1,2
→tbs, χ̃

+

1→bbs 1-2 e, µ ≥6 jets 140 Pure higgsino 2106.096090.2-0.32χ̃0

1

Mass scale [TeV]10−1 1

ATLAS SUSY Searches* - 95% CL Lower Limits
July 2024

ATLAS Preliminary
√

s = 13 TeV

*Only a selection of the available mass limits on new states or
phenomena is shown. Many of the limits are based on
simplified models, c.f. refs. for the assumptions made.

LHC Constraints

5

1 TeV

ATL-PHYS-PUB-2024-014

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2024-014/
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High(er)-Scale SUSY with Effective Field Theory
• Low-scale MSSM:  

- Probably best explored BSM theory  

- Probed by many direct searches 

- Largely excluded by LHC data
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• No observation of superpartners at LHC so far 

- SUSY must be broken above electroweak scale with  

‣ Scale separation:   

- BUT: solutions to Hierarchy problem require  to not exceed a few 

MSUSY ≳ 1 TeV

mW ≪ MSUSY

MSUSY TeV
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• High(er)-scale MSSM: 

- Less explored 

- More compatible with LHC data 

- Can exploit EFT methods and tools for studies
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Supersymmetric Lagrangians

• General supersymmetric Lagrangian:

8

• Auxiliary fields set to EoM:

• Fields:      -  : scalar-fermion partners,      -  : gauge field-gaugino partnersϕ ψ Fa
μν λa
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Supersymmetric Lagrangians

• General supersymmetric Lagrangian:

8

• Auxiliary fields set to EoM:

• Superpotential:

• Fields:      -  : scalar-fermion partners,      -  : gauge field-gaugino partnersϕ ψ Fa
μν λa
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Supersymmetric Lagrangians

• General supersymmetric Lagrangian:

8

• Auxiliary fields set to EoM:

• Superpotential:

• Soft SUSY breaking:

• Fields:      -  : scalar-fermion partners,      -  : gauge field-gaugino partnersϕ ψ Fa
μν λa



From the MSSM to the SMEFT with Matchete  |  SMEFT-Tools  |  MITPFelix Wilsch

Field Content of the MSSM

• Field content: 

- SM 
 remain in EFT 

- Superpartners 
 integrated out 

- Higgs doublets 
 identification of SM  

    doublet required

→

→

→

9

Chiral supermultiplets

Gauge supermultiplets

For a SUSY/MSSM review see, e.g.: Martin [hep-ph/9709356]

https://arxiv.org/abs/hep-ph/9709356
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https://arxiv.org/abs/hep-ph/9709356
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Symmetries and Lagrangian of the MSSM

10

• Symmetries: 

- Gauge:    

- Global:    

‣ Lorentz invariance 

‣ -parity (  and  conservation)  

‣ Supersymmetry (softly broken)

SU(3)c × SU(2)L × U(1)Y

R B L
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Symmetries and Lagrangian of the MSSM

• Superpotential:

10

• Symmetries: 

- Gauge:    

- Global:    

‣ Lorentz invariance 

‣ -parity (  and  conservation)  

‣ Supersymmetry (softly broken)

SU(3)c × SU(2)L × U(1)Y

R B L

➡ Fully general -parity conserving MSSM 

➡ Free parameters: 124

R

• Soft SUSY breaking:
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Two Higgs Doublet Model (2HDM)  —  Type-II

• MSSM contains 2HDM:        and   Hu = (
H+

u

H0
u ) ∼ (1, 2)1/2 Hd = (H0

d

H−
d ) ∼ (1, 2)−1/2

11

• Higgs potential:

 physical Higgs  is superposition of -even parts of  and → h0 CP H0
u H0

d
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Two Higgs Doublet Model (2HDM)  —  Type-II

• MSSM contains 2HDM:        and   Hu = (
H+

u

H0
u ) ∼ (1, 2)1/2 Hd = (H0

d

H−
d ) ∼ (1, 2)−1/2

11

• Most general decomposition of Higgs doublets:

• EWSB conditions:    ,   but independent    (where )β = β0 = β± α tan β = vu/vd

   and  not aligned:   ⇒ α β α ≠ β − π/2

• Higgs potential:

 physical Higgs  is superposition of -even parts of  and → h0 CP H0
u H0

d

: rotation to Higgs basis,  

    with only one VEV

β

 cannot write the SM doublet  as linear combination of → H Hu,d
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MSSM Matching in Decoupling Limit

12

• In alignment limit ( ) we can write:α ≃ β − π/2 Hc
d ∼ (1, 2)1/2
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MSSM Matching in Decoupling Limit

12

• In alignment limit ( ) we can write:α ≃ β − π/2 Hc
d ∼ (1, 2)1/2

Alignment/Decoupling limit: 
Haber, Nir  
[Nucl.Phys.B 335 (1990) 363-394] 
Gunion, Haber [hep-ph/0207010] 
Haber, O’Neil [hep-ph/0602242]

SM Higgs doublet: dynamic in SMEFT spectrum
heavy Higgs doublet: integrated out

• Departure from alignment:   

 

- Natural alignment in decoupling limit  

δ = α − β +
π
2

=
m2

Z

m2
A0

sin 4β
2

+ 𝒪( m4
Z

m4
A0 )

mZ ≪ mA0

• How far are we off from the alignment limit?

Δ = m2
Z

sin 4β
4

Mass mixing: 
power suppressed

 rotate directly to the mass basis (before EWSB) where → Δ = 0

https://doi.org/10.1016/0550-3213(90)90499-4
https://arxiv.org/abs/hep-ph/0207010
https://arxiv.org/abs/hep-ph/0602242
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MSSM Matching in Decoupling Limit

12

• In alignment limit ( ) we can write:α ≃ β − π/2 Hc
d ∼ (1, 2)1/2

Alignment/Decoupling limit: 
Haber, Nir  
[Nucl.Phys.B 335 (1990) 363-394] 
Gunion, Haber [hep-ph/0207010] 
Haber, O’Neil [hep-ph/0602242]

SM Higgs doublet: dynamic in SMEFT spectrum
heavy Higgs doublet: integrated out

• Departure from alignment:   

 

- Natural alignment in decoupling limit  

δ = α − β +
π
2

=
m2

Z

m2
A0

sin 4β
2

+ 𝒪( m4
Z

m4
A0 )

mZ ≪ mA0

500 GeV ≲ mA0

CMS [2208.02717]
Dawson, Fontes, Homiller, Sullivan [2205.01561] 
Dawson, Fontes, Quezada-Calonge, Sanz-Cillero [2305.07689]➡ general feature of type-II 2HDMs

• How far are we off from the alignment limit?

Δ = m2
Z

sin 4β
4

Mass mixing: 
power suppressed

 rotate directly to the mass basis (before EWSB) where → Δ = 0

- With bound  we find 500 GeV ≲ mA0 δ ≲ 0.015

https://doi.org/10.1016/0550-3213(90)90499-4
https://arxiv.org/abs/hep-ph/0207010
https://arxiv.org/abs/hep-ph/0602242
https://arxiv.org/pdf/2208.02717
https://arxiv.org/abs/2205.01561
https://arxiv.org/abs/2305.07689
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Diagonalizing the Higgsino Mass Term

• Higgsinos :  

- Heavy chiral fermions with mixed mass term: 

 

- Mass term cannot be diagonalized (chiral fermions cannot be massive)

H̃u,d

ℒH̃ ⊃ H̃u γμPLDμ H̃u + H̃d γμPLDμ H̃d + (μ H̃c
d ε H̃u + H.c.)

13

 

 

chiral fermions chosen as left-handed

H̃u = (H̃+
u , H̃0

u)⊺ ∼ (1, 2)1/2

H̃d = (H̃0
d, H̃−

d )⊺ ∼ (1, 2)−1/2
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Diagonalizing the Higgsino Mass Term

• Higgsinos :  

- Heavy chiral fermions with mixed mass term: 

 

- Mass term cannot be diagonalized (chiral fermions cannot be massive)

H̃u,d

ℒH̃ ⊃ H̃u γμPLDμ H̃u + H̃d γμPLDμ H̃d + (μ H̃c
d ε H̃u + H.c.)

13

 

 

chiral fermions chosen as left-handed

H̃u = (H̃+
u , H̃0

u)⊺ ∼ (1, 2)1/2

H̃d = (H̃0
d, H̃−

d )⊺ ∼ (1, 2)−1/2

• Combine both Higgsinos into a vectorlike fermion  

- Use that  is right-handed 

- Define vectorlike fermion by  

-   and   

• Free part of Higgsino Lagrangian can be written as 

Σ

εH̃c
d ∼ (1, 2)1/2

Σ = PL H̃u + ε PR H̃c
d

H̃u = PLΣ H̃d = − ε PLΣc

ℒH̃ ⊃ ΣγμDμΣ − μΣΣ
Integrating out chiral Higgsinos  
or vectorlike  is equivalent.

H̃u,d
Σ



One-Loop Matching
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• Tools for automatic one-loop matching: 

- CoDEx (UOLEA) 

- MatchMakerEFT (diagrammatic) 

- Matchete (functional)

Automatic One-Loop Matching

15

Carmona, Lazopoulos, Olgoso, Santiago [2112.10787]

Fuentes-Martín, König, Pagès, Thomsen, FW [2212.04510]

Das Bakshi, Chakrabortty, Kumar Patra [1808.04403]

https://arxiv.org/abs/2112.10787
https://arxiv.org/abs/2212.04510
https://arxiv.org/abs/1808.04403
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• Tools for automatic one-loop matching: 

- CoDEx (UOLEA) 

- MatchMakerEFT (diagrammatic) 

- Matchete (functional)

Automatic One-Loop Matching

• MSSM ideal test case for automatic one-loop matching tools: 

- Only scalars (squarks & sleptons) and fermions (Higgsinos & gauginos) 

- -parity acts as  symmetry, which forbids tree-level matching contribution from all 
BSM states in MSSM, except for second Higgs doublet 

‣ Leading matching contributions mostly one-loop

R ℤ2
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Automatic One-Loop Matching with Matchete

16

Fuentes-Martín, König, Pagès, Thomsen, FW [2212.04510]

https://gitlab.com/matchete/matchete

https://arxiv.org/abs/2212.04510
https://gitlab.com/matchete/matchete
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Fuentes-Martín, König, Pagès, Thomsen, FW [2212.04510]

https://gitlab.com/matchete/matchete
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groups
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Write down LUV

Tree-level, unsimplified:

L0(0)EFT

1-loop, unsimplified:

L0(1)EFT

EOMs
func. derivatives,

CDE, STr

Full, unsimplified:
L0EFT

Full, simplified:
LEFTSimplifications

Field redefs.

functional derivatives, 
Wilson lines, STr
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From the MSSM to the SMEFT with Matchete  |  SMEFT-Tools  |  MITPFelix Wilsch

Automatic One-Loop Matching with Matchete

16

Fuentes-Martín, König, Pagès, Thomsen, FW [2212.04510]

https://gitlab.com/matchete/matchete

In
p
u
t

A
u
to
m
at
ed

m
at
ch

in
g

Define (gauge)

groups
Define fields Define couplings

Write down LUV

Tree-level, unsimplified:

L0(0)EFT

1-loop, unsimplified:

L0(1)EFT

EOMs
func. derivatives,

CDE, STr

Full, unsimplified:
L0EFT

Full, simplified:
LEFTSimplifications

Field redefs.

functional derivatives, 
Wilson lines, STr

Model implementation input: 

- Symmetries 

- Fields 

- Couplings 

- Lagrangian

https://arxiv.org/abs/2212.04510
https://gitlab.com/matchete/matchete


From the MSSM to the SMEFT with Matchete  |  SMEFT-Tools  |  MITPFelix Wilsch

Automatic One-Loop Matching with Matchete

16

Fuentes-Martín, König, Pagès, Thomsen, FW [2212.04510]

https://gitlab.com/matchete/matchete

In
p
u
t

A
u
to
m
at
ed

m
at
ch

in
g

Define (gauge)

groups
Define fields Define couplings

Write down LUV

Tree-level, unsimplified:

L0(0)EFT

1-loop, unsimplified:

L0(1)EFT

EOMs
func. derivatives,

CDE, STr

Full, unsimplified:
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functional derivatives, 
Wilson lines, STr

Model implementation input: 

- Symmetries 

- Fields 

- Couplings 

- Lagrangian

Automatic calculation: 

- Tree-level and one-loop matching 

- Redundant operator reduction: 

‣ Off-shell (IbP, …) 

‣ On-shell (field redef.) 

‣ Evanescent operators
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Automatic One-Loop Matching with Matchete
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Fuentes-Martín, König, Pagès, Thomsen, FW [2212.04510]
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Write down LUV

Tree-level, unsimplified:
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1-loop, unsimplified:

L0(1)EFT

EOMs
func. derivatives,

CDE, STr

Full, unsimplified:
L0EFT

Full, simplified:
LEFTSimplifications

Field redefs.

functional derivatives, 
Wilson lines, STr

Matching conditions in 
Warsaw basis

Model implementation input: 

- Symmetries 

- Fields 

- Couplings 

- Lagrangian

Automatic calculation: 

- Tree-level and one-loop matching 

- Redundant operator reduction: 

‣ Off-shell (IbP, …) 

‣ On-shell (field redef.) 

‣ Evanescent operators

https://arxiv.org/abs/2212.04510
https://gitlab.com/matchete/matchete
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Redundant Operator Reduction

• Functional methods directly provide full EFT Lagrangian (operators & coefficients),  
but  contains redundancies among the operators and is in a -dimensional space  

➡ For phenomenological analysis:  
Need to reduce redundancies and projection on a 4-dimensional basis

ℒEFT D

17
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ℒEFT D

17

• Goal: bring  to minimal form by using: 

- Integration by parts identities 

- Canonic normalization of gauge kinetic terms 

- Field redefinitions 

- Reduction of Dirac algebra 

- Fierz identities 

- … 

➡  in minimal basis (e.g. Warsaw basis for the SMEFT)
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Redundant Operator Reduction

• Functional methods directly provide full EFT Lagrangian (operators & coefficients),  
but  contains redundancies among the operators and is in a -dimensional space  

➡ For phenomenological analysis:  
Need to reduce redundancies and projection on a 4-dimensional basis

ℒEFT D

17

• Goal: bring  to minimal form by using: 

- Integration by parts identities 

- Canonic normalization of gauge kinetic terms 

- Field redefinitions 

- Reduction of Dirac algebra 

- Fierz identities 

- … 

➡  in minimal basis (e.g. Warsaw basis for the SMEFT)

ℒEFT

ℒEFT

 evanescent operators 
    (from tree-level operators)
→

Full reduction to Warsaw basis 
automated in Matchete
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Evanescent Operators

• Intrinsically 4-dimensional identities do not hold in  dimensions: 

- Projections onto 4-dimensional Dirac basis  

‣ Dirac reduction             

‣ Fierz identities         

- Contractions of Levi-Civita tensors

D = 4 − 2ϵ

{ΓN} = {PL, PR, γμPL, γμPR, σμν}

X ⊗ Y = ∑
n

bn(X, Y )Γn ⊗ Γ̃n

(X) ⊗ [Y ] =
1
4

tr{X Γ̃nY Γ̃m} (Γm] ⊗ [Γn)

18

only in D = 4
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• Introducing evanescent operators  allows us to keep using the 4-dimensional identities 
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R D=4 identities Q
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• Introducing evanescent operators  allows us to keep using the 4-dimensional identities 
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R D=4 identities Q

Evanescent Operators

• Intrinsically 4-dimensional identities do not hold in  dimensions: 

- Projections onto 4-dimensional Dirac basis  

‣ Dirac reduction             

‣ Fierz identities         

- Contractions of Levi-Civita tensors

D = 4 − 2ϵ

{ΓN} = {PL, PR, γμPL, γμPR, σμν}

X ⊗ Y = ∑
n

bn(X, Y )Γn ⊗ Γ̃n

(X) ⊗ [Y ] =
1
4

tr{X Γ̃nY Γ̃m} (Γm] ⊗ [Γn)

18

redundant  basisD = 4 evanescent

+ E(X, Y )

+ E(X, Y )

in D = 4 − 2ϵ

• Change to evanescent-free scheme: 

- Compute all one-loop insertions of evanescent operators 

- Shift physical coefficients accordingly to drop evanescent operators from EFT

E ≡ R − Q ∼ 𝒪(ϵ)
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Gauge Field and Coupling Redefinitions
• Matching contribution to gauge boson self-energy

19

ℒfree ⊃ −
1
4

(1 + Δ)FμνFμν
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Gauge Field and Coupling Redefinitions
• Matching contribution to gauge boson self-energy

19

• Gauge field redefinition  to absorb  

- Breaking of gauge covariance in  

- Requiring gauge coupling redefinition  to keep  covariant

Aμ → (1 + δ) Aμ Δ

Dμ = ∂μ − igAμ

g → (1 − δ) g Dμ

ℒfree ⊃ −
1
4

(1 + Δ)FμνFμν
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Gauge Field and Coupling Redefinitions
• Matching contribution to gauge boson self-energy

19

• Gauge field redefinition  to absorb  

- Breaking of gauge covariance in  

- Requiring gauge coupling redefinition  to keep  covariant

Aμ → (1 + δ) Aμ Δ

Dμ = ∂μ − igAμ

g → (1 − δ) g Dμ

• Shift  is necessarily loop suppressed 

- Shift  needs to be applied to  only 

- Usually:     no explicit gauge couplings present in  

- Exception:  SUSY has gauge couplings outside        is present in 

δ

δ ℒtree
EFT

ℒtree
EFT

Dμ ⇒ g ℒtree
EFT

ℒfree ⊃ −
1
4

(1 + Δ)FμνFμν
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Gauge Field and Coupling Redefinitions
• Matching contribution to gauge boson self-energy

19

• Gauge field redefinition  to absorb  

- Breaking of gauge covariance in  

- Requiring gauge coupling redefinition  to keep  covariant

Aμ → (1 + δ) Aμ Δ

Dμ = ∂μ − igAμ

g → (1 − δ) g Dμ

• Shift  is necessarily loop suppressed 

- Shift  needs to be applied to  only 

- Usually:     no explicit gauge couplings present in  

- Exception:  SUSY has gauge couplings outside        is present in 

δ

δ ℒtree
EFT

ℒtree
EFT

Dμ ⇒ g ℒtree
EFT

ℒfree ⊃ −
1
4

(1 + Δ)FμνFμν
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New Matchete Features for MSSM Matching
• Improvements required in Matchete for MSSM matching: 

- Performance: 

‣ Memory optimization for matching 

‣ Computation time of operator reduction  
(simplification routines applied to complicated operator coefficients) 

- Flavor indices: 

‣ Integrating out heavy flavored particles (squarks & sleptons) 

‣ Consistent treatment of different flavor tensors  
(e.g.  matrices  and diagonal matrices ) 

‣ Teaching a computer how to treat Einstein summation convention for: 

 

‣ Loop functions with up to 6 flavor indices for MSSM

nf × nf Ypr mp

ℒ ⊃ ψpγμDμψp − mpψpψp − (Yprψpψrϕ + H . c . )

20

Improvements required for MSSM matching will be included in next Matchete version!
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Further New Matchete Features Employed

21

• Further new Matchete features used for MSSM matching: 

- More performance improvements in simplifications 

- Automatic treatment of evanescent operators 

‣ Results provided in evanescent-free scheme 

- Mapping onto Warsaw basis 

‣ Automatic redefinition of renormalizable SM couplings

 see Matthias’ talk→
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Further New Matchete Features Employed

• Matching corrections to renormalizable SM couplings 

- Higgs mass , Higgs quartic , Yukawas , (gauge couplings ) 

• Phenomenology in Warsaw basis: 

- Redefine the renormalizable couplings to absorb these threshold corrections 

- Shits these contributions to  matching conditions 

• Redefinition automatically performed by Matchete

m2
H λ Yu,d,e g1,2,3

d = 6

21

• Further new Matchete features used for MSSM matching: 

- More performance improvements in simplifications 

- Automatic treatment of evanescent operators 

‣ Results provided in evanescent-free scheme 

- Mapping onto Warsaw basis 

‣ Automatic redefinition of renormalizable SM couplings

 see Matthias’ talk→



MSSM Implementation
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Implementation of MSSM Lagrangian & Assumptions

23

• Matchete implementation of MSSM Lagrangian: 

- Based on 4-component spinors 

‣ Gauginos: Majorana fermions (3) 

‣ Higgsinos: vectorlike fermion (1) 

- Higgs doublets: mass basis (before EWSB) (1) 

- Sfermions: complex scalars (5 types in 3 generations)
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Implementation of MSSM Lagrangian & Assumptions
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• Matchete implementation of MSSM Lagrangian: 

- Based on 4-component spinors 

‣ Gauginos: Majorana fermions (3) 

‣ Higgsinos: vectorlike fermion (1) 

- Higgs doublets: mass basis (before EWSB) (1) 

- Sfermions: complex scalars (5 types in 3 generations)

• Only assumption -parity conservation, no other assumptions on flavor, CP, … 

- General MSSM with 124 parameters

R
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Implementation of MSSM Lagrangian & Assumptions

23

• Matchete implementation of MSSM Lagrangian: 

- Based on 4-component spinors 

‣ Gauginos: Majorana fermions (3) 

‣ Higgsinos: vectorlike fermion (1) 

- Higgs doublets: mass basis (before EWSB) (1) 

- Sfermions: complex scalars (5 types in 3 generations)

• All masses non-degenerate, but matching performed at a single scale  (before EWSB) 

- Integrate out all superpartners at single scale:  

- Other scale hierarchies possible

μ̄

mW ≪ MSUSY
3 ∼ MSUSY

2 ∼ MSUSY
1

• Only assumption -parity conservation, no other assumptions on flavor, CP, … 

- General MSSM with 124 parameters

R
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Matching Setup

24

MSSM 
SUSY intact 

(dimensional reduction)
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Matching Setup
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soft SUSY breaking scale msoft

MSSM 
SUSY intact 

(dimensional reduction)

MSSM 
SUSY softly broken 

(dimensional regularization)
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SMEFT 
(dimensional regularization)
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Matching Setup
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soft SUSY breaking scale msoft

matching scale μmatch

EWSB scale mW

MSSM 
SUSY intact 

(dimensional reduction)

MSSM 
SUSY softly broken 

(dimensional regularization)

SMEFT 
(dimensional regularization)

LEFT
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Matching Setup

Starting point: MSSM 

• with soft breaking terms 

• in dimensional regularization (DimReg) 

- DimReg does not preserve SUSY, 
would need dimensional reduction (DRED) 

- DRED not implemented, but we start after soft 
SUSY breaking  

‣ regulator not required to preserve SUSY 

• in unbroken electroweak phase 

- matching onto SMEFT must be before EWSB 

- matching in mass basis  

‣ only soft but no EWSB mass terms

24

soft SUSY breaking scale msoft

matching scale μmatch

EWSB scale mW

MSSM 
SUSY intact 

(dimensional reduction)

MSSM 
SUSY softly broken 

(dimensional regularization)

SMEFT 
(dimensional regularization)

LEFT
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• Possible scale hierarchy scenarios: 

- Integrate out all superpartners at a single scale  

 

- Integrate out only 3rd generation of sfermions  

 

- Retain 3rd gen. of sfermions in spectrum and integrate out 1st and 2nd gen. 

 

• Similar different scale choices possible for gauginos & Higgsinos possible

mW ≪ MSUSY
3 ∼ MSUSY

2 ∼ MSUSY
1

mW ≪ MSUSY
3 ≪ MSUSY

2 ∼ MSUSY
1 → ∞

mW ≲ MSUSY
3 ≪ MSUSY

2 ∼ MSUSY
1

Effective Field Theory Scenarios for the MSSM

25

 flavor  
symmetry
U(2)5

 unknown EFT operator basis  
    (can be derived by Matchete)
→

 SMEFT→

 SMEFT→
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• Possible scale hierarchy scenarios: 

- Integrate out all superpartners at a single scale  

 

- Integrate out only 3rd generation of sfermions  

 

- Retain 3rd gen. of sfermions in spectrum and integrate out 1st and 2nd gen. 

 

• Similar different scale choices possible for gauginos & Higgsinos possible

mW ≪ MSUSY
3 ∼ MSUSY

2 ∼ MSUSY
1

mW ≪ MSUSY
3 ≪ MSUSY

2 ∼ MSUSY
1 → ∞

mW ≲ MSUSY
3 ≪ MSUSY

2 ∼ MSUSY
1

 this talk→

Effective Field Theory Scenarios for the MSSM

25

 flavor  
symmetry
U(2)5

 unknown EFT operator basis  
    (can be derived by Matchete)
→

 SMEFT→

 SMEFT→

• Lightest superpartner stable due to -parity / -symmetry 

- Dark Matter (DM) candidate [if neutral]  bino only neutral state before EWSB 

- Keep bino in spectrum of EFT    SMEFT+bino  (basis obtainable with Matchete) 

- Allows to better study missing energy signatures at colliders

R ℤ2

→

⇒

 future work→
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MSSM Lagrangian in Matchete

26

ℒMSSM =
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MSSM Lagrangian in Matchete (continued)

27

117 
different 
terms
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Tree-Level Matching

28

• Tree-level matching of  to ℒMSSM ℒSMEFT

• Contributions only by 2nd heavy Higgs , superpartner contributions forbidden by -parity Φ R
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Tree-Level Matching

28

• Tree-level matching of  to ℒMSSM ℒSMEFT

• Contributions only by 2nd heavy Higgs , superpartner contributions forbidden by -parity Φ R

• Only 3 operators not part of Warsaw basis 

- Require Fierz identity     (only valid in ) 

- Generates evanescent operators in    

➡ Relevant at loop level only  absorbed by finite renormalization

(ψ̄1
L ψ2

R) (ψ̄3
R ψ4

L) = − (ψ̄1
Lγμψ4

L) (ψ̄3
Rγμψ2

R)/2 D = 4

D = 4 − 2ε

→

Buras, Weisz [Nucl. Phys. B 333 (1990) 66–99] 
Herrlich, Nierste [hep-ph/9412375]

https://doi.org/10.1016/0550-3213(90)90223-Z
https://arxiv.org/abs/hep-ph/9412375
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Tree-Level Matching Conditions for the Warsaw Basis
➡ Apply 4-dimensional Fierz 

identities at tree level to 
project onto Warsaw basis

29
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Correction to  
SM parameters
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project onto Warsaw basis

29

Correction to  
SM parameters

Warsaw basis  
Wilson coefficients

(without one-loop contribution from  
 renormalizing evanescent operators)
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Tree-Level Matching Conditions for the Warsaw Basis
➡ Apply 4-dimensional Fierz 

identities at tree level to 
project onto Warsaw basis

29

Correction to  
SM parameters

Warsaw basis  
Wilson coefficients

(without one-loop contribution from  
 renormalizing evanescent operators)

- Only contributions from integrating out 
2nd heavy Higgs doublet  

- -parity acts like a  symmetry for 
superpartners (even powers required) 

 No tree-level matching contributions

Φ

R ℤ2

→
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One-Loop Matching

30

• Automatic one-loop matching of ℒMSSM

 15 min*→

*approximate & preliminary values  
  for Apple M3

- Performs entire one-loop matching, integrating out all heavy fields at once 

- Resulting SMEFT Lagrangian contains many redundancies 

- Reduction to Warsaw basis required for phenomenological analyses



From the MSSM to the SMEFT with Matchete  |  SMEFT-Tools  |  MITPFelix Wilsch

One-Loop Matching

30

• Automatic one-loop matching of ℒMSSM

 15 min*→

• Eliminating redundant operators: 

- Automatic off-shell simplifications (incl. evanescent operators) of ℒSMEFT

 1 min*→

- Automatic on-shell simplifications (field redefinitions) of ℒSMEFT

 8 min*→

• Mapping resulting minimal SMEFT Lagrangian onto Warsaw basis

*approximate & preliminary values  
  for Apple M3

 10 min (50 MB)*→

- Performs entire one-loop matching, integrating out all heavy fields at once 

- Resulting SMEFT Lagrangian contains many redundancies 

- Reduction to Warsaw basis required for phenomenological analyses

➡ Matching conditions in Warsaw basis
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Results & Validation

• MSSM-to-SMEFT matching generates all - and -conserving operators of the 
Warsaw basis that do not contain dual field-strength tensors

B L

31
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Results & Validation

• MSSM-to-SMEFT matching generates all - and -conserving operators of the 
Warsaw basis that do not contain dual field-strength tensors

B L

31

• Example: QHG = (H†H)GμνGμν

Leading terms cross checked with: 
Drozd, Ellis, Quevillon, You 
[1504.02409]

LF: loop function evaluate

https://arxiv.org/abs/1504.02409
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Results & Validation

• MSSM-to-SMEFT matching generates all - and -conserving operators of the 
Warsaw basis that do not contain dual field-strength tensors

B L

31

• Example: QHG = (H†H)GμνGμν

Leading terms cross checked with: 
Drozd, Ellis, Quevillon, You 
[1504.02409]

• Example:    
  4700 terms and 12 MB 

• Matching conditions will be released in 
printed and electronic form 

• Further validated leading terms of: 

QH = (H†H)3

→ ∼ ∼

CuG, C(8)
qu , Cuu Lessa, Sanz [2312.00670]

LF: loop function evaluate

https://arxiv.org/abs/1504.02409
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Matching of Higgs Mass at One-Loop

32

cH2 

mH2 + ℏ  1
4
mH2 gY2 + 3 gL2 cβ

2 + sβ
2 + 1

2
∑p c2 β gY2 LF1,0[mdp] - 3 Yd

pr Ydpr cβ
2 LF1,0[mdr] + 1

2
∑p c2 β

gY2 LF1,0[Mep] - Ye
pr Yepr cβ

2 LF1,0[Mer] + -Ye
pr Yepr cβ

2 - 1
2
∑p c2 β gY2 LF1,0[mlp] +

-3 Yd
pr Ydpr cβ

2 - 3 Yu
pr Yupr sβ

2 + 1
2
∑p c2 β gY2 LF1,0mqp -∑p c2 β gY2 LF1,0[mup] -

3 Yu
pr Yupr sβ

2 LF1,0[mur] + 1
8
gY2 (1 + 3 c4 β) + 3 gL2 (-1 + c4 β) LF1,0[mΦ] +

gY2 cβ
2 + sβ

2 LF1,1,-1[mB, μH] + 2 mB sβ μH cβ gY2 LF1,1,0[mB, μH] -

3 adpr cβ - sβ Yd
pr μH adpr cβ - sβ Ydpr μH LF1,1,0mdr, mqp -

aepr cβ - sβ Ye
pr μH aepr cβ - sβ Yepr μH LF1,1,0[Mer, mlp] +

mH2 aepr cβ - sβ Ye
pr μH aepr cβ - sβ Yepr μH LF2,1,0[mlp, Mer] -

mH2 aepr cβ - sβ Ye
pr μH aepr cβ - sβ Yepr μH LF3,1,-1[mlp, Mer] -

mH2
2 aepr cβ - sβ Ye

pr μH aepr cβ - sβ Yepr μH LF3,1,0[mlp, Mer] +

3 mH2
2 aepr cβ - sβ Ye

pr μH aepr cβ - sβ Yepr μH LF4,1,-1[mlp, Mer] -

2 mH2
2 aepr cβ - sβ Ye

pr μH aepr cβ - sβ Yepr μH LF5,1,-2[mlp, Mer] +

3 mH2 adpr cβ - sβ Yd
pr μH adpr cβ - sβ Ydpr μH LF2,1,0mqp, mdr -

3 mH2 adpr cβ - sβ Yd
pr μH adpr cβ - sβ Ydpr μH LF3,1,-1mqp, mdr -

3 mH2
2 adpr cβ - sβ Yd

pr μH adpr cβ - sβ Ydpr μH LF3,1,0mqp, mdr +

9 mH2
2 adpr cβ - sβ Yd

pr μH adpr cβ - sβ Ydpr μH LF4,1,-1mqp, mdr -

6 mH2
2 adpr cβ - sβ Yd

pr μH adpr cβ - sβ Ydpr μH LF5,1,-2mqp, mdr -

3 sβ aupr - Yu
pr μH cβ sβ aupr - Yupr μH cβ LF1,1,0mqp, mur +

3 mH2 sβ aupr - Yu
pr μH cβ sβ aupr - Yupr μH cβ LF2,1,0mur, mqp -

3 mH2 sβ aupr - Yu
pr μH cβ sβ aupr - Yupr μH cβ LF3,1,-1mur, mqp -

3 mH2
2 sβ aupr - Yu

pr μH cβ sβ aupr - Yupr μH cβ LF3,1,0mur, mqp +

9 mH2
2 sβ aupr - Yu

pr μH cβ sβ aupr - Yupr μH cβ LF4,1,-1mur, mqp -

6 mH2
2 sβ aupr - Yu

pr μH cβ sβ aupr - Yupr μH cβ LF5,1,-2mur, mqp +

3 gL2 cβ
2 + sβ

2 LF1,1,-1[MW, μH] + 6 MW sβ μH cβ gL2 LF1,1,0[MW, μH] -
3
2
mH2 gY2 cβ

2 + sβ
2 LF2,1,-1[μH, mB] - 2 mB mH2 sβ μH cβ gY2 LF2,1,0[μH, mB] +

mH2 gY2 cβ
2 + sβ

2 LF3,1,-2[μH, mB] + 2 mH2 gY2 mH2 cβ
2 + sβ

2 + mB sβ μH cβ LF3,1,-1[μH, mB] +

2 mB sβ μH cβ gY2 mH2
2 LF3,1,0[μH, mB] - 4 gY2 mH2

2 cβ
2 + sβ

2 LF4,1,-2[μH, mB] -

6 mB sβ μH cβ gY2 mH2
2 LF4,1,-1[μH, mB] + 2 gY2 mH2

2 cβ
2 + sβ

2 LF5,1,-3[μH, mB] +

4 mB sβ μH cβ gY2 mH2
2 LF5,1,-2[μH, mB] - 9

2
mH2 gL2 cβ

2 + sβ
2 LF2,1,-1[μH, MW] -

6 mH2 MW sβ μH cβ gL2 LF2,1,0[μH, MW] + 3 mH2 gL2 cβ
2 + sβ

2 LF3,1,-2[μH, MW] +

6 mH2 gL2 mH2 cβ
2 + sβ

2 + MW sβ μH cβ LF3,1,-1[μH, MW] + 6 MW sβ μH cβ gL2 mH2
2 LF3,1,0[μH, MW] -

12 gL2 mH2
2 cβ

2 + sβ
2 LF4,1,-2[μH, MW] - 18 MW sβ μH cβ gL2 mH2

2 LF4,1,-1[μH, MW] +

6 gL2 mH2
2 cβ

2 + sβ
2 LF5,1,-3[μH, MW] + 12 MW sβ μH cβ gL2 mH2

2 LF5,1,-2[μH, MW]
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Matching of  Yukawa Couplingsd = 4

SMEFT  
up-type Yukawa:

33

cHqui1_i2_  -sβ Yui2i1 +

ℏ 
1

144
sβ

1
mΦ

2
18 Yupi1 -Yd

pr Ydi2r 2 mH2 cβ
2 + mΦ

2 1 + sβ
2 - 3 Yu

pr Yui2r mΦ
2 1 + cβ

2 -

Yui2i1 mΦ
2 96 gs2 + 27 gL2 1 + 2 cβ

2 + 2 sβ
2 + gY2 17 + 18 cβ

2 + 18 sβ
2 +

216 mH2 Yu
pr Yupr cβ

2 - 1
2
∑p s2 β Yui2i1 cβ gY2

1
mΦ

4
mH2 + mΦ

2 LF1,0[mdp] +

3
2
s2 β Yd

pr Ydpr Yui2i1 cβ
1
mΦ

4
mH2 + mΦ

2 LF1,0[mdr] - 1
2
∑p s2 β Yui2i1 cβ gY2

1
mΦ

4

mH2 + mΦ
2 LF1,0[Mep] + 1

2
s2 β Ye

pr Yepr Yui2i1 cβ
1
mΦ

4
mH2 + mΦ

2 LF1,0[Mer] +

1
2
s2 β Yui2i1 cβ

1
mΦ

4
mH2 + mΦ

2 Ye
pr Yepr +∑p gY

2 LF1,0[mlp] -

1
2
s2 β Yui2i1 cβ

1
mΦ

4
mH2 + mΦ

2 -3 Yd
pr Ydpr + 3 Yu

pr Yupr +∑p gY
2 LF1,0mqp +

∑p s2 β Yui2i1 cβ gY2
1
mΦ

4
mH2 + mΦ

2 LF1,0[mup] -

3
2
s2 β Yu

pr Yupr Yui2i1 cβ
1
mΦ

4
mH2 + mΦ

2 LF1,0[mur] -

3
8
s4 β Yui2i1 cβ

1
mΦ

4
gY2 + gL2 mH2 + mΦ

2 LF1,0[mΦ] +

1
4
sβ Yupi1 Yd

pr Ydi2r 4 cβ
2 + sβ

2 + 3 Yu
pr Yui2r cβ

2 LF1,1[mΦ] -
1
2
mH2 sβ Yd

pr Ydi2r Yupi1 cβ
2 LF1,2[mΦ] + 1

36
sβ Yui2i1 gY2 LF1,1,0mB, mqi2 -

1
72

sβ Yui2i1 gY2 LF2,1,-1mB, mqi2 + 4
9
sβ Yui2i1 gY2 LF1,1,0mB, mui1 -

2
9
sβ Yui2i1 gY2 LF2,1,-1mB, mui1 + mB Yui2i1 μH cβ gY2

1
mΦ

4
mH2 + mΦ

2 cβ
2 - sβ

2 LF1,1,0[mB, μH] +

3 Yui2i1 cβ
1
mΦ

4
mH2 + mΦ

2 adpr cβ - sβ Yd
pr μH sβ adpr + Ydpr μH cβ LF1,1,0mdr, mqp +

1
2
sβ Yd

pr Ydi2r Yupi1 LF1,1,0[mdr, μH] +

Yui2i1 cβ
1
mΦ

4
mH2 + mΦ

2 aepr cβ - sβ Ye
pr μH sβ aepr + Yepr μH cβ LF1,1,0[Mer, mlp] +

4
3
sβ Yui2i1 gs2 LF1,1,0mG, mqi2 - 2

3
sβ Yui2i1 gs2 LF2,1,-1mG, mqi2 +

4
3
sβ Yui2i1 gs2 LF1,1,0mG, mui1 - 2

3
sβ Yui2i1 gs2 LF2,1,-1mG, mui1 -

1
2
Yui2i1

1
mΦ

2
aepr cβ - sβ Ye

pr μH sβ aepr cβ 2 mH2 + mΦ
2 + Yepr μH 2 mH2 cβ

2 - mΦ
2 sβ

2

LF2,1,0[mlp, Mer] + 1
2
Yui2i1

1
mΦ

2
aepr cβ - sβ Ye

pr μH

sβ aepr cβ 2 mH2 + mΦ
2 + Yepr μH 2 mH2 cβ

2 - mΦ
2 sβ

2 LF3,1,-1[mlp, Mer] +

mH2 sβ Yui2i1 -aepr cβ + sβ Ye
pr μH -aepr cβ + sβ Yepr μH LF3,1,0[mlp, Mer] -

3 mH2 sβ Yui2i1 -aepr cβ + sβ Ye
pr μH -aepr cβ + sβ Yepr μH LF4,1,-1[mlp, Mer] +

2 mH2 sβ Yui2i1 -aepr cβ + sβ Ye
pr μH -aepr cβ + sβ Yepr μH LF5,1,-2[mlp, Mer] -

3
2
Yui2i1

1
mΦ

2
adpr cβ - sβ Yd

pr μH sβ adpr cβ 2 mH2 + mΦ
2 + Ydpr μH 2 mH2 cβ

2 - mΦ
2 sβ

2

LF2,1,0mqp, mdr + 3
2
Yui2i1

1
mΦ

2
adpr cβ - sβ Yd

pr μH

sβ adpr cβ 2 mH2 + mΦ
2 + Ydpr μH 2 mH2 cβ

2 - mΦ
2 sβ

2 LF3,1,-1mqp, mdr +

3 mH2 sβ Yui2i1 -adpr cβ + sβ Yd
pr μH -adpr cβ + sβ Ydpr μH LF3,1,0mqp, mdr -

9 mH2 sβ Yui2i1 -adpr cβ + sβ Yd
pr μH -adpr cβ + sβ Ydpr μH LF4,1,-1mqp, mdr +

6 mH2 sβ Yui2i1 -adpr cβ + sβ Yd
pr μH -adpr cβ + sβ Ydpr μH LF5,1,-2mqp, mdr +

3 Yui2i1 cβ
1
mΦ

4
mH2 + mΦ

2 aupr cβ + sβ Yu
pr μH -sβ aupr + Yupr μH cβ LF1,1,0mqp, mur +

sβ Yu
pr Yupi1 Yui2r LF1,1,0mqp, μH + 3

4
sβ Yui2i1 gL2 LF1,1,0mqi2, MW +

3
2
Yui2i1

1
mΦ

2
aupr 2 mH2 cβ

2 - mΦ
2 sβ

2 + sβ Yu
pr μH cβ 2 mH2 + mΦ

2 sβ aupr - Yupr μH cβ

LF2,1,0mur, mqp + 3
2
Yui2i1

1
mΦ

2
aupr 2 mH2 cβ

2 - mΦ
2 sβ

2 + sβ Yu
pr μH cβ 2 mH2 + mΦ

2

-sβ aupr + Yupr μH cβ LF3,1,-1mur, mqp +

3 mH2 sβ Yui2i1 sβ aupr - Yu
pr μH cβ sβ aupr - Yupr μH cβ LF3,1,0mur, mqp -

9 mH2 sβ Yui2i1 sβ aupr - Yu
pr μH cβ sβ aupr - Yupr μH cβ LF4,1,-1mur, mqp +

6 mH2 sβ Yui2i1 sβ aupr - Yu
pr μH cβ sβ aupr - Yupr μH cβ LF5,1,-2mur, mqp +

1
2
sβ Yu

pr Yupi1 Yui2r LF1,1,0[mur, μH] - 3
8
sβ Yui2i1 gL2 LF2,1,-1MW, mqi2 +

3 MW Yui2i1 μH cβ gL2
1
mΦ

4
mH2 + mΦ

2 cβ
2 - sβ

2 LF1,1,0[MW, μH] +

3
4
sβ Yui2i1 gY2 cβ

2 + sβ
2 LF2,1,-1[μH, mB] + mB Yui2i1 μH cβ gY2

1
mΦ

2

-mH2 cβ
2 + sβ

2 mH2 + mΦ
2 LF2,1,0[μH, mB] - 1

2
sβ Yui2i1 gY2 cβ

2 + sβ
2 LF3,1,-2[μH, mB] +

Yui2i1 gY2
1
mΦ

2
-2 mH2 sβ mΦ

2 cβ
2 + sβ

2 + mB μH cβ mH2 cβ
2 - sβ

2 mH2 + mΦ
2 LF3,1,-1[μH, mB] -

2 mB mH2 Yui2i1 μH cβ gY2 sβ
2 LF3,1,0[μH, mB] + 4 mH2 sβ Yui2i1 gY2 cβ

2 + sβ
2 LF4,1,-2[μH, mB] +

6 mB mH2 Yui2i1 μH cβ gY2 sβ
2 LF4,1,-1[μH, mB] - 2 mH2 sβ Yui2i1 gY2 cβ

2 + sβ
2 LF5,1,-3[μH, mB] -

4 mB mH2 Yui2i1 μH cβ gY2 sβ
2 LF5,1,-2[μH, mB] - 1

4
sβ Yd

pr Ydi2r Yupi1 LF2,1,-1[μH, mdr] -
1
2
sβ Yu

pr Yupi1 Yui2r LF2,1,-1μH, mqp - 1
4
sβ Yu

pr Yupi1 Yui2r LF2,1,-1[μH, mur] +
9
4
sβ Yui2i1 gL2 cβ

2 + sβ
2 LF2,1,-1[μH, MW] + 3 MW Yui2i1 μH cβ gL2

1
mΦ

2

-mH2 cβ
2 + sβ

2 mH2 + mΦ
2 LF2,1,0[μH, MW] - 3

2
sβ Yui2i1 gL2 cβ

2 + sβ
2 LF3,1,-2[μH, MW] +

3 Yui2i1 gL2
1
mΦ

2
-2 mH2 sβ mΦ

2 cβ
2 + sβ

2 + MW μH cβ mH2 cβ
2 - sβ

2 mH2 + mΦ
2 LF3,1,-1[μH, MW] -

6 mH2 MW Yui2i1 μH cβ gL2 sβ
2 LF3,1,0[μH, MW] + 12 mH2 sβ Yui2i1 gL2 cβ

2 + sβ
2 LF4,1,-2[μH, MW] +

18 mH2 MW Yui2i1 μH cβ gL2 sβ
2 LF4,1,-1[μH, MW] -

6 mH2 sβ Yui2i1 gL2 cβ
2 + sβ

2 LF5,1,-3[μH, MW] - 12 mH2 MW Yui2i1 μH cβ gL2 sβ
2 LF5,1,-2[μH, MW] +

2
9
mB gY2 -sβ aui2i1 + Yui2i1 μH cβ LF1,1,1,0mB, mqi2, mui1 +

1
18

mB mH2 gY2 -sβ aui2i1 + Yui2i1 μH cβ LF2,2,1,-1mB, mqi2, mui1 +
1
6
sβ Yui2i1 gY2 LF1,1,1,-1mB, mqi2, μH + 1

6
mB Yui2i1 μH cβ gY2 LF1,1,1,0mB, mqi2, μH +

1
18

mB mH2 gY2 -sβ aui2i1 + Yui2i1 μH cβ LF2,2,1,-1mB, mui1, mqi2 -
2
3
sβ Yui2i1 gY2 LF1,1,1,-1mB, mui1, μH - 2

3
mB Yui2i1 μH cβ gY2 LF1,1,1,0mB, mui1, μH -

1
12

mH2 sβ Yui2i1 gY2 LF2,2,1,-2mB, μH, mqi2 - 1
12

mB mH2 Yui2i1 μH cβ gY2 LF2,2,1,-1mB, μH, mqi2 +
1
3
mH2 sβ Yui2i1 gY2 LF2,2,1,-2mB, μH, mui1 + 1

3
mB mH2 Yui2i1 μH cβ gY2 LF2,2,1,-1mB, μH, mui1 +

Ydi2r Yupi1 μH adpr cβ - sβ Yd
pr μH LF1,1,1,0mdr, mqp, μH +

1
2
mH2 Ydi2r Yupi1 μH -adpr cβ + sβ Yd

pr μH LF2,1,1,0mdr, mqp, μH +
1
2
mH2 Ydi2r Yupi1 μH adpr cβ - sβ Yd

pr μH LF3,1,1,-1mdr, mqp, μH +
1
4
mH2 Ydi2r Yupi1 μH adpr cβ - sβ Yd

pr μH LF2,2,1,-1mdr, μH, mqp +
8
3
mG gs2 -sβ aui2i1 + Yui2i1 μH cβ LF1,1,1,0mG, mqi2, mui1 +

2
3
mG mH2 gs2 -sβ aui2i1 + Yui2i1 μH cβ LF2,2,1,-1mG, mqi2, mui1 +

2
3
mG mH2 gs2 -sβ aui2i1 + Yui2i1 μH cβ LF2,2,1,-1mG, mui1, mqi2 +

1
2
mH2 Ydi2r Yupi1 μH -adpr cβ + sβ Yd

pr μH LF2,1,1,0mqp, mdr, μH +
1
2
mH2 Ydi2r Yupi1 μH adpr cβ - sβ Yd

pr μH LF3,1,1,-1mqp, mdr, μH +
1
4
mH2 Ydi2r Yupi1 μH adpr cβ - sβ Yd

pr μH LF2,2,1,-1mqp, μH, mdr +
1
9
mB mH2 gY2 sβ aui2i1 - Yui2i1 μH cβ LF2,1,1,0mqi2, mB, mui1 +

1
9
mB mH2 gY2 -sβ aui2i1 + Yui2i1 μH cβ LF3,1,1,-1mqi2, mB, mui1 +

4
3
mG mH2 gs2 sβ aui2i1 - Yui2i1 μH cβ LF2,1,1,0mqi2, mG, mui1 +

4
3
mG mH2 gs2 -sβ aui2i1 + Yui2i1 μH cβ LF3,1,1,-1mqi2, mG, mui1 -

3
2
sβ Yui2i1 gL2 LF1,1,1,-1mqi2, MW, μH - 3

2
MW Yui2i1 μH cβ gL2 LF1,1,1,0mqi2, MW, μH +

1
9
mB mH2 gY2 sβ aui2i1 - Yui2i1 μH cβ LF2,1,1,0mui1, mB, mqi2 +

1
9
mB mH2 gY2 -sβ aui2i1 + Yui2i1 μH cβ LF3,1,1,-1mui1, mB, mqi2 +

4
3
mG mH2 gs2 sβ aui2i1 - Yui2i1 μH cβ LF2,1,1,0mui1, mG, mqi2 +

4
3
mG mH2 gs2 -sβ aui2i1 + Yui2i1 μH cβ LF3,1,1,-1mui1, mG, mqi2 +

3
4
mH2 sβ Yui2i1 gL2 LF2,2,1,-2MW, μH, mqi2 + 3

4
mH2 MW Yui2i1 μH cβ gL2 LF2,2,1,-1MW, μH, mqi2

cHqui1_i2_  -sβ Yui2i1 +

ℏ 
1
144

sβ
1
mΦ

2
18 Yupi1 -Yd

pr Ydi2r 2 mH2 cβ
2 + mΦ

2 1 + sβ
2 - 3 Yu

pr Yui2r mΦ
2 1 + cβ

2 -

Yui2i1 mΦ
2 96 gs2 + 27 gL2 1 + 2 cβ

2 + 2 sβ
2 + gY2 17 + 18 cβ

2 + 18 sβ
2 +

216 mH2 Yu
pr Yupr cβ

2 - 1
2
∑p s2 β Yui2i1 cβ gY2

1
mΦ

4
mH2 + mΦ

2 LF1,0[mdp] +

3
2
s2 β Yd

pr Ydpr Yui2i1 cβ
1
mΦ

4
mH2 + mΦ

2 LF1,0[mdr] - 1
2
∑p s2 β Yui2i1 cβ gY2

1
mΦ

4

mH2 + mΦ
2 LF1,0[Mep] + 1

2
s2 β Ye

pr Yepr Yui2i1 cβ
1
mΦ

4
mH2 + mΦ

2 LF1,0[Mer] +

1
2
s2 β Yui2i1 cβ

1
mΦ

4
mH2 + mΦ

2 Ye
pr Yepr +∑p gY

2 LF1,0[mlp] -

1
2
s2 β Yui2i1 cβ

1
mΦ

4
mH2 + mΦ

2 -3 Yd
pr Ydpr + 3 Yu

pr Yupr +∑p gY
2 LF1,0mqp +

∑p s2 β Yui2i1 cβ gY2
1
mΦ

4
mH2 + mΦ

2 LF1,0[mup] -

3
2
s2 β Yu

pr Yupr Yui2i1 cβ
1
mΦ

4
mH2 + mΦ

2 LF1,0[mur] -

3
8
s4 β Yui2i1 cβ

1
mΦ

4
gY2 + gL2 mH2 + mΦ

2 LF1,0[mΦ] +

1
4
sβ Yupi1 Yd

pr Ydi2r 4 cβ
2 + sβ

2 + 3 Yu
pr Yui2r cβ

2 LF1,1[mΦ] -
1
2
mH2 sβ Yd

pr Ydi2r Yupi1 cβ
2 LF1,2[mΦ] + 1

36
sβ Yui2i1 gY2 LF1,1,0mB, mqi2 -

1
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sβ Yui2i1 gY2 LF2,1,-1mB, mqi2 + 4
9
sβ Yui2i1 gY2 LF1,1,0mB, mui1 -

2
9
sβ Yui2i1 gY2 LF2,1,-1mB, mui1 + mB Yui2i1 μH cβ gY2

1
mΦ

4
mH2 + mΦ

2 cβ
2 - sβ

2 LF1,1,0[mB, μH] +

3 Yui2i1 cβ
1
mΦ

4
mH2 + mΦ

2 adpr cβ - sβ Yd
pr μH sβ adpr + Ydpr μH cβ LF1,1,0mdr, mqp +

1
2
sβ Yd

pr Ydi2r Yupi1 LF1,1,0[mdr, μH] +

Yui2i1 cβ
1
mΦ

4
mH2 + mΦ

2 aepr cβ - sβ Ye
pr μH sβ aepr + Yepr μH cβ LF1,1,0[Mer, mlp] +

4
3
sβ Yui2i1 gs2 LF1,1,0mG, mqi2 - 2

3
sβ Yui2i1 gs2 LF2,1,-1mG, mqi2 +

4
3
sβ Yui2i1 gs2 LF1,1,0mG, mui1 - 2

3
sβ Yui2i1 gs2 LF2,1,-1mG, mui1 -

1
2
Yui2i1

1
mΦ

2
aepr cβ - sβ Ye

pr μH sβ aepr cβ 2 mH2 + mΦ
2 + Yepr μH 2 mH2 cβ

2 - mΦ
2 sβ

2

LF2,1,0[mlp, Mer] + 1
2
Yui2i1

1
mΦ

2
aepr cβ - sβ Ye

pr μH

sβ aepr cβ 2 mH2 + mΦ
2 + Yepr μH 2 mH2 cβ

2 - mΦ
2 sβ

2 LF3,1,-1[mlp, Mer] +

mH2 sβ Yui2i1 -aepr cβ + sβ Ye
pr μH -aepr cβ + sβ Yepr μH LF3,1,0[mlp, Mer] -

3 mH2 sβ Yui2i1 -aepr cβ + sβ Ye
pr μH -aepr cβ + sβ Yepr μH LF4,1,-1[mlp, Mer] +

2 mH2 sβ Yui2i1 -aepr cβ + sβ Ye
pr μH -aepr cβ + sβ Yepr μH LF5,1,-2[mlp, Mer] -

3
2
Yui2i1

1
mΦ

2
adpr cβ - sβ Yd

pr μH sβ adpr cβ 2 mH2 + mΦ
2 + Ydpr μH 2 mH2 cβ

2 - mΦ
2 sβ

2

LF2,1,0mqp, mdr + 3
2
Yui2i1

1
mΦ

2
adpr cβ - sβ Yd

pr μH

sβ adpr cβ 2 mH2 + mΦ
2 + Ydpr μH 2 mH2 cβ

2 - mΦ
2 sβ

2 LF3,1,-1mqp, mdr +

3 mH2 sβ Yui2i1 -adpr cβ + sβ Yd
pr μH -adpr cβ + sβ Ydpr μH LF3,1,0mqp, mdr -

9 mH2 sβ Yui2i1 -adpr cβ + sβ Yd
pr μH -adpr cβ + sβ Ydpr μH LF4,1,-1mqp, mdr +

6 mH2 sβ Yui2i1 -adpr cβ + sβ Yd
pr μH -adpr cβ + sβ Ydpr μH LF5,1,-2mqp, mdr +

3 Yui2i1 cβ
1
mΦ

4
mH2 + mΦ

2 aupr cβ + sβ Yu
pr μH -sβ aupr + Yupr μH cβ LF1,1,0mqp, mur +

sβ Yu
pr Yupi1 Yui2r LF1,1,0mqp, μH + 3

4
sβ Yui2i1 gL2 LF1,1,0mqi2, MW +

3
2
Yui2i1

1
mΦ

2
aupr 2 mH2 cβ

2 - mΦ
2 sβ

2 + sβ Yu
pr μH cβ 2 mH2 + mΦ

2 sβ aupr - Yupr μH cβ

LF2,1,0mur, mqp + 3
2
Yui2i1

1
mΦ

2
aupr 2 mH2 cβ

2 - mΦ
2 sβ

2 + sβ Yu
pr μH cβ 2 mH2 + mΦ

2

-sβ aupr + Yupr μH cβ LF3,1,-1mur, mqp +

3 mH2 sβ Yui2i1 sβ aupr - Yu
pr μH cβ sβ aupr - Yupr μH cβ LF3,1,0mur, mqp -

9 mH2 sβ Yui2i1 sβ aupr - Yu
pr μH cβ sβ aupr - Yupr μH cβ LF4,1,-1mur, mqp +

6 mH2 sβ Yui2i1 sβ aupr - Yu
pr μH cβ sβ aupr - Yupr μH cβ LF5,1,-2mur, mqp +

1
2
sβ Yu

pr Yupi1 Yui2r LF1,1,0[mur, μH] - 3
8
sβ Yui2i1 gL2 LF2,1,-1MW, mqi2 +

3 MW Yui2i1 μH cβ gL2
1
mΦ

4
mH2 + mΦ

2 cβ
2 - sβ

2 LF1,1,0[MW, μH] +

3
4
sβ Yui2i1 gY2 cβ

2 + sβ
2 LF2,1,-1[μH, mB] + mB Yui2i1 μH cβ gY2

1
mΦ

2

-mH2 cβ
2 + sβ

2 mH2 + mΦ
2 LF2,1,0[μH, mB] - 1

2
sβ Yui2i1 gY2 cβ

2 + sβ
2 LF3,1,-2[μH, mB] +

Yui2i1 gY2
1
mΦ

2
-2 mH2 sβ mΦ

2 cβ
2 + sβ

2 + mB μH cβ mH2 cβ
2 - sβ

2 mH2 + mΦ
2 LF3,1,-1[μH, mB] -

2 mB mH2 Yui2i1 μH cβ gY2 sβ
2 LF3,1,0[μH, mB] + 4 mH2 sβ Yui2i1 gY2 cβ

2 + sβ
2 LF4,1,-2[μH, mB] +

6 mB mH2 Yui2i1 μH cβ gY2 sβ
2 LF4,1,-1[μH, mB] - 2 mH2 sβ Yui2i1 gY2 cβ

2 + sβ
2 LF5,1,-3[μH, mB] -

4 mB mH2 Yui2i1 μH cβ gY2 sβ
2 LF5,1,-2[μH, mB] - 1

4
sβ Yd

pr Ydi2r Yupi1 LF2,1,-1[μH, mdr] -
1
2
sβ Yu

pr Yupi1 Yui2r LF2,1,-1μH, mqp - 1
4
sβ Yu

pr Yupi1 Yui2r LF2,1,-1[μH, mur] +
9
4
sβ Yui2i1 gL2 cβ

2 + sβ
2 LF2,1,-1[μH, MW] + 3 MW Yui2i1 μH cβ gL2

1
mΦ

2

-mH2 cβ
2 + sβ

2 mH2 + mΦ
2 LF2,1,0[μH, MW] - 3

2
sβ Yui2i1 gL2 cβ

2 + sβ
2 LF3,1,-2[μH, MW] +

3 Yui2i1 gL2
1
mΦ

2
-2 mH2 sβ mΦ

2 cβ
2 + sβ

2 + MW μH cβ mH2 cβ
2 - sβ

2 mH2 + mΦ
2 LF3,1,-1[μH, MW] -

6 mH2 MW Yui2i1 μH cβ gL2 sβ
2 LF3,1,0[μH, MW] + 12 mH2 sβ Yui2i1 gL2 cβ

2 + sβ
2 LF4,1,-2[μH, MW] +

18 mH2 MW Yui2i1 μH cβ gL2 sβ
2 LF4,1,-1[μH, MW] -

6 mH2 sβ Yui2i1 gL2 cβ
2 + sβ

2 LF5,1,-3[μH, MW] - 12 mH2 MW Yui2i1 μH cβ gL2 sβ
2 LF5,1,-2[μH, MW] +

2
9
mB gY2 -sβ aui2i1 + Yui2i1 μH cβ LF1,1,1,0mB, mqi2, mui1 +

1
18

mB mH2 gY2 -sβ aui2i1 + Yui2i1 μH cβ LF2,2,1,-1mB, mqi2, mui1 +
1
6
sβ Yui2i1 gY2 LF1,1,1,-1mB, mqi2, μH + 1

6
mB Yui2i1 μH cβ gY2 LF1,1,1,0mB, mqi2, μH +

1
18

mB mH2 gY2 -sβ aui2i1 + Yui2i1 μH cβ LF2,2,1,-1mB, mui1, mqi2 -
2
3
sβ Yui2i1 gY2 LF1,1,1,-1mB, mui1, μH - 2

3
mB Yui2i1 μH cβ gY2 LF1,1,1,0mB, mui1, μH -

1
12

mH2 sβ Yui2i1 gY2 LF2,2,1,-2mB, μH, mqi2 - 1
12

mB mH2 Yui2i1 μH cβ gY2 LF2,2,1,-1mB, μH, mqi2 +
1
3
mH2 sβ Yui2i1 gY2 LF2,2,1,-2mB, μH, mui1 + 1

3
mB mH2 Yui2i1 μH cβ gY2 LF2,2,1,-1mB, μH, mui1 +

Ydi2r Yupi1 μH adpr cβ - sβ Yd
pr μH LF1,1,1,0mdr, mqp, μH +

1
2
mH2 Ydi2r Yupi1 μH -adpr cβ + sβ Yd

pr μH LF2,1,1,0mdr, mqp, μH +
1
2
mH2 Ydi2r Yupi1 μH adpr cβ - sβ Yd

pr μH LF3,1,1,-1mdr, mqp, μH +
1
4
mH2 Ydi2r Yupi1 μH adpr cβ - sβ Yd

pr μH LF2,2,1,-1mdr, μH, mqp +
8
3
mG gs2 -sβ aui2i1 + Yui2i1 μH cβ LF1,1,1,0mG, mqi2, mui1 +

2
3
mG mH2 gs2 -sβ aui2i1 + Yui2i1 μH cβ LF2,2,1,-1mG, mqi2, mui1 +

2
3
mG mH2 gs2 -sβ aui2i1 + Yui2i1 μH cβ LF2,2,1,-1mG, mui1, mqi2 +

1
2
mH2 Ydi2r Yupi1 μH -adpr cβ + sβ Yd

pr μH LF2,1,1,0mqp, mdr, μH +
1
2
mH2 Ydi2r Yupi1 μH adpr cβ - sβ Yd

pr μH LF3,1,1,-1mqp, mdr, μH +
1
4
mH2 Ydi2r Yupi1 μH adpr cβ - sβ Yd

pr μH LF2,2,1,-1mqp, μH, mdr +
1
9
mB mH2 gY2 sβ aui2i1 - Yui2i1 μH cβ LF2,1,1,0mqi2, mB, mui1 +

1
9
mB mH2 gY2 -sβ aui2i1 + Yui2i1 μH cβ LF3,1,1,-1mqi2, mB, mui1 +

4
3
mG mH2 gs2 sβ aui2i1 - Yui2i1 μH cβ LF2,1,1,0mqi2, mG, mui1 +

4
3
mG mH2 gs2 -sβ aui2i1 + Yui2i1 μH cβ LF3,1,1,-1mqi2, mG, mui1 -

3
2
sβ Yui2i1 gL2 LF1,1,1,-1mqi2, MW, μH - 3

2
MW Yui2i1 μH cβ gL2 LF1,1,1,0mqi2, MW, μH +

1
9
mB mH2 gY2 sβ aui2i1 - Yui2i1 μH cβ LF2,1,1,0mui1, mB, mqi2 +

1
9
mB mH2 gY2 -sβ aui2i1 + Yui2i1 μH cβ LF3,1,1,-1mui1, mB, mqi2 +

4
3
mG mH2 gs2 sβ aui2i1 - Yui2i1 μH cβ LF2,1,1,0mui1, mG, mqi2 +

4
3
mG mH2 gs2 -sβ aui2i1 + Yui2i1 μH cβ LF3,1,1,-1mui1, mG, mqi2 +

3
4
mH2 sβ Yui2i1 gL2 LF2,2,1,-2MW, μH, mqi2 + 3

4
mH2 MW Yui2i1 μH cβ gL2 LF2,2,1,-1MW, μH, mqi2
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SMEFT  Yukawa :d = 6 CuH

uH
i1_i2_  1

8
s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY2 + gL2 +

ℏ 
1

192
1
mΦ

4
1
sβ

3
1
cβ

2
-6 cHqupr 6 s4 β cHqupr cHqui2i1 cH2 cβ

5 gY2 + gL2 +

sβ mΦ
2 cβ

3 -8 cHqust cHqupt cβ cHqusi1 cHqui2r - 12 cHqusr cHqui2i1 -

gY2 + gL2 12 cHqupr cHqui2i1 cβ c2 β
2 - 5 s4 β sβ cHqupi1 cHqui2r +

sβ s4 β sβ cHqui2i1 mΦ
2 cβ

2 6 cβ
3 gY2 + gL2 gY2 + 3 gL2 - 3 s4 β sβ gY2 + gL2

2
+

2 cβ -38 gY4 - 14 gL4 + 3 sβ
2 gY2 + gL2 gY2 + 3 gL2 +

2 cHqdpr 3 sβ cHqdpi1 -s4 β cHqui2r cH2 cβ
3 gY2 + gL2 + sβ mΦ

2 2 cHqui2r c2 β
2 cβ

2

gY2 + gL2 + s4 β sβ cHqui2r cβ gY2 + gL2 + 8 cHqdst cHqdsr cHqui2t sβ
2 +

8 cHqust mΦ
2 -3 cHqdpi1 cHqusr cHqui2t sβ

2 cβ
2 + cHqdpt cHqusi1 cHqui2r

3 cβ
4 - 3 sβ

2 cβ
2 - sβ

4 +
1
16

cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2 3 cHqdpr cHqdpr s2 β s4 β cH2 cβ

2 + mΦ
2

s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2 -∑p gY

2 cβ
2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mdp] + 1
24

cHqui2i1
1
mΦ

2
1
sβ

1
cβ

6 s2 β cHqdpr cHqdpr gY2 c2 β + 2 cβ
2 +

∑p gY
4 cβ

2 (-2 s2 β c2 β + s4 β)

LF2,0[mdp] - 1
36
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2

1
sβ

LF3,-1[mdp] + 1
16

cHqui2i1
1
mΦ

6

1
sβ

2

1
cβ

2

gY2 + gL2

cHlepr cHlepr s2 β s4 β cH2 cβ
2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2 -

∑p gY
2 cβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β +

s2 β s4 β mΦ
2 sβ

2 LF1,0[Mep] +
1
8
cHqui2i1

1
mΦ

2
1
sβ

1
cβ

2 s2 β cHlepr cHlepr gY2 c2 β + 2 cβ
2 +∑p gY

4 cβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[Mep] -
1
12
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[Mep] +

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mlp] -
1
16
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + gL4 (2 s2 β c2 β - s4 β) LF2,0[mlp] -

1
24
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + gL4 LF3,-1[mlp] +

1
72
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0[mlp] +

1
48
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1[mlp] -

2
45
∑p cHqu

i2i1 gL4 LF5,-2[mlp] +

1
16

cHlepr cHlepr cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2

s2 β s4 β cH2 cβ
2 + mΦ

2 s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2

LF1,0[mlr] -
1
8
s2 β cHlepr cHlepr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

c2 β + 2 cβ
2 gY2 - gL2 LF2,0[mlr] -

1
2
c2 β cHlepr cHlepr cHqui2i1 gL2 LF3,0[mlr] +

1
2
c2 β cHlepr cHlepr cHqui2i1 gL2 LF4,-1[mlr] -

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0mqp -
1
48
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + 9 gL4 (2 s2 β c2 β - s4 β) LF2,0mqp -

1
72
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + 9 gL4 LF3,-1mqp +

1
24
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0mqp +

1
16
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1mqp -

2
15
∑p cHqu

i2i1 gL4 LF5,-2mqp -

3
16

cHqui2i1
1
mΦ

6
1
sβ

4
1
cβ

2
gY2 + gL2

cHqupr cHqupr cβ
2 s2 β s4 β cβ

2 cH2 + mΦ
2 - 2 sβ cβ mΦ

2 s2 β c2 β
2 + c4 β - s2 β

2 + s4 β cβ
2 +

s2 β s4 β mΦ
2 sβ

2 - cHqdpr cHqdpr sβ
2 s2 β s4 β cH2 cβ

2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2

LF1,0mqr + 1
8
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqdpr cHqdpr sβ
2 c2 β + 2 cβ

2 gY2 + 3 gL2 -

cHqupr cHqupr cβ
2 gY2 - 3 gL2 c2 β - 2 sβ

2 LF2,0mqr +
3
2
c2 β cHqui2i1 gL2 -cHqdpr cHqdpr + cHqupr cHqupr LF3,0mqr +

3
2
c2 β cHqui2i1 gL2 cHqdpr cHqdpr - cHqupr cHqupr LF4,-1mqr +

1
16

cHqui2i1
1
mΦ

6
1
sβ

4
gY2 + gL2

3 cHqupr cHqupr -s2 β s4 β cβ
2 cH2 + mΦ

2 + 2 sβ cβ mΦ
2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β cβ

2 -

s2 β s4 β mΦ
2 sβ

2 + 2∑p gY
2 sβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 -

sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2 LF1,0[mup] +

1
6
cHqui2i1 cβ

1
mΦ

2
1
sβ

3 3 s2 β cHqupr cHqupr gY2 c2 β - 2 sβ
2 +∑p gY

4 sβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[mup] - 1
9
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[mup] +

1
6
s4 β cHqui2i1 cβ gL4

1
mΦ

2
1
sβ

LF3,-1[MW] - 1
9
cHqui2i1 gL4 LF3,0[MW] -

1
6
cHqui2i1 gL4 LF4,-1[MW] +

8
45

cHqui2i1 gL4 LF5,-2[MW] +

1
64

s4 β cHqui2i1
1
mΦ

6
1
sβ

2
gY2 + gL2 -3 s4 β cβ

2 gY2 + gL2 cH2 + mΦ
2 +

2 sβ cβ mΦ
2 gY2 -1 + 6 c2 β

2 + 3 c4 β - 3 s2 β
2 + 3 gL2 -1 + 2 c2 β

2 + c4 β - s2 β
2 -

3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF1,0[mΦ] +
1
64

s4 β
1
mΦ

2
1
sβ

1
cβ

gY2 + gL2 cHqui2i1 cβ
2 gY2 3 + 7 c4 β - 10 s2 β

2 + gL2 15 + 7 c4 β - 10 s2 β
2 +

8 cHqdpr cHqdpi1 cHqui2r cβ
2 + sβ

2 LF1,1[mΦ] -
1
32

1
mΦ

2
1
sβ

1
cβ

s4 β mΦ
2 cβ

2 gY2 + gL2 -18 cHqupr cHqupi1 cHqui2r + cHqui2i1 gY2 + 3 gL2 +

2 cHqdpr cHqdpi1 s4 β cHqui2r cH2 cβ
2 gY2 + gL2 + mΦ

2 16 sβ cHqdst cHqdsr cHqui2t cβ +

cHqui2r gY2 + gL2 2 s4 β cβ
2 - 2 sβ cβ c2 β

2 - s4 β sβ
2 LF1,2[mΦ] +

1
64

s4 β cHqui2i1 cβ
1
mΦ

2
1
sβ

2 gY2 gL2 1 - 5 c4 β + 2 s2 β
2 + gY4 3 - 5 c4 β + 2 s2 β

2 +

gL4 7 - 5 c4 β + 2 s2 β
2 LF2,0[mΦ] +

1
32

cHqui2r
1
sβ

2
1
cβ

2
cHqupr cHqupi1 cβ

4 gL2 -3 + 5 c4 β - 8 s2 β
2 + gY2 1 + 5 c4 β - 8 s2 β

2 +

cHqdpr cHqdpi1 sβ
2 gY2 (1 + c4 β) + gL2 (-3 + c4 β) 4 cβ

2 + sβ
2

LF2,1[mΦ] - 1
24

s4 β cHqui2i1 cβ
1
mΦ

2
1
sβ

gY4 + gL4 LF3,-1[mΦ] +

1
1152

cHqui2i1 9 gY4 (-1 + c4 β)
2 + 4 s2 β

4 + 18 gY2 gL2 -3 + c4 β (2 + c4 β) + 4 s2 β
4 +

gL4 17 + 9 c4 β (6 + c4 β) + 36 s2 β
4 LF3,0[mΦ] +

1
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cHqui2i1 -3 gY4 (-1 + c4 β)
2 + 4 s2 β
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1
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4
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1
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cHqupr cHqupi1 cHqui2r gY2 LF2,1,0mB, mqr -
1
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cHqupr cHqupi1 cHqui2r gY2 LF3,1,-1mB, mqr +
1
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cHqupr cHqupi1 cHqui2r gY2 LF4,1,-2mB, mqr -
1
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4
9
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8
9
cHqupr cHqupi1 cHqui2r gY2 LF3,1,-1[mB, mup] +

4
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2
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1
8
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4
1
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2
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2 cβ
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2 s4 β sβ
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2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ
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μH cHqui2i1 cβ gY4
1
mΦ

2
1
sβ
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2 - sβ
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3
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2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β -

μH cHqdpr s4 β cH2 cβ
2 + sβ mΦ

2 -2 cβ c2 β
2 + c4 β - s2 β

2 + s4 β sβ LF1,1,0mdp, mqr +
1
2
μH cHqdpr cHqui2i1 gY2

1
mΦ

2
1
cβ

adrp cβ (s2 β cβ + sβ c2 β) + μH cHqdpr (-c2 β cβ + s2 β sβ)

LF2,1,0mdp, mqr -
1
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sβ μH c2 β cHqdpr cHqui2i1 gY2

1
cβ

2 adrp cβ
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1
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8
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2 - 2 sβ cβ c2 β
2 + c4 β - s2 β

2 + 2 s4 β sβ
2 +

μH cHqdrp -s4 β cH2 cβ
4 + mΦ

2 -s4 β cβ
4 + 2 sβ cβ

3 c2 β
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2
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1
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1
2
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2 c2 β
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μH cHlepr s4 β cH2 cβ
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1
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1
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1
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6
1
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1
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2 s4 β cH2 cβ
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2 - 2 sβ cβ c2 β
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2 + 2 s4 β sβ
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μH cHlerp -s4 β cH2 cβ
4 + mΦ

2 -s4 β cβ
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3 c2 β
2 + c4 β - s4 β sβ
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2 sβ
2 gY2 + gL2 +

μH cHlerp s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
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sβ cβ
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2
1
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sβ aepr cβ
2 s4 β cH2 cβ
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2 -s4 β cβ

2 - 2 sβ cβ c2 β
2 + s4 β sβ

2 +

μH cHlerp -s4 β cH2 cβ
4 + sβ mΦ

2 2 c2 β
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3 + s4 β sβ -cβ
2 + sβ
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1
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aepr cHqui2i1

1
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2
1
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s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (-1 + c2 β) + gL2 (1 + c2 β)

aepr cβ
2 + sβ μH cHlerp LF3,1,0[mlp, Mer] +

1
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aepr c2 β cHqui2i1 gY2 aepr cβ
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aepr cHqui2i1

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
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aepr cβ
2 + sβ μH cHlerp LF4,1,-1[mlp, Mer] +
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aepr cHqui2i1
1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aepr cβ
2 + sβ μH cHlerp LF5,1,-2[mlp, Mer] + 1

8
μH cHlepr cHqui2i1

1
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4
1
sβ

1
cβ

sβ aerp cβ cβ 2 s2 β mΦ
2 -gY2 + gL2 - s4 β gY2 + gL2 cH2 - 2 mΦ
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μH cHlepr s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ LF3,1,-1[mlr, Mep] +
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μH cHlepr cHqui2i1

1
mΦ

2
1
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s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
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2 + sβ μH cHlepr LF3,1,0[mlr, Mep] +
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1
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2
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μH cHlepr cHqui2i1

1
mΦ

2
1
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2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 (-1 + 2 c2 β) 2 gL2 + 3 c2 β gY2 + gL2
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2 + sβ μH cHlepr LF4,1,-1[mlr, Mep] +
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1
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3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
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2 gY2 + gL2
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2 gY2 + gL2 +

μH cHqdrp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ
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3 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) +
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2 + s4 β sβ

2 +
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3 + s4 β sβ -cβ
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2 LF3,1,-1mqp, mdr +
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2 + sβ μH cHqdrp LF4,1,-1mqp, mdr +
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2
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2 gY2 + gL2

adpr cβ
2 + sβ μH cHqdrp LF5,1,-2mqp, mdr + 3
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3
2
aupr c2 β cHqui2i1 gL2 aupr sβ

2 + μH cHqurp cβ LF3,1,0mqp, mur -
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2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF4,1,-1mqr, mdp +

1
4
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF5,1,-2mqr, mdp + 3

2
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqupr cHqust cHqupt cHqusr cβ
2 - cHqdpr cHqdst cHqdpt cHqdsr sβ

2 LF1,1,0mqr, mqt +
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF2,1,0mqr, mqt -
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF3,1,-1mqr, mqt + 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

6
1
sβ

3
gY2 + gL2

sβ aurp -2 mΦ
2 s2 β

2 cβ
2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 s4 β cβ
2 - 2 sβ cβ c2 β

2 + c4 β - s2 β
2 + 2 s4 β sβ

2

LF1,1,0mqr, mup + 1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
gY2 - 3 gL2

(s2 β cβ + sβ c2 β) aurp sβ
2 + μH cHqupr cβ LF2,1,0mqr, mup -

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ LF2,2,0mqr, mup +

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF3,1,0mqr, mup -

1
4
μH cHqupr cHqui2i1 cβ gL2

1
sβ

2 (-1 + 3 c2 β) aurp sβ
2 + μH cHqupr cβ LF3,2,-1mqr, mup -

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF4,1,-1mqr, mup +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,1,0mqr, μH -

1
24

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1mqr, μH -

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF2,1,0mqt, mqr +

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF3,1,-1mqt, mqr +

1
432

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,0mqi1, mB +
1
9
c2 β cHqui2i1 gs2 gY2 - 3 gL2 LF2,1,0mqi1, mG +

1
16

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,0mqi1, MW -
1
32

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,2,-1mqi1, MW -

1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
aurp sβ

2 cβ 8 s2 β gY2 mΦ
2 + 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 -

2 sβ c2 β mΦ
2 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

μH cHqupr cβ
2 8 s2 β gY2 mΦ

2 + 3 s4 β gY2 + gL2 cH2 - mΦ
2 - 2 sβ c2 β cβ mΦ

2

gY2 (-4 + 3 c2 β) + 3 c2 β gL2 + 3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF2,1,0mup, mqr +
3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
gY2 + gL2 aurp sβ

2 s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 -s4 β cβ
2 - 2 sβ cβ c2 β

2 + s4 β sβ
2

LF3,1,-1mup, mqr + 1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF3,1,0mup, mqr +

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ

LF3,2,-1mup, mqr - 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF4,1,-1mup, mqr +

1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aurp sβ
2 + μH cHqupr cβ LF5,1,-2mup, mqr +

3
2
s2 β cHqupr cHqust cHqupt cHqusr cHqui2i1 cβ

1
mΦ

2
1
sβ

3 LF1,1,0[mup, mus] -

1
6
c2 β cHqupr cHqupi1 cHqui2r gY2

1
sβ

2 LF2,1,0[mup, μH] +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1[mup, μH] +

1
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
aupr cβ sβ

2 3 s4 β cH2 cβ
2 gY2 + gL2 +

2 sβ mΦ
2 c2 β cβ gY2 (4 - 3 c2 β) - 3 c2 β gL2 + sβ -4 s2 β gY2 + 3 s4 β gY2 + gL2 +

μH cHqurp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

sβ cβ
2 -8 s2 β gY2 + 3 s4 β gY2 + gL2 - 3 s4 β sβ

3 gY2 + gL2 LF2,1,0mur, mqp -
3
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
gY2 + gL2 aupr cβ sβ

2 s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ +

μH cHqurp s4 β cH2 cβ
4 + sβ mΦ

2 -2 c2 β
2 cβ

3 + s4 β sβ cβ
2 - sβ

2 LF3,1,-1mur, mqp +
1
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF3,1,0mur, mqp +

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mur, mqp -

3
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF4,1,-1mur, mqp +

1
4
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aupr sβ
2 + μH cHqurp cβ LF5,1,-2mur, mqp -

4
27

c2 β cHqui2i1 gY4 LF2,1,0mui2, mB - 4
9
c2 β cHqui2i1 gY2 gs2 LF2,1,0mui2, mG +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF2,1,0MW, mqr -

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,-1MW, mqr +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF4,1,-2MW, mqr -

3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[MW, μH] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[MW, μH] +
2
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF2,1,0[MW, μH] + 2 cHqui2i1 gL4

1
mΦ

2 cβ
2 cβ

2 - sβ
2

LF2,2,-2[MW, μH] + 1
12

cHqui2i1 gL4
1
mΦ

2
1
sβ

mΦ
2 sβ

3 8 + 9 sβ
2 - 36 MW μH cβ

5 + 36 MW μH cβ sβ
4 - 3 sβ cβ

4 8 MW2 - 3 mΦ
2 + 12 μH

2 +

4 sβ cβ
2 mΦ

2 2 - 6 sβ
2 + 3 sβ

2 2 MW2 + 3 μH
2 LF2,2,-1[MW, μH] +

1
3
MW cHqui2i1 cβ gL4

1
mΦ

2
4 sβ μH mΦ

2 - 9 MW μH2 cβ
3 + 3 MW cβ sβ

2 mΦ
2 + 3 μH

2 LF2,2,0[MW, μH] -

1
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF3,1,-1[MW, μH] -

1
3
cHqui2i1 gL4 6 cβ

4 + sβ
2 + 6 sβ

4 + cβ
2 1 - 12 sβ

2 LF3,2,-2[MW, μH] +

1
6
MW cHqui2i1 gL4 9 MW cβ

2 - sβ
22 - 4 sβ μH cβ LF3,2,-1[MW, μH] +

cHqui2i1 gL4 LF3,3,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF3,3,-2[MW, μH] cβ
2 - sβ

22 +

cHqui2i1 gL4 LF4,2,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF4,2,-2[MW, μH] cβ
2 - sβ

22 -
3
16

s4 β cHqui2i1 cβ gY2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, mB] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, mB] + 1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF3,1,-2[μH, mB] +

1
8
cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2 2 sβ mΦ

2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 cβ
2 + sβ

2 +

mB μH s4 β cH2 cβ
2 cβ

2 - sβ
2 + sβ mΦ

2 -s4 β sβ -3 cβ
2 + sβ

2 + 2 cβ c2 β
2 -cβ

2 + sβ
2

LF3,1,-1[μH, mB] - 1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

LF3,1,0[μH, mB] - 3
8
cHqui2i1 gY4 LF3,2,-2[μH, mB] cβ

2 + sβ
22 +

1
8
cHqui2i1 gY4 -3 mB2 cβ

2 + sβ
22 - 20 mB sβ μH cβ cβ

2 + sβ
2 - 8 sβ

2 μH
2 cβ

2 LF3,2,-1[μH, mB] -

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

6 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 5 gL2 - 12 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, mB] +
1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 gL2 - 3 c2 β
2 gY2 + gL2

LF4,1,-1[μH, mB] + 1
4
cHqui2i1 gY4 LF4,2,-3[μH, mB] cβ

2 + sβ
22 +

1
4
cHqui2i1 gY4 mB2 cβ

2 + sβ
22 + 8 mB sβ μH cβ cβ

2 + sβ
2 + 4 sβ

2 μH
2 cβ

2 LF4,2,-2[μH, mB] +

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, mB] + 1
6
mB μH cHqui2i1 cβ gY2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, mB] +
1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF2,1,0[μH, mdp] -

cHqdpr cHqdpt cHqust cHqusi1 cHqui2r
1
cβ

2 LF3,1,-1[μH, mdp] +

1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF4,1,-2[μH, mdp] +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF2,1,0μH, mqt -

2 cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF3,1,-1μH, mqt +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF4,1,-2μH, mqt +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF2,1,0[μH, mus] -

cHqupr cHqust cHqupi1 cHqusr cHqui2t
1
sβ

2 LF3,1,-1[μH, mus] +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF4,1,-2[μH, mus] -

9
16

s4 β cHqui2i1 cβ gL2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, MW] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, MW] + 3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

2
1
sβ

gY2 + gL2

cβ
2 + sβ

2 LF3,1,-2[μH, MW] + 1
24

cHqui2i1 gL2
1
mΦ

4
1
sβ

2

2 sβ mΦ
2 -9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2 cβ

2 + sβ
2 +

9 MW μH gY2 + gL2 s4 β cH2 cβ
2 cβ

2 - sβ
2 +

sβ mΦ
2 -s4 β sβ -3 cβ

2 + sβ
2 + 2 cβ c2 β

2 -cβ
2 + sβ

2 LF3,1,-1[μH, MW] +
1
12

MW μH cHqui2i1 cβ gL2
1
mΦ

2
-9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2

LF3,1,0[μH, MW] -
1
24

cHqui2i1 gL4 69 cβ
4 + 16 sβ

2 + 69 sβ
4 + cβ

2 16 - 6 sβ
2 LF3,2,-2[μH, MW] + 1

24
cHqui2i1

gL4 -3 MW2 3 cβ
4 + 38 sβ

2 cβ
2 + 3 sβ

4 - 4 MW sβ μH cβ 8 + 51 cβ
2 + 51 sβ

2 - 72 sβ
2 μH

2 cβ
2

LF3,2,-1[μH, MW] - 3 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, MW] +

3
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

2 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 3 gL2 - 4 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, MW] + 1
4
MW μH cHqui2i1 cβ gL2

1
mΦ

2

9 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -7 gL2 + 9 c2 β

2 gY2 + gL2 LF4,1,-1[μH, MW] +
1
4
cHqui2i1 gL4 7 cβ

4 + 2 sβ
2 cβ

2 + 7 sβ
4 LF4,2,-3[μH, MW] +

1
4
cHqui2i1 gL4 MW2 cβ

4 + 14 sβ
2 cβ

2 + sβ
4 + 32 MW sβ μH cβ cβ

2 + sβ
2 + 16 sβ

2 μH
2 cβ

2

LF4,2,-2[μH, MW] + 4 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, MW] +

1
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, MW] + 1
2
MW μH cHqui2i1 cβ gL2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, MW] +
1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF2,1,1,0mB, mqp, mur -

1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF3,1,1,-1mB, mqp, mur +

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, mup -

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, mup +

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mB, mqr, mui2 +

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mqr, mui2 -

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mB, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqr, μH +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqr, μH +

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, μH -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2mB, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, μH -

1
36

cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqi1, mqr +
1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqi1, mqr +
1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mB, mqi1, mup -

1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mqi1, mup -

1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mB, mqi1, mup +

1
36

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, mui2 +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mqi1, mui2 +

1
48

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, μH -

1
48

cHqui2i1 gY4 cβ
2 + sβ

2 LF2,1,1,-1mB, mqi1, μH -
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF2,1,1,0mB, mqi1, μH +
1
72

cHqui2i1 gY4 cβ
2 + sβ

2 LF3,1,1,-2mB, mqi1, μH +
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF3,1,1,-1mB, mqi1, μH +
1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mup, mqi1 +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0[mB, mup, μH] -

4
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[mB, mup, μH] -

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0[mB, mup, μH] +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[mB, mup, μH] +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1[mB, mup, μH] -

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mui2, mqr +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mui2, mqi1 -

4
9
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mui2, mup +

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mui2, mup -

1
12

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mui2, μH -

1
3
cHqui2i1 gY4 cβ

2 + sβ
2 LF2,1,1,-1mB, mui2, μH -

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF2,1,1,0mB, mui2, μH +

2
9
cHqui2i1 gY4 cβ

2 + sβ
2 LF3,1,1,-2mB, mui2, μH +

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF3,1,1,-1mB, mui2, μH +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + μH cβ) LF2,2,1,-1mB, μH, mqr +

1
288

gY2 -12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 6 c2 β
2 gY2 + gL2 - 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 - 22 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mqi1 + 1
288

gY2 -22 cHqui2i1 gY2 mB2 cβ
2 + sβ

2 -

mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cHqui2i1 cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 6 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -3 c2 β
2 gY2 + gL2 + 4 gY2 6 cβ

2 + 17 sβ
2 - 48 cHqui2i1 gY2 μH2 cβ

2

LF2,2,1,-1mB, μH, mqi1 - 1
6
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mqi1 +
5
8
cHqupr cHqupi1 cHqui2r gY2 LF2,2,1,-2[mB, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (6 mB sβ + μH cβ) LF2,2,1,-1[mB, μH, mup] +

1
72

gY2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 32 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mui2 + 1
72

gY2 12 mB μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 32 gY2 mB2 cβ
2 + sβ

2 + mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -3 c2 β

2 gY2 + gL2 + 8 gY2 3 cβ
2 + 11 sβ

2 + 48 gY2 μH2 cβ
2

LF2,2,1,-1mB, μH, mui2 + 2
3
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mui2 -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mdp, mds, mqr +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mds, mqt -

1
2
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF1,1,1,0[mdp, mds, μH] -

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mdp, mds, μH] -

3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mdp, mqr, mds +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mqr, mqt +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdp, mqr, μH -

1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2
gY2 + gL2

s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mdp, mqr, μH +
3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mdp, mqt, mds -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t - cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mdp, μH, mqr - 3
2
adpr cHqdst cHqdrt cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adps cβ
2 (s2 β + 2 sβ cβ) + μH cHqdsp -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mds, mqp -
3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mdr, mqp, mds -
3
2
adpr cHqdst cHqdsp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adtr cβ
2 (s2 β + 2 sβ cβ) + μH cHqdrt -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mqp, mqt -
1
8
s4 β μH adpr cHqdri1 cHqui2p

1
mΦ

2
1
sβ

2
1
cβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,1,0mdr, mqp, μH +

1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdr, mqp, μH +

1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2
gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ

2 c2 β
2

LF3,1,1,-1mdr, mqp, μH - 1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t - cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mdr, μH, mqp + 1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mds, mdp, μH] +

3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mds, mqp, mdr +
3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mds, mqr, mdp -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mds, mqr, mqt -

3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mds, mqt, mdp -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0[Mep, Mes, mlr] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, Mes, mlt -

1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mep, mlr, Mes] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, mlr, mlt +

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mep, mlt, Mes -

1
2
aepr cHlest cHlert cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aeps cβ
2 (s2 β + 2 sβ cβ) + μH cHlesp -2 cβ

3 + s2 β sβ LF1,1,1,0[Mer, Mes, mlp] -
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mer, mlp, Mes] -
1
2
aepr cHlest cHlesp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aetr cβ
2 (s2 β + 2 sβ cβ) + μH cHlert -2 cβ

3 + s2 β sβ LF1,1,1,0Mer, mlp, mlt +
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mes, mlp, Mer] +
1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mes, mlr, Mep] -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0Mes, mlr, mlt -

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mes, mlt, Mep +

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF2,1,1,0mG, mqp, mur -

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF3,1,1,-1mG, mqp, mur +

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF2,1,1,0mG, mqr, mup -

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF3,1,1,-1mG, mqr, mup +

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mG, mqr, mui2 +

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mqr, mui2 -

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mG, mqr, mui2 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mqi1, mqr +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mqi1, mqr +

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mG, mqi1, mup -

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mqi1, mup -

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mG, mqi1, mup +

1
3
mG s4 β μH cHqui2i1 gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mG, mqi1, mui2 +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mqi1, mui2 +

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mup, mqi1 -

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mui2, mqr +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mui2, mqi1 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mui2, mup +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mui2, mup +

1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,1,1,0[mlp, Mer, Mes] -
1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF3,1,1,-1[mlp, Mer, Mes] +
1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,1,1,0[mlr, Mep, Mes] -

1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF3,1,1,-1[mlr, Mep, Mes] +

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF2,1,1,0mlr, Mes, mlt -

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF3,1,1,-1mlr, Mes, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,1,1,0mlt, Mep, Mes -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mlt, Mep, Mes +

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF2,1,1,0mlt, Mer, mlp -

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF3,1,1,-1mlt, Mer, mlp +

3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,1,1,0mqp, mdr, mds -
3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF3,1,1,-1mqp, mdr, mds +
1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqp, mdr, μH + 1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqp, mdr, μH -
3
2
adpr cHqust cHqusp cHqui2i1 adtr cβ

2 + sβ μH cHqdrt LF2,2,1,-1mqp, mqt, mdr +
3
2
aupr cHqust cHqusp cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

autr sβ
2 + μH cHqurt cβ LF1,1,1,0mqp, mqt, mur -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqp, mqt, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqp, mqt, mur +
3
4
aupr cHqdst cHqdsp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,2,1,-1mqp, mur, mqt +
3
2
aupr cHqust cHqurt cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

aups sβ
2 + μH cHqusp cβ LF1,1,1,0mqp, mur, mus -

1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t + cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mqp, μH, mdr - 1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqr, mB, mqi1 +
3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,1,1,0mqr, mdp, mds -

3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF3,1,1,-1mqr, mdp, mds +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqr, mdp, μH - 1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqr, mdp, μH +

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF2,1,1,0mqr, mds, mqt -

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF3,1,1,-1mqr, mds, mqt -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqr, mG, mqi1 -

3
2
sβ μH cHqdpr cHqust cHqusr cHqui2i1

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,2,1,-1mqr, mqt, mdp +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqr, mqt, mup +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mqr, mqt, mup -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mqr, mqt, mup +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mqt, mus -

3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - cHqupr cHqupt

aurs sβ
2 + μH cHqusr cβ LF2,1,1,0mqr, mqt, mus + 3

2
μH cHqust cHqui2i1 cβ

1
sβ

2

cHqdpr cHqdpt - cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ LF3,1,1,-1mqr, mqt, mus -

1
2
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t LF1,1,1,0mqr, mqt, μH +

1
4
cHqust

1
sβ

2
cHqusi1 cHqui2r cHqdpr cHqdpt + cHqupr cHqupt - cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1mqr, mqt, μH -
1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqr, mqi1, MW +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mup, mus +

3
4
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - 2 cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ

LF2,2,1,-1mqr, mus, mqt + 3
2
cHqupr cHqupi1 cHqui2r gL2 LF1,1,1,0mqr, MW, μH -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t + cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mqr, μH, mdp + 3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2

μH
2 1

cβ
2 LF2,1,1,0mqt, mdp, mds -

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mqt, mdp, mds +

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,0mqt, mdr, mqp -

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF3,1,1,-1mqt, mdr, mqp -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqt, mqp, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqt, mqp, mur -
3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 -aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ

LF2,1,1,0mqt, mqr, mus + 3
2
μH cHqust cHqui2i1 cβ

1
sβ

2

-aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ LF3,1,1,-1mqt, mqr, mus -
1
4
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1mqt, mqr, μH +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqt, mup, mus +

3
4
aupr cHqui2i1 cHqdst cHqdsp - 2 cHqust cHqusp

autr sβ
2 + μH cHqurt cβ LF2,2,1,-1mqt, mur, mqp +

3
4
μH cHqdpr cHqdpt cHqust cHqui2i1 cβ

1
sβ

2 aurs sβ
2 + μH cHqusr cβ LF2,2,1,-1mqt, mus, mqr +

1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqi1, mB, mqr +
1

216
mB gY2

1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mB, mui2 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mqi1, mB, mui2 + 1
72

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,1,-1mqi1, mB, μH +
1
72

mB μH c2 β cHqui2i1 cβ
1
sβ

gY4 - 3 gY2 gL2 LF2,1,1,0mqi1, mB, μH +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqi1, mG, mqr +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mG, mui2 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF3,1,1,-1mqi1, mG, mui2 -

1
4
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,0mqi1, mqr, MW +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqi1, mqr, MW -

3
16

MW s4 β μH cHqui2i1 gL2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mqi1, MW, μH -

1
8
c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,1,-1mqi1, MW, μH -

1
8
MW μH c2 β cHqui2i1 cβ gL2

1
sβ

gY2 + gL2 LF2,1,1,0mqi1, MW, μH -

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mup, mB, mui2 -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mup, mG, mui2 +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mup, mqr, mqt -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mup, mqr, mqt +

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mup, mqr, mus -

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mup, mqr, mus -
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,2,1,-1mup, mus, mqr -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,2,1,-1mup, mus, mqt -

1
2
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF1,1,1,0[mup, mus, μH] -

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mup, mus, μH] +

3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,1,1,0mur, mqp, mqt -
3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mur, mqp, mqt +

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF2,1,1,0mur, mqp, mus -

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF3,1,1,-1mur, mqp, mus -

3
2
aupr cHqust cHqurt cHqui2i1 aups sβ

2 + μH cHqusp cβ LF2,2,1,-1mur, mus, mqp +
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mus, mqr, mqt -

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mus, mqr, mqt +

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF2,1,1,0mus, mqt, mup -

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mus, mqt, mup +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mus, mup, μH] +

1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mB, mqi1 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mB, mqi1 + 2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mui2, mB, mup +

2
9
c2 β cHqui2i1 gY4 LF2,1,1,-1mui2, mB, μH +

2
9
mB μH c2 β cHqui2i1 cβ gY4

1
sβ

LF2,1,1,0mui2, mB, μH +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mG, mqi1 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mG, mqi1 + 2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mui2, mG, mup -

3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1MW, mqr, μH -
3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0MW, mqr, μH +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2MW, mqr, μH +

3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1MW, mqr, μH +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1MW, mqi1, mqr -

3
16

cHqui2i1 gL4 cβ
2 + 5 sβ

2 LF2,1,1,-1MW, mqi1, μH -
1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF2,1,1,0MW, mqi1, μH +

1
8
cHqui2i1 gL4 cβ

2 + 5 sβ
2 LF3,1,1,-2MW, mqi1, μH +

1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF3,1,1,-1MW, mqi1, μH -

2 cHqui2i1 gY2 gL2 LF2,2,1,-2[MW, μH, mB] cβ
2 + sβ

22 +
1
2
cHqui2i1 gY2 gL2 -3 mB MW cβ

2 + sβ
22 - 2 sβ μH cβ (7 mB + 5 MW) cβ

2 + sβ
2 - 12 sβ

2 μH
2 cβ

2

LF2,2,1,-1[MW, μH, mB] - 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF2,2,1,0[MW, μH, mB] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[MW, μH, mB] cβ
2 + sβ

22 + cHqui2i1 gY2 gL2

mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2 LF3,2,1,-2[MW, μH, mB] +

4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[MW, μH, mB] +

1
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mdp] +

1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,2,1,-1[MW, μH, mdp] +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2MW, μH, mqr +

3
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (5 MW sβ + μH cβ) LF2,2,1,-1MW, μH, mqr +

1
32

gL2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 10 gL2 cβ
2 + 5 sβ

2

LF2,2,1,-2MW, μH, mqi1 + 1
32

gL2 12 MW μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 10 gL2 MW2 5 cβ
2 + sβ

2 + 3 MW μH cβ
1
mΦ

2
1
sβ

2
s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -c2 β

2 gY2 + gL2 + 4 gL2 2 cβ
2 + 7 sβ

2 + 48 gL2 μH2 cβ
2

LF2,2,1,-1MW, μH, mqi1 + 3
2
cHqui2i1 gL4 MW2 μH2 cβ

2 LF2,2,1,0MW, μH, mqi1 +
1
8
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,2,1,-1[MW, μH, mup] -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqr -

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF2,1,1,0μH, mB, mqr +

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqr +

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF3,1,1,-1μH, mB, mqr +

1
8
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqi1 +

1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF2,1,1,0μH, mB, mqi1 -

1
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqi1 -
1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF3,1,1,-1μH, mB, mqi1 -

29
24

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[μH, mB, mup] -
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF2,1,1,0[μH, mB, mup] +

7
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[μH, mB, mup] +
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF3,1,1,-1[μH, mB, mup] -

1
2
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mui2 -

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0μH, mB, mui2 +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mui2 +

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1μH, mB, mui2 + 1
4
cHqui2i1 gY2 gL2

1
mΦ

2
1
sβ

sβ mΦ
2 3 cβ

4 + 8 sβ
2 cβ

2 + 3 sβ
4 - 4 μH cβ (mB + MW) cβ

4 - sβ
4 + 8 sβ μH

2 cβ
2 -cβ

2 + sβ
2

LF2,1,1,-1[μH, mB, MW] + mB cHqui2i1 cβ gY2 gL2
1
mΦ

2

MW cβ mΦ
2 sβ

2 + 2 sβ μH mΦ
2 cβ

2 + sβ
2 + 2 MW cβ μH

2 -cβ
2 + sβ

2 LF2,1,1,0[μH, mB, MW] -
1
4
cHqui2i1 gY2 gL2 7 cβ

4 + 10 sβ
2 cβ

2 + 7 sβ
4 LF3,1,1,-2[μH, mB, MW] + 1

4
cHqui2i1 gY2 gL2

-mB MW 3 cβ
2 + sβ

2 cβ
2 + 3 sβ

2 - 4 sβ μH cβ (5 mB + 3 MW) cβ
2 + sβ

2 - 16 sβ
2 μH

2 cβ
2

LF3,1,1,-1[μH, mB, MW] - 2 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,1,1,0[μH, mB, MW] +

cHqui2i1 gY2 gL2 cβ
4 + sβ

2 cβ
2 + sβ

4 LF4,1,1,-3[μH, mB, MW] +
1
2
cHqui2i1 gY2 gL2 mB MW cβ

4 + 4 sβ
2 cβ

2 + sβ
4 + 6 sβ μH cβ (mB + MW) cβ

2 + sβ
2 + 6 sβ

2 μH
2 cβ

2

LF4,1,1,-2[μH, mB, MW] + 3 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF4,1,1,-1[μH, mB, MW] +

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[μH, mdp, mds] -

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF2,1,1,0μH, mdp, mqr +

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF3,1,1,-1μH, mdp, mqr -

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,0μH, mdp, mqt +

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF3,1,1,-1μH, mdp, mqt -

3
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,1,1,-1[μH, mdp, MW] -

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,1,1,0[μH, mdp, MW] +

1
2
cHqdpr cHqdpi1 cHqui2r gL2 LF3,1,1,-2[μH, mdp, MW] +

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF3,1,1,-1[μH, mdp, MW] -

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF2,1,1,0μH, mdr, mqp +

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF3,1,1,-1μH, mdr, mqp +

1
4
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1μH, mqr, mqt - 3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqr, MW -
3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF2,1,1,0μH, mqr, MW +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqr, MW +

3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF3,1,1,-1μH, mqr, MW -

9
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqi1, MW -

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0μH, mqi1, MW +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqi1, MW +

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1μH, mqi1, MW +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[μH, mup, mus] -

3
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1[μH, mup, MW] -

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,1,1,0[μH, mup, MW] +

1
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2[μH, mup, MW] +

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF3,1,1,-1[μH, mup, MW] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[μH, MW, mB] cβ
2 + sβ

22 +

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2

LF3,2,1,-2[μH, MW, mB] + 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[μH, MW, mB] -

1
8
aupr cHquri1 cHqui2p gY2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqp, mur, μH +

3
16

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqp, mur, μH -
4
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mB, mqp, mui2, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mB, mqp, mui2, mur -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqr, mup, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqr, mup, μH -

4
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqr, mui2, mup +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, mup -

1
6
cHqupr cHqupi1 gY2

1
sβ

2 (3 mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,0mB, mqr, mui2, μH + 1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, μH -

1
36

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,0mB, mqi1, mqp, mur +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mB, mqi1, mqp, mur -

1
36

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mqr, mup +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mqr, mup -

2
9
mB cHqupr cHqupi1 gY2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqi1, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mqi1, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mqi1, mqr, μH +

1
24

cHqupr cHqui2r gY2
1
sβ

2 (3 mB sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mB, mqi1, mup, μH - 1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mup, μH -

2
9
mB cHqupr cHqui2r gY2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mui2, mup -

2
9
gY4

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ mB cβ

2 + sβ
2 + sβ μH cβ LF2,1,1,1,-1mB, mqi1, mui2, μH -

2
9
μH cβ gY4 mB2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF2,1,1,1,0mB, mqi1, mui2, μH +
1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF1,1,1,1,-1mB, mqi1, MW, μH +

1
12

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF1,1,1,1,0mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1mB, mqi1, MW, μH +
2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mui2, mup, μH +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mui2, mup, μH +

3 sβ cHqdpr cHqdst cHqui2i1
1
mΦ

2 μH
2 1

cβ
2

sβ cHqdpt cHqdsr μH
2 + adrs -sβ adtp cβ

2 + μH cHqdpt cβ
2 - sβ

2

LF1,1,1,1,0mdp, mds, mqr, mqt - 1
2
μH cHqdpr cHqdst

1
cβ

4

sβ adtp cHqdsi1 cHqui2r cβ
2 + μH -2 cHqdpi1 cHqdsr cHqui2t cβ

2 + cHqdpt cHqdsi1 cHqui2r sβ
2

LF1,1,1,1,0mdp, mds, mqt, μH -
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mdp, mds, mqt, μH -

3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4 cHqdpt cHqdsr sβ

2 μH
2 + adrs adtp cβ

4 + sβ μH cHqdpt cβ
2

LF2,2,1,1,-1mdp, mqr, mds, mqt - 1
2
μH cHqdpr

1
sβ

1
cβ

2

-2 sβ μH cHqdst cHqdpi1 cHqdsr cHqui2t + cHqust cHqusi1 cHqui2r adtp cβ
2 + sβ μH cHqdpt

LF1,1,1,1,0mdp, mqr, mqt, μH -
1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdp, mqr, MW, μH +

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mdp, mqr, MW, μH +

3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mdp, mqt, mds, mqr -

1
2
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,0mdp, mqi1, mqr, MW -

1
4
cHqdpr cHqui2r gL2

1
cβ

2 (3 MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1

LF1,1,1,1,0mdp, mqi1, MW, μH - 1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mdp, mqi1, MW, μH + 3 μH adpr cHqdst cHqui2i1

1
mΦ

2

μH cHqdsp adtr cβ
2 - sβ

2 + 2 sβ μH cHqdrt + adps -2 sβ adtr cβ
2 + μH cHqdrt cβ

2 - sβ
2

LF1,1,1,1,0mdr, mds, mqp, mqt - 1
2
adpr cHqdst

1
sβ

1
cβ

2

sβ adps cHqdri1 cHqui2t cβ
2 + μH -2 cHqdrt cHqdsi1 cHqui2p cβ

2 + cHqdri1 cHqdsp cHqui2t sβ
2

LF1,1,1,1,0mdr, mds, mqp, μH +
1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mdr, mds, mqp, μH +

3 adpr adst cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHqdrs cHqdtp μH

2 + adpt -sβ adsr cβ
2 + μH cHqdrs cβ

2 - sβ
2

LF1,1,1,1,0mdr, mdt, mqp, mqs - 3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqp, mds, mqt - 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdr, mqp, mdt, mqs -
1
2
adpr

1
sβ

2
-2 sβ μH cHqdst cHqdri1 cHqdsp cHqui2t + cHqust cHqusi1 cHqui2p adtr cβ

2 + sβ μH cHqdrt

LF1,1,1,1,0mdr, mqp, mqt, μH -
1
4
adpr cHqdri1 cHqui2p gL2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdr, mqp, MW, μH +

1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mdr, mqp, MW, μH +

3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdr, mqs, mdt, mqp +
3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqt, mds, mqp -

1
2
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF1,1,1,1,0mdr, mqi1, mqp, MW +
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mds, mdp, mqt, μH -

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mds, mdr, mqp, μH +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,2,1,1,-1mds, mqp, mdr, mqt + 3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,2,1,1,-1mds, mqr, mdp, mqt -
3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mds, mqt, mdp, mqr -

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mds, mqt, mdr, mqp + 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdt, mqp, mdr, mqs -
3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdt, mqs, mdr, mqp + sβ cHlepr

cHlest cHqui2i1
1
mΦ

2 μH
2 1

cβ
2
sβ cHlept cHlesr μH

2 + aers -sβ aetp cβ
2 + μH cHlept cβ

2 - sβ
2

LF1,1,1,1,0Mep, Mes, mlr, mlt - 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mep, mlr, Mes, mlt +
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mep, mlt, Mes, mlr +

μH aepr cHlest cHqui2i1
1
mΦ

2
μH cHlesp aetr cβ

2 - sβ
2 + 2 sβ μH cHlert +

aeps -2 sβ aetr cβ
2 + μH cHlert cβ

2 - sβ
2 LF1,1,1,1,0Mer, Mes, mlp, mlt +

aepr aest cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHlers cHletp μH

2 + aept -sβ aesr cβ
2 + μH cHlers cβ

2 - sβ
2

LF1,1,1,1,0Mer, Met, mlp, mls - 1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlp, Mes, mlt - 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Mer, mlp, Met, mls +
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Mer, mls, Met, mlp +
1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlt, Mes, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,2,1,1,-1Mes, mlp, Mer, mlt + 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mes, mlr, Mep, mlt -
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mes, mlt, Mep, mlr -

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mes, mlt, Mer, mlp + 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Met, mlp, Mer, mls -
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Met, mls, Mer, mlp -
4
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mG, mqp, mui2, mur +
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mG, mqp, mui2, mur -

4
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqr, mui2, mup +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mG, mqr, mui2, mup -

4
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mG, mqi1, mqp, mur +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mG, mqi1, mqp, mur -

4
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mqr, mup +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mG, mqi1, mqr, mup -

8
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqi1, mqr, mui2 -

8
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mui2, mup +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlp, Mer, Mes, mlt - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlp, Mer, Mes, mlt +
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,1,1,1,0mlp, Mer, Met, mls -
1
2
aepr aest cHqui2i1 cHlers cHletp sβ

2 μH
2 + aept aesr cβ

4 + sβ μH cHlers cβ
2

LF3,1,1,1,-1mlp, Mer, Met, mls +
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mlr, Mep, Mes, mlt -

1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4
cHlept cHlesr sβ

2 μH
2 + aers aetp cβ

4 + sβ μH cHlept cβ
2

LF3,1,1,1,-1mlr, Mep, Mes, mlt + 1
2
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,1,1,1,0mls, Mer, Met, mlp -
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF3,1,1,1,-1mls, Mer, Met, mlp +
1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,1,1,1,0mlt, Mep, Mes, mlr -
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mlt, Mep, Mes, mlr +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlt, Mer, Mes, mlp - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlt, Mer, Mes, mlp -
1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mB, mqi1, mur +

5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mqp, mB, mur, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqp, mdr, mds, mqt - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqp, mdr, mds, mqt +
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,1,1,1,0mqp, mdr, mdt, mqs -
3
2
adpr adst cHqui2i1 cHqdrs cHqdtp sβ

2 μH
2 + adpt adsr cβ

4 + sβ μH cHqdrs cβ
2

LF3,1,1,1,-1mqp, mdr, mdt, mqs +
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqp, mdr, mqt, μH -

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqp, mdr, mqi1, MW -
1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mqp, mdr, MW, μH -

2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mG, mqi1, mur -
3
2
adpr aust cHqui2i1 aupt sβ

2 + μH cHqutp cβ adsr cβ
2 + sβ μH cHqdrs

LF2,2,1,1,-1mqp, mqs, mdr, mut + 3 aupr aust cHqui2i1
1
mΦ

2
1
sβ

2 cβ
2

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF1,1,1,1,0mqp, mqs, mur, mut +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mqp, mqs, mur, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mqp, mqs, mur, mut -
3
2
μH adpr cHqust cHqui2i1 cβ

1
sβ

2 aups sβ
2 + μH cHqusp cβ adtr cβ

2 + sβ μH cHqdrt

LF2,2,1,1,-1mqp, mqt, mdr, mus - 3
2
sβ μH aupr cHqdst cHqui2i1

1
cβ

2

autr sβ
2 + μH cHqurt cβ adps cβ

2 + sβ μH cHqdsp LF2,2,1,1,-1mqp, mqt, mds, mur +

3 μH aupr cHqust cHqui2i1 cβ
1
mΦ

2
1
sβ

4 cβ
2 - sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mqt, mur, mus +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqp, mqt, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqp, mqt, mur, mus -
1
2
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF1,1,1,1,0mqp, mqt, mur, μH +

1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqp, mqt, mur, μH -

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mqi1, mur, MW -

1
2
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mur, mus, μH -

1
8
aupr cHquri1 cHqui2p gL2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqp, mur, MW, μH -

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mqp, mur, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqp, mus, mqt, mur - 3

2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF2,2,1,1,-1mqp, mut, mqs, mur -
1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mB, mqi1, mup +

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mqr, mB, mup, μH -

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mqr, mB, mui2, μH +

3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mqr, mdp, mds, mqt -

3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF3,1,1,1,-1mqr, mdp, mds, mqt +
1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqr, mdp, mqt, μH -

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqr, mdp, mqi1, MW -

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mqr, mdp, MW, μH -

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mG, mqi1, mup -

3
2
cHqdpr cHqust cHqui2i1

1
sβ

μH
2 1

cβ
aurs sβ

2 + μH cHqusr cβ

adtp cβ
2 + sβ μH cHqdpt LF2,2,1,1,-1mqr, mqt, mdp, mus -

3 cHqupr cHqust cHqui2i1
1
mΦ

2
1
sβ

4 cHqupt cHqusr μH
4 cβ

4 + aurs sβ
2 μH

2 cβ
2 autp sβ

2 + 2 μH cHqupt cβ

LF1,1,1,1,0mqr, mqt, mup, mus + 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF2,1,1,1,0mqr, mqt, mup, mus -
3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF3,1,1,1,-1mqr, mqt, mup, mus +
1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

4 μH
2 cβ

2 LF2,1,1,1,-1mqr, mqt, mup, μH -

1
2
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF1,1,1,1,0mqr, mqt, mus, μH -

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1mqr, mqt, mus, μH -

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mqi1, mup, MW -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqr, mup, MW, μH -

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mqr, mup, MW, μH -

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,2,1,1,-1mqr, mus, mqt, mup + 3
2
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,1,1,1,0mqs, mdr, mdt, mqp -
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF3,1,1,1,-1mqs, mdr, mdt, mqp +
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,2,1,1,-1mqs, mur, mqp, mut +
3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,1,1,1,0mqt, mdp, mds, mqr -
3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mqt, mdp, mds, mqr -

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqt, mdp, mqr, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqt, mdr, mds, mqp - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqt, mdr, mds, mqp -
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqt, mdr, mqp, μH +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqt, mqp, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqt, mqp, mur, mus -
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqt, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mqt, mqr, mup, mus -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mqt, mqr, mup, mus +

1
4
μH aurs cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

2 LF2,1,1,1,-1mqt, mqr, mus, μH -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,2,1,1,-1mqt, mup, mqr, mus -

1
2
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF1,1,1,1,0mqt, mup, mus, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqt, mur, mqp, mus +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mB, mqp, mur +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mqr, mup -

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mup, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, mqr, MW +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, MW, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqi1, mdr, mqp, MW +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mG, mqp, mur +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mG, mqr, mup -

1
4
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mqi1, mqp, mur, MW +
1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mqp, mur, MW -

1
4
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mqi1, mqr, mup, MW +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mqr, mup, MW +

1
2
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,-1mqi1, mqr, MW, μH +

1
2
MW μH cHqui2r cβ gL2

1
sβ

2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,0mqi1, mqr, MW, μH -

1
8
cHqupr cHqui2r gL2

1
sβ

2 (3 MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mqi1, mup, MW, μH + 1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mup, MW, μH -

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mB, mqr, mui2 -

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mup, mB, mqr, μH +

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mup, mB, mqi1, μH -

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mG, mqr, mui2 +

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,1,1,1,0mup, mqr, mqt, mus - 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF3,1,1,1,-1mup, mqr, mqt, mus +
1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mup, mqr, MW, μH -

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mup, mqt, mus, μH -

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF2,1,1,1,-1mup, mqi1, MW, μH - 3
4
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + 2 μH cHqupt cβ sβ

2 LF2,2,1,1,-1mup, mus, mqr, mqt -
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mB, mqp, mui2 -
5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mur, mB, mqp, μH -
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mG, mqp, mui2 +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mur, mqp, mqs, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mur, mqp, mqs, mut +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mur, mqp, mqt, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mur, mqp, mqt, mus +
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mur, mqp, mus, μH +

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mur, mqp, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mur, mus, mqp, mqt - 3

4
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF2,2,1,1,-1mur, mut, mqp, mqs +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mus, mqp, mqt, mur - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mus, mqp, mqt, mur -
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mus, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mus, mqr, mqt, mup -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mus, mqr, mqt, mup +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mus, mqt, mup, μH +

3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mut, mqp, mqs, mur -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mut, mqp, mqs, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mB, mqp, mur +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, mup +

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, μH +

2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mG, mqp, mur +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mG, mqr, mup -

1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2MW, mB, mqi1, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1MW, mB, mqi1, μH +
3
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdp, mqr, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, mqr +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, μH +

3
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdr, mqp, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1MW, mdr, mqi1, mqp +
3
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqp, mur, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqr, mup, μH +

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1MW, mqi1, mqp, mur +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mqr, mup +

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mup, μH +

1
16

aupr cHquri1 cHqui2p gY2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqp, mur +

1
2
mB aupr cHquri1 cHqui2p gY2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mB, mqp, mur +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqr, mup +

1
2
mB cHqupr cHqupi1 cHqui2r gY2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mB, mqr, mup +

1
4
cHqupr cHqupi1 gY2

1
sβ

2 (mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF2,1,1,1,-1μH, mB, mqr, mui2 - 1
16

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mB, mqi1, mup +

1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mqi1, MW +

1
24

cHqui2i1 gY2 gL2
1
sβ

3 mB MW sβ cβ
2 + sβ

2 + 2 μH cβ (mB + MW) 2 cβ
2 + 5 sβ

2 + 8 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mqi1, MW + 1
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mqi1, MW +
1
3
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mui2, MW +

1
3
cHqui2i1 gY2 gL2

1
sβ

mB MW sβ cβ
2 + sβ

2 + μH cβ (mB + MW) cβ
2 + 3 sβ

2 + 2 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mui2, MW + 2
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mui2, MW +

1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mds, mqt +

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mqr, mqt +

1
8
μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2
9 MW sβ cβ + μH 8 cβ

2 + 9 sβ
2 LF2,1,1,1,-1μH, mdp, mqr, MW +

MW sβ cHqdpr cHqdpi1 cHqui2r gL2 μH3
1
cβ

LF2,1,1,1,0μH, mdp, mqr, MW + 3
8
cHqdpr cHqui2r

gL2
1
cβ

2 (MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1μH, mdp, mqi1, MW +

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1μH, mdr, mds, mqp +

1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1μH, mdr, mqp, mqt +

1
8
adpr cHqdri1 cHqui2p gL2

1
sβ

9 MW sβ cβ + μH 8 cβ
2 + 9 sβ

2 LF2,1,1,1,-1μH, mdr, mqp, MW +

MW adpr cHqdri1 cHqui2p cβ gL2 μH2 LF2,1,1,1,0μH, mdr, mqp, MW +
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1μH, mqp, mqt, mur +

1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1μH, mqp, mur, mus +

1
16

aupr cHquri1 cHqui2p gL2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqp, mur, MW +

1
2
MW aupr cHquri1 cHqui2p gL2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mqp, mur, MW +

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1μH, mqr, mqt, mus +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqr, mup, MW +

1
2
MW cHqupr cHqupi1 cHqui2r gL2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mqr, mup, MW +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1μH, mqt, mup, mus +

3
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mqi1, mup, MW +

2
3
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,1,-1mB, mqp, mui2, mur, μH +

2
3
mB μH aupr cHquri1 cβ gY2

1
sβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqp, mui2, mur, μH +

2
3
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,1,-1mB, mqr, mui2, mup, μH +

2
3
mB cHqupr cHqupi1 gY2

1
sβ

3 μH
2 cβ

2 auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqr, mui2, mup, μH -
1
6
aupr cHqui2p gY2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mB, mqi1, mqp, mur, μH -

1
6
mB μH aupr cHqui2p cβ gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mB, mqi1, mqp, mur, μH -

2
9
mB aupr gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqi1, mqp, mui2, mur -

1
6
μH cHqupr cHqui2r cβ gY2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mB, mqi1, mqr, mup, μH -

1
6
mB cHqupr cHqui2r gY2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mup, μH -
2
9
mB μH cHqupr cβ gY2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mui2, mup + 1
3
gY2 gL2

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ

 (mB + MW) cβ
2 + sβ

2 + 2 sβ μH cβ LF1,1,1,1,1,-1mB, mqi1, mui2, MW, μH +
2
3
mB MW μH cβ gY2 gL2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF1,1,1,1,1,0mB, mqi1, mui2, MW, μH +

sβ cHqdpr cHqdst cHqdpi1 cHqui2t μH
3 1

cβ
4

adrs cβ
2 + sβ μH cHqdsr LF1,1,1,1,1,0mdp, mds, mqr, mqt, μH +

sβ μH cHqdpr cHqui2r gL2
1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,1,-1mdp, mqi1, mqr, MW, μH +

MW cHqdpr cHqui2r gL2 μH2
1
cβ

adi1p cβ
2 + sβ μH cHqdpi1 LF1,1,1,1,1,0mdp, mqi1, mqr, MW, μH +

adpr cHqdst μH
2 1

cβ
2
adtr cHqdsi1 cHqui2p cβ

2 + sβ μH cHqdrt cHqdsi1 cHqui2p +

cHqdri1 cHqui2t adps cβ
2 + sβ μH cHqdsp LF1,1,1,1,1,0mdr, mds, mqp, mqt, μH +

μH adpr adst cHqdri1 cHqui2s
1
sβ

adpt cβ
2 + sβ μH cHqdtp LF1,1,1,1,1,0mdr, mdt, mqp, mqs, μH +

adpr cHqui2p gL2 adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,-1mdr, mqi1, mqp, MW, μH +

MW μH adpr cHqui2p cβ gL2
1
sβ

adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,0mdr, mqi1, mqp, MW, μH -

8
3
mG aupr gs2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ aupi2 sβ

2 + μH cHqui2p cβ

LF1,1,1,1,1,0mG, mqi1, mqp, mui2, mur - 8
3
mG μH cHqupr cβ gs2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,1,0mG, mqi1, mqr, mui2, mup +

1
2
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mqi1, mqp, mur, MW, μH +
1
2
MW μH aupr cHqui2p cβ gL2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mqi1, mqp, mur, MW, μH +

1
2
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mqi1, mqr, mup, MW, μH +

1
2
MW cHqupr cHqui2r gL2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mqi1, mqr, mup, MW, μH

…
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uH
i1_i2_  1

8
s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY2 + gL2 +

ℏ 
1
192

1
mΦ

4
1
sβ

3
1
cβ

2
-6 cHqupr 6 s4 β cHqupr cHqui2i1 cH2 cβ

5 gY2 + gL2 +

sβ mΦ
2 cβ

3 -8 cHqust cHqupt cβ cHqusi1 cHqui2r - 12 cHqusr cHqui2i1 -

gY2 + gL2 12 cHqupr cHqui2i1 cβ c2 β
2 - 5 s4 β sβ cHqupi1 cHqui2r +

sβ s4 β sβ cHqui2i1 mΦ
2 cβ

2 6 cβ
3 gY2 + gL2 gY2 + 3 gL2 - 3 s4 β sβ gY2 + gL2

2
+

2 cβ -38 gY4 - 14 gL4 + 3 sβ
2 gY2 + gL2 gY2 + 3 gL2 +

2 cHqdpr 3 sβ cHqdpi1 -s4 β cHqui2r cH2 cβ
3 gY2 + gL2 + sβ mΦ

2 2 cHqui2r c2 β
2 cβ

2

gY2 + gL2 + s4 β sβ cHqui2r cβ gY2 + gL2 + 8 cHqdst cHqdsr cHqui2t sβ
2 +

8 cHqust mΦ
2 -3 cHqdpi1 cHqusr cHqui2t sβ

2 cβ
2 + cHqdpt cHqusi1 cHqui2r

3 cβ
4 - 3 sβ

2 cβ
2 - sβ

4 +
1
16

cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2 3 cHqdpr cHqdpr s2 β s4 β cH2 cβ

2 + mΦ
2

s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2 -∑p gY

2 cβ
2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mdp] + 1
24

cHqui2i1
1
mΦ

2
1
sβ

1
cβ

6 s2 β cHqdpr cHqdpr gY2 c2 β + 2 cβ
2 +

∑p gY
4 cβ

2 (-2 s2 β c2 β + s4 β)

LF2,0[mdp] - 1
36
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2

1
sβ

LF3,-1[mdp] + 1
16

cHqui2i1
1
mΦ

6

1
sβ

2

1
cβ

2

gY2 + gL2

cHlepr cHlepr s2 β s4 β cH2 cβ
2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2 -

∑p gY
2 cβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β +

s2 β s4 β mΦ
2 sβ

2 LF1,0[Mep] +
1
8
cHqui2i1

1
mΦ

2
1
sβ

1
cβ

2 s2 β cHlepr cHlepr gY2 c2 β + 2 cβ
2 +∑p gY

4 cβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[Mep] -
1
12
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[Mep] +

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mlp] -
1
16
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + gL4 (2 s2 β c2 β - s4 β) LF2,0[mlp] -

1
24
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + gL4 LF3,-1[mlp] +

1
72
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0[mlp] +

1
48
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1[mlp] -

2
45
∑p cHqu

i2i1 gL4 LF5,-2[mlp] +

1
16

cHlepr cHlepr cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2

s2 β s4 β cH2 cβ
2 + mΦ

2 s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2

LF1,0[mlr] -
1
8
s2 β cHlepr cHlepr cHqui2i1

1
mΦ

2
1
sβ

1
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2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aerp cβ
2 + sβ μH cHlepr LF5,1,-2[mlr, Mep] -

1
2
s2 β cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

LF1,1,0mlr, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 LF2,1,0mlr, mlt -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 LF3,1,-1mlr, mlt +

1
8
adpr cHqui2i1

1
mΦ

4
1
sβ

2
1
cβ

sβ adpr cβ
2 cβ

2 2 s2 β mΦ
2 gY2 + 3 gL2 + 3 s4 β gY2 + gL2 -cH2 + mΦ

2 +

2 sβ c2 β cβ mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) - 3 s4 β mΦ

2 sβ
2 gY2 + gL2 +

μH cHqdrp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) +

sβ cβ
2 3 gL2 (2 s2 β + s4 β) + gY2 (2 s2 β + 3 s4 β) - 3 s4 β sβ

3 gY2 + gL2

LF2,1,0mqp, mdr + 3
8
adpr cHqui2i1

1
mΦ

4
1
sβ

2
1
cβ

gY2 + gL2

sβ adpr cβ
2 s4 β cH2 cβ

2 + mΦ
2 -s4 β cβ

2 - 2 sβ cβ c2 β
2 + s4 β sβ

2 +

μH cHqdrp -s4 β cH2 cβ
4 + sβ mΦ

2 2 c2 β
2 cβ

3 + s4 β sβ -cβ
2 + sβ

2 LF3,1,-1mqp, mdr +
1
8
adpr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adpr cβ
2 + sβ μH cHqdrp LF3,1,0mqp, mdr +

1
4
adpr c2 β cHqui2i1 gY2 adpr cβ

2 + sβ μH cHqdrp LF3,2,-1mqp, mdr +
3
8
adpr cHqui2i1

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adpr cβ
2 + sβ μH cHqdrp LF4,1,-1mqp, mdr +

1
4
adpr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

adpr cβ
2 + sβ μH cHqdrp LF5,1,-2mqp, mdr + 3

8
aupr cHqui2i1

1
mΦ

6
1
sβ

3
gY2 + gL2

aupr cβ sβ
2 -s4 β cH2 cβ

2 + sβ mΦ
2 2 cβ c2 β

2 + c4 β - s2 β
2 - s4 β sβ + μH cHqurp -s4 β cH2 cβ

4 +

mΦ
2 -s4 β cβ

4 + 2 sβ cβ
3 c2 β

2 + c4 β - s4 β sβ
2 cβ

2 + 2 cβ s2 β
2 sβ

3 + s4 β sβ
4

LF1,1,0mqp, mur - 1
4
aupr cHqui2i1 cβ

1
mΦ

2
1
sβ

2
gY2 - 3 gL2 (c2 β cβ - s2 β sβ)

aupr sβ
2 + μH cHqurp cβ LF2,1,0mqp, mur -

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF2,2,0mqp, mur +
3
2
aupr c2 β cHqui2i1 gL2 aupr sβ

2 + μH cHqurp cβ LF3,1,0mqp, mur -
1
4
aupr cHqui2i1 gL2 (-1 + 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mqp, mur -
3
2
aupr c2 β cHqui2i1 gL2 aupr sβ

2 + μH cHqurp cβ LF4,1,-1mqp, mur +
1
8
μH cHqdpr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

sβ adrp cβ cβ 2 s2 β mΦ
2 gY2 + 3 gL2 - 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 +

2 sβ c2 β mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) +

μH cHqdpr 3 s4 β cH2 cβ
2 gY2 + gL2 + 2 sβ mΦ

2 c2 β cβ -gY2 (1 + 3 c2 β) - 3 gL2 (1 + c2 β) +

sβ 3 gL2 (s2 β + s4 β) + gY2 (s2 β + 3 s4 β) LF2,1,0mqr, mdp +
3
8
μH cHqdpr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

gY2 + gL2 sβ adrp cβ s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 -

μH cHqdpr s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ LF3,1,-1mqr, mdp + 1

8
μH cHqdpr

cHqui2i1
1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ

2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adrp cβ
2 + sβ μH cHqdpr LF3,1,0mqr, mdp +

1
4
sβ μH c2 β cHqdpr cHqui2i1 gY2

1
cβ

2 adrp cβ
2 + sβ μH cHqdpr LF3,2,-1mqr, mdp -

3
8
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF4,1,-1mqr, mdp +

1
4
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF5,1,-2mqr, mdp + 3

2
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqupr cHqust cHqupt cHqusr cβ
2 - cHqdpr cHqdst cHqdpt cHqdsr sβ

2 LF1,1,0mqr, mqt +
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF2,1,0mqr, mqt -
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF3,1,-1mqr, mqt + 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

6
1
sβ

3
gY2 + gL2

sβ aurp -2 mΦ
2 s2 β

2 cβ
2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 s4 β cβ
2 - 2 sβ cβ c2 β

2 + c4 β - s2 β
2 + 2 s4 β sβ

2

LF1,1,0mqr, mup + 1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
gY2 - 3 gL2

(s2 β cβ + sβ c2 β) aurp sβ
2 + μH cHqupr cβ LF2,1,0mqr, mup -

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ LF2,2,0mqr, mup +

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF3,1,0mqr, mup -

1
4
μH cHqupr cHqui2i1 cβ gL2

1
sβ

2 (-1 + 3 c2 β) aurp sβ
2 + μH cHqupr cβ LF3,2,-1mqr, mup -

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF4,1,-1mqr, mup +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,1,0mqr, μH -

1
24

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1mqr, μH -

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF2,1,0mqt, mqr +

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF3,1,-1mqt, mqr +

1
432

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,0mqi1, mB +
1
9
c2 β cHqui2i1 gs2 gY2 - 3 gL2 LF2,1,0mqi1, mG +

1
16

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,0mqi1, MW -
1
32

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,2,-1mqi1, MW -

1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
aurp sβ

2 cβ 8 s2 β gY2 mΦ
2 + 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 -

2 sβ c2 β mΦ
2 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

μH cHqupr cβ
2 8 s2 β gY2 mΦ

2 + 3 s4 β gY2 + gL2 cH2 - mΦ
2 - 2 sβ c2 β cβ mΦ

2

gY2 (-4 + 3 c2 β) + 3 c2 β gL2 + 3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF2,1,0mup, mqr +
3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
gY2 + gL2 aurp sβ

2 s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 -s4 β cβ
2 - 2 sβ cβ c2 β

2 + s4 β sβ
2

LF3,1,-1mup, mqr + 1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF3,1,0mup, mqr +

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ

LF3,2,-1mup, mqr - 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF4,1,-1mup, mqr +

1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aurp sβ
2 + μH cHqupr cβ LF5,1,-2mup, mqr +

3
2
s2 β cHqupr cHqust cHqupt cHqusr cHqui2i1 cβ

1
mΦ

2
1
sβ

3 LF1,1,0[mup, mus] -

1
6
c2 β cHqupr cHqupi1 cHqui2r gY2

1
sβ

2 LF2,1,0[mup, μH] +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1[mup, μH] +

1
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
aupr cβ sβ

2 3 s4 β cH2 cβ
2 gY2 + gL2 +

2 sβ mΦ
2 c2 β cβ gY2 (4 - 3 c2 β) - 3 c2 β gL2 + sβ -4 s2 β gY2 + 3 s4 β gY2 + gL2 +

μH cHqurp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

sβ cβ
2 -8 s2 β gY2 + 3 s4 β gY2 + gL2 - 3 s4 β sβ

3 gY2 + gL2 LF2,1,0mur, mqp -
3
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
gY2 + gL2 aupr cβ sβ

2 s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ +

μH cHqurp s4 β cH2 cβ
4 + sβ mΦ

2 -2 c2 β
2 cβ

3 + s4 β sβ cβ
2 - sβ

2 LF3,1,-1mur, mqp +
1
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF3,1,0mur, mqp +

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mur, mqp -

3
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF4,1,-1mur, mqp +

1
4
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aupr sβ
2 + μH cHqurp cβ LF5,1,-2mur, mqp -

4
27

c2 β cHqui2i1 gY4 LF2,1,0mui2, mB - 4
9
c2 β cHqui2i1 gY2 gs2 LF2,1,0mui2, mG +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF2,1,0MW, mqr -

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,-1MW, mqr +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF4,1,-2MW, mqr -

3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[MW, μH] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[MW, μH] +
2
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF2,1,0[MW, μH] + 2 cHqui2i1 gL4

1
mΦ

2 cβ
2 cβ

2 - sβ
2

LF2,2,-2[MW, μH] + 1
12

cHqui2i1 gL4
1
mΦ

2
1
sβ

mΦ
2 sβ

3 8 + 9 sβ
2 - 36 MW μH cβ

5 + 36 MW μH cβ sβ
4 - 3 sβ cβ

4 8 MW2 - 3 mΦ
2 + 12 μH

2 +

4 sβ cβ
2 mΦ

2 2 - 6 sβ
2 + 3 sβ

2 2 MW2 + 3 μH
2 LF2,2,-1[MW, μH] +

1
3
MW cHqui2i1 cβ gL4

1
mΦ

2
4 sβ μH mΦ

2 - 9 MW μH2 cβ
3 + 3 MW cβ sβ

2 mΦ
2 + 3 μH

2 LF2,2,0[MW, μH] -

1
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF3,1,-1[MW, μH] -

1
3
cHqui2i1 gL4 6 cβ

4 + sβ
2 + 6 sβ

4 + cβ
2 1 - 12 sβ

2 LF3,2,-2[MW, μH] +

1
6
MW cHqui2i1 gL4 9 MW cβ

2 - sβ
22 - 4 sβ μH cβ LF3,2,-1[MW, μH] +

cHqui2i1 gL4 LF3,3,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF3,3,-2[MW, μH] cβ
2 - sβ

22 +

cHqui2i1 gL4 LF4,2,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF4,2,-2[MW, μH] cβ
2 - sβ

22 -
3
16

s4 β cHqui2i1 cβ gY2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, mB] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, mB] + 1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF3,1,-2[μH, mB] +

1
8
cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2 2 sβ mΦ

2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 cβ
2 + sβ

2 +

mB μH s4 β cH2 cβ
2 cβ

2 - sβ
2 + sβ mΦ

2 -s4 β sβ -3 cβ
2 + sβ

2 + 2 cβ c2 β
2 -cβ

2 + sβ
2

LF3,1,-1[μH, mB] - 1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

LF3,1,0[μH, mB] - 3
8
cHqui2i1 gY4 LF3,2,-2[μH, mB] cβ

2 + sβ
22 +

1
8
cHqui2i1 gY4 -3 mB2 cβ

2 + sβ
22 - 20 mB sβ μH cβ cβ

2 + sβ
2 - 8 sβ

2 μH
2 cβ

2 LF3,2,-1[μH, mB] -

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

6 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 5 gL2 - 12 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, mB] +
1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 gL2 - 3 c2 β
2 gY2 + gL2

LF4,1,-1[μH, mB] + 1
4
cHqui2i1 gY4 LF4,2,-3[μH, mB] cβ

2 + sβ
22 +

1
4
cHqui2i1 gY4 mB2 cβ

2 + sβ
22 + 8 mB sβ μH cβ cβ

2 + sβ
2 + 4 sβ

2 μH
2 cβ

2 LF4,2,-2[μH, mB] +

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, mB] + 1
6
mB μH cHqui2i1 cβ gY2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, mB] +
1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF2,1,0[μH, mdp] -

cHqdpr cHqdpt cHqust cHqusi1 cHqui2r
1
cβ

2 LF3,1,-1[μH, mdp] +

1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF4,1,-2[μH, mdp] +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF2,1,0μH, mqt -

2 cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF3,1,-1μH, mqt +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF4,1,-2μH, mqt +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF2,1,0[μH, mus] -

cHqupr cHqust cHqupi1 cHqusr cHqui2t
1
sβ

2 LF3,1,-1[μH, mus] +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF4,1,-2[μH, mus] -

9
16

s4 β cHqui2i1 cβ gL2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, MW] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, MW] + 3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

2
1
sβ

gY2 + gL2

cβ
2 + sβ

2 LF3,1,-2[μH, MW] + 1
24

cHqui2i1 gL2
1
mΦ

4
1
sβ

2

2 sβ mΦ
2 -9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2 cβ

2 + sβ
2 +

9 MW μH gY2 + gL2 s4 β cH2 cβ
2 cβ

2 - sβ
2 +

sβ mΦ
2 -s4 β sβ -3 cβ

2 + sβ
2 + 2 cβ c2 β

2 -cβ
2 + sβ

2 LF3,1,-1[μH, MW] +
1
12

MW μH cHqui2i1 cβ gL2
1
mΦ

2
-9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2

LF3,1,0[μH, MW] -
1
24

cHqui2i1 gL4 69 cβ
4 + 16 sβ

2 + 69 sβ
4 + cβ

2 16 - 6 sβ
2 LF3,2,-2[μH, MW] + 1

24
cHqui2i1

gL4 -3 MW2 3 cβ
4 + 38 sβ

2 cβ
2 + 3 sβ

4 - 4 MW sβ μH cβ 8 + 51 cβ
2 + 51 sβ

2 - 72 sβ
2 μH

2 cβ
2

LF3,2,-1[μH, MW] - 3 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, MW] +

3
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

2 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 3 gL2 - 4 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, MW] + 1
4
MW μH cHqui2i1 cβ gL2

1
mΦ

2

9 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -7 gL2 + 9 c2 β

2 gY2 + gL2 LF4,1,-1[μH, MW] +
1
4
cHqui2i1 gL4 7 cβ

4 + 2 sβ
2 cβ

2 + 7 sβ
4 LF4,2,-3[μH, MW] +

1
4
cHqui2i1 gL4 MW2 cβ

4 + 14 sβ
2 cβ

2 + sβ
4 + 32 MW sβ μH cβ cβ

2 + sβ
2 + 16 sβ

2 μH
2 cβ

2

LF4,2,-2[μH, MW] + 4 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, MW] +

1
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, MW] + 1
2
MW μH cHqui2i1 cβ gL2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, MW] +
1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF2,1,1,0mB, mqp, mur -

1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF3,1,1,-1mB, mqp, mur +

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, mup -

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, mup +

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mB, mqr, mui2 +

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mqr, mui2 -

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mB, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqr, μH +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqr, μH +

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, μH -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2mB, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, μH -

1
36

cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqi1, mqr +
1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqi1, mqr +
1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mB, mqi1, mup -

1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mqi1, mup -

1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mB, mqi1, mup +

1
36

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, mui2 +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mqi1, mui2 +

1
48

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, μH -

1
48

cHqui2i1 gY4 cβ
2 + sβ

2 LF2,1,1,-1mB, mqi1, μH -
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF2,1,1,0mB, mqi1, μH +
1
72

cHqui2i1 gY4 cβ
2 + sβ

2 LF3,1,1,-2mB, mqi1, μH +
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF3,1,1,-1mB, mqi1, μH +
1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mup, mqi1 +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0[mB, mup, μH] -

4
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[mB, mup, μH] -

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0[mB, mup, μH] +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[mB, mup, μH] +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1[mB, mup, μH] -

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mui2, mqr +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mui2, mqi1 -

4
9
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mui2, mup +

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mui2, mup -

1
12

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mui2, μH -

1
3
cHqui2i1 gY4 cβ

2 + sβ
2 LF2,1,1,-1mB, mui2, μH -

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF2,1,1,0mB, mui2, μH +

2
9
cHqui2i1 gY4 cβ

2 + sβ
2 LF3,1,1,-2mB, mui2, μH +

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF3,1,1,-1mB, mui2, μH +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + μH cβ) LF2,2,1,-1mB, μH, mqr +

1
288

gY2 -12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 6 c2 β
2 gY2 + gL2 - 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 - 22 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mqi1 + 1
288

gY2 -22 cHqui2i1 gY2 mB2 cβ
2 + sβ

2 -

mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cHqui2i1 cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 6 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -3 c2 β
2 gY2 + gL2 + 4 gY2 6 cβ

2 + 17 sβ
2 - 48 cHqui2i1 gY2 μH2 cβ

2

LF2,2,1,-1mB, μH, mqi1 - 1
6
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mqi1 +
5
8
cHqupr cHqupi1 cHqui2r gY2 LF2,2,1,-2[mB, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (6 mB sβ + μH cβ) LF2,2,1,-1[mB, μH, mup] +

1
72

gY2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 32 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mui2 + 1
72

gY2 12 mB μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 32 gY2 mB2 cβ
2 + sβ

2 + mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -3 c2 β

2 gY2 + gL2 + 8 gY2 3 cβ
2 + 11 sβ

2 + 48 gY2 μH2 cβ
2

LF2,2,1,-1mB, μH, mui2 + 2
3
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mui2 -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mdp, mds, mqr +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mds, mqt -

1
2
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF1,1,1,0[mdp, mds, μH] -

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mdp, mds, μH] -

3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mdp, mqr, mds +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mqr, mqt +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdp, mqr, μH -

1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2
gY2 + gL2

s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mdp, mqr, μH +
3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mdp, mqt, mds -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t - cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mdp, μH, mqr - 3
2
adpr cHqdst cHqdrt cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adps cβ
2 (s2 β + 2 sβ cβ) + μH cHqdsp -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mds, mqp -
3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mdr, mqp, mds -
3
2
adpr cHqdst cHqdsp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adtr cβ
2 (s2 β + 2 sβ cβ) + μH cHqdrt -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mqp, mqt -
1
8
s4 β μH adpr cHqdri1 cHqui2p

1
mΦ

2
1
sβ

2
1
cβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,1,0mdr, mqp, μH +

1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdr, mqp, μH +

1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2
gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ

2 c2 β
2

LF3,1,1,-1mdr, mqp, μH - 1
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μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t - cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mdr, μH, mqp + 1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mds, mdp, μH] +

3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mds, mqp, mdr +
3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mds, mqr, mdp -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mds, mqr, mqt -

3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mds, mqt, mdp -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0[Mep, Mes, mlr] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, Mes, mlt -

1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mep, mlr, Mes] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, mlr, mlt +

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mep, mlt, Mes -

1
2
aepr cHlest cHlert cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aeps cβ
2 (s2 β + 2 sβ cβ) + μH cHlesp -2 cβ

3 + s2 β sβ LF1,1,1,0[Mer, Mes, mlp] -
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mer, mlp, Mes] -
1
2
aepr cHlest cHlesp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aetr cβ
2 (s2 β + 2 sβ cβ) + μH cHlert -2 cβ

3 + s2 β sβ LF1,1,1,0Mer, mlp, mlt +
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mes, mlp, Mer] +
1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mes, mlr, Mep] -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0Mes, mlr, mlt -

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mes, mlt, Mep +

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF2,1,1,0mG, mqp, mur -

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF3,1,1,-1mG, mqp, mur +

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF2,1,1,0mG, mqr, mup -

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF3,1,1,-1mG, mqr, mup +

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mG, mqr, mui2 +

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mqr, mui2 -

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mG, mqr, mui2 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mqi1, mqr +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mqi1, mqr +

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mG, mqi1, mup -

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mqi1, mup -

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mG, mqi1, mup +

1
3
mG s4 β μH cHqui2i1 gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mG, mqi1, mui2 +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mqi1, mui2 +

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mup, mqi1 -

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mui2, mqr +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mui2, mqi1 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mui2, mup +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mui2, mup +

1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,1,1,0[mlp, Mer, Mes] -
1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF3,1,1,-1[mlp, Mer, Mes] +
1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,1,1,0[mlr, Mep, Mes] -

1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF3,1,1,-1[mlr, Mep, Mes] +

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF2,1,1,0mlr, Mes, mlt -

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF3,1,1,-1mlr, Mes, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,1,1,0mlt, Mep, Mes -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mlt, Mep, Mes +

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF2,1,1,0mlt, Mer, mlp -

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF3,1,1,-1mlt, Mer, mlp +

3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,1,1,0mqp, mdr, mds -
3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF3,1,1,-1mqp, mdr, mds +
1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqp, mdr, μH + 1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqp, mdr, μH -
3
2
adpr cHqust cHqusp cHqui2i1 adtr cβ

2 + sβ μH cHqdrt LF2,2,1,-1mqp, mqt, mdr +
3
2
aupr cHqust cHqusp cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

autr sβ
2 + μH cHqurt cβ LF1,1,1,0mqp, mqt, mur -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqp, mqt, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqp, mqt, mur +
3
4
aupr cHqdst cHqdsp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,2,1,-1mqp, mur, mqt +
3
2
aupr cHqust cHqurt cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

aups sβ
2 + μH cHqusp cβ LF1,1,1,0mqp, mur, mus -

1
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μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t + cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mqp, μH, mdr - 1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqr, mB, mqi1 +
3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,1,1,0mqr, mdp, mds -

3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF3,1,1,-1mqr, mdp, mds +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqr, mdp, μH - 1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqr, mdp, μH +

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF2,1,1,0mqr, mds, mqt -

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF3,1,1,-1mqr, mds, mqt -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqr, mG, mqi1 -

3
2
sβ μH cHqdpr cHqust cHqusr cHqui2i1

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,2,1,-1mqr, mqt, mdp +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqr, mqt, mup +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mqr, mqt, mup -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mqr, mqt, mup +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mqt, mus -

3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - cHqupr cHqupt

aurs sβ
2 + μH cHqusr cβ LF2,1,1,0mqr, mqt, mus + 3

2
μH cHqust cHqui2i1 cβ

1
sβ

2

cHqdpr cHqdpt - cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ LF3,1,1,-1mqr, mqt, mus -

1
2
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t LF1,1,1,0mqr, mqt, μH +

1
4
cHqust

1
sβ

2
cHqusi1 cHqui2r cHqdpr cHqdpt + cHqupr cHqupt - cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1mqr, mqt, μH -
1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqr, mqi1, MW +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mup, mus +

3
4
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - 2 cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ

LF2,2,1,-1mqr, mus, mqt + 3
2
cHqupr cHqupi1 cHqui2r gL2 LF1,1,1,0mqr, MW, μH -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t + cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mqr, μH, mdp + 3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2

μH
2 1

cβ
2 LF2,1,1,0mqt, mdp, mds -

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mqt, mdp, mds +

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,0mqt, mdr, mqp -

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF3,1,1,-1mqt, mdr, mqp -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqt, mqp, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqt, mqp, mur -
3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 -aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ

LF2,1,1,0mqt, mqr, mus + 3
2
μH cHqust cHqui2i1 cβ

1
sβ

2

-aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ LF3,1,1,-1mqt, mqr, mus -
1
4
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1mqt, mqr, μH +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqt, mup, mus +

3
4
aupr cHqui2i1 cHqdst cHqdsp - 2 cHqust cHqusp

autr sβ
2 + μH cHqurt cβ LF2,2,1,-1mqt, mur, mqp +

3
4
μH cHqdpr cHqdpt cHqust cHqui2i1 cβ

1
sβ

2 aurs sβ
2 + μH cHqusr cβ LF2,2,1,-1mqt, mus, mqr +

1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqi1, mB, mqr +
1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mB, mui2 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mqi1, mB, mui2 + 1
72

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,1,-1mqi1, mB, μH +
1
72

mB μH c2 β cHqui2i1 cβ
1
sβ

gY4 - 3 gY2 gL2 LF2,1,1,0mqi1, mB, μH +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqi1, mG, mqr +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mG, mui2 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF3,1,1,-1mqi1, mG, mui2 -

1
4
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,0mqi1, mqr, MW +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqi1, mqr, MW -

3
16

MW s4 β μH cHqui2i1 gL2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mqi1, MW, μH -

1
8
c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,1,-1mqi1, MW, μH -

1
8
MW μH c2 β cHqui2i1 cβ gL2

1
sβ

gY2 + gL2 LF2,1,1,0mqi1, MW, μH -

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mup, mB, mui2 -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mup, mG, mui2 +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mup, mqr, mqt -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mup, mqr, mqt +

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mup, mqr, mus -

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mup, mqr, mus -
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,2,1,-1mup, mus, mqr -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,2,1,-1mup, mus, mqt -

1
2
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF1,1,1,0[mup, mus, μH] -

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mup, mus, μH] +

3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,1,1,0mur, mqp, mqt -
3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mur, mqp, mqt +

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF2,1,1,0mur, mqp, mus -

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF3,1,1,-1mur, mqp, mus -

3
2
aupr cHqust cHqurt cHqui2i1 aups sβ

2 + μH cHqusp cβ LF2,2,1,-1mur, mus, mqp +
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mus, mqr, mqt -

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mus, mqr, mqt +

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF2,1,1,0mus, mqt, mup -

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mus, mqt, mup +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mus, mup, μH] +

1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mB, mqi1 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mB, mqi1 + 2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mui2, mB, mup +

2
9
c2 β cHqui2i1 gY4 LF2,1,1,-1mui2, mB, μH +

2
9
mB μH c2 β cHqui2i1 cβ gY4

1
sβ

LF2,1,1,0mui2, mB, μH +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mG, mqi1 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mG, mqi1 + 2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mui2, mG, mup -

3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1MW, mqr, μH -
3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0MW, mqr, μH +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2MW, mqr, μH +

3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1MW, mqr, μH +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1MW, mqi1, mqr -

3
16

cHqui2i1 gL4 cβ
2 + 5 sβ

2 LF2,1,1,-1MW, mqi1, μH -
1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF2,1,1,0MW, mqi1, μH +

1
8
cHqui2i1 gL4 cβ

2 + 5 sβ
2 LF3,1,1,-2MW, mqi1, μH +

1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF3,1,1,-1MW, mqi1, μH -

2 cHqui2i1 gY2 gL2 LF2,2,1,-2[MW, μH, mB] cβ
2 + sβ

22 +
1
2
cHqui2i1 gY2 gL2 -3 mB MW cβ

2 + sβ
22 - 2 sβ μH cβ (7 mB + 5 MW) cβ

2 + sβ
2 - 12 sβ

2 μH
2 cβ

2

LF2,2,1,-1[MW, μH, mB] - 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF2,2,1,0[MW, μH, mB] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[MW, μH, mB] cβ
2 + sβ

22 + cHqui2i1 gY2 gL2

mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2 LF3,2,1,-2[MW, μH, mB] +

4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[MW, μH, mB] +

1
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mdp] +

1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,2,1,-1[MW, μH, mdp] +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2MW, μH, mqr +

3
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (5 MW sβ + μH cβ) LF2,2,1,-1MW, μH, mqr +

1
32

gL2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 10 gL2 cβ
2 + 5 sβ

2

LF2,2,1,-2MW, μH, mqi1 + 1
32

gL2 12 MW μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 10 gL2 MW2 5 cβ
2 + sβ

2 + 3 MW μH cβ
1
mΦ

2
1
sβ

2
s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -c2 β

2 gY2 + gL2 + 4 gL2 2 cβ
2 + 7 sβ

2 + 48 gL2 μH2 cβ
2

LF2,2,1,-1MW, μH, mqi1 + 3
2
cHqui2i1 gL4 MW2 μH2 cβ

2 LF2,2,1,0MW, μH, mqi1 +
1
8
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,2,1,-1[MW, μH, mup] -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqr -

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF2,1,1,0μH, mB, mqr +

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqr +

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF3,1,1,-1μH, mB, mqr +

1
8
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqi1 +

1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF2,1,1,0μH, mB, mqi1 -

1
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqi1 -
1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF3,1,1,-1μH, mB, mqi1 -

29
24

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[μH, mB, mup] -
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF2,1,1,0[μH, mB, mup] +

7
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[μH, mB, mup] +
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF3,1,1,-1[μH, mB, mup] -

1
2
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mui2 -

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0μH, mB, mui2 +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mui2 +

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1μH, mB, mui2 + 1
4
cHqui2i1 gY2 gL2

1
mΦ

2
1
sβ

sβ mΦ
2 3 cβ

4 + 8 sβ
2 cβ

2 + 3 sβ
4 - 4 μH cβ (mB + MW) cβ

4 - sβ
4 + 8 sβ μH

2 cβ
2 -cβ

2 + sβ
2

LF2,1,1,-1[μH, mB, MW] + mB cHqui2i1 cβ gY2 gL2
1
mΦ

2

MW cβ mΦ
2 sβ

2 + 2 sβ μH mΦ
2 cβ

2 + sβ
2 + 2 MW cβ μH

2 -cβ
2 + sβ

2 LF2,1,1,0[μH, mB, MW] -
1
4
cHqui2i1 gY2 gL2 7 cβ

4 + 10 sβ
2 cβ

2 + 7 sβ
4 LF3,1,1,-2[μH, mB, MW] + 1

4
cHqui2i1 gY2 gL2

-mB MW 3 cβ
2 + sβ

2 cβ
2 + 3 sβ

2 - 4 sβ μH cβ (5 mB + 3 MW) cβ
2 + sβ

2 - 16 sβ
2 μH

2 cβ
2

LF3,1,1,-1[μH, mB, MW] - 2 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,1,1,0[μH, mB, MW] +

cHqui2i1 gY2 gL2 cβ
4 + sβ

2 cβ
2 + sβ

4 LF4,1,1,-3[μH, mB, MW] +
1
2
cHqui2i1 gY2 gL2 mB MW cβ

4 + 4 sβ
2 cβ

2 + sβ
4 + 6 sβ μH cβ (mB + MW) cβ

2 + sβ
2 + 6 sβ

2 μH
2 cβ

2

LF4,1,1,-2[μH, mB, MW] + 3 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF4,1,1,-1[μH, mB, MW] +

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[μH, mdp, mds] -

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF2,1,1,0μH, mdp, mqr +

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF3,1,1,-1μH, mdp, mqr -

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,0μH, mdp, mqt +

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF3,1,1,-1μH, mdp, mqt -

3
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,1,1,-1[μH, mdp, MW] -

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,1,1,0[μH, mdp, MW] +

1
2
cHqdpr cHqdpi1 cHqui2r gL2 LF3,1,1,-2[μH, mdp, MW] +

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF3,1,1,-1[μH, mdp, MW] -

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF2,1,1,0μH, mdr, mqp +

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF3,1,1,-1μH, mdr, mqp +

1
4
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1μH, mqr, mqt - 3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqr, MW -
3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF2,1,1,0μH, mqr, MW +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqr, MW +

3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF3,1,1,-1μH, mqr, MW -

9
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqi1, MW -

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0μH, mqi1, MW +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqi1, MW +

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1μH, mqi1, MW +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[μH, mup, mus] -

3
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1[μH, mup, MW] -

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,1,1,0[μH, mup, MW] +

1
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2[μH, mup, MW] +

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF3,1,1,-1[μH, mup, MW] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[μH, MW, mB] cβ
2 + sβ

22 +

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2

LF3,2,1,-2[μH, MW, mB] + 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[μH, MW, mB] -

1
8
aupr cHquri1 cHqui2p gY2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqp, mur, μH +

3
16

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqp, mur, μH -
4
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mB, mqp, mui2, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mB, mqp, mui2, mur -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqr, mup, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqr, mup, μH -

4
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqr, mui2, mup +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, mup -

1
6
cHqupr cHqupi1 gY2

1
sβ

2 (3 mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,0mB, mqr, mui2, μH + 1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, μH -

1
36

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,0mB, mqi1, mqp, mur +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mB, mqi1, mqp, mur -

1
36

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mqr, mup +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mqr, mup -

2
9
mB cHqupr cHqupi1 gY2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqi1, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mqi1, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mqi1, mqr, μH +

1
24

cHqupr cHqui2r gY2
1
sβ

2 (3 mB sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mB, mqi1, mup, μH - 1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mup, μH -

2
9
mB cHqupr cHqui2r gY2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mui2, mup -

2
9
gY4

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ mB cβ

2 + sβ
2 + sβ μH cβ LF2,1,1,1,-1mB, mqi1, mui2, μH -

2
9
μH cβ gY4 mB2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF2,1,1,1,0mB, mqi1, mui2, μH +
1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF1,1,1,1,-1mB, mqi1, MW, μH +

1
12

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF1,1,1,1,0mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1mB, mqi1, MW, μH +
2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mui2, mup, μH +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mui2, mup, μH +

3 sβ cHqdpr cHqdst cHqui2i1
1
mΦ

2 μH
2 1

cβ
2

sβ cHqdpt cHqdsr μH
2 + adrs -sβ adtp cβ

2 + μH cHqdpt cβ
2 - sβ

2

LF1,1,1,1,0mdp, mds, mqr, mqt - 1
2
μH cHqdpr cHqdst

1
cβ

4

sβ adtp cHqdsi1 cHqui2r cβ
2 + μH -2 cHqdpi1 cHqdsr cHqui2t cβ

2 + cHqdpt cHqdsi1 cHqui2r sβ
2

LF1,1,1,1,0mdp, mds, mqt, μH -
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mdp, mds, mqt, μH -

3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4 cHqdpt cHqdsr sβ

2 μH
2 + adrs adtp cβ

4 + sβ μH cHqdpt cβ
2

LF2,2,1,1,-1mdp, mqr, mds, mqt - 1
2
μH cHqdpr

1
sβ

1
cβ

2

-2 sβ μH cHqdst cHqdpi1 cHqdsr cHqui2t + cHqust cHqusi1 cHqui2r adtp cβ
2 + sβ μH cHqdpt

LF1,1,1,1,0mdp, mqr, mqt, μH -
1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdp, mqr, MW, μH +

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mdp, mqr, MW, μH +

3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mdp, mqt, mds, mqr -

1
2
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,0mdp, mqi1, mqr, MW -

1
4
cHqdpr cHqui2r gL2

1
cβ

2 (3 MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1

LF1,1,1,1,0mdp, mqi1, MW, μH - 1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mdp, mqi1, MW, μH + 3 μH adpr cHqdst cHqui2i1

1
mΦ

2

μH cHqdsp adtr cβ
2 - sβ

2 + 2 sβ μH cHqdrt + adps -2 sβ adtr cβ
2 + μH cHqdrt cβ

2 - sβ
2

LF1,1,1,1,0mdr, mds, mqp, mqt - 1
2
adpr cHqdst

1
sβ

1
cβ

2

sβ adps cHqdri1 cHqui2t cβ
2 + μH -2 cHqdrt cHqdsi1 cHqui2p cβ

2 + cHqdri1 cHqdsp cHqui2t sβ
2

LF1,1,1,1,0mdr, mds, mqp, μH +
1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mdr, mds, mqp, μH +

3 adpr adst cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHqdrs cHqdtp μH

2 + adpt -sβ adsr cβ
2 + μH cHqdrs cβ

2 - sβ
2

LF1,1,1,1,0mdr, mdt, mqp, mqs - 3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqp, mds, mqt - 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdr, mqp, mdt, mqs -
1
2
adpr

1
sβ

2
-2 sβ μH cHqdst cHqdri1 cHqdsp cHqui2t + cHqust cHqusi1 cHqui2p adtr cβ

2 + sβ μH cHqdrt

LF1,1,1,1,0mdr, mqp, mqt, μH -
1
4
adpr cHqdri1 cHqui2p gL2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdr, mqp, MW, μH +

1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mdr, mqp, MW, μH +

3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdr, mqs, mdt, mqp +
3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqt, mds, mqp -

1
2
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF1,1,1,1,0mdr, mqi1, mqp, MW +
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mds, mdp, mqt, μH -

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mds, mdr, mqp, μH +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,2,1,1,-1mds, mqp, mdr, mqt + 3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,2,1,1,-1mds, mqr, mdp, mqt -
3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mds, mqt, mdp, mqr -

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mds, mqt, mdr, mqp + 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdt, mqp, mdr, mqs -
3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdt, mqs, mdr, mqp + sβ cHlepr

cHlest cHqui2i1
1
mΦ

2 μH
2 1

cβ
2
sβ cHlept cHlesr μH

2 + aers -sβ aetp cβ
2 + μH cHlept cβ

2 - sβ
2

LF1,1,1,1,0Mep, Mes, mlr, mlt - 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mep, mlr, Mes, mlt +
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mep, mlt, Mes, mlr +

μH aepr cHlest cHqui2i1
1
mΦ

2
μH cHlesp aetr cβ

2 - sβ
2 + 2 sβ μH cHlert +

aeps -2 sβ aetr cβ
2 + μH cHlert cβ

2 - sβ
2 LF1,1,1,1,0Mer, Mes, mlp, mlt +

aepr aest cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHlers cHletp μH

2 + aept -sβ aesr cβ
2 + μH cHlers cβ

2 - sβ
2

LF1,1,1,1,0Mer, Met, mlp, mls - 1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlp, Mes, mlt - 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Mer, mlp, Met, mls +
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Mer, mls, Met, mlp +
1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlt, Mes, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,2,1,1,-1Mes, mlp, Mer, mlt + 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mes, mlr, Mep, mlt -
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mes, mlt, Mep, mlr -

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mes, mlt, Mer, mlp + 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Met, mlp, Mer, mls -
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Met, mls, Mer, mlp -
4
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mG, mqp, mui2, mur +
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mG, mqp, mui2, mur -

4
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqr, mui2, mup +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mG, mqr, mui2, mup -

4
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mG, mqi1, mqp, mur +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mG, mqi1, mqp, mur -

4
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mqr, mup +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mG, mqi1, mqr, mup -

8
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqi1, mqr, mui2 -

8
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mui2, mup +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlp, Mer, Mes, mlt - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlp, Mer, Mes, mlt +
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,1,1,1,0mlp, Mer, Met, mls -
1
2
aepr aest cHqui2i1 cHlers cHletp sβ

2 μH
2 + aept aesr cβ

4 + sβ μH cHlers cβ
2

LF3,1,1,1,-1mlp, Mer, Met, mls +
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mlr, Mep, Mes, mlt -

1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4
cHlept cHlesr sβ

2 μH
2 + aers aetp cβ

4 + sβ μH cHlept cβ
2

LF3,1,1,1,-1mlr, Mep, Mes, mlt + 1
2
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,1,1,1,0mls, Mer, Met, mlp -
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF3,1,1,1,-1mls, Mer, Met, mlp +
1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,1,1,1,0mlt, Mep, Mes, mlr -
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mlt, Mep, Mes, mlr +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlt, Mer, Mes, mlp - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlt, Mer, Mes, mlp -
1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mB, mqi1, mur +

5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mqp, mB, mur, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqp, mdr, mds, mqt - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqp, mdr, mds, mqt +
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,1,1,1,0mqp, mdr, mdt, mqs -
3
2
adpr adst cHqui2i1 cHqdrs cHqdtp sβ

2 μH
2 + adpt adsr cβ

4 + sβ μH cHqdrs cβ
2

LF3,1,1,1,-1mqp, mdr, mdt, mqs +
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqp, mdr, mqt, μH -

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqp, mdr, mqi1, MW -
1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mqp, mdr, MW, μH -

2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mG, mqi1, mur -
3
2
adpr aust cHqui2i1 aupt sβ

2 + μH cHqutp cβ adsr cβ
2 + sβ μH cHqdrs

LF2,2,1,1,-1mqp, mqs, mdr, mut + 3 aupr aust cHqui2i1
1
mΦ

2
1
sβ

2 cβ
2

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF1,1,1,1,0mqp, mqs, mur, mut +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mqp, mqs, mur, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mqp, mqs, mur, mut -
3
2
μH adpr cHqust cHqui2i1 cβ

1
sβ

2 aups sβ
2 + μH cHqusp cβ adtr cβ

2 + sβ μH cHqdrt

LF2,2,1,1,-1mqp, mqt, mdr, mus - 3
2
sβ μH aupr cHqdst cHqui2i1

1
cβ

2

autr sβ
2 + μH cHqurt cβ adps cβ

2 + sβ μH cHqdsp LF2,2,1,1,-1mqp, mqt, mds, mur +

3 μH aupr cHqust cHqui2i1 cβ
1
mΦ

2
1
sβ

4 cβ
2 - sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mqt, mur, mus +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqp, mqt, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqp, mqt, mur, mus -
1
2
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF1,1,1,1,0mqp, mqt, mur, μH +

1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqp, mqt, mur, μH -

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mqi1, mur, MW -

1
2
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mur, mus, μH -

1
8
aupr cHquri1 cHqui2p gL2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqp, mur, MW, μH -

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mqp, mur, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqp, mus, mqt, mur - 3

2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF2,2,1,1,-1mqp, mut, mqs, mur -
1
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μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mB, mqi1, mup +

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mqr, mB, mup, μH -

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mqr, mB, mui2, μH +

3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mqr, mdp, mds, mqt -

3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF3,1,1,1,-1mqr, mdp, mds, mqt +
1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqr, mdp, mqt, μH -

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqr, mdp, mqi1, MW -

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mqr, mdp, MW, μH -

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mG, mqi1, mup -

3
2
cHqdpr cHqust cHqui2i1

1
sβ

μH
2 1

cβ
aurs sβ

2 + μH cHqusr cβ

adtp cβ
2 + sβ μH cHqdpt LF2,2,1,1,-1mqr, mqt, mdp, mus -

3 cHqupr cHqust cHqui2i1
1
mΦ

2
1
sβ

4 cHqupt cHqusr μH
4 cβ

4 + aurs sβ
2 μH

2 cβ
2 autp sβ

2 + 2 μH cHqupt cβ

LF1,1,1,1,0mqr, mqt, mup, mus + 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF2,1,1,1,0mqr, mqt, mup, mus -
3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF3,1,1,1,-1mqr, mqt, mup, mus +
1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

4 μH
2 cβ

2 LF2,1,1,1,-1mqr, mqt, mup, μH -

1
2
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF1,1,1,1,0mqr, mqt, mus, μH -

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1mqr, mqt, mus, μH -

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mqi1, mup, MW -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqr, mup, MW, μH -

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mqr, mup, MW, μH -

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,2,1,1,-1mqr, mus, mqt, mup + 3
2
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,1,1,1,0mqs, mdr, mdt, mqp -
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF3,1,1,1,-1mqs, mdr, mdt, mqp +
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,2,1,1,-1mqs, mur, mqp, mut +
3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,1,1,1,0mqt, mdp, mds, mqr -
3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mqt, mdp, mds, mqr -

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqt, mdp, mqr, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqt, mdr, mds, mqp - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqt, mdr, mds, mqp -
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqt, mdr, mqp, μH +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqt, mqp, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqt, mqp, mur, mus -
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqt, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mqt, mqr, mup, mus -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mqt, mqr, mup, mus +

1
4
μH aurs cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

2 LF2,1,1,1,-1mqt, mqr, mus, μH -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,2,1,1,-1mqt, mup, mqr, mus -

1
2
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF1,1,1,1,0mqt, mup, mus, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqt, mur, mqp, mus +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mB, mqp, mur +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mqr, mup -

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mup, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, mqr, MW +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, MW, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqi1, mdr, mqp, MW +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mG, mqp, mur +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mG, mqr, mup -

1
4
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mqi1, mqp, mur, MW +
1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mqp, mur, MW -

1
4
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mqi1, mqr, mup, MW +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mqr, mup, MW +

1
2
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,-1mqi1, mqr, MW, μH +

1
2
MW μH cHqui2r cβ gL2

1
sβ

2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,0mqi1, mqr, MW, μH -

1
8
cHqupr cHqui2r gL2

1
sβ

2 (3 MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mqi1, mup, MW, μH + 1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mup, MW, μH -

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mB, mqr, mui2 -

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mup, mB, mqr, μH +

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mup, mB, mqi1, μH -

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mG, mqr, mui2 +

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,1,1,1,0mup, mqr, mqt, mus - 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF3,1,1,1,-1mup, mqr, mqt, mus +
1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mup, mqr, MW, μH -

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mup, mqt, mus, μH -

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF2,1,1,1,-1mup, mqi1, MW, μH - 3
4
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + 2 μH cHqupt cβ sβ

2 LF2,2,1,1,-1mup, mus, mqr, mqt -
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mB, mqp, mui2 -
5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mur, mB, mqp, μH -
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mG, mqp, mui2 +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mur, mqp, mqs, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mur, mqp, mqs, mut +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mur, mqp, mqt, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mur, mqp, mqt, mus +
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mur, mqp, mus, μH +

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mur, mqp, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mur, mus, mqp, mqt - 3

4
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF2,2,1,1,-1mur, mut, mqp, mqs +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mus, mqp, mqt, mur - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mus, mqp, mqt, mur -
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mus, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mus, mqr, mqt, mup -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mus, mqr, mqt, mup +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mus, mqt, mup, μH +

3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mut, mqp, mqs, mur -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mut, mqp, mqs, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mB, mqp, mur +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, mup +

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, μH +

2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mG, mqp, mur +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mG, mqr, mup -

1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2MW, mB, mqi1, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1MW, mB, mqi1, μH +
3
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdp, mqr, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, mqr +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, μH +

3
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdr, mqp, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1MW, mdr, mqi1, mqp +
3
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqp, mur, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqr, mup, μH +

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1MW, mqi1, mqp, mur +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mqr, mup +

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mup, μH +

1
16

aupr cHquri1 cHqui2p gY2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqp, mur +

1
2
mB aupr cHquri1 cHqui2p gY2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mB, mqp, mur +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqr, mup +

1
2
mB cHqupr cHqupi1 cHqui2r gY2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mB, mqr, mup +

1
4
cHqupr cHqupi1 gY2

1
sβ

2 (mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF2,1,1,1,-1μH, mB, mqr, mui2 - 1
16

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mB, mqi1, mup +

1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mqi1, MW +

1
24

cHqui2i1 gY2 gL2
1
sβ

3 mB MW sβ cβ
2 + sβ

2 + 2 μH cβ (mB + MW) 2 cβ
2 + 5 sβ

2 + 8 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mqi1, MW + 1
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mqi1, MW +
1
3
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mui2, MW +

1
3
cHqui2i1 gY2 gL2

1
sβ

mB MW sβ cβ
2 + sβ

2 + μH cβ (mB + MW) cβ
2 + 3 sβ

2 + 2 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mui2, MW + 2
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mui2, MW +

1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mds, mqt +

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mqr, mqt +

1
8
μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2
9 MW sβ cβ + μH 8 cβ

2 + 9 sβ
2 LF2,1,1,1,-1μH, mdp, mqr, MW +

MW sβ cHqdpr cHqdpi1 cHqui2r gL2 μH3
1
cβ

LF2,1,1,1,0μH, mdp, mqr, MW + 3
8
cHqdpr cHqui2r

gL2
1
cβ

2 (MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1μH, mdp, mqi1, MW +

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1μH, mdr, mds, mqp +

1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1μH, mdr, mqp, mqt +

1
8
adpr cHqdri1 cHqui2p gL2

1
sβ

9 MW sβ cβ + μH 8 cβ
2 + 9 sβ

2 LF2,1,1,1,-1μH, mdr, mqp, MW +

MW adpr cHqdri1 cHqui2p cβ gL2 μH2 LF2,1,1,1,0μH, mdr, mqp, MW +
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1μH, mqp, mqt, mur +

1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1μH, mqp, mur, mus +

1
16

aupr cHquri1 cHqui2p gL2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqp, mur, MW +

1
2
MW aupr cHquri1 cHqui2p gL2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mqp, mur, MW +

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1μH, mqr, mqt, mus +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqr, mup, MW +

1
2
MW cHqupr cHqupi1 cHqui2r gL2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mqr, mup, MW +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1μH, mqt, mup, mus +

3
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mqi1, mup, MW +

2
3
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,1,-1mB, mqp, mui2, mur, μH +

2
3
mB μH aupr cHquri1 cβ gY2

1
sβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqp, mui2, mur, μH +

2
3
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,1,-1mB, mqr, mui2, mup, μH +

2
3
mB cHqupr cHqupi1 gY2

1
sβ

3 μH
2 cβ

2 auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqr, mui2, mup, μH -
1
6
aupr cHqui2p gY2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mB, mqi1, mqp, mur, μH -

1
6
mB μH aupr cHqui2p cβ gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mB, mqi1, mqp, mur, μH -

2
9
mB aupr gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqi1, mqp, mui2, mur -

1
6
μH cHqupr cHqui2r cβ gY2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mB, mqi1, mqr, mup, μH -

1
6
mB cHqupr cHqui2r gY2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mup, μH -
2
9
mB μH cHqupr cβ gY2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mui2, mup + 1
3
gY2 gL2

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ

 (mB + MW) cβ
2 + sβ

2 + 2 sβ μH cβ LF1,1,1,1,1,-1mB, mqi1, mui2, MW, μH +
2
3
mB MW μH cβ gY2 gL2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF1,1,1,1,1,0mB, mqi1, mui2, MW, μH +

sβ cHqdpr cHqdst cHqdpi1 cHqui2t μH
3 1

cβ
4

adrs cβ
2 + sβ μH cHqdsr LF1,1,1,1,1,0mdp, mds, mqr, mqt, μH +

sβ μH cHqdpr cHqui2r gL2
1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,1,-1mdp, mqi1, mqr, MW, μH +

MW cHqdpr cHqui2r gL2 μH2
1
cβ

adi1p cβ
2 + sβ μH cHqdpi1 LF1,1,1,1,1,0mdp, mqi1, mqr, MW, μH +

adpr cHqdst μH
2 1

cβ
2
adtr cHqdsi1 cHqui2p cβ

2 + sβ μH cHqdrt cHqdsi1 cHqui2p +

cHqdri1 cHqui2t adps cβ
2 + sβ μH cHqdsp LF1,1,1,1,1,0mdr, mds, mqp, mqt, μH +

μH adpr adst cHqdri1 cHqui2s
1
sβ

adpt cβ
2 + sβ μH cHqdtp LF1,1,1,1,1,0mdr, mdt, mqp, mqs, μH +

adpr cHqui2p gL2 adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,-1mdr, mqi1, mqp, MW, μH +

MW μH adpr cHqui2p cβ gL2
1
sβ

adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,0mdr, mqi1, mqp, MW, μH -

8
3
mG aupr gs2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ aupi2 sβ
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2 + μH cHqupr cβ LF4,1,-1mup, mqr +

1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aurp sβ
2 + μH cHqupr cβ LF5,1,-2mup, mqr +

3
2
s2 β cHqupr cHqust cHqupt cHqusr cHqui2i1 cβ

1
mΦ

2
1
sβ

3 LF1,1,0[mup, mus] -

1
6
c2 β cHqupr cHqupi1 cHqui2r gY2

1
sβ

2 LF2,1,0[mup, μH] +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1[mup, μH] +

1
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
aupr cβ sβ

2 3 s4 β cH2 cβ
2 gY2 + gL2 +

2 sβ mΦ
2 c2 β cβ gY2 (4 - 3 c2 β) - 3 c2 β gL2 + sβ -4 s2 β gY2 + 3 s4 β gY2 + gL2 +

μH cHqurp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

sβ cβ
2 -8 s2 β gY2 + 3 s4 β gY2 + gL2 - 3 s4 β sβ

3 gY2 + gL2 LF2,1,0mur, mqp -
3
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
gY2 + gL2 aupr cβ sβ

2 s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ +

μH cHqurp s4 β cH2 cβ
4 + sβ mΦ

2 -2 c2 β
2 cβ

3 + s4 β sβ cβ
2 - sβ

2 LF3,1,-1mur, mqp +
1
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF3,1,0mur, mqp +

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mur, mqp -

3
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF4,1,-1mur, mqp +

1
4
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aupr sβ
2 + μH cHqurp cβ LF5,1,-2mur, mqp -

4
27

c2 β cHqui2i1 gY4 LF2,1,0mui2, mB - 4
9
c2 β cHqui2i1 gY2 gs2 LF2,1,0mui2, mG +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF2,1,0MW, mqr -

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,-1MW, mqr +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF4,1,-2MW, mqr -

3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[MW, μH] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[MW, μH] +
2
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF2,1,0[MW, μH] + 2 cHqui2i1 gL4

1
mΦ

2 cβ
2 cβ

2 - sβ
2

LF2,2,-2[MW, μH] + 1
12

cHqui2i1 gL4
1
mΦ

2
1
sβ

mΦ
2 sβ

3 8 + 9 sβ
2 - 36 MW μH cβ

5 + 36 MW μH cβ sβ
4 - 3 sβ cβ

4 8 MW2 - 3 mΦ
2 + 12 μH

2 +

4 sβ cβ
2 mΦ

2 2 - 6 sβ
2 + 3 sβ

2 2 MW2 + 3 μH
2 LF2,2,-1[MW, μH] +

1
3
MW cHqui2i1 cβ gL4

1
mΦ

2
4 sβ μH mΦ

2 - 9 MW μH2 cβ
3 + 3 MW cβ sβ

2 mΦ
2 + 3 μH

2 LF2,2,0[MW, μH] -

1
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF3,1,-1[MW, μH] -

1
3
cHqui2i1 gL4 6 cβ

4 + sβ
2 + 6 sβ

4 + cβ
2 1 - 12 sβ

2 LF3,2,-2[MW, μH] +

1
6
MW cHqui2i1 gL4 9 MW cβ

2 - sβ
22 - 4 sβ μH cβ LF3,2,-1[MW, μH] +

cHqui2i1 gL4 LF3,3,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF3,3,-2[MW, μH] cβ
2 - sβ

22 +

cHqui2i1 gL4 LF4,2,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF4,2,-2[MW, μH] cβ
2 - sβ

22 -
3
16

s4 β cHqui2i1 cβ gY2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, mB] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, mB] + 1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF3,1,-2[μH, mB] +

1
8
cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2 2 sβ mΦ

2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 cβ
2 + sβ

2 +

mB μH s4 β cH2 cβ
2 cβ

2 - sβ
2 + sβ mΦ

2 -s4 β sβ -3 cβ
2 + sβ

2 + 2 cβ c2 β
2 -cβ

2 + sβ
2

LF3,1,-1[μH, mB] - 1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

LF3,1,0[μH, mB] - 3
8
cHqui2i1 gY4 LF3,2,-2[μH, mB] cβ

2 + sβ
22 +

1
8
cHqui2i1 gY4 -3 mB2 cβ

2 + sβ
22 - 20 mB sβ μH cβ cβ

2 + sβ
2 - 8 sβ

2 μH
2 cβ

2 LF3,2,-1[μH, mB] -

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

6 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 5 gL2 - 12 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, mB] +
1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 gL2 - 3 c2 β
2 gY2 + gL2

LF4,1,-1[μH, mB] + 1
4
cHqui2i1 gY4 LF4,2,-3[μH, mB] cβ

2 + sβ
22 +

1
4
cHqui2i1 gY4 mB2 cβ

2 + sβ
22 + 8 mB sβ μH cβ cβ

2 + sβ
2 + 4 sβ

2 μH
2 cβ

2 LF4,2,-2[μH, mB] +

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, mB] + 1
6
mB μH cHqui2i1 cβ gY2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, mB] +
1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF2,1,0[μH, mdp] -

cHqdpr cHqdpt cHqust cHqusi1 cHqui2r
1
cβ

2 LF3,1,-1[μH, mdp] +

1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF4,1,-2[μH, mdp] +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF2,1,0μH, mqt -

2 cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF3,1,-1μH, mqt +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF4,1,-2μH, mqt +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF2,1,0[μH, mus] -

cHqupr cHqust cHqupi1 cHqusr cHqui2t
1
sβ

2 LF3,1,-1[μH, mus] +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF4,1,-2[μH, mus] -

9
16

s4 β cHqui2i1 cβ gL2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, MW] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, MW] + 3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

2
1
sβ

gY2 + gL2

cβ
2 + sβ

2 LF3,1,-2[μH, MW] + 1
24

cHqui2i1 gL2
1
mΦ

4
1
sβ

2

2 sβ mΦ
2 -9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2 cβ

2 + sβ
2 +

9 MW μH gY2 + gL2 s4 β cH2 cβ
2 cβ

2 - sβ
2 +

sβ mΦ
2 -s4 β sβ -3 cβ

2 + sβ
2 + 2 cβ c2 β

2 -cβ
2 + sβ

2 LF3,1,-1[μH, MW] +
1
12

MW μH cHqui2i1 cβ gL2
1
mΦ

2
-9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2

LF3,1,0[μH, MW] -
1
24

cHqui2i1 gL4 69 cβ
4 + 16 sβ

2 + 69 sβ
4 + cβ

2 16 - 6 sβ
2 LF3,2,-2[μH, MW] + 1

24
cHqui2i1

gL4 -3 MW2 3 cβ
4 + 38 sβ

2 cβ
2 + 3 sβ

4 - 4 MW sβ μH cβ 8 + 51 cβ
2 + 51 sβ

2 - 72 sβ
2 μH

2 cβ
2

LF3,2,-1[μH, MW] - 3 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, MW] +

3
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

2 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 3 gL2 - 4 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, MW] + 1
4
MW μH cHqui2i1 cβ gL2

1
mΦ

2

9 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -7 gL2 + 9 c2 β

2 gY2 + gL2 LF4,1,-1[μH, MW] +
1
4
cHqui2i1 gL4 7 cβ

4 + 2 sβ
2 cβ

2 + 7 sβ
4 LF4,2,-3[μH, MW] +

1
4
cHqui2i1 gL4 MW2 cβ

4 + 14 sβ
2 cβ

2 + sβ
4 + 32 MW sβ μH cβ cβ

2 + sβ
2 + 16 sβ

2 μH
2 cβ

2

LF4,2,-2[μH, MW] + 4 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, MW] +

1
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, MW] + 1
2
MW μH cHqui2i1 cβ gL2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, MW] +
1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF2,1,1,0mB, mqp, mur -

1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF3,1,1,-1mB, mqp, mur +

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, mup -

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, mup +

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mB, mqr, mui2 +

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mqr, mui2 -

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mB, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqr, μH +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqr, μH +

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, μH -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2mB, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, μH -

1
36

cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqi1, mqr +
1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqi1, mqr +
1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mB, mqi1, mup -

1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mqi1, mup -

1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mB, mqi1, mup +

1
36

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, mui2 +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mqi1, mui2 +

1
48

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, μH -

1
48

cHqui2i1 gY4 cβ
2 + sβ

2 LF2,1,1,-1mB, mqi1, μH -
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF2,1,1,0mB, mqi1, μH +
1
72

cHqui2i1 gY4 cβ
2 + sβ

2 LF3,1,1,-2mB, mqi1, μH +
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF3,1,1,-1mB, mqi1, μH +
1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mup, mqi1 +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0[mB, mup, μH] -

4
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[mB, mup, μH] -

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0[mB, mup, μH] +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[mB, mup, μH] +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1[mB, mup, μH] -

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mui2, mqr +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mui2, mqi1 -

4
9
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mui2, mup +

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mui2, mup -

1
12

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mui2, μH -

1
3
cHqui2i1 gY4 cβ

2 + sβ
2 LF2,1,1,-1mB, mui2, μH -

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF2,1,1,0mB, mui2, μH +

2
9
cHqui2i1 gY4 cβ

2 + sβ
2 LF3,1,1,-2mB, mui2, μH +

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF3,1,1,-1mB, mui2, μH +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + μH cβ) LF2,2,1,-1mB, μH, mqr +

1
288

gY2 -12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 6 c2 β
2 gY2 + gL2 - 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 - 22 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mqi1 + 1
288

gY2 -22 cHqui2i1 gY2 mB2 cβ
2 + sβ

2 -

mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cHqui2i1 cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 6 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -3 c2 β
2 gY2 + gL2 + 4 gY2 6 cβ

2 + 17 sβ
2 - 48 cHqui2i1 gY2 μH2 cβ

2

LF2,2,1,-1mB, μH, mqi1 - 1
6
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mqi1 +
5
8
cHqupr cHqupi1 cHqui2r gY2 LF2,2,1,-2[mB, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (6 mB sβ + μH cβ) LF2,2,1,-1[mB, μH, mup] +

1
72

gY2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 32 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mui2 + 1
72

gY2 12 mB μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 32 gY2 mB2 cβ
2 + sβ

2 + mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -3 c2 β

2 gY2 + gL2 + 8 gY2 3 cβ
2 + 11 sβ

2 + 48 gY2 μH2 cβ
2

LF2,2,1,-1mB, μH, mui2 + 2
3
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mui2 -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mdp, mds, mqr +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mds, mqt -

1
2
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF1,1,1,0[mdp, mds, μH] -

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mdp, mds, μH] -

3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mdp, mqr, mds +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mqr, mqt +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdp, mqr, μH -

1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2
gY2 + gL2

s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mdp, mqr, μH +
3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mdp, mqt, mds -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t - cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mdp, μH, mqr - 3
2
adpr cHqdst cHqdrt cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adps cβ
2 (s2 β + 2 sβ cβ) + μH cHqdsp -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mds, mqp -
3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mdr, mqp, mds -
3
2
adpr cHqdst cHqdsp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adtr cβ
2 (s2 β + 2 sβ cβ) + μH cHqdrt -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mqp, mqt -
1
8
s4 β μH adpr cHqdri1 cHqui2p

1
mΦ

2
1
sβ

2
1
cβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,1,0mdr, mqp, μH +

1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdr, mqp, μH +

1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2
gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ

2 c2 β
2

LF3,1,1,-1mdr, mqp, μH - 1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t - cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mdr, μH, mqp + 1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mds, mdp, μH] +

3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mds, mqp, mdr +
3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mds, mqr, mdp -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mds, mqr, mqt -

3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mds, mqt, mdp -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0[Mep, Mes, mlr] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, Mes, mlt -

1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mep, mlr, Mes] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, mlr, mlt +

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mep, mlt, Mes -

1
2
aepr cHlest cHlert cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aeps cβ
2 (s2 β + 2 sβ cβ) + μH cHlesp -2 cβ

3 + s2 β sβ LF1,1,1,0[Mer, Mes, mlp] -
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mer, mlp, Mes] -
1
2
aepr cHlest cHlesp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aetr cβ
2 (s2 β + 2 sβ cβ) + μH cHlert -2 cβ

3 + s2 β sβ LF1,1,1,0Mer, mlp, mlt +
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mes, mlp, Mer] +
1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mes, mlr, Mep] -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0Mes, mlr, mlt -

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mes, mlt, Mep +

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF2,1,1,0mG, mqp, mur -

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF3,1,1,-1mG, mqp, mur +

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF2,1,1,0mG, mqr, mup -

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF3,1,1,-1mG, mqr, mup +

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mG, mqr, mui2 +

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mqr, mui2 -

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mG, mqr, mui2 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mqi1, mqr +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mqi1, mqr +

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mG, mqi1, mup -

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mqi1, mup -

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mG, mqi1, mup +

1
3
mG s4 β μH cHqui2i1 gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mG, mqi1, mui2 +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mqi1, mui2 +

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mup, mqi1 -

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mui2, mqr +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mui2, mqi1 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mui2, mup +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mui2, mup +

1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,1,1,0[mlp, Mer, Mes] -
1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF3,1,1,-1[mlp, Mer, Mes] +
1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,1,1,0[mlr, Mep, Mes] -

1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF3,1,1,-1[mlr, Mep, Mes] +

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF2,1,1,0mlr, Mes, mlt -

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF3,1,1,-1mlr, Mes, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,1,1,0mlt, Mep, Mes -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mlt, Mep, Mes +

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF2,1,1,0mlt, Mer, mlp -

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF3,1,1,-1mlt, Mer, mlp +

3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,1,1,0mqp, mdr, mds -
3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF3,1,1,-1mqp, mdr, mds +
1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqp, mdr, μH + 1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqp, mdr, μH -
3
2
adpr cHqust cHqusp cHqui2i1 adtr cβ

2 + sβ μH cHqdrt LF2,2,1,-1mqp, mqt, mdr +
3
2
aupr cHqust cHqusp cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

autr sβ
2 + μH cHqurt cβ LF1,1,1,0mqp, mqt, mur -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqp, mqt, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqp, mqt, mur +
3
4
aupr cHqdst cHqdsp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,2,1,-1mqp, mur, mqt +
3
2
aupr cHqust cHqurt cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

aups sβ
2 + μH cHqusp cβ LF1,1,1,0mqp, mur, mus -

1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t + cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mqp, μH, mdr - 1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqr, mB, mqi1 +
3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,1,1,0mqr, mdp, mds -

3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF3,1,1,-1mqr, mdp, mds +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqr, mdp, μH - 1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqr, mdp, μH +

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF2,1,1,0mqr, mds, mqt -

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF3,1,1,-1mqr, mds, mqt -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqr, mG, mqi1 -

3
2
sβ μH cHqdpr cHqust cHqusr cHqui2i1

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,2,1,-1mqr, mqt, mdp +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqr, mqt, mup +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mqr, mqt, mup -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mqr, mqt, mup +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mqt, mus -

3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - cHqupr cHqupt

aurs sβ
2 + μH cHqusr cβ LF2,1,1,0mqr, mqt, mus + 3

2
μH cHqust cHqui2i1 cβ

1
sβ

2

cHqdpr cHqdpt - cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ LF3,1,1,-1mqr, mqt, mus -

1
2
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t LF1,1,1,0mqr, mqt, μH +

1
4
cHqust

1
sβ

2
cHqusi1 cHqui2r cHqdpr cHqdpt + cHqupr cHqupt - cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1mqr, mqt, μH -
1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqr, mqi1, MW +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mup, mus +

3
4
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - 2 cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ

LF2,2,1,-1mqr, mus, mqt + 3
2
cHqupr cHqupi1 cHqui2r gL2 LF1,1,1,0mqr, MW, μH -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t + cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mqr, μH, mdp + 3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2

μH
2 1

cβ
2 LF2,1,1,0mqt, mdp, mds -

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mqt, mdp, mds +

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,0mqt, mdr, mqp -

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF3,1,1,-1mqt, mdr, mqp -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqt, mqp, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqt, mqp, mur -
3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 -aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ

LF2,1,1,0mqt, mqr, mus + 3
2
μH cHqust cHqui2i1 cβ

1
sβ

2

-aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ LF3,1,1,-1mqt, mqr, mus -
1
4
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1mqt, mqr, μH +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqt, mup, mus +

3
4
aupr cHqui2i1 cHqdst cHqdsp - 2 cHqust cHqusp

autr sβ
2 + μH cHqurt cβ LF2,2,1,-1mqt, mur, mqp +

3
4
μH cHqdpr cHqdpt cHqust cHqui2i1 cβ

1
sβ

2 aurs sβ
2 + μH cHqusr cβ LF2,2,1,-1mqt, mus, mqr +

1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqi1, mB, mqr +
1

216
mB gY2

1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mB, mui2 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mqi1, mB, mui2 + 1
72

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,1,-1mqi1, mB, μH +
1
72

mB μH c2 β cHqui2i1 cβ
1
sβ

gY4 - 3 gY2 gL2 LF2,1,1,0mqi1, mB, μH +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqi1, mG, mqr +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mG, mui2 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF3,1,1,-1mqi1, mG, mui2 -

1
4
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,0mqi1, mqr, MW +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqi1, mqr, MW -

3
16

MW s4 β μH cHqui2i1 gL2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mqi1, MW, μH -

1
8
c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,1,-1mqi1, MW, μH -

1
8
MW μH c2 β cHqui2i1 cβ gL2

1
sβ

gY2 + gL2 LF2,1,1,0mqi1, MW, μH -

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mup, mB, mui2 -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mup, mG, mui2 +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mup, mqr, mqt -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mup, mqr, mqt +

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mup, mqr, mus -

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mup, mqr, mus -
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,2,1,-1mup, mus, mqr -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,2,1,-1mup, mus, mqt -

1
2
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF1,1,1,0[mup, mus, μH] -

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mup, mus, μH] +

3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,1,1,0mur, mqp, mqt -
3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mur, mqp, mqt +

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF2,1,1,0mur, mqp, mus -

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF3,1,1,-1mur, mqp, mus -

3
2
aupr cHqust cHqurt cHqui2i1 aups sβ

2 + μH cHqusp cβ LF2,2,1,-1mur, mus, mqp +
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mus, mqr, mqt -

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mus, mqr, mqt +

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF2,1,1,0mus, mqt, mup -

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mus, mqt, mup +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mus, mup, μH] +

1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mB, mqi1 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mB, mqi1 + 2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mui2, mB, mup +

2
9
c2 β cHqui2i1 gY4 LF2,1,1,-1mui2, mB, μH +

2
9
mB μH c2 β cHqui2i1 cβ gY4

1
sβ

LF2,1,1,0mui2, mB, μH +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mG, mqi1 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mG, mqi1 + 2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mui2, mG, mup -

3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1MW, mqr, μH -
3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0MW, mqr, μH +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2MW, mqr, μH +

3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1MW, mqr, μH +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1MW, mqi1, mqr -

3
16

cHqui2i1 gL4 cβ
2 + 5 sβ

2 LF2,1,1,-1MW, mqi1, μH -
1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF2,1,1,0MW, mqi1, μH +

1
8
cHqui2i1 gL4 cβ

2 + 5 sβ
2 LF3,1,1,-2MW, mqi1, μH +

1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF3,1,1,-1MW, mqi1, μH -

2 cHqui2i1 gY2 gL2 LF2,2,1,-2[MW, μH, mB] cβ
2 + sβ

22 +
1
2
cHqui2i1 gY2 gL2 -3 mB MW cβ

2 + sβ
22 - 2 sβ μH cβ (7 mB + 5 MW) cβ

2 + sβ
2 - 12 sβ

2 μH
2 cβ

2

LF2,2,1,-1[MW, μH, mB] - 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF2,2,1,0[MW, μH, mB] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[MW, μH, mB] cβ
2 + sβ

22 + cHqui2i1 gY2 gL2

mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2 LF3,2,1,-2[MW, μH, mB] +

4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[MW, μH, mB] +

1
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mdp] +

1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,2,1,-1[MW, μH, mdp] +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2MW, μH, mqr +

3
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (5 MW sβ + μH cβ) LF2,2,1,-1MW, μH, mqr +

1
32

gL2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 10 gL2 cβ
2 + 5 sβ

2

LF2,2,1,-2MW, μH, mqi1 + 1
32

gL2 12 MW μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 10 gL2 MW2 5 cβ
2 + sβ

2 + 3 MW μH cβ
1
mΦ

2
1
sβ

2
s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -c2 β

2 gY2 + gL2 + 4 gL2 2 cβ
2 + 7 sβ

2 + 48 gL2 μH2 cβ
2

LF2,2,1,-1MW, μH, mqi1 + 3
2
cHqui2i1 gL4 MW2 μH2 cβ

2 LF2,2,1,0MW, μH, mqi1 +
1
8
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,2,1,-1[MW, μH, mup] -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqr -

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF2,1,1,0μH, mB, mqr +

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqr +

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF3,1,1,-1μH, mB, mqr +

1
8
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqi1 +

1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF2,1,1,0μH, mB, mqi1 -

1
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqi1 -
1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF3,1,1,-1μH, mB, mqi1 -

29
24

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[μH, mB, mup] -
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF2,1,1,0[μH, mB, mup] +

7
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[μH, mB, mup] +
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF3,1,1,-1[μH, mB, mup] -

1
2
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mui2 -

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0μH, mB, mui2 +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mui2 +

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1μH, mB, mui2 + 1
4
cHqui2i1 gY2 gL2

1
mΦ

2
1
sβ

sβ mΦ
2 3 cβ

4 + 8 sβ
2 cβ

2 + 3 sβ
4 - 4 μH cβ (mB + MW) cβ

4 - sβ
4 + 8 sβ μH

2 cβ
2 -cβ

2 + sβ
2

LF2,1,1,-1[μH, mB, MW] + mB cHqui2i1 cβ gY2 gL2
1
mΦ

2

MW cβ mΦ
2 sβ

2 + 2 sβ μH mΦ
2 cβ

2 + sβ
2 + 2 MW cβ μH

2 -cβ
2 + sβ

2 LF2,1,1,0[μH, mB, MW] -
1
4
cHqui2i1 gY2 gL2 7 cβ

4 + 10 sβ
2 cβ

2 + 7 sβ
4 LF3,1,1,-2[μH, mB, MW] + 1

4
cHqui2i1 gY2 gL2

-mB MW 3 cβ
2 + sβ

2 cβ
2 + 3 sβ

2 - 4 sβ μH cβ (5 mB + 3 MW) cβ
2 + sβ

2 - 16 sβ
2 μH

2 cβ
2

LF3,1,1,-1[μH, mB, MW] - 2 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,1,1,0[μH, mB, MW] +

cHqui2i1 gY2 gL2 cβ
4 + sβ

2 cβ
2 + sβ

4 LF4,1,1,-3[μH, mB, MW] +
1
2
cHqui2i1 gY2 gL2 mB MW cβ

4 + 4 sβ
2 cβ

2 + sβ
4 + 6 sβ μH cβ (mB + MW) cβ

2 + sβ
2 + 6 sβ

2 μH
2 cβ

2

LF4,1,1,-2[μH, mB, MW] + 3 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF4,1,1,-1[μH, mB, MW] +

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[μH, mdp, mds] -

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF2,1,1,0μH, mdp, mqr +

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF3,1,1,-1μH, mdp, mqr -

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,0μH, mdp, mqt +

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF3,1,1,-1μH, mdp, mqt -

3
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,1,1,-1[μH, mdp, MW] -

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,1,1,0[μH, mdp, MW] +

1
2
cHqdpr cHqdpi1 cHqui2r gL2 LF3,1,1,-2[μH, mdp, MW] +

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF3,1,1,-1[μH, mdp, MW] -

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF2,1,1,0μH, mdr, mqp +

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF3,1,1,-1μH, mdr, mqp +

1
4
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1μH, mqr, mqt - 3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqr, MW -
3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF2,1,1,0μH, mqr, MW +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqr, MW +

3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF3,1,1,-1μH, mqr, MW -

9
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqi1, MW -

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0μH, mqi1, MW +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqi1, MW +

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1μH, mqi1, MW +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[μH, mup, mus] -

3
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1[μH, mup, MW] -

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,1,1,0[μH, mup, MW] +

1
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2[μH, mup, MW] +

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF3,1,1,-1[μH, mup, MW] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[μH, MW, mB] cβ
2 + sβ

22 +

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2

LF3,2,1,-2[μH, MW, mB] + 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[μH, MW, mB] -

1
8
aupr cHquri1 cHqui2p gY2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqp, mur, μH +

3
16

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqp, mur, μH -
4
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mB, mqp, mui2, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mB, mqp, mui2, mur -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqr, mup, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqr, mup, μH -

4
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqr, mui2, mup +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, mup -

1
6
cHqupr cHqupi1 gY2

1
sβ

2 (3 mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,0mB, mqr, mui2, μH + 1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, μH -

1
36

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,0mB, mqi1, mqp, mur +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mB, mqi1, mqp, mur -

1
36

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mqr, mup +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mqr, mup -

2
9
mB cHqupr cHqupi1 gY2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqi1, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mqi1, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mqi1, mqr, μH +

1
24

cHqupr cHqui2r gY2
1
sβ

2 (3 mB sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mB, mqi1, mup, μH - 1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mup, μH -

2
9
mB cHqupr cHqui2r gY2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mui2, mup -

2
9
gY4

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ mB cβ

2 + sβ
2 + sβ μH cβ LF2,1,1,1,-1mB, mqi1, mui2, μH -

2
9
μH cβ gY4 mB2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF2,1,1,1,0mB, mqi1, mui2, μH +
1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF1,1,1,1,-1mB, mqi1, MW, μH +

1
12

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF1,1,1,1,0mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1mB, mqi1, MW, μH +
2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mui2, mup, μH +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mui2, mup, μH +

3 sβ cHqdpr cHqdst cHqui2i1
1
mΦ

2 μH
2 1

cβ
2

sβ cHqdpt cHqdsr μH
2 + adrs -sβ adtp cβ

2 + μH cHqdpt cβ
2 - sβ

2

LF1,1,1,1,0mdp, mds, mqr, mqt - 1
2
μH cHqdpr cHqdst

1
cβ

4

sβ adtp cHqdsi1 cHqui2r cβ
2 + μH -2 cHqdpi1 cHqdsr cHqui2t cβ

2 + cHqdpt cHqdsi1 cHqui2r sβ
2

LF1,1,1,1,0mdp, mds, mqt, μH -
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mdp, mds, mqt, μH -

3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4 cHqdpt cHqdsr sβ

2 μH
2 + adrs adtp cβ

4 + sβ μH cHqdpt cβ
2

LF2,2,1,1,-1mdp, mqr, mds, mqt - 1
2
μH cHqdpr

1
sβ

1
cβ

2

-2 sβ μH cHqdst cHqdpi1 cHqdsr cHqui2t + cHqust cHqusi1 cHqui2r adtp cβ
2 + sβ μH cHqdpt

LF1,1,1,1,0mdp, mqr, mqt, μH -
1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdp, mqr, MW, μH +

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mdp, mqr, MW, μH +

3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mdp, mqt, mds, mqr -

1
2
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,0mdp, mqi1, mqr, MW -

1
4
cHqdpr cHqui2r gL2

1
cβ

2 (3 MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1

LF1,1,1,1,0mdp, mqi1, MW, μH - 1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mdp, mqi1, MW, μH + 3 μH adpr cHqdst cHqui2i1

1
mΦ

2

μH cHqdsp adtr cβ
2 - sβ

2 + 2 sβ μH cHqdrt + adps -2 sβ adtr cβ
2 + μH cHqdrt cβ

2 - sβ
2

LF1,1,1,1,0mdr, mds, mqp, mqt - 1
2
adpr cHqdst

1
sβ

1
cβ

2

sβ adps cHqdri1 cHqui2t cβ
2 + μH -2 cHqdrt cHqdsi1 cHqui2p cβ

2 + cHqdri1 cHqdsp cHqui2t sβ
2

LF1,1,1,1,0mdr, mds, mqp, μH +
1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mdr, mds, mqp, μH +

3 adpr adst cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHqdrs cHqdtp μH

2 + adpt -sβ adsr cβ
2 + μH cHqdrs cβ

2 - sβ
2

LF1,1,1,1,0mdr, mdt, mqp, mqs - 3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqp, mds, mqt - 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdr, mqp, mdt, mqs -
1
2
adpr

1
sβ

2
-2 sβ μH cHqdst cHqdri1 cHqdsp cHqui2t + cHqust cHqusi1 cHqui2p adtr cβ

2 + sβ μH cHqdrt

LF1,1,1,1,0mdr, mqp, mqt, μH -
1
4
adpr cHqdri1 cHqui2p gL2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdr, mqp, MW, μH +

1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mdr, mqp, MW, μH +

3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdr, mqs, mdt, mqp +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqt, mds, mqp -

1
2
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF1,1,1,1,0mdr, mqi1, mqp, MW +
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mds, mdp, mqt, μH -

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mds, mdr, mqp, μH +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,2,1,1,-1mds, mqp, mdr, mqt + 3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,2,1,1,-1mds, mqr, mdp, mqt -
3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mds, mqt, mdp, mqr -

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mds, mqt, mdr, mqp + 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdt, mqp, mdr, mqs -
3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdt, mqs, mdr, mqp + sβ cHlepr

cHlest cHqui2i1
1
mΦ

2 μH
2 1

cβ
2
sβ cHlept cHlesr μH

2 + aers -sβ aetp cβ
2 + μH cHlept cβ

2 - sβ
2

LF1,1,1,1,0Mep, Mes, mlr, mlt - 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mep, mlr, Mes, mlt +
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mep, mlt, Mes, mlr +

μH aepr cHlest cHqui2i1
1
mΦ

2
μH cHlesp aetr cβ

2 - sβ
2 + 2 sβ μH cHlert +

aeps -2 sβ aetr cβ
2 + μH cHlert cβ

2 - sβ
2 LF1,1,1,1,0Mer, Mes, mlp, mlt +

aepr aest cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHlers cHletp μH

2 + aept -sβ aesr cβ
2 + μH cHlers cβ

2 - sβ
2

LF1,1,1,1,0Mer, Met, mlp, mls - 1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlp, Mes, mlt - 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Mer, mlp, Met, mls +
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Mer, mls, Met, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlt, Mes, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,2,1,1,-1Mes, mlp, Mer, mlt + 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mes, mlr, Mep, mlt -
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mes, mlt, Mep, mlr -

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mes, mlt, Mer, mlp + 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Met, mlp, Mer, mls -
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Met, mls, Mer, mlp -
4
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mG, mqp, mui2, mur +
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mG, mqp, mui2, mur -

4
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqr, mui2, mup +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mG, mqr, mui2, mup -

4
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mG, mqi1, mqp, mur +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mG, mqi1, mqp, mur -

4
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mqr, mup +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mG, mqi1, mqr, mup -

8
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqi1, mqr, mui2 -

8
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mui2, mup +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlp, Mer, Mes, mlt - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlp, Mer, Mes, mlt +
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,1,1,1,0mlp, Mer, Met, mls -
1
2
aepr aest cHqui2i1 cHlers cHletp sβ

2 μH
2 + aept aesr cβ

4 + sβ μH cHlers cβ
2

LF3,1,1,1,-1mlp, Mer, Met, mls +
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mlr, Mep, Mes, mlt -

1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4
cHlept cHlesr sβ

2 μH
2 + aers aetp cβ

4 + sβ μH cHlept cβ
2

LF3,1,1,1,-1mlr, Mep, Mes, mlt + 1
2
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,1,1,1,0mls, Mer, Met, mlp -
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF3,1,1,1,-1mls, Mer, Met, mlp +
1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,1,1,1,0mlt, Mep, Mes, mlr -
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mlt, Mep, Mes, mlr +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlt, Mer, Mes, mlp - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlt, Mer, Mes, mlp -
1
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aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mB, mqi1, mur +

5
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aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mqp, mB, mur, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqp, mdr, mds, mqt - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqp, mdr, mds, mqt +
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,1,1,1,0mqp, mdr, mdt, mqs -
3
2
adpr adst cHqui2i1 cHqdrs cHqdtp sβ

2 μH
2 + adpt adsr cβ

4 + sβ μH cHqdrs cβ
2

LF3,1,1,1,-1mqp, mdr, mdt, mqs +
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqp, mdr, mqt, μH -

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqp, mdr, mqi1, MW -
1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mqp, mdr, MW, μH -

2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mG, mqi1, mur -
3
2
adpr aust cHqui2i1 aupt sβ

2 + μH cHqutp cβ adsr cβ
2 + sβ μH cHqdrs

LF2,2,1,1,-1mqp, mqs, mdr, mut + 3 aupr aust cHqui2i1
1
mΦ

2
1
sβ

2 cβ
2

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF1,1,1,1,0mqp, mqs, mur, mut +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mqp, mqs, mur, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mqp, mqs, mur, mut -
3
2
μH adpr cHqust cHqui2i1 cβ

1
sβ

2 aups sβ
2 + μH cHqusp cβ adtr cβ

2 + sβ μH cHqdrt

LF2,2,1,1,-1mqp, mqt, mdr, mus - 3
2
sβ μH aupr cHqdst cHqui2i1

1
cβ

2

autr sβ
2 + μH cHqurt cβ adps cβ

2 + sβ μH cHqdsp LF2,2,1,1,-1mqp, mqt, mds, mur +

3 μH aupr cHqust cHqui2i1 cβ
1
mΦ

2
1
sβ

4 cβ
2 - sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mqt, mur, mus +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqp, mqt, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqp, mqt, mur, mus -
1
2
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF1,1,1,1,0mqp, mqt, mur, μH +

1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqp, mqt, mur, μH -

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mqi1, mur, MW -

1
2
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mur, mus, μH -

1
8
aupr cHquri1 cHqui2p gL2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqp, mur, MW, μH -

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mqp, mur, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqp, mus, mqt, mur - 3

2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF2,2,1,1,-1mqp, mut, mqs, mur -
1
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μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mB, mqi1, mup +

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mqr, mB, mup, μH -

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mqr, mB, mui2, μH +

3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mqr, mdp, mds, mqt -

3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF3,1,1,1,-1mqr, mdp, mds, mqt +
1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqr, mdp, mqt, μH -

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqr, mdp, mqi1, MW -

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mqr, mdp, MW, μH -

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mG, mqi1, mup -

3
2
cHqdpr cHqust cHqui2i1

1
sβ

μH
2 1

cβ
aurs sβ

2 + μH cHqusr cβ

adtp cβ
2 + sβ μH cHqdpt LF2,2,1,1,-1mqr, mqt, mdp, mus -

3 cHqupr cHqust cHqui2i1
1
mΦ

2
1
sβ

4 cHqupt cHqusr μH
4 cβ

4 + aurs sβ
2 μH

2 cβ
2 autp sβ

2 + 2 μH cHqupt cβ

LF1,1,1,1,0mqr, mqt, mup, mus + 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF2,1,1,1,0mqr, mqt, mup, mus -
3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF3,1,1,1,-1mqr, mqt, mup, mus +
1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

4 μH
2 cβ

2 LF2,1,1,1,-1mqr, mqt, mup, μH -

1
2
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF1,1,1,1,0mqr, mqt, mus, μH -

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1mqr, mqt, mus, μH -

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mqi1, mup, MW -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqr, mup, MW, μH -

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mqr, mup, MW, μH -

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,2,1,1,-1mqr, mus, mqt, mup + 3
2
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,1,1,1,0mqs, mdr, mdt, mqp -
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF3,1,1,1,-1mqs, mdr, mdt, mqp +
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,2,1,1,-1mqs, mur, mqp, mut +
3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,1,1,1,0mqt, mdp, mds, mqr -
3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mqt, mdp, mds, mqr -

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqt, mdp, mqr, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqt, mdr, mds, mqp - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqt, mdr, mds, mqp -
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqt, mdr, mqp, μH +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqt, mqp, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqt, mqp, mur, mus -
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqt, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mqt, mqr, mup, mus -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mqt, mqr, mup, mus +

1
4
μH aurs cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

2 LF2,1,1,1,-1mqt, mqr, mus, μH -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,2,1,1,-1mqt, mup, mqr, mus -

1
2
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF1,1,1,1,0mqt, mup, mus, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqt, mur, mqp, mus +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mB, mqp, mur +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mqr, mup -

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mup, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, mqr, MW +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, MW, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqi1, mdr, mqp, MW +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mG, mqp, mur +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mG, mqr, mup -

1
4
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mqi1, mqp, mur, MW +
1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mqp, mur, MW -

1
4
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mqi1, mqr, mup, MW +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mqr, mup, MW +

1
2
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,-1mqi1, mqr, MW, μH +

1
2
MW μH cHqui2r cβ gL2

1
sβ

2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,0mqi1, mqr, MW, μH -

1
8
cHqupr cHqui2r gL2

1
sβ

2 (3 MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mqi1, mup, MW, μH + 1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mup, MW, μH -

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mB, mqr, mui2 -

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mup, mB, mqr, μH +

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mup, mB, mqi1, μH -

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mG, mqr, mui2 +

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,1,1,1,0mup, mqr, mqt, mus - 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF3,1,1,1,-1mup, mqr, mqt, mus +
1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mup, mqr, MW, μH -

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mup, mqt, mus, μH -

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF2,1,1,1,-1mup, mqi1, MW, μH - 3
4
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + 2 μH cHqupt cβ sβ

2 LF2,2,1,1,-1mup, mus, mqr, mqt -
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mB, mqp, mui2 -
5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mur, mB, mqp, μH -
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mG, mqp, mui2 +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mur, mqp, mqs, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mur, mqp, mqs, mut +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mur, mqp, mqt, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mur, mqp, mqt, mus +
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mur, mqp, mus, μH +

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mur, mqp, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mur, mus, mqp, mqt - 3

4
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF2,2,1,1,-1mur, mut, mqp, mqs +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mus, mqp, mqt, mur - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mus, mqp, mqt, mur -
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mus, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mus, mqr, mqt, mup -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mus, mqr, mqt, mup +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mus, mqt, mup, μH +

3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mut, mqp, mqs, mur -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mut, mqp, mqs, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mB, mqp, mur +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, mup +

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, μH +

2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mG, mqp, mur +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mG, mqr, mup -

1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2MW, mB, mqi1, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1MW, mB, mqi1, μH +

3
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdp, mqr, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, mqr +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, μH +

3
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdr, mqp, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1MW, mdr, mqi1, mqp +
3
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqp, mur, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqr, mup, μH +

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1MW, mqi1, mqp, mur +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mqr, mup +

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mup, μH +

1
16

aupr cHquri1 cHqui2p gY2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqp, mur +

1
2
mB aupr cHquri1 cHqui2p gY2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mB, mqp, mur +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqr, mup +

1
2
mB cHqupr cHqupi1 cHqui2r gY2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mB, mqr, mup +

1
4
cHqupr cHqupi1 gY2

1
sβ

2 (mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF2,1,1,1,-1μH, mB, mqr, mui2 - 1
16

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mB, mqi1, mup +

1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mqi1, MW +

1
24

cHqui2i1 gY2 gL2
1
sβ

3 mB MW sβ cβ
2 + sβ

2 + 2 μH cβ (mB + MW) 2 cβ
2 + 5 sβ

2 + 8 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mqi1, MW + 1
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mqi1, MW +

1
3
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mui2, MW +

1
3
cHqui2i1 gY2 gL2

1
sβ

mB MW sβ cβ
2 + sβ

2 + μH cβ (mB + MW) cβ
2 + 3 sβ

2 + 2 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mui2, MW + 2
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mui2, MW +

1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mds, mqt +

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mqr, mqt +

1
8
μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2
9 MW sβ cβ + μH 8 cβ

2 + 9 sβ
2 LF2,1,1,1,-1μH, mdp, mqr, MW +

MW sβ cHqdpr cHqdpi1 cHqui2r gL2 μH3
1
cβ

LF2,1,1,1,0μH, mdp, mqr, MW + 3
8
cHqdpr cHqui2r

gL2
1
cβ

2 (MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1μH, mdp, mqi1, MW +

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1μH, mdr, mds, mqp +

1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1μH, mdr, mqp, mqt +

1
8
adpr cHqdri1 cHqui2p gL2

1
sβ

9 MW sβ cβ + μH 8 cβ
2 + 9 sβ

2 LF2,1,1,1,-1μH, mdr, mqp, MW +

MW adpr cHqdri1 cHqui2p cβ gL2 μH2 LF2,1,1,1,0μH, mdr, mqp, MW +
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1μH, mqp, mqt, mur +

1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1μH, mqp, mur, mus +

1
16

aupr cHquri1 cHqui2p gL2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqp, mur, MW +

1
2
MW aupr cHquri1 cHqui2p gL2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mqp, mur, MW +

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1μH, mqr, mqt, mus +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqr, mup, MW +

1
2
MW cHqupr cHqupi1 cHqui2r gL2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mqr, mup, MW +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1μH, mqt, mup, mus +

3
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mqi1, mup, MW +

2
3
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,1,-1mB, mqp, mui2, mur, μH +

2
3
mB μH aupr cHquri1 cβ gY2

1
sβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqp, mui2, mur, μH +

2
3
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,1,-1mB, mqr, mui2, mup, μH +

2
3
mB cHqupr cHqupi1 gY2

1
sβ

3 μH
2 cβ

2 auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqr, mui2, mup, μH -
1
6
aupr cHqui2p gY2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mB, mqi1, mqp, mur, μH -

1
6
mB μH aupr cHqui2p cβ gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mB, mqi1, mqp, mur, μH -

2
9
mB aupr gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqi1, mqp, mui2, mur -

1
6
μH cHqupr cHqui2r cβ gY2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mB, mqi1, mqr, mup, μH -

1
6
mB cHqupr cHqui2r gY2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mup, μH -
2
9
mB μH cHqupr cβ gY2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mui2, mup + 1
3
gY2 gL2

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ

 (mB + MW) cβ
2 + sβ

2 + 2 sβ μH cβ LF1,1,1,1,1,-1mB, mqi1, mui2, MW, μH +
2
3
mB MW μH cβ gY2 gL2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF1,1,1,1,1,0mB, mqi1, mui2, MW, μH +

sβ cHqdpr cHqdst cHqdpi1 cHqui2t μH
3 1

cβ
4

adrs cβ
2 + sβ μH cHqdsr LF1,1,1,1,1,0mdp, mds, mqr, mqt, μH +

sβ μH cHqdpr cHqui2r gL2
1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,1,-1mdp, mqi1, mqr, MW, μH +

MW cHqdpr cHqui2r gL2 μH2
1
cβ

adi1p cβ
2 + sβ μH cHqdpi1 LF1,1,1,1,1,0mdp, mqi1, mqr, MW, μH +

adpr cHqdst μH
2 1

cβ
2
adtr cHqdsi1 cHqui2p cβ

2 + sβ μH cHqdrt cHqdsi1 cHqui2p +

cHqdri1 cHqui2t adps cβ
2 + sβ μH cHqdsp LF1,1,1,1,1,0mdr, mds, mqp, mqt, μH +

μH adpr adst cHqdri1 cHqui2s
1
sβ

adpt cβ
2 + sβ μH cHqdtp LF1,1,1,1,1,0mdr, mdt, mqp, mqs, μH +

adpr cHqui2p gL2 adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,-1mdr, mqi1, mqp, MW, μH +

MW μH adpr cHqui2p cβ gL2
1
sβ

adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,0mdr, mqi1, mqp, MW, μH -

8
3
mG aupr gs2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ aupi2 sβ

2 + μH cHqui2p cβ

LF1,1,1,1,1,0mG, mqi1, mqp, mui2, mur - 8
3
mG μH cHqupr cβ gs2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,1,0mG, mqi1, mqr, mui2, mup +

1
2
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mqi1, mqp, mur, MW, μH +
1
2
MW μH aupr cHqui2p cβ gL2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mqi1, mqp, mur, MW, μH +

1
2
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mqi1, mqr, mup, MW, μH +

1
2
MW cHqupr cHqui2r gL2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mqi1, mqr, mup, MW, μH

uH
i1_i2_  1

8
s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY2 + gL2 +

ℏ 
1

192
1
mΦ

4
1
sβ

3
1
cβ

2
-6 cHqupr 6 s4 β cHqupr cHqui2i1 cH2 cβ

5 gY2 + gL2 +

sβ mΦ
2 cβ

3 -8 cHqust cHqupt cβ cHqusi1 cHqui2r - 12 cHqusr cHqui2i1 -

gY2 + gL2 12 cHqupr cHqui2i1 cβ c2 β
2 - 5 s4 β sβ cHqupi1 cHqui2r +

sβ s4 β sβ cHqui2i1 mΦ
2 cβ

2 6 cβ
3 gY2 + gL2 gY2 + 3 gL2 - 3 s4 β sβ gY2 + gL2

2
+

2 cβ -38 gY4 - 14 gL4 + 3 sβ
2 gY2 + gL2 gY2 + 3 gL2 +

2 cHqdpr 3 sβ cHqdpi1 -s4 β cHqui2r cH2 cβ
3 gY2 + gL2 + sβ mΦ

2 2 cHqui2r c2 β
2 cβ

2

gY2 + gL2 + s4 β sβ cHqui2r cβ gY2 + gL2 + 8 cHqdst cHqdsr cHqui2t sβ
2 +

8 cHqust mΦ
2 -3 cHqdpi1 cHqusr cHqui2t sβ

2 cβ
2 + cHqdpt cHqusi1 cHqui2r

3 cβ
4 - 3 sβ

2 cβ
2 - sβ

4 +
1
16

cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2 3 cHqdpr cHqdpr s2 β s4 β cH2 cβ

2 + mΦ
2

s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2 -∑p gY

2 cβ
2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mdp] + 1
24

cHqui2i1
1
mΦ

2
1
sβ

1
cβ

6 s2 β cHqdpr cHqdpr gY2 c2 β + 2 cβ
2 +

∑p gY
4 cβ

2 (-2 s2 β c2 β + s4 β)

LF2,0[mdp] - 1
36
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2

1
sβ

LF3,-1[mdp] + 1
16

cHqui2i1
1
mΦ

6

1
sβ

2

1
cβ

2

gY2 + gL2

cHlepr cHlepr s2 β s4 β cH2 cβ
2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2 -

∑p gY
2 cβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β +

s2 β s4 β mΦ
2 sβ

2 LF1,0[Mep] +
1
8
cHqui2i1

1
mΦ

2
1
sβ

1
cβ

2 s2 β cHlepr cHlepr gY2 c2 β + 2 cβ
2 +∑p gY

4 cβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[Mep] -
1
12
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[Mep] +

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mlp] -
1
16
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + gL4 (2 s2 β c2 β - s4 β) LF2,0[mlp] -

1
24
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + gL4 LF3,-1[mlp] +

1
72
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0[mlp] +

1
48
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1[mlp] -

2
45
∑p cHqu

i2i1 gL4 LF5,-2[mlp] +

1
16

cHlepr cHlepr cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2

s2 β s4 β cH2 cβ
2 + mΦ

2 s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2

LF1,0[mlr] -
1
8
s2 β cHlepr cHlepr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

c2 β + 2 cβ
2 gY2 - gL2 LF2,0[mlr] -

1
2
c2 β cHlepr cHlepr cHqui2i1 gL2 LF3,0[mlr] +

1
2
c2 β cHlepr cHlepr cHqui2i1 gL2 LF4,-1[mlr] -

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0mqp -
1
48
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + 9 gL4 (2 s2 β c2 β - s4 β) LF2,0mqp -

1
72
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + 9 gL4 LF3,-1mqp +

1
24
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0mqp +

1
16
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1mqp -

2
15
∑p cHqu

i2i1 gL4 LF5,-2mqp -

3
16

cHqui2i1
1
mΦ

6
1
sβ

4
1
cβ

2
gY2 + gL2

cHqupr cHqupr cβ
2 s2 β s4 β cβ

2 cH2 + mΦ
2 - 2 sβ cβ mΦ

2 s2 β c2 β
2 + c4 β - s2 β

2 + s4 β cβ
2 +

s2 β s4 β mΦ
2 sβ

2 - cHqdpr cHqdpr sβ
2 s2 β s4 β cH2 cβ

2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2

LF1,0mqr + 1
8
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqdpr cHqdpr sβ
2 c2 β + 2 cβ

2 gY2 + 3 gL2 -

cHqupr cHqupr cβ
2 gY2 - 3 gL2 c2 β - 2 sβ

2 LF2,0mqr +
3
2
c2 β cHqui2i1 gL2 -cHqdpr cHqdpr + cHqupr cHqupr LF3,0mqr +

3
2
c2 β cHqui2i1 gL2 cHqdpr cHqdpr - cHqupr cHqupr LF4,-1mqr +

1
16

cHqui2i1
1
mΦ

6
1
sβ

4
gY2 + gL2

3 cHqupr cHqupr -s2 β s4 β cβ
2 cH2 + mΦ

2 + 2 sβ cβ mΦ
2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β cβ

2 -

s2 β s4 β mΦ
2 sβ

2 + 2∑p gY
2 sβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 -

sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2 LF1,0[mup] +

1
6
cHqui2i1 cβ

1
mΦ

2
1
sβ

3 3 s2 β cHqupr cHqupr gY2 c2 β - 2 sβ
2 +∑p gY

4 sβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[mup] - 1
9
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[mup] +

1
6
s4 β cHqui2i1 cβ gL4

1
mΦ

2
1
sβ

LF3,-1[MW] - 1
9
cHqui2i1 gL4 LF3,0[MW] -

1
6
cHqui2i1 gL4 LF4,-1[MW] +

8
45

cHqui2i1 gL4 LF5,-2[MW] +

1
64

s4 β cHqui2i1
1
mΦ

6
1
sβ

2
gY2 + gL2 -3 s4 β cβ

2 gY2 + gL2 cH2 + mΦ
2 +

2 sβ cβ mΦ
2 gY2 -1 + 6 c2 β

2 + 3 c4 β - 3 s2 β
2 + 3 gL2 -1 + 2 c2 β

2 + c4 β - s2 β
2 -

3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF1,0[mΦ] +
1
64

s4 β
1
mΦ

2
1
sβ

1
cβ

gY2 + gL2 cHqui2i1 cβ
2 gY2 3 + 7 c4 β - 10 s2 β

2 + gL2 15 + 7 c4 β - 10 s2 β
2 +

8 cHqdpr cHqdpi1 cHqui2r cβ
2 + sβ

2 LF1,1[mΦ] -
1
32

1
mΦ

2
1
sβ

1
cβ

s4 β mΦ
2 cβ

2 gY2 + gL2 -18 cHqupr cHqupi1 cHqui2r + cHqui2i1 gY2 + 3 gL2 +

2 cHqdpr cHqdpi1 s4 β cHqui2r cH2 cβ
2 gY2 + gL2 + mΦ

2 16 sβ cHqdst cHqdsr cHqui2t cβ +

cHqui2r gY2 + gL2 2 s4 β cβ
2 - 2 sβ cβ c2 β

2 - s4 β sβ
2 LF1,2[mΦ] +

1
64

s4 β cHqui2i1 cβ
1
mΦ

2
1
sβ

2 gY2 gL2 1 - 5 c4 β + 2 s2 β
2 + gY4 3 - 5 c4 β + 2 s2 β

2 +

gL4 7 - 5 c4 β + 2 s2 β
2 LF2,0[mΦ] +

1
32

cHqui2r
1
sβ

2
1
cβ

2
cHqupr cHqupi1 cβ

4 gL2 -3 + 5 c4 β - 8 s2 β
2 + gY2 1 + 5 c4 β - 8 s2 β

2 +

cHqdpr cHqdpi1 sβ
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2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adrp cβ
2 + sβ μH cHqdpr LF3,1,0mqr, mdp +

1
4
sβ μH c2 β cHqdpr cHqui2i1 gY2

1
cβ

2 adrp cβ
2 + sβ μH cHqdpr LF3,2,-1mqr, mdp -

3
8
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF4,1,-1mqr, mdp +

1
4
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF5,1,-2mqr, mdp + 3

2
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqupr cHqust cHqupt cHqusr cβ
2 - cHqdpr cHqdst cHqdpt cHqdsr sβ

2 LF1,1,0mqr, mqt +
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF2,1,0mqr, mqt -
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF3,1,-1mqr, mqt + 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

6
1
sβ

3
gY2 + gL2

sβ aurp -2 mΦ
2 s2 β

2 cβ
2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 s4 β cβ
2 - 2 sβ cβ c2 β

2 + c4 β - s2 β
2 + 2 s4 β sβ

2

LF1,1,0mqr, mup + 1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
gY2 - 3 gL2

(s2 β cβ + sβ c2 β) aurp sβ
2 + μH cHqupr cβ LF2,1,0mqr, mup -

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ LF2,2,0mqr, mup +

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF3,1,0mqr, mup -

1
4
μH cHqupr cHqui2i1 cβ gL2

1
sβ

2 (-1 + 3 c2 β) aurp sβ
2 + μH cHqupr cβ LF3,2,-1mqr, mup -

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF4,1,-1mqr, mup +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,1,0mqr, μH -

1
24

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1mqr, μH -

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF2,1,0mqt, mqr +

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF3,1,-1mqt, mqr +

1
432

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,0mqi1, mB +
1
9
c2 β cHqui2i1 gs2 gY2 - 3 gL2 LF2,1,0mqi1, mG +

1
16

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,0mqi1, MW -
1
32

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,2,-1mqi1, MW -

1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
aurp sβ

2 cβ 8 s2 β gY2 mΦ
2 + 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 -

2 sβ c2 β mΦ
2 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

μH cHqupr cβ
2 8 s2 β gY2 mΦ

2 + 3 s4 β gY2 + gL2 cH2 - mΦ
2 - 2 sβ c2 β cβ mΦ

2

gY2 (-4 + 3 c2 β) + 3 c2 β gL2 + 3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF2,1,0mup, mqr +
3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
gY2 + gL2 aurp sβ

2 s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 -s4 β cβ
2 - 2 sβ cβ c2 β

2 + s4 β sβ
2

LF3,1,-1mup, mqr + 1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF3,1,0mup, mqr +

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ

LF3,2,-1mup, mqr - 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF4,1,-1mup, mqr +

1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aurp sβ
2 + μH cHqupr cβ LF5,1,-2mup, mqr +

3
2
s2 β cHqupr cHqust cHqupt cHqusr cHqui2i1 cβ

1
mΦ

2
1
sβ

3 LF1,1,0[mup, mus] -

1
6
c2 β cHqupr cHqupi1 cHqui2r gY2

1
sβ

2 LF2,1,0[mup, μH] +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1[mup, μH] +

1
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
aupr cβ sβ

2 3 s4 β cH2 cβ
2 gY2 + gL2 +

2 sβ mΦ
2 c2 β cβ gY2 (4 - 3 c2 β) - 3 c2 β gL2 + sβ -4 s2 β gY2 + 3 s4 β gY2 + gL2 +

μH cHqurp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

sβ cβ
2 -8 s2 β gY2 + 3 s4 β gY2 + gL2 - 3 s4 β sβ

3 gY2 + gL2 LF2,1,0mur, mqp -
3
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
gY2 + gL2 aupr cβ sβ

2 s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ +

μH cHqurp s4 β cH2 cβ
4 + sβ mΦ

2 -2 c2 β
2 cβ

3 + s4 β sβ cβ
2 - sβ

2 LF3,1,-1mur, mqp +
1
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF3,1,0mur, mqp +

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mur, mqp -

3
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF4,1,-1mur, mqp +

1
4
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aupr sβ
2 + μH cHqurp cβ LF5,1,-2mur, mqp -

4
27

c2 β cHqui2i1 gY4 LF2,1,0mui2, mB - 4
9
c2 β cHqui2i1 gY2 gs2 LF2,1,0mui2, mG +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF2,1,0MW, mqr -

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,-1MW, mqr +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF4,1,-2MW, mqr -

3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[MW, μH] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[MW, μH] +
2
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF2,1,0[MW, μH] + 2 cHqui2i1 gL4

1
mΦ

2 cβ
2 cβ

2 - sβ
2

LF2,2,-2[MW, μH] + 1
12

cHqui2i1 gL4
1
mΦ

2
1
sβ

mΦ
2 sβ

3 8 + 9 sβ
2 - 36 MW μH cβ

5 + 36 MW μH cβ sβ
4 - 3 sβ cβ

4 8 MW2 - 3 mΦ
2 + 12 μH

2 +

4 sβ cβ
2 mΦ

2 2 - 6 sβ
2 + 3 sβ

2 2 MW2 + 3 μH
2 LF2,2,-1[MW, μH] +

1
3
MW cHqui2i1 cβ gL4

1
mΦ

2
4 sβ μH mΦ

2 - 9 MW μH2 cβ
3 + 3 MW cβ sβ

2 mΦ
2 + 3 μH

2 LF2,2,0[MW, μH] -

1
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF3,1,-1[MW, μH] -

1
3
cHqui2i1 gL4 6 cβ

4 + sβ
2 + 6 sβ

4 + cβ
2 1 - 12 sβ

2 LF3,2,-2[MW, μH] +

1
6
MW cHqui2i1 gL4 9 MW cβ

2 - sβ
22 - 4 sβ μH cβ LF3,2,-1[MW, μH] +

cHqui2i1 gL4 LF3,3,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF3,3,-2[MW, μH] cβ
2 - sβ

22 +

cHqui2i1 gL4 LF4,2,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF4,2,-2[MW, μH] cβ
2 - sβ

22 -
3
16

s4 β cHqui2i1 cβ gY2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, mB] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, mB] + 1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF3,1,-2[μH, mB] +

1
8
cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2 2 sβ mΦ

2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 cβ
2 + sβ

2 +

mB μH s4 β cH2 cβ
2 cβ

2 - sβ
2 + sβ mΦ

2 -s4 β sβ -3 cβ
2 + sβ

2 + 2 cβ c2 β
2 -cβ

2 + sβ
2

LF3,1,-1[μH, mB] - 1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

LF3,1,0[μH, mB] - 3
8
cHqui2i1 gY4 LF3,2,-2[μH, mB] cβ

2 + sβ
22 +

1
8
cHqui2i1 gY4 -3 mB2 cβ

2 + sβ
22 - 20 mB sβ μH cβ cβ

2 + sβ
2 - 8 sβ

2 μH
2 cβ

2 LF3,2,-1[μH, mB] -

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

6 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 5 gL2 - 12 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, mB] +
1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 gL2 - 3 c2 β
2 gY2 + gL2

LF4,1,-1[μH, mB] + 1
4
cHqui2i1 gY4 LF4,2,-3[μH, mB] cβ

2 + sβ
22 +

1
4
cHqui2i1 gY4 mB2 cβ

2 + sβ
22 + 8 mB sβ μH cβ cβ

2 + sβ
2 + 4 sβ

2 μH
2 cβ

2 LF4,2,-2[μH, mB] +

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, mB] + 1
6
mB μH cHqui2i1 cβ gY2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, mB] +
1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF2,1,0[μH, mdp] -

cHqdpr cHqdpt cHqust cHqusi1 cHqui2r
1
cβ

2 LF3,1,-1[μH, mdp] +

1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF4,1,-2[μH, mdp] +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF2,1,0μH, mqt -

2 cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF3,1,-1μH, mqt +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF4,1,-2μH, mqt +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF2,1,0[μH, mus] -

cHqupr cHqust cHqupi1 cHqusr cHqui2t
1
sβ

2 LF3,1,-1[μH, mus] +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF4,1,-2[μH, mus] -

9
16

s4 β cHqui2i1 cβ gL2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, MW] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, MW] + 3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

2
1
sβ

gY2 + gL2

cβ
2 + sβ

2 LF3,1,-2[μH, MW] + 1
24

cHqui2i1 gL2
1
mΦ

4
1
sβ

2

2 sβ mΦ
2 -9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2 cβ

2 + sβ
2 +

9 MW μH gY2 + gL2 s4 β cH2 cβ
2 cβ

2 - sβ
2 +

sβ mΦ
2 -s4 β sβ -3 cβ

2 + sβ
2 + 2 cβ c2 β

2 -cβ
2 + sβ

2 LF3,1,-1[μH, MW] +
1
12

MW μH cHqui2i1 cβ gL2
1
mΦ

2
-9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2

LF3,1,0[μH, MW] -
1
24

cHqui2i1 gL4 69 cβ
4 + 16 sβ

2 + 69 sβ
4 + cβ

2 16 - 6 sβ
2 LF3,2,-2[μH, MW] + 1

24
cHqui2i1

gL4 -3 MW2 3 cβ
4 + 38 sβ

2 cβ
2 + 3 sβ

4 - 4 MW sβ μH cβ 8 + 51 cβ
2 + 51 sβ

2 - 72 sβ
2 μH

2 cβ
2

LF3,2,-1[μH, MW] - 3 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, MW] +

3
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

2 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 3 gL2 - 4 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, MW] + 1
4
MW μH cHqui2i1 cβ gL2

1
mΦ

2

9 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -7 gL2 + 9 c2 β

2 gY2 + gL2 LF4,1,-1[μH, MW] +
1
4
cHqui2i1 gL4 7 cβ

4 + 2 sβ
2 cβ

2 + 7 sβ
4 LF4,2,-3[μH, MW] +

1
4
cHqui2i1 gL4 MW2 cβ

4 + 14 sβ
2 cβ

2 + sβ
4 + 32 MW sβ μH cβ cβ

2 + sβ
2 + 16 sβ

2 μH
2 cβ

2

LF4,2,-2[μH, MW] + 4 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, MW] +

1
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, MW] + 1
2
MW μH cHqui2i1 cβ gL2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, MW] +
1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF2,1,1,0mB, mqp, mur -

1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF3,1,1,-1mB, mqp, mur +

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, mup -

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, mup +

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mB, mqr, mui2 +

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mqr, mui2 -

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mB, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqr, μH +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqr, μH +

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, μH -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2mB, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, μH -

1
36

cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqi1, mqr +
1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqi1, mqr +
1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mB, mqi1, mup -

1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mqi1, mup -

1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mB, mqi1, mup +

1
36

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, mui2 +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mqi1, mui2 +

1
48

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, μH -

1
48

cHqui2i1 gY4 cβ
2 + sβ

2 LF2,1,1,-1mB, mqi1, μH -
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF2,1,1,0mB, mqi1, μH +
1
72

cHqui2i1 gY4 cβ
2 + sβ

2 LF3,1,1,-2mB, mqi1, μH +
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF3,1,1,-1mB, mqi1, μH +
1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mup, mqi1 +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0[mB, mup, μH] -

4
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[mB, mup, μH] -

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0[mB, mup, μH] +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[mB, mup, μH] +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1[mB, mup, μH] -

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mui2, mqr +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mui2, mqi1 -

4
9
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mui2, mup +

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mui2, mup -

1
12

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mui2, μH -

1
3
cHqui2i1 gY4 cβ

2 + sβ
2 LF2,1,1,-1mB, mui2, μH -

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF2,1,1,0mB, mui2, μH +

2
9
cHqui2i1 gY4 cβ

2 + sβ
2 LF3,1,1,-2mB, mui2, μH +

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF3,1,1,-1mB, mui2, μH +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + μH cβ) LF2,2,1,-1mB, μH, mqr +

1
288

gY2 -12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 6 c2 β
2 gY2 + gL2 - 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 - 22 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mqi1 + 1
288

gY2 -22 cHqui2i1 gY2 mB2 cβ
2 + sβ

2 -

mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cHqui2i1 cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 6 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -3 c2 β
2 gY2 + gL2 + 4 gY2 6 cβ

2 + 17 sβ
2 - 48 cHqui2i1 gY2 μH2 cβ

2

LF2,2,1,-1mB, μH, mqi1 - 1
6
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mqi1 +
5
8
cHqupr cHqupi1 cHqui2r gY2 LF2,2,1,-2[mB, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (6 mB sβ + μH cβ) LF2,2,1,-1[mB, μH, mup] +

1
72

gY2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 32 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mui2 + 1
72

gY2 12 mB μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 32 gY2 mB2 cβ
2 + sβ

2 + mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -3 c2 β

2 gY2 + gL2 + 8 gY2 3 cβ
2 + 11 sβ

2 + 48 gY2 μH2 cβ
2

LF2,2,1,-1mB, μH, mui2 + 2
3
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mui2 -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mdp, mds, mqr +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mds, mqt -

1
2
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF1,1,1,0[mdp, mds, μH] -

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mdp, mds, μH] -

3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mdp, mqr, mds +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mqr, mqt +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdp, mqr, μH -

1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2
gY2 + gL2

s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mdp, mqr, μH +
3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mdp, mqt, mds -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t - cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mdp, μH, mqr - 3
2
adpr cHqdst cHqdrt cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adps cβ
2 (s2 β + 2 sβ cβ) + μH cHqdsp -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mds, mqp -
3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mdr, mqp, mds -
3
2
adpr cHqdst cHqdsp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adtr cβ
2 (s2 β + 2 sβ cβ) + μH cHqdrt -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mqp, mqt -
1
8
s4 β μH adpr cHqdri1 cHqui2p

1
mΦ

2
1
sβ

2
1
cβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,1,0mdr, mqp, μH +

1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdr, mqp, μH +

1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2
gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ

2 c2 β
2

LF3,1,1,-1mdr, mqp, μH - 1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t - cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mdr, μH, mqp + 1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mds, mdp, μH] +

3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mds, mqp, mdr +
3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mds, mqr, mdp -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mds, mqr, mqt -

3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mds, mqt, mdp -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0[Mep, Mes, mlr] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, Mes, mlt -

1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mep, mlr, Mes] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, mlr, mlt +

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mep, mlt, Mes -

1
2
aepr cHlest cHlert cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aeps cβ
2 (s2 β + 2 sβ cβ) + μH cHlesp -2 cβ

3 + s2 β sβ LF1,1,1,0[Mer, Mes, mlp] -
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mer, mlp, Mes] -
1
2
aepr cHlest cHlesp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aetr cβ
2 (s2 β + 2 sβ cβ) + μH cHlert -2 cβ

3 + s2 β sβ LF1,1,1,0Mer, mlp, mlt +
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mes, mlp, Mer] +
1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mes, mlr, Mep] -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0Mes, mlr, mlt -

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mes, mlt, Mep +

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF2,1,1,0mG, mqp, mur -

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF3,1,1,-1mG, mqp, mur +

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF2,1,1,0mG, mqr, mup -

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF3,1,1,-1mG, mqr, mup +

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mG, mqr, mui2 +

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mqr, mui2 -

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mG, mqr, mui2 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mqi1, mqr +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mqi1, mqr +

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mG, mqi1, mup -

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mqi1, mup -

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mG, mqi1, mup +

1
3
mG s4 β μH cHqui2i1 gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mG, mqi1, mui2 +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mqi1, mui2 +

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mup, mqi1 -

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mui2, mqr +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mui2, mqi1 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mui2, mup +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mui2, mup +

1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,1,1,0[mlp, Mer, Mes] -
1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF3,1,1,-1[mlp, Mer, Mes] +
1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,1,1,0[mlr, Mep, Mes] -

1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF3,1,1,-1[mlr, Mep, Mes] +

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF2,1,1,0mlr, Mes, mlt -

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF3,1,1,-1mlr, Mes, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,1,1,0mlt, Mep, Mes -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mlt, Mep, Mes +

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF2,1,1,0mlt, Mer, mlp -

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF3,1,1,-1mlt, Mer, mlp +

3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,1,1,0mqp, mdr, mds -
3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF3,1,1,-1mqp, mdr, mds +
1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqp, mdr, μH + 1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqp, mdr, μH -
3
2
adpr cHqust cHqusp cHqui2i1 adtr cβ

2 + sβ μH cHqdrt LF2,2,1,-1mqp, mqt, mdr +
3
2
aupr cHqust cHqusp cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

autr sβ
2 + μH cHqurt cβ LF1,1,1,0mqp, mqt, mur -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqp, mqt, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqp, mqt, mur +
3
4
aupr cHqdst cHqdsp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,2,1,-1mqp, mur, mqt +
3
2
aupr cHqust cHqurt cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

aups sβ
2 + μH cHqusp cβ LF1,1,1,0mqp, mur, mus -

1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t + cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mqp, μH, mdr - 1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqr, mB, mqi1 +
3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,1,1,0mqr, mdp, mds -

3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF3,1,1,-1mqr, mdp, mds +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqr, mdp, μH - 1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqr, mdp, μH +

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF2,1,1,0mqr, mds, mqt -

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF3,1,1,-1mqr, mds, mqt -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqr, mG, mqi1 -

3
2
sβ μH cHqdpr cHqust cHqusr cHqui2i1

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,2,1,-1mqr, mqt, mdp +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqr, mqt, mup +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mqr, mqt, mup -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mqr, mqt, mup +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mqt, mus -

3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - cHqupr cHqupt

aurs sβ
2 + μH cHqusr cβ LF2,1,1,0mqr, mqt, mus + 3

2
μH cHqust cHqui2i1 cβ

1
sβ

2

cHqdpr cHqdpt - cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ LF3,1,1,-1mqr, mqt, mus -

1
2
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t LF1,1,1,0mqr, mqt, μH +

1
4
cHqust

1
sβ

2
cHqusi1 cHqui2r cHqdpr cHqdpt + cHqupr cHqupt - cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1mqr, mqt, μH -
1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqr, mqi1, MW +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mup, mus +

3
4
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - 2 cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ

LF2,2,1,-1mqr, mus, mqt + 3
2
cHqupr cHqupi1 cHqui2r gL2 LF1,1,1,0mqr, MW, μH -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t + cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mqr, μH, mdp + 3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2

μH
2 1

cβ
2 LF2,1,1,0mqt, mdp, mds -

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mqt, mdp, mds +

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,0mqt, mdr, mqp -

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF3,1,1,-1mqt, mdr, mqp -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqt, mqp, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqt, mqp, mur -
3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 -aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ

LF2,1,1,0mqt, mqr, mus + 3
2
μH cHqust cHqui2i1 cβ

1
sβ

2

-aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ LF3,1,1,-1mqt, mqr, mus -
1
4
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1mqt, mqr, μH +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqt, mup, mus +

3
4
aupr cHqui2i1 cHqdst cHqdsp - 2 cHqust cHqusp

autr sβ
2 + μH cHqurt cβ LF2,2,1,-1mqt, mur, mqp +

3
4
μH cHqdpr cHqdpt cHqust cHqui2i1 cβ

1
sβ

2 aurs sβ
2 + μH cHqusr cβ LF2,2,1,-1mqt, mus, mqr +

1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqi1, mB, mqr +
1

216
mB gY2

1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mB, mui2 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mqi1, mB, mui2 + 1
72

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,1,-1mqi1, mB, μH +
1
72

mB μH c2 β cHqui2i1 cβ
1
sβ

gY4 - 3 gY2 gL2 LF2,1,1,0mqi1, mB, μH +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqi1, mG, mqr +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mG, mui2 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF3,1,1,-1mqi1, mG, mui2 -

1
4
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,0mqi1, mqr, MW +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqi1, mqr, MW -

3
16

MW s4 β μH cHqui2i1 gL2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mqi1, MW, μH -

1
8
c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,1,-1mqi1, MW, μH -

1
8
MW μH c2 β cHqui2i1 cβ gL2

1
sβ

gY2 + gL2 LF2,1,1,0mqi1, MW, μH -

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mup, mB, mui2 -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mup, mG, mui2 +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mup, mqr, mqt -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mup, mqr, mqt +

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mup, mqr, mus -

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mup, mqr, mus -
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,2,1,-1mup, mus, mqr -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,2,1,-1mup, mus, mqt -

1
2
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF1,1,1,0[mup, mus, μH] -

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mup, mus, μH] +

3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,1,1,0mur, mqp, mqt -
3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mur, mqp, mqt +

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF2,1,1,0mur, mqp, mus -

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF3,1,1,-1mur, mqp, mus -

3
2
aupr cHqust cHqurt cHqui2i1 aups sβ

2 + μH cHqusp cβ LF2,2,1,-1mur, mus, mqp +
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mus, mqr, mqt -

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mus, mqr, mqt +

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF2,1,1,0mus, mqt, mup -

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mus, mqt, mup +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mus, mup, μH] +

1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mB, mqi1 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mB, mqi1 + 2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mui2, mB, mup +

2
9
c2 β cHqui2i1 gY4 LF2,1,1,-1mui2, mB, μH +

2
9
mB μH c2 β cHqui2i1 cβ gY4

1
sβ

LF2,1,1,0mui2, mB, μH +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mG, mqi1 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mG, mqi1 + 2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mui2, mG, mup -

3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1MW, mqr, μH -
3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0MW, mqr, μH +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2MW, mqr, μH +

3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1MW, mqr, μH +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1MW, mqi1, mqr -

3
16

cHqui2i1 gL4 cβ
2 + 5 sβ

2 LF2,1,1,-1MW, mqi1, μH -
1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF2,1,1,0MW, mqi1, μH +

1
8
cHqui2i1 gL4 cβ

2 + 5 sβ
2 LF3,1,1,-2MW, mqi1, μH +

1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF3,1,1,-1MW, mqi1, μH -

2 cHqui2i1 gY2 gL2 LF2,2,1,-2[MW, μH, mB] cβ
2 + sβ

22 +
1
2
cHqui2i1 gY2 gL2 -3 mB MW cβ

2 + sβ
22 - 2 sβ μH cβ (7 mB + 5 MW) cβ

2 + sβ
2 - 12 sβ

2 μH
2 cβ

2

LF2,2,1,-1[MW, μH, mB] - 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF2,2,1,0[MW, μH, mB] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[MW, μH, mB] cβ
2 + sβ

22 + cHqui2i1 gY2 gL2

mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2 LF3,2,1,-2[MW, μH, mB] +

4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[MW, μH, mB] +

1
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mdp] +

1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,2,1,-1[MW, μH, mdp] +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2MW, μH, mqr +

3
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (5 MW sβ + μH cβ) LF2,2,1,-1MW, μH, mqr +

1
32

gL2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 10 gL2 cβ
2 + 5 sβ

2

LF2,2,1,-2MW, μH, mqi1 + 1
32

gL2 12 MW μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 10 gL2 MW2 5 cβ
2 + sβ

2 + 3 MW μH cβ
1
mΦ

2
1
sβ

2
s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -c2 β

2 gY2 + gL2 + 4 gL2 2 cβ
2 + 7 sβ

2 + 48 gL2 μH2 cβ
2

LF2,2,1,-1MW, μH, mqi1 + 3
2
cHqui2i1 gL4 MW2 μH2 cβ

2 LF2,2,1,0MW, μH, mqi1 +
1
8
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,2,1,-1[MW, μH, mup] -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqr -

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF2,1,1,0μH, mB, mqr +

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqr +

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF3,1,1,-1μH, mB, mqr +

1
8
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqi1 +

1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF2,1,1,0μH, mB, mqi1 -

1
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqi1 -
1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF3,1,1,-1μH, mB, mqi1 -

29
24

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[μH, mB, mup] -
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF2,1,1,0[μH, mB, mup] +

7
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[μH, mB, mup] +
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF3,1,1,-1[μH, mB, mup] -

1
2
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mui2 -

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0μH, mB, mui2 +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mui2 +

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1μH, mB, mui2 + 1
4
cHqui2i1 gY2 gL2

1
mΦ

2
1
sβ

sβ mΦ
2 3 cβ

4 + 8 sβ
2 cβ

2 + 3 sβ
4 - 4 μH cβ (mB + MW) cβ

4 - sβ
4 + 8 sβ μH

2 cβ
2 -cβ

2 + sβ
2

LF2,1,1,-1[μH, mB, MW] + mB cHqui2i1 cβ gY2 gL2
1
mΦ

2

MW cβ mΦ
2 sβ

2 + 2 sβ μH mΦ
2 cβ

2 + sβ
2 + 2 MW cβ μH

2 -cβ
2 + sβ

2 LF2,1,1,0[μH, mB, MW] -
1
4
cHqui2i1 gY2 gL2 7 cβ

4 + 10 sβ
2 cβ

2 + 7 sβ
4 LF3,1,1,-2[μH, mB, MW] + 1

4
cHqui2i1 gY2 gL2

-mB MW 3 cβ
2 + sβ

2 cβ
2 + 3 sβ

2 - 4 sβ μH cβ (5 mB + 3 MW) cβ
2 + sβ

2 - 16 sβ
2 μH

2 cβ
2

LF3,1,1,-1[μH, mB, MW] - 2 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,1,1,0[μH, mB, MW] +

cHqui2i1 gY2 gL2 cβ
4 + sβ

2 cβ
2 + sβ

4 LF4,1,1,-3[μH, mB, MW] +
1
2
cHqui2i1 gY2 gL2 mB MW cβ

4 + 4 sβ
2 cβ

2 + sβ
4 + 6 sβ μH cβ (mB + MW) cβ

2 + sβ
2 + 6 sβ

2 μH
2 cβ

2

LF4,1,1,-2[μH, mB, MW] + 3 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF4,1,1,-1[μH, mB, MW] +

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[μH, mdp, mds] -

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF2,1,1,0μH, mdp, mqr +

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF3,1,1,-1μH, mdp, mqr -

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,0μH, mdp, mqt +

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF3,1,1,-1μH, mdp, mqt -

3
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,1,1,-1[μH, mdp, MW] -

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,1,1,0[μH, mdp, MW] +

1
2
cHqdpr cHqdpi1 cHqui2r gL2 LF3,1,1,-2[μH, mdp, MW] +

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF3,1,1,-1[μH, mdp, MW] -

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF2,1,1,0μH, mdr, mqp +

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF3,1,1,-1μH, mdr, mqp +

1
4
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1μH, mqr, mqt - 3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqr, MW -
3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF2,1,1,0μH, mqr, MW +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqr, MW +

3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF3,1,1,-1μH, mqr, MW -

9
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqi1, MW -

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0μH, mqi1, MW +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqi1, MW +

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1μH, mqi1, MW +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[μH, mup, mus] -

3
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1[μH, mup, MW] -

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,1,1,0[μH, mup, MW] +

1
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2[μH, mup, MW] +

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF3,1,1,-1[μH, mup, MW] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[μH, MW, mB] cβ
2 + sβ

22 +

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2

LF3,2,1,-2[μH, MW, mB] + 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[μH, MW, mB] -

1
8
aupr cHquri1 cHqui2p gY2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqp, mur, μH +

3
16

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqp, mur, μH -
4
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mB, mqp, mui2, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mB, mqp, mui2, mur -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqr, mup, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqr, mup, μH -

4
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqr, mui2, mup +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, mup -

1
6
cHqupr cHqupi1 gY2

1
sβ

2 (3 mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,0mB, mqr, mui2, μH + 1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, μH -

1
36

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,0mB, mqi1, mqp, mur +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mB, mqi1, mqp, mur -

1
36

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mqr, mup +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mqr, mup -

2
9
mB cHqupr cHqupi1 gY2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqi1, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mqi1, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mqi1, mqr, μH +

1
24

cHqupr cHqui2r gY2
1
sβ

2 (3 mB sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mB, mqi1, mup, μH - 1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mup, μH -

2
9
mB cHqupr cHqui2r gY2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mui2, mup -

2
9
gY4

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ mB cβ

2 + sβ
2 + sβ μH cβ LF2,1,1,1,-1mB, mqi1, mui2, μH -

2
9
μH cβ gY4 mB2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF2,1,1,1,0mB, mqi1, mui2, μH +
1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF1,1,1,1,-1mB, mqi1, MW, μH +

1
12

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF1,1,1,1,0mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1mB, mqi1, MW, μH +
2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mui2, mup, μH +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mui2, mup, μH +

3 sβ cHqdpr cHqdst cHqui2i1
1
mΦ

2 μH
2 1

cβ
2

sβ cHqdpt cHqdsr μH
2 + adrs -sβ adtp cβ

2 + μH cHqdpt cβ
2 - sβ

2

LF1,1,1,1,0mdp, mds, mqr, mqt - 1
2
μH cHqdpr cHqdst

1
cβ

4

sβ adtp cHqdsi1 cHqui2r cβ
2 + μH -2 cHqdpi1 cHqdsr cHqui2t cβ

2 + cHqdpt cHqdsi1 cHqui2r sβ
2

LF1,1,1,1,0mdp, mds, mqt, μH -
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mdp, mds, mqt, μH -

3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4 cHqdpt cHqdsr sβ

2 μH
2 + adrs adtp cβ

4 + sβ μH cHqdpt cβ
2

LF2,2,1,1,-1mdp, mqr, mds, mqt - 1
2
μH cHqdpr

1
sβ

1
cβ

2

-2 sβ μH cHqdst cHqdpi1 cHqdsr cHqui2t + cHqust cHqusi1 cHqui2r adtp cβ
2 + sβ μH cHqdpt

LF1,1,1,1,0mdp, mqr, mqt, μH -
1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdp, mqr, MW, μH +

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mdp, mqr, MW, μH +

3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mdp, mqt, mds, mqr -

1
2
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,0mdp, mqi1, mqr, MW -

1
4
cHqdpr cHqui2r gL2

1
cβ

2 (3 MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1

LF1,1,1,1,0mdp, mqi1, MW, μH - 1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mdp, mqi1, MW, μH + 3 μH adpr cHqdst cHqui2i1

1
mΦ

2

μH cHqdsp adtr cβ
2 - sβ

2 + 2 sβ μH cHqdrt + adps -2 sβ adtr cβ
2 + μH cHqdrt cβ

2 - sβ
2

LF1,1,1,1,0mdr, mds, mqp, mqt - 1
2
adpr cHqdst

1
sβ

1
cβ

2

sβ adps cHqdri1 cHqui2t cβ
2 + μH -2 cHqdrt cHqdsi1 cHqui2p cβ

2 + cHqdri1 cHqdsp cHqui2t sβ
2

LF1,1,1,1,0mdr, mds, mqp, μH +
1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mdr, mds, mqp, μH +

3 adpr adst cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHqdrs cHqdtp μH

2 + adpt -sβ adsr cβ
2 + μH cHqdrs cβ

2 - sβ
2

LF1,1,1,1,0mdr, mdt, mqp, mqs - 3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqp, mds, mqt - 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdr, mqp, mdt, mqs -
1
2
adpr

1
sβ

2
-2 sβ μH cHqdst cHqdri1 cHqdsp cHqui2t + cHqust cHqusi1 cHqui2p adtr cβ

2 + sβ μH cHqdrt

LF1,1,1,1,0mdr, mqp, mqt, μH -
1
4
adpr cHqdri1 cHqui2p gL2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdr, mqp, MW, μH +

1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mdr, mqp, MW, μH +

3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdr, mqs, mdt, mqp +
3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqt, mds, mqp -

1
2
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF1,1,1,1,0mdr, mqi1, mqp, MW +
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mds, mdp, mqt, μH -

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mds, mdr, mqp, μH +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,2,1,1,-1mds, mqp, mdr, mqt + 3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,2,1,1,-1mds, mqr, mdp, mqt -
3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mds, mqt, mdp, mqr -

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mds, mqt, mdr, mqp + 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdt, mqp, mdr, mqs -
3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdt, mqs, mdr, mqp + sβ cHlepr

cHlest cHqui2i1
1
mΦ

2 μH
2 1

cβ
2
sβ cHlept cHlesr μH

2 + aers -sβ aetp cβ
2 + μH cHlept cβ

2 - sβ
2

LF1,1,1,1,0Mep, Mes, mlr, mlt - 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mep, mlr, Mes, mlt +
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mep, mlt, Mes, mlr +

μH aepr cHlest cHqui2i1
1
mΦ

2
μH cHlesp aetr cβ

2 - sβ
2 + 2 sβ μH cHlert +

aeps -2 sβ aetr cβ
2 + μH cHlert cβ

2 - sβ
2 LF1,1,1,1,0Mer, Mes, mlp, mlt +

aepr aest cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHlers cHletp μH

2 + aept -sβ aesr cβ
2 + μH cHlers cβ

2 - sβ
2

LF1,1,1,1,0Mer, Met, mlp, mls - 1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlp, Mes, mlt - 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Mer, mlp, Met, mls +
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Mer, mls, Met, mlp +
1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlt, Mes, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,2,1,1,-1Mes, mlp, Mer, mlt + 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mes, mlr, Mep, mlt -
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mes, mlt, Mep, mlr -

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mes, mlt, Mer, mlp + 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Met, mlp, Mer, mls -
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Met, mls, Mer, mlp -
4
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mG, mqp, mui2, mur +
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mG, mqp, mui2, mur -

4
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqr, mui2, mup +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mG, mqr, mui2, mup -

4
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mG, mqi1, mqp, mur +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mG, mqi1, mqp, mur -

4
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mqr, mup +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mG, mqi1, mqr, mup -

8
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqi1, mqr, mui2 -

8
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mui2, mup +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlp, Mer, Mes, mlt - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlp, Mer, Mes, mlt +
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,1,1,1,0mlp, Mer, Met, mls -
1
2
aepr aest cHqui2i1 cHlers cHletp sβ

2 μH
2 + aept aesr cβ

4 + sβ μH cHlers cβ
2

LF3,1,1,1,-1mlp, Mer, Met, mls +
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mlr, Mep, Mes, mlt -

1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4
cHlept cHlesr sβ

2 μH
2 + aers aetp cβ

4 + sβ μH cHlept cβ
2

LF3,1,1,1,-1mlr, Mep, Mes, mlt + 1
2
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,1,1,1,0mls, Mer, Met, mlp -
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF3,1,1,1,-1mls, Mer, Met, mlp +
1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,1,1,1,0mlt, Mep, Mes, mlr -
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mlt, Mep, Mes, mlr +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlt, Mer, Mes, mlp - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlt, Mer, Mes, mlp -
1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mB, mqi1, mur +

5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mqp, mB, mur, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqp, mdr, mds, mqt - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqp, mdr, mds, mqt +
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,1,1,1,0mqp, mdr, mdt, mqs -
3
2
adpr adst cHqui2i1 cHqdrs cHqdtp sβ

2 μH
2 + adpt adsr cβ

4 + sβ μH cHqdrs cβ
2

LF3,1,1,1,-1mqp, mdr, mdt, mqs +
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqp, mdr, mqt, μH -

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqp, mdr, mqi1, MW -
1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mqp, mdr, MW, μH -

2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mG, mqi1, mur -
3
2
adpr aust cHqui2i1 aupt sβ

2 + μH cHqutp cβ adsr cβ
2 + sβ μH cHqdrs

LF2,2,1,1,-1mqp, mqs, mdr, mut + 3 aupr aust cHqui2i1
1
mΦ

2
1
sβ

2 cβ
2

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF1,1,1,1,0mqp, mqs, mur, mut +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mqp, mqs, mur, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mqp, mqs, mur, mut -
3
2
μH adpr cHqust cHqui2i1 cβ

1
sβ

2 aups sβ
2 + μH cHqusp cβ adtr cβ

2 + sβ μH cHqdrt

LF2,2,1,1,-1mqp, mqt, mdr, mus - 3
2
sβ μH aupr cHqdst cHqui2i1

1
cβ

2

autr sβ
2 + μH cHqurt cβ adps cβ

2 + sβ μH cHqdsp LF2,2,1,1,-1mqp, mqt, mds, mur +

3 μH aupr cHqust cHqui2i1 cβ
1
mΦ

2
1
sβ

4 cβ
2 - sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mqt, mur, mus +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqp, mqt, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqp, mqt, mur, mus -
1
2
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF1,1,1,1,0mqp, mqt, mur, μH +

1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqp, mqt, mur, μH -

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mqi1, mur, MW -

1
2
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mur, mus, μH -

1
8
aupr cHquri1 cHqui2p gL2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqp, mur, MW, μH -

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mqp, mur, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqp, mus, mqt, mur - 3

2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF2,2,1,1,-1mqp, mut, mqs, mur -
1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mB, mqi1, mup +

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mqr, mB, mup, μH -

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mqr, mB, mui2, μH +

3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mqr, mdp, mds, mqt -

3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF3,1,1,1,-1mqr, mdp, mds, mqt +
1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqr, mdp, mqt, μH -

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqr, mdp, mqi1, MW -

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mqr, mdp, MW, μH -

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mG, mqi1, mup -

3
2
cHqdpr cHqust cHqui2i1

1
sβ

μH
2 1

cβ
aurs sβ

2 + μH cHqusr cβ

adtp cβ
2 + sβ μH cHqdpt LF2,2,1,1,-1mqr, mqt, mdp, mus -

3 cHqupr cHqust cHqui2i1
1
mΦ

2
1
sβ

4 cHqupt cHqusr μH
4 cβ

4 + aurs sβ
2 μH

2 cβ
2 autp sβ

2 + 2 μH cHqupt cβ

LF1,1,1,1,0mqr, mqt, mup, mus + 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF2,1,1,1,0mqr, mqt, mup, mus -
3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF3,1,1,1,-1mqr, mqt, mup, mus +
1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

4 μH
2 cβ

2 LF2,1,1,1,-1mqr, mqt, mup, μH -

1
2
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF1,1,1,1,0mqr, mqt, mus, μH -

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1mqr, mqt, mus, μH -

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mqi1, mup, MW -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqr, mup, MW, μH -

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mqr, mup, MW, μH -

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,2,1,1,-1mqr, mus, mqt, mup + 3
2
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,1,1,1,0mqs, mdr, mdt, mqp -
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF3,1,1,1,-1mqs, mdr, mdt, mqp +
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,2,1,1,-1mqs, mur, mqp, mut +
3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,1,1,1,0mqt, mdp, mds, mqr -
3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mqt, mdp, mds, mqr -

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqt, mdp, mqr, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqt, mdr, mds, mqp - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqt, mdr, mds, mqp -
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqt, mdr, mqp, μH +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqt, mqp, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqt, mqp, mur, mus -
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqt, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mqt, mqr, mup, mus -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mqt, mqr, mup, mus +

1
4
μH aurs cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

2 LF2,1,1,1,-1mqt, mqr, mus, μH -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,2,1,1,-1mqt, mup, mqr, mus -

1
2
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF1,1,1,1,0mqt, mup, mus, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqt, mur, mqp, mus +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mB, mqp, mur +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mqr, mup -

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mup, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, mqr, MW +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, MW, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqi1, mdr, mqp, MW +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mG, mqp, mur +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mG, mqr, mup -

1
4
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mqi1, mqp, mur, MW +
1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mqp, mur, MW -

1
4
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mqi1, mqr, mup, MW +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mqr, mup, MW +

1
2
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,-1mqi1, mqr, MW, μH +

1
2
MW μH cHqui2r cβ gL2

1
sβ

2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,0mqi1, mqr, MW, μH -

1
8
cHqupr cHqui2r gL2

1
sβ

2 (3 MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mqi1, mup, MW, μH + 1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mup, MW, μH -

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mB, mqr, mui2 -

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mup, mB, mqr, μH +

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mup, mB, mqi1, μH -

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mG, mqr, mui2 +

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,1,1,1,0mup, mqr, mqt, mus - 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF3,1,1,1,-1mup, mqr, mqt, mus +
1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mup, mqr, MW, μH -

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mup, mqt, mus, μH -

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF2,1,1,1,-1mup, mqi1, MW, μH - 3
4
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + 2 μH cHqupt cβ sβ

2 LF2,2,1,1,-1mup, mus, mqr, mqt -
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mB, mqp, mui2 -
5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mur, mB, mqp, μH -
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mG, mqp, mui2 +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mur, mqp, mqs, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mur, mqp, mqs, mut +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mur, mqp, mqt, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mur, mqp, mqt, mus +
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mur, mqp, mus, μH +

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mur, mqp, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mur, mus, mqp, mqt - 3

4
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF2,2,1,1,-1mur, mut, mqp, mqs +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mus, mqp, mqt, mur - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mus, mqp, mqt, mur -
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mus, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mus, mqr, mqt, mup -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mus, mqr, mqt, mup +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mus, mqt, mup, μH +

3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mut, mqp, mqs, mur -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mut, mqp, mqs, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mB, mqp, mur +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, mup +

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, μH +

2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mG, mqp, mur +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mG, mqr, mup -

1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2MW, mB, mqi1, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1MW, mB, mqi1, μH +
3
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdp, mqr, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, mqr +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, μH +

3
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdr, mqp, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1MW, mdr, mqi1, mqp +
3
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqp, mur, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqr, mup, μH +

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1MW, mqi1, mqp, mur +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mqr, mup +

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mup, μH +

1
16

aupr cHquri1 cHqui2p gY2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqp, mur +

1
2
mB aupr cHquri1 cHqui2p gY2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mB, mqp, mur +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqr, mup +

1
2
mB cHqupr cHqupi1 cHqui2r gY2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mB, mqr, mup +

1
4
cHqupr cHqupi1 gY2

1
sβ

2 (mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF2,1,1,1,-1μH, mB, mqr, mui2 - 1
16

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mB, mqi1, mup +

1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mqi1, MW +

1
24

cHqui2i1 gY2 gL2
1
sβ

3 mB MW sβ cβ
2 + sβ

2 + 2 μH cβ (mB + MW) 2 cβ
2 + 5 sβ

2 + 8 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mqi1, MW + 1
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mqi1, MW +
1
3
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mui2, MW +

1
3
cHqui2i1 gY2 gL2

1
sβ

mB MW sβ cβ
2 + sβ

2 + μH cβ (mB + MW) cβ
2 + 3 sβ

2 + 2 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mui2, MW + 2
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mui2, MW +

1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mds, mqt +

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mqr, mqt +

1
8
μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2
9 MW sβ cβ + μH 8 cβ

2 + 9 sβ
2 LF2,1,1,1,-1μH, mdp, mqr, MW +

MW sβ cHqdpr cHqdpi1 cHqui2r gL2 μH3
1
cβ

LF2,1,1,1,0μH, mdp, mqr, MW + 3
8
cHqdpr cHqui2r

gL2
1
cβ

2 (MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1μH, mdp, mqi1, MW +

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1μH, mdr, mds, mqp +

1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1μH, mdr, mqp, mqt +

1
8
adpr cHqdri1 cHqui2p gL2

1
sβ

9 MW sβ cβ + μH 8 cβ
2 + 9 sβ

2 LF2,1,1,1,-1μH, mdr, mqp, MW +

MW adpr cHqdri1 cHqui2p cβ gL2 μH2 LF2,1,1,1,0μH, mdr, mqp, MW +
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1μH, mqp, mqt, mur +

1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1μH, mqp, mur, mus +

1
16

aupr cHquri1 cHqui2p gL2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqp, mur, MW +

1
2
MW aupr cHquri1 cHqui2p gL2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mqp, mur, MW +

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1μH, mqr, mqt, mus +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqr, mup, MW +

1
2
MW cHqupr cHqupi1 cHqui2r gL2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mqr, mup, MW +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1μH, mqt, mup, mus +

3
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mqi1, mup, MW +

2
3
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,1,-1mB, mqp, mui2, mur, μH +

2
3
mB μH aupr cHquri1 cβ gY2

1
sβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqp, mui2, mur, μH +

2
3
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,1,-1mB, mqr, mui2, mup, μH +

2
3
mB cHqupr cHqupi1 gY2

1
sβ

3 μH
2 cβ

2 auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqr, mui2, mup, μH -
1
6
aupr cHqui2p gY2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mB, mqi1, mqp, mur, μH -

1
6
mB μH aupr cHqui2p cβ gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mB, mqi1, mqp, mur, μH -

2
9
mB aupr gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqi1, mqp, mui2, mur -

1
6
μH cHqupr cHqui2r cβ gY2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mB, mqi1, mqr, mup, μH -

1
6
mB cHqupr cHqui2r gY2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mup, μH -
2
9
mB μH cHqupr cβ gY2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mui2, mup + 1
3
gY2 gL2

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ

 (mB + MW) cβ
2 + sβ

2 + 2 sβ μH cβ LF1,1,1,1,1,-1mB, mqi1, mui2, MW, μH +
2
3
mB MW μH cβ gY2 gL2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF1,1,1,1,1,0mB, mqi1, mui2, MW, μH +

sβ cHqdpr cHqdst cHqdpi1 cHqui2t μH
3 1

cβ
4

adrs cβ
2 + sβ μH cHqdsr LF1,1,1,1,1,0mdp, mds, mqr, mqt, μH +

sβ μH cHqdpr cHqui2r gL2
1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,1,-1mdp, mqi1, mqr, MW, μH +

MW cHqdpr cHqui2r gL2 μH2
1
cβ

adi1p cβ
2 + sβ μH cHqdpi1 LF1,1,1,1,1,0mdp, mqi1, mqr, MW, μH +

adpr cHqdst μH
2 1

cβ
2
adtr cHqdsi1 cHqui2p cβ

2 + sβ μH cHqdrt cHqdsi1 cHqui2p +

cHqdri1 cHqui2t adps cβ
2 + sβ μH cHqdsp LF1,1,1,1,1,0mdr, mds, mqp, mqt, μH +

μH adpr adst cHqdri1 cHqui2s
1
sβ

adpt cβ
2 + sβ μH cHqdtp LF1,1,1,1,1,0mdr, mdt, mqp, mqs, μH +

adpr cHqui2p gL2 adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,-1mdr, mqi1, mqp, MW, μH +

MW μH adpr cHqui2p cβ gL2
1
sβ

adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,0mdr, mqi1, mqp, MW, μH -

8
3
mG aupr gs2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ aupi2 sβ

2 + μH cHqui2p cβ

LF1,1,1,1,1,0mG, mqi1, mqp, mui2, mur - 8
3
mG μH cHqupr cβ gs2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,1,0mG, mqi1, mqr, mui2, mup +

1
2
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mqi1, mqp, mur, MW, μH +
1
2
MW μH aupr cHqui2p cβ gL2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mqi1, mqp, mur, MW, μH +

1
2
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mqi1, mqr, mup, MW, μH +

1
2
MW cHqupr cHqui2r gL2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mqi1, mqr, mup, MW, μH

uH
i1_i2_  1

8
s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY2 + gL2 +

ℏ 
1

192
1
mΦ

4
1
sβ

3
1
cβ

2
-6 cHqupr 6 s4 β cHqupr cHqui2i1 cH2 cβ

5 gY2 + gL2 +

sβ mΦ
2 cβ

3 -8 cHqust cHqupt cβ cHqusi1 cHqui2r - 12 cHqusr cHqui2i1 -

gY2 + gL2 12 cHqupr cHqui2i1 cβ c2 β
2 - 5 s4 β sβ cHqupi1 cHqui2r +

sβ s4 β sβ cHqui2i1 mΦ
2 cβ

2 6 cβ
3 gY2 + gL2 gY2 + 3 gL2 - 3 s4 β sβ gY2 + gL2

2
+

2 cβ -38 gY4 - 14 gL4 + 3 sβ
2 gY2 + gL2 gY2 + 3 gL2 +

2 cHqdpr 3 sβ cHqdpi1 -s4 β cHqui2r cH2 cβ
3 gY2 + gL2 + sβ mΦ

2 2 cHqui2r c2 β
2 cβ

2

gY2 + gL2 + s4 β sβ cHqui2r cβ gY2 + gL2 + 8 cHqdst cHqdsr cHqui2t sβ
2 +

8 cHqust mΦ
2 -3 cHqdpi1 cHqusr cHqui2t sβ

2 cβ
2 + cHqdpt cHqusi1 cHqui2r

3 cβ
4 - 3 sβ

2 cβ
2 - sβ

4 +
1
16

cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2 3 cHqdpr cHqdpr s2 β s4 β cH2 cβ

2 + mΦ
2

s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2 -∑p gY

2 cβ
2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mdp] + 1
24

cHqui2i1
1
mΦ

2
1
sβ

1
cβ

6 s2 β cHqdpr cHqdpr gY2 c2 β + 2 cβ
2 +

∑p gY
4 cβ

2 (-2 s2 β c2 β + s4 β)

LF2,0[mdp] - 1
36
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2

1
sβ

LF3,-1[mdp] + 1
16

cHqui2i1
1
mΦ

6

1
sβ

2

1
cβ

2

gY2 + gL2

cHlepr cHlepr s2 β s4 β cH2 cβ
2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2 -

∑p gY
2 cβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β +

s2 β s4 β mΦ
2 sβ

2 LF1,0[Mep] +
1
8
cHqui2i1

1
mΦ

2
1
sβ

1
cβ

2 s2 β cHlepr cHlepr gY2 c2 β + 2 cβ
2 +∑p gY

4 cβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[Mep] -
1
12
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[Mep] +

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mlp] -
1
16
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + gL4 (2 s2 β c2 β - s4 β) LF2,0[mlp] -

1
24
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + gL4 LF3,-1[mlp] +

1
72
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0[mlp] +

1
48
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1[mlp] -

2
45
∑p cHqu

i2i1 gL4 LF5,-2[mlp] +

1
16

cHlepr cHlepr cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2

s2 β s4 β cH2 cβ
2 + mΦ

2 s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2

LF1,0[mlr] -
1
8
s2 β cHlepr cHlepr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

c2 β + 2 cβ
2 gY2 - gL2 LF2,0[mlr] -

1
2
c2 β cHlepr cHlepr cHqui2i1 gL2 LF3,0[mlr] +

1
2
c2 β cHlepr cHlepr cHqui2i1 gL2 LF4,-1[mlr] -

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0mqp -
1
48
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + 9 gL4 (2 s2 β c2 β - s4 β) LF2,0mqp -

1
72
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + 9 gL4 LF3,-1mqp +

1
24
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0mqp +

1
16
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1mqp -

2
15
∑p cHqu

i2i1 gL4 LF5,-2mqp -

3
16

cHqui2i1
1
mΦ

6
1
sβ

4
1
cβ

2
gY2 + gL2

cHqupr cHqupr cβ
2 s2 β s4 β cβ

2 cH2 + mΦ
2 - 2 sβ cβ mΦ

2 s2 β c2 β
2 + c4 β - s2 β

2 + s4 β cβ
2 +

s2 β s4 β mΦ
2 sβ

2 - cHqdpr cHqdpr sβ
2 s2 β s4 β cH2 cβ

2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2

LF1,0mqr + 1
8
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqdpr cHqdpr sβ
2 c2 β + 2 cβ

2 gY2 + 3 gL2 -

cHqupr cHqupr cβ
2 gY2 - 3 gL2 c2 β - 2 sβ

2 LF2,0mqr +
3
2
c2 β cHqui2i1 gL2 -cHqdpr cHqdpr + cHqupr cHqupr LF3,0mqr +

3
2
c2 β cHqui2i1 gL2 cHqdpr cHqdpr - cHqupr cHqupr LF4,-1mqr +

1
16

cHqui2i1
1
mΦ

6
1
sβ

4
gY2 + gL2

3 cHqupr cHqupr -s2 β s4 β cβ
2 cH2 + mΦ

2 + 2 sβ cβ mΦ
2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β cβ

2 -

s2 β s4 β mΦ
2 sβ

2 + 2∑p gY
2 sβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 -

sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2 LF1,0[mup] +

1
6
cHqui2i1 cβ

1
mΦ

2
1
sβ

3 3 s2 β cHqupr cHqupr gY2 c2 β - 2 sβ
2 +∑p gY

4 sβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[mup] - 1
9
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[mup] +

1
6
s4 β cHqui2i1 cβ gL4

1
mΦ

2
1
sβ

LF3,-1[MW] - 1
9
cHqui2i1 gL4 LF3,0[MW] -

1
6
cHqui2i1 gL4 LF4,-1[MW] +

8
45

cHqui2i1 gL4 LF5,-2[MW] +

1
64

s4 β cHqui2i1
1
mΦ

6
1
sβ

2
gY2 + gL2 -3 s4 β cβ

2 gY2 + gL2 cH2 + mΦ
2 +

2 sβ cβ mΦ
2 gY2 -1 + 6 c2 β

2 + 3 c4 β - 3 s2 β
2 + 3 gL2 -1 + 2 c2 β

2 + c4 β - s2 β
2 -

3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF1,0[mΦ] +
1
64

s4 β
1
mΦ

2
1
sβ

1
cβ

gY2 + gL2 cHqui2i1 cβ
2 gY2 3 + 7 c4 β - 10 s2 β

2 + gL2 15 + 7 c4 β - 10 s2 β
2 +

8 cHqdpr cHqdpi1 cHqui2r cβ
2 + sβ

2 LF1,1[mΦ] -
1
32

1
mΦ

2
1
sβ

1
cβ

s4 β mΦ
2 cβ

2 gY2 + gL2 -18 cHqupr cHqupi1 cHqui2r + cHqui2i1 gY2 + 3 gL2 +

2 cHqdpr cHqdpi1 s4 β cHqui2r cH2 cβ
2 gY2 + gL2 + mΦ

2 16 sβ cHqdst cHqdsr cHqui2t cβ +

cHqui2r gY2 + gL2 2 s4 β cβ
2 - 2 sβ cβ c2 β

2 - s4 β sβ
2 LF1,2[mΦ] +

1
64

s4 β cHqui2i1 cβ
1
mΦ

2
1
sβ

2 gY2 gL2 1 - 5 c4 β + 2 s2 β
2 + gY4 3 - 5 c4 β + 2 s2 β

2 +

gL4 7 - 5 c4 β + 2 s2 β
2 LF2,0[mΦ] +

1
32

cHqui2r
1
sβ

2
1
cβ

2
cHqupr cHqupi1 cβ

4 gL2 -3 + 5 c4 β - 8 s2 β
2 + gY2 1 + 5 c4 β - 8 s2 β

2 +

cHqdpr cHqdpi1 sβ
2 gY2 (1 + c4 β) + gL2 (-3 + c4 β) 4 cβ

2 + sβ
2

LF2,1[mΦ] - 1
24

s4 β cHqui2i1 cβ
1
mΦ

2
1
sβ

gY4 + gL4 LF3,-1[mΦ] +

1
1152

cHqui2i1 9 gY4 (-1 + c4 β)
2 + 4 s2 β

4 + 18 gY2 gL2 -3 + c4 β (2 + c4 β) + 4 s2 β
4 +

gL4 17 + 9 c4 β (6 + c4 β) + 36 s2 β
4 LF3,0[mΦ] +

1
384

cHqui2i1 -3 gY4 (-1 + c4 β)
2 + 4 s2 β

4 - 6 gY2 gL2 -3 + c4 β (2 + c4 β) + 4 s2 β
4 -

gL4 -13 + 3 c4 β (6 + c4 β) + 12 s2 β
4 LF4,-1[mΦ] -

2
45

cHqui2i1 gL4 LF5,-2[mΦ] + 1
12

s4 β cHqui2i1 cβ
1
mΦ

2
1
sβ

gY4 + gL4 LF3,-1[μH] -

1
18

cHqui2i1 gL4 LF3,0[μH] - 1
12

cHqui2i1 gL4 LF4,-1[μH] +
4
45

cHqui2i1 gL4 LF5,-2[μH] +
1
36

cHqupr cHqupi1 cHqui2r gY2 LF2,1,0mB, mqr -
1
18

cHqupr cHqupi1 cHqui2r gY2 LF3,1,-1mB, mqr +
1
36

cHqupr cHqupi1 cHqui2r gY2 LF4,1,-2mB, mqr -
1

864
c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,2,-1mB, mqi1 +

4
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,0[mB, mup] -

8
9
cHqupr cHqupi1 cHqui2r gY2 LF3,1,-1[mB, mup] +

4
9
cHqupr cHqupi1 cHqui2r gY2 LF4,1,-2[mB, mup] +

2
27

c2 β cHqui2i1 gY4 LF2,2,-1mB, mui2 -
1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[mB, μH] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[mB, μH] -

μH cHqui2i1 cβ gY4
1
mΦ

2
1
sβ

cβ
2 - sβ

2 mB cβ
2 + sβ

2 + sβ μH cβ LF2,2,-1[mB, μH] +

cHqui2i1 gY4 mB2
1
mΦ

2 μH
2 cβ

2 -cβ
2 + sβ

2 LF2,2,0[mB, μH] -

3
2
s2 β cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

LF1,1,0[mdp, mds] +

3
8
μH cHqdpr cHqui2i1

1
mΦ

6
1
sβ

1
cβ

gY2 + gL2

adrp cβ -2 mΦ
2 s2 β

2 cβ
2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β -

μH cHqdpr s4 β cH2 cβ
2 + sβ mΦ

2 -2 cβ c2 β
2 + c4 β - s2 β

2 + s4 β sβ LF1,1,0mdp, mqr +
1
2
μH cHqdpr cHqui2i1 gY2

1
mΦ

2
1
cβ

adrp cβ (s2 β cβ + sβ c2 β) + μH cHqdpr (-c2 β cβ + s2 β sβ)

LF2,1,0mdp, mqr -
1
4
sβ μH c2 β cHqdpr cHqui2i1 gY2

1
cβ

2 adrp cβ
2 + sβ μH cHqdpr LF2,2,0mdp, mqr +

1
12

c2 β cHqdpr cHqdpi1 cHqui2r gY2
1
cβ

2 LF2,1,0[mdp, μH] -

1
24

c2 β cHqdpr cHqdpi1 cHqui2r gY2
1
cβ

2 LF2,2,-1[mdp, μH] +

3
8
adpr cHqui2i1

1
mΦ

6
1
sβ

2
1
cβ

gY2 + gL2

sβ adpr cβ
2 s4 β cH2 cβ

2 + mΦ
2 s4 β cβ

2 - 2 sβ cβ c2 β
2 + c4 β - s2 β

2 + 2 s4 β sβ
2 +

μH cHqdrp -s4 β cH2 cβ
4 + mΦ

2 -s4 β cβ
4 + 2 sβ cβ

3 c2 β
2 + c4 β - s4 β sβ

2 cβ
2 +

2 cβ s2 β
2 sβ

3 + s4 β sβ
4 LF1,1,0mdr, mqp + 1

2
adpr cHqui2i1 cβ gY2

1
mΦ

2

1
sβ

adpr cβ (s2 β cβ + sβ c2 β) + μH cHqdrp (-c2 β cβ + s2 β sβ) LF2,1,0mdr, mqp -

1
4
adpr c2 β cHqui2i1 gY2 adpr cβ

2 + sβ μH cHqdrp LF2,2,0mdr, mqp -
1
2
s2 β cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

LF1,1,0[Mep, Mes] +

1
8
μH cHlepr cHqui2i1

1
mΦ

6
1
sβ

1
cβ

gY2 + gL2

aerp cβ -2 mΦ
2 s2 β

2 cβ
2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β -

μH cHlepr s4 β cH2 cβ
2 + sβ mΦ

2 -2 cβ c2 β
2 + c4 β - s2 β

2 + s4 β sβ LF1,1,0[Mep, mlr] +
1
2
μH cHlepr cHqui2i1 gY2

1
mΦ

2
1
cβ

aerp cβ (s2 β cβ + sβ c2 β) + μH cHlepr (-c2 β cβ + s2 β sβ)

LF2,1,0[Mep, mlr] -
1
4
sβ μH c2 β cHlepr cHqui2i1 gY2

1
cβ

2
aerp cβ

2 + sβ μH cHlepr LF2,2,0[Mep, mlr] +

1
8
aepr cHqui2i1

1
mΦ

6
1
sβ

2
1
cβ

gY2 + gL2

sβ aepr cβ
2 s4 β cH2 cβ

2 + mΦ
2 s4 β cβ

2 - 2 sβ cβ c2 β
2 + c4 β - s2 β

2 + 2 s4 β sβ
2 +

μH cHlerp -s4 β cH2 cβ
4 + mΦ

2 -s4 β cβ
4 + 2 sβ cβ

3 c2 β
2 + c4 β - s4 β sβ

2 cβ
2 +

2 cβ s2 β
2 sβ

3 + s4 β sβ
4 LF1,1,0[Mer, mlp] + 1

2
aepr cHqui2i1 cβ gY2

1
mΦ

2

1
sβ

aepr cβ (s2 β cβ + sβ c2 β) + μH cHlerp (-c2 β cβ + s2 β sβ) LF2,1,0[Mer, mlp] -

1
4
aepr c2 β cHqui2i1 gY2 aepr cβ

2 + sβ μH cHlerp LF2,2,0[Mer, mlp] +
4
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,0mG, mqr -

8
3
cHqupr cHqupi1 cHqui2r gs2 LF3,1,-1mG, mqr +

4
3
cHqupr cHqupi1 cHqui2r gs2 LF4,1,-2mG, mqr -

1
18

c2 β cHqui2i1 gs2 gY2 - 3 gL2 LF2,2,-1mG, mqi1 +
4
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,0[mG, mup] -

8
3
cHqupr cHqupi1 cHqui2r gs2 LF3,1,-1[mG, mup] +

4
3
cHqupr cHqupi1 cHqui2r gs2 LF4,1,-2[mG, mup] +

2
9
c2 β cHqui2i1 gY2 gs2 LF2,2,-1mG, mui2 + 1

8
aepr cHqui2i1

1
mΦ

4
1
sβ

2
1
cβ

sβ aepr cβ
2 cβ

2 2 s2 β mΦ
2 -gY2 + gL2 + s4 β gY2 + gL2 -cH2 + mΦ

2 +

2 sβ c2 β cβ mΦ
2 gY2 (-1 + c2 β) + gL2 (1 + c2 β) - s4 β mΦ

2 sβ
2 gY2 + gL2 +

μH cHlerp s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-1 + c2 β) + gL2 (1 + c2 β) +

sβ cβ
2 gY2 (-2 s2 β + s4 β) + gL2 (2 s2 β + s4 β) - s4 β sβ

3 gY2 + gL2

LF2,1,0[mlp, Mer] + 1
8
aepr cHqui2i1

1
mΦ

4
1
sβ

2
1
cβ

gY2 + gL2

sβ aepr cβ
2 s4 β cH2 cβ

2 + mΦ
2 -s4 β cβ

2 - 2 sβ cβ c2 β
2 + s4 β sβ

2 +

μH cHlerp -s4 β cH2 cβ
4 + sβ mΦ

2 2 c2 β
2 cβ

3 + s4 β sβ -cβ
2 + sβ

2 LF3,1,-1[mlp, Mer] +
1
8
aepr cHqui2i1

1
mΦ

2
1
sβ

s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (-1 + c2 β) + gL2 (1 + c2 β)

aepr cβ
2 + sβ μH cHlerp LF3,1,0[mlp, Mer] +

1
4
aepr c2 β cHqui2i1 gY2 aepr cβ

2 + sβ μH cHlerp LF3,2,-1[mlp, Mer] +
1
8
aepr cHqui2i1

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 (-1 + 2 c2 β) 2 gL2 + 3 c2 β gY2 + gL2

aepr cβ
2 + sβ μH cHlerp LF4,1,-1[mlp, Mer] +

1
12

aepr cHqui2i1
1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aepr cβ
2 + sβ μH cHlerp LF5,1,-2[mlp, Mer] + 1

8
μH cHlepr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

sβ aerp cβ cβ 2 s2 β mΦ
2 -gY2 + gL2 - s4 β gY2 + gL2 cH2 - 2 mΦ

2 + 2 sβ c2 β mΦ
2

gY2 (-1 + c2 β) + gL2 (1 + c2 β) + μH cHlepr s4 β cH2 cβ
2 gY2 + gL2 + 2 sβ mΦ

2

c2 β cβ -gY2 (-1 + c2 β) - gL2 (1 + c2 β) + sβ gY2 (-s2 β + s4 β) + gL2 (s2 β + s4 β)

LF2,1,0[mlr, Mep] + 1
8
μH cHlepr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

gY2 + gL2

sβ aerp cβ s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 -

μH cHlepr s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ LF3,1,-1[mlr, Mep] +

1
8
μH cHlepr cHqui2i1

1
mΦ

2
1
cβ

2
s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ

2 gY2 (-1 + c2 β) + gL2 (1 + c2 β)

aerp cβ
2 + sβ μH cHlepr LF3,1,0[mlr, Mep] +

1
4
sβ μH c2 β cHlepr cHqui2i1 gY2

1
cβ

2
aerp cβ

2 + sβ μH cHlepr LF3,2,-1[mlr, Mep] -

1
8
μH cHlepr cHqui2i1

1
mΦ

2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 (-1 + 2 c2 β) 2 gL2 + 3 c2 β gY2 + gL2

aerp cβ
2 + sβ μH cHlepr LF4,1,-1[mlr, Mep] +

1
12

μH cHlepr cHqui2i1
1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aerp cβ
2 + sβ μH cHlepr LF5,1,-2[mlr, Mep] -

1
2
s2 β cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

LF1,1,0mlr, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 LF2,1,0mlr, mlt -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 LF3,1,-1mlr, mlt +

1
8
adpr cHqui2i1

1
mΦ

4
1
sβ

2
1
cβ

sβ adpr cβ
2 cβ

2 2 s2 β mΦ
2 gY2 + 3 gL2 + 3 s4 β gY2 + gL2 -cH2 + mΦ

2 +

2 sβ c2 β cβ mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) - 3 s4 β mΦ

2 sβ
2 gY2 + gL2 +

μH cHqdrp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) +

sβ cβ
2 3 gL2 (2 s2 β + s4 β) + gY2 (2 s2 β + 3 s4 β) - 3 s4 β sβ

3 gY2 + gL2

LF2,1,0mqp, mdr + 3
8
adpr cHqui2i1

1
mΦ

4
1
sβ

2
1
cβ

gY2 + gL2

sβ adpr cβ
2 s4 β cH2 cβ

2 + mΦ
2 -s4 β cβ

2 - 2 sβ cβ c2 β
2 + s4 β sβ

2 +

μH cHqdrp -s4 β cH2 cβ
4 + sβ mΦ

2 2 c2 β
2 cβ

3 + s4 β sβ -cβ
2 + sβ

2 LF3,1,-1mqp, mdr +
1
8
adpr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adpr cβ
2 + sβ μH cHqdrp LF3,1,0mqp, mdr +

1
4
adpr c2 β cHqui2i1 gY2 adpr cβ

2 + sβ μH cHqdrp LF3,2,-1mqp, mdr +
3
8
adpr cHqui2i1

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adpr cβ
2 + sβ μH cHqdrp LF4,1,-1mqp, mdr +

1
4
adpr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

adpr cβ
2 + sβ μH cHqdrp LF5,1,-2mqp, mdr + 3

8
aupr cHqui2i1

1
mΦ

6
1
sβ

3
gY2 + gL2

aupr cβ sβ
2 -s4 β cH2 cβ

2 + sβ mΦ
2 2 cβ c2 β

2 + c4 β - s2 β
2 - s4 β sβ + μH cHqurp -s4 β cH2 cβ

4 +

mΦ
2 -s4 β cβ

4 + 2 sβ cβ
3 c2 β

2 + c4 β - s4 β sβ
2 cβ

2 + 2 cβ s2 β
2 sβ

3 + s4 β sβ
4

LF1,1,0mqp, mur - 1
4
aupr cHqui2i1 cβ

1
mΦ

2
1
sβ

2
gY2 - 3 gL2 (c2 β cβ - s2 β sβ)

aupr sβ
2 + μH cHqurp cβ LF2,1,0mqp, mur -

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF2,2,0mqp, mur +
3
2
aupr c2 β cHqui2i1 gL2 aupr sβ

2 + μH cHqurp cβ LF3,1,0mqp, mur -
1
4
aupr cHqui2i1 gL2 (-1 + 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mqp, mur -
3
2
aupr c2 β cHqui2i1 gL2 aupr sβ

2 + μH cHqurp cβ LF4,1,-1mqp, mur +
1
8
μH cHqdpr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

sβ adrp cβ cβ 2 s2 β mΦ
2 gY2 + 3 gL2 - 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 +

2 sβ c2 β mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) +

μH cHqdpr 3 s4 β cH2 cβ
2 gY2 + gL2 + 2 sβ mΦ

2 c2 β cβ -gY2 (1 + 3 c2 β) - 3 gL2 (1 + c2 β) +

sβ 3 gL2 (s2 β + s4 β) + gY2 (s2 β + 3 s4 β) LF2,1,0mqr, mdp +
3
8
μH cHqdpr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

gY2 + gL2 sβ adrp cβ s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 -

μH cHqdpr s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ LF3,1,-1mqr, mdp + 1

8
μH cHqdpr

cHqui2i1
1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ

2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adrp cβ
2 + sβ μH cHqdpr LF3,1,0mqr, mdp +

1
4
sβ μH c2 β cHqdpr cHqui2i1 gY2

1
cβ

2 adrp cβ
2 + sβ μH cHqdpr LF3,2,-1mqr, mdp -

3
8
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF4,1,-1mqr, mdp +

1
4
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF5,1,-2mqr, mdp + 3

2
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqupr cHqust cHqupt cHqusr cβ
2 - cHqdpr cHqdst cHqdpt cHqdsr sβ

2 LF1,1,0mqr, mqt +
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF2,1,0mqr, mqt -
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF3,1,-1mqr, mqt + 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

6
1
sβ

3
gY2 + gL2

sβ aurp -2 mΦ
2 s2 β

2 cβ
2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 s4 β cβ
2 - 2 sβ cβ c2 β

2 + c4 β - s2 β
2 + 2 s4 β sβ

2

LF1,1,0mqr, mup + 1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
gY2 - 3 gL2

(s2 β cβ + sβ c2 β) aurp sβ
2 + μH cHqupr cβ LF2,1,0mqr, mup -

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ LF2,2,0mqr, mup +

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF3,1,0mqr, mup -

1
4
μH cHqupr cHqui2i1 cβ gL2

1
sβ

2 (-1 + 3 c2 β) aurp sβ
2 + μH cHqupr cβ LF3,2,-1mqr, mup -

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF4,1,-1mqr, mup +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,1,0mqr, μH -

1
24

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1mqr, μH -

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF2,1,0mqt, mqr +

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF3,1,-1mqt, mqr +

1
432

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,0mqi1, mB +
1
9
c2 β cHqui2i1 gs2 gY2 - 3 gL2 LF2,1,0mqi1, mG +

1
16

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,0mqi1, MW -
1
32

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,2,-1mqi1, MW -

1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
aurp sβ

2 cβ 8 s2 β gY2 mΦ
2 + 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 -

2 sβ c2 β mΦ
2 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

μH cHqupr cβ
2 8 s2 β gY2 mΦ

2 + 3 s4 β gY2 + gL2 cH2 - mΦ
2 - 2 sβ c2 β cβ mΦ

2

gY2 (-4 + 3 c2 β) + 3 c2 β gL2 + 3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF2,1,0mup, mqr +
3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
gY2 + gL2 aurp sβ

2 s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 -s4 β cβ
2 - 2 sβ cβ c2 β

2 + s4 β sβ
2

LF3,1,-1mup, mqr + 1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF3,1,0mup, mqr +

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ

LF3,2,-1mup, mqr - 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF4,1,-1mup, mqr +

1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aurp sβ
2 + μH cHqupr cβ LF5,1,-2mup, mqr +

3
2
s2 β cHqupr cHqust cHqupt cHqusr cHqui2i1 cβ

1
mΦ

2
1
sβ

3 LF1,1,0[mup, mus] -

1
6
c2 β cHqupr cHqupi1 cHqui2r gY2

1
sβ

2 LF2,1,0[mup, μH] +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1[mup, μH] +

1
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
aupr cβ sβ

2 3 s4 β cH2 cβ
2 gY2 + gL2 +

2 sβ mΦ
2 c2 β cβ gY2 (4 - 3 c2 β) - 3 c2 β gL2 + sβ -4 s2 β gY2 + 3 s4 β gY2 + gL2 +

μH cHqurp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

sβ cβ
2 -8 s2 β gY2 + 3 s4 β gY2 + gL2 - 3 s4 β sβ

3 gY2 + gL2 LF2,1,0mur, mqp -
3
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
gY2 + gL2 aupr cβ sβ

2 s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ +

μH cHqurp s4 β cH2 cβ
4 + sβ mΦ

2 -2 c2 β
2 cβ

3 + s4 β sβ cβ
2 - sβ

2 LF3,1,-1mur, mqp +
1
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF3,1,0mur, mqp +

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mur, mqp -

3
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF4,1,-1mur, mqp +

1
4
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aupr sβ
2 + μH cHqurp cβ LF5,1,-2mur, mqp -

4
27

c2 β cHqui2i1 gY4 LF2,1,0mui2, mB - 4
9
c2 β cHqui2i1 gY2 gs2 LF2,1,0mui2, mG +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF2,1,0MW, mqr -

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,-1MW, mqr +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF4,1,-2MW, mqr -

3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[MW, μH] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[MW, μH] +
2
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF2,1,0[MW, μH] + 2 cHqui2i1 gL4

1
mΦ

2 cβ
2 cβ

2 - sβ
2

LF2,2,-2[MW, μH] + 1
12

cHqui2i1 gL4
1
mΦ

2
1
sβ

mΦ
2 sβ

3 8 + 9 sβ
2 - 36 MW μH cβ

5 + 36 MW μH cβ sβ
4 - 3 sβ cβ

4 8 MW2 - 3 mΦ
2 + 12 μH

2 +

4 sβ cβ
2 mΦ

2 2 - 6 sβ
2 + 3 sβ

2 2 MW2 + 3 μH
2 LF2,2,-1[MW, μH] +

1
3
MW cHqui2i1 cβ gL4

1
mΦ

2
4 sβ μH mΦ

2 - 9 MW μH2 cβ
3 + 3 MW cβ sβ

2 mΦ
2 + 3 μH

2 LF2,2,0[MW, μH] -

1
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF3,1,-1[MW, μH] -

1
3
cHqui2i1 gL4 6 cβ

4 + sβ
2 + 6 sβ

4 + cβ
2 1 - 12 sβ

2 LF3,2,-2[MW, μH] +

1
6
MW cHqui2i1 gL4 9 MW cβ

2 - sβ
22 - 4 sβ μH cβ LF3,2,-1[MW, μH] +

cHqui2i1 gL4 LF3,3,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF3,3,-2[MW, μH] cβ
2 - sβ

22 +

cHqui2i1 gL4 LF4,2,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF4,2,-2[MW, μH] cβ
2 - sβ

22 -
3
16

s4 β cHqui2i1 cβ gY2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, mB] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, mB] + 1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF3,1,-2[μH, mB] +

1
8
cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2 2 sβ mΦ

2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 cβ
2 + sβ

2 +

mB μH s4 β cH2 cβ
2 cβ

2 - sβ
2 + sβ mΦ

2 -s4 β sβ -3 cβ
2 + sβ

2 + 2 cβ c2 β
2 -cβ

2 + sβ
2

LF3,1,-1[μH, mB] - 1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

LF3,1,0[μH, mB] - 3
8
cHqui2i1 gY4 LF3,2,-2[μH, mB] cβ

2 + sβ
22 +

1
8
cHqui2i1 gY4 -3 mB2 cβ

2 + sβ
22 - 20 mB sβ μH cβ cβ

2 + sβ
2 - 8 sβ

2 μH
2 cβ

2 LF3,2,-1[μH, mB] -

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

6 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 5 gL2 - 12 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, mB] +
1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 gL2 - 3 c2 β
2 gY2 + gL2

LF4,1,-1[μH, mB] + 1
4
cHqui2i1 gY4 LF4,2,-3[μH, mB] cβ

2 + sβ
22 +

1
4
cHqui2i1 gY4 mB2 cβ

2 + sβ
22 + 8 mB sβ μH cβ cβ

2 + sβ
2 + 4 sβ

2 μH
2 cβ

2 LF4,2,-2[μH, mB] +

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, mB] + 1
6
mB μH cHqui2i1 cβ gY2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, mB] +
1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF2,1,0[μH, mdp] -

cHqdpr cHqdpt cHqust cHqusi1 cHqui2r
1
cβ

2 LF3,1,-1[μH, mdp] +

1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF4,1,-2[μH, mdp] +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF2,1,0μH, mqt -

2 cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF3,1,-1μH, mqt +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF4,1,-2μH, mqt +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF2,1,0[μH, mus] -

cHqupr cHqust cHqupi1 cHqusr cHqui2t
1
sβ

2 LF3,1,-1[μH, mus] +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF4,1,-2[μH, mus] -

9
16

s4 β cHqui2i1 cβ gL2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, MW] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, MW] + 3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

2
1
sβ

gY2 + gL2

cβ
2 + sβ

2 LF3,1,-2[μH, MW] + 1
24

cHqui2i1 gL2
1
mΦ

4
1
sβ

2

2 sβ mΦ
2 -9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2 cβ

2 + sβ
2 +

9 MW μH gY2 + gL2 s4 β cH2 cβ
2 cβ

2 - sβ
2 +

sβ mΦ
2 -s4 β sβ -3 cβ

2 + sβ
2 + 2 cβ c2 β

2 -cβ
2 + sβ

2 LF3,1,-1[μH, MW] +
1
12

MW μH cHqui2i1 cβ gL2
1
mΦ

2
-9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2

LF3,1,0[μH, MW] -
1
24

cHqui2i1 gL4 69 cβ
4 + 16 sβ

2 + 69 sβ
4 + cβ

2 16 - 6 sβ
2 LF3,2,-2[μH, MW] + 1

24
cHqui2i1

gL4 -3 MW2 3 cβ
4 + 38 sβ

2 cβ
2 + 3 sβ

4 - 4 MW sβ μH cβ 8 + 51 cβ
2 + 51 sβ

2 - 72 sβ
2 μH

2 cβ
2

LF3,2,-1[μH, MW] - 3 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, MW] +

3
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

2 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 3 gL2 - 4 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, MW] + 1
4
MW μH cHqui2i1 cβ gL2

1
mΦ

2

9 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -7 gL2 + 9 c2 β

2 gY2 + gL2 LF4,1,-1[μH, MW] +
1
4
cHqui2i1 gL4 7 cβ

4 + 2 sβ
2 cβ

2 + 7 sβ
4 LF4,2,-3[μH, MW] +

1
4
cHqui2i1 gL4 MW2 cβ

4 + 14 sβ
2 cβ

2 + sβ
4 + 32 MW sβ μH cβ cβ

2 + sβ
2 + 16 sβ

2 μH
2 cβ

2

LF4,2,-2[μH, MW] + 4 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, MW] +

1
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, MW] + 1
2
MW μH cHqui2i1 cβ gL2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, MW] +
1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF2,1,1,0mB, mqp, mur -

1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF3,1,1,-1mB, mqp, mur +

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, mup -

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, mup +

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mB, mqr, mui2 +

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mqr, mui2 -

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mB, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqr, μH +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqr, μH +

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, μH -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2mB, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, μH -

1
36

cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqi1, mqr +
1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqi1, mqr +
1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mB, mqi1, mup -

1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mqi1, mup -

1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mB, mqi1, mup +

1
36

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, mui2 +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mqi1, mui2 +

1
48

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, μH -

1
48

cHqui2i1 gY4 cβ
2 + sβ

2 LF2,1,1,-1mB, mqi1, μH -
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF2,1,1,0mB, mqi1, μH +
1
72

cHqui2i1 gY4 cβ
2 + sβ

2 LF3,1,1,-2mB, mqi1, μH +
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF3,1,1,-1mB, mqi1, μH +
1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mup, mqi1 +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0[mB, mup, μH] -

4
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[mB, mup, μH] -

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0[mB, mup, μH] +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[mB, mup, μH] +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1[mB, mup, μH] -

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mui2, mqr +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mui2, mqi1 -

4
9
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mui2, mup +

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mui2, mup -

1
12

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mui2, μH -

1
3
cHqui2i1 gY4 cβ

2 + sβ
2 LF2,1,1,-1mB, mui2, μH -

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF2,1,1,0mB, mui2, μH +

2
9
cHqui2i1 gY4 cβ

2 + sβ
2 LF3,1,1,-2mB, mui2, μH +

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF3,1,1,-1mB, mui2, μH +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + μH cβ) LF2,2,1,-1mB, μH, mqr +

1
288

gY2 -12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 6 c2 β
2 gY2 + gL2 - 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 - 22 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mqi1 + 1
288

gY2 -22 cHqui2i1 gY2 mB2 cβ
2 + sβ

2 -

mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cHqui2i1 cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 6 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -3 c2 β
2 gY2 + gL2 + 4 gY2 6 cβ

2 + 17 sβ
2 - 48 cHqui2i1 gY2 μH2 cβ

2

LF2,2,1,-1mB, μH, mqi1 - 1
6
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mqi1 +
5
8
cHqupr cHqupi1 cHqui2r gY2 LF2,2,1,-2[mB, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (6 mB sβ + μH cβ) LF2,2,1,-1[mB, μH, mup] +

1
72

gY2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 32 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mui2 + 1
72

gY2 12 mB μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 32 gY2 mB2 cβ
2 + sβ

2 + mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -3 c2 β

2 gY2 + gL2 + 8 gY2 3 cβ
2 + 11 sβ

2 + 48 gY2 μH2 cβ
2

LF2,2,1,-1mB, μH, mui2 + 2
3
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mui2 -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mdp, mds, mqr +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mds, mqt -

1
2
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF1,1,1,0[mdp, mds, μH] -

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mdp, mds, μH] -

3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mdp, mqr, mds +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mqr, mqt +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdp, mqr, μH -

1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2
gY2 + gL2

s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mdp, mqr, μH +
3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mdp, mqt, mds -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t - cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mdp, μH, mqr - 3
2
adpr cHqdst cHqdrt cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adps cβ
2 (s2 β + 2 sβ cβ) + μH cHqdsp -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mds, mqp -
3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mdr, mqp, mds -
3
2
adpr cHqdst cHqdsp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adtr cβ
2 (s2 β + 2 sβ cβ) + μH cHqdrt -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mqp, mqt -
1
8
s4 β μH adpr cHqdri1 cHqui2p

1
mΦ

2
1
sβ

2
1
cβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,1,0mdr, mqp, μH +

1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdr, mqp, μH +

1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2
gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ

2 c2 β
2

LF3,1,1,-1mdr, mqp, μH - 1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t - cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mdr, μH, mqp + 1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mds, mdp, μH] +

3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mds, mqp, mdr +
3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mds, mqr, mdp -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mds, mqr, mqt -

3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mds, mqt, mdp -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0[Mep, Mes, mlr] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, Mes, mlt -

1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mep, mlr, Mes] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, mlr, mlt +

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mep, mlt, Mes -

1
2
aepr cHlest cHlert cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aeps cβ
2 (s2 β + 2 sβ cβ) + μH cHlesp -2 cβ

3 + s2 β sβ LF1,1,1,0[Mer, Mes, mlp] -
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mer, mlp, Mes] -
1
2
aepr cHlest cHlesp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aetr cβ
2 (s2 β + 2 sβ cβ) + μH cHlert -2 cβ

3 + s2 β sβ LF1,1,1,0Mer, mlp, mlt +
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mes, mlp, Mer] +
1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mes, mlr, Mep] -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0Mes, mlr, mlt -

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mes, mlt, Mep +

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF2,1,1,0mG, mqp, mur -

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF3,1,1,-1mG, mqp, mur +

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF2,1,1,0mG, mqr, mup -

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF3,1,1,-1mG, mqr, mup +

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mG, mqr, mui2 +

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mqr, mui2 -

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mG, mqr, mui2 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mqi1, mqr +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mqi1, mqr +

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mG, mqi1, mup -

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mqi1, mup -

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mG, mqi1, mup +

1
3
mG s4 β μH cHqui2i1 gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mG, mqi1, mui2 +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mqi1, mui2 +

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mup, mqi1 -

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mui2, mqr +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mui2, mqi1 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mui2, mup +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mui2, mup +

1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,1,1,0[mlp, Mer, Mes] -
1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF3,1,1,-1[mlp, Mer, Mes] +
1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,1,1,0[mlr, Mep, Mes] -

1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF3,1,1,-1[mlr, Mep, Mes] +

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF2,1,1,0mlr, Mes, mlt -

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF3,1,1,-1mlr, Mes, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,1,1,0mlt, Mep, Mes -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mlt, Mep, Mes +

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF2,1,1,0mlt, Mer, mlp -

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF3,1,1,-1mlt, Mer, mlp +

3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,1,1,0mqp, mdr, mds -
3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF3,1,1,-1mqp, mdr, mds +
1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqp, mdr, μH + 1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqp, mdr, μH -
3
2
adpr cHqust cHqusp cHqui2i1 adtr cβ

2 + sβ μH cHqdrt LF2,2,1,-1mqp, mqt, mdr +
3
2
aupr cHqust cHqusp cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

autr sβ
2 + μH cHqurt cβ LF1,1,1,0mqp, mqt, mur -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqp, mqt, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqp, mqt, mur +
3
4
aupr cHqdst cHqdsp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,2,1,-1mqp, mur, mqt +
3
2
aupr cHqust cHqurt cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

aups sβ
2 + μH cHqusp cβ LF1,1,1,0mqp, mur, mus -

1
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μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t + cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mqp, μH, mdr - 1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqr, mB, mqi1 +
3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,1,1,0mqr, mdp, mds -

3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF3,1,1,-1mqr, mdp, mds +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqr, mdp, μH - 1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqr, mdp, μH +

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF2,1,1,0mqr, mds, mqt -

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF3,1,1,-1mqr, mds, mqt -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqr, mG, mqi1 -

3
2
sβ μH cHqdpr cHqust cHqusr cHqui2i1

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,2,1,-1mqr, mqt, mdp +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqr, mqt, mup +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mqr, mqt, mup -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mqr, mqt, mup +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mqt, mus -

3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - cHqupr cHqupt

aurs sβ
2 + μH cHqusr cβ LF2,1,1,0mqr, mqt, mus + 3

2
μH cHqust cHqui2i1 cβ

1
sβ

2

cHqdpr cHqdpt - cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ LF3,1,1,-1mqr, mqt, mus -

1
2
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t LF1,1,1,0mqr, mqt, μH +

1
4
cHqust

1
sβ

2
cHqusi1 cHqui2r cHqdpr cHqdpt + cHqupr cHqupt - cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1mqr, mqt, μH -
1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqr, mqi1, MW +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mup, mus +

3
4
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - 2 cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ

LF2,2,1,-1mqr, mus, mqt + 3
2
cHqupr cHqupi1 cHqui2r gL2 LF1,1,1,0mqr, MW, μH -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t + cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mqr, μH, mdp + 3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2

μH
2 1

cβ
2 LF2,1,1,0mqt, mdp, mds -

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mqt, mdp, mds +

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,0mqt, mdr, mqp -

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF3,1,1,-1mqt, mdr, mqp -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqt, mqp, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqt, mqp, mur -
3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 -aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ

LF2,1,1,0mqt, mqr, mus + 3
2
μH cHqust cHqui2i1 cβ

1
sβ

2

-aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ LF3,1,1,-1mqt, mqr, mus -
1
4
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1mqt, mqr, μH +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqt, mup, mus +

3
4
aupr cHqui2i1 cHqdst cHqdsp - 2 cHqust cHqusp

autr sβ
2 + μH cHqurt cβ LF2,2,1,-1mqt, mur, mqp +

3
4
μH cHqdpr cHqdpt cHqust cHqui2i1 cβ

1
sβ

2 aurs sβ
2 + μH cHqusr cβ LF2,2,1,-1mqt, mus, mqr +

1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqi1, mB, mqr +
1

216
mB gY2

1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mB, mui2 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mqi1, mB, mui2 + 1
72

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,1,-1mqi1, mB, μH +
1
72

mB μH c2 β cHqui2i1 cβ
1
sβ

gY4 - 3 gY2 gL2 LF2,1,1,0mqi1, mB, μH +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqi1, mG, mqr +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mG, mui2 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF3,1,1,-1mqi1, mG, mui2 -

1
4
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,0mqi1, mqr, MW +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqi1, mqr, MW -

3
16

MW s4 β μH cHqui2i1 gL2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mqi1, MW, μH -

1
8
c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,1,-1mqi1, MW, μH -

1
8
MW μH c2 β cHqui2i1 cβ gL2

1
sβ

gY2 + gL2 LF2,1,1,0mqi1, MW, μH -

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mup, mB, mui2 -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mup, mG, mui2 +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mup, mqr, mqt -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mup, mqr, mqt +

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mup, mqr, mus -

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mup, mqr, mus -
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,2,1,-1mup, mus, mqr -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,2,1,-1mup, mus, mqt -

1
2
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF1,1,1,0[mup, mus, μH] -

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mup, mus, μH] +

3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,1,1,0mur, mqp, mqt -
3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mur, mqp, mqt +

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF2,1,1,0mur, mqp, mus -

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF3,1,1,-1mur, mqp, mus -

3
2
aupr cHqust cHqurt cHqui2i1 aups sβ

2 + μH cHqusp cβ LF2,2,1,-1mur, mus, mqp +
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mus, mqr, mqt -

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mus, mqr, mqt +

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF2,1,1,0mus, mqt, mup -

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mus, mqt, mup +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mus, mup, μH] +

1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mB, mqi1 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mB, mqi1 + 2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mui2, mB, mup +

2
9
c2 β cHqui2i1 gY4 LF2,1,1,-1mui2, mB, μH +

2
9
mB μH c2 β cHqui2i1 cβ gY4

1
sβ

LF2,1,1,0mui2, mB, μH +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mG, mqi1 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mG, mqi1 + 2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mui2, mG, mup -

3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1MW, mqr, μH -
3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0MW, mqr, μH +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2MW, mqr, μH +

3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1MW, mqr, μH +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1MW, mqi1, mqr -

3
16

cHqui2i1 gL4 cβ
2 + 5 sβ

2 LF2,1,1,-1MW, mqi1, μH -
1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF2,1,1,0MW, mqi1, μH +

1
8
cHqui2i1 gL4 cβ

2 + 5 sβ
2 LF3,1,1,-2MW, mqi1, μH +

1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF3,1,1,-1MW, mqi1, μH -

2 cHqui2i1 gY2 gL2 LF2,2,1,-2[MW, μH, mB] cβ
2 + sβ

22 +
1
2
cHqui2i1 gY2 gL2 -3 mB MW cβ

2 + sβ
22 - 2 sβ μH cβ (7 mB + 5 MW) cβ

2 + sβ
2 - 12 sβ

2 μH
2 cβ

2

LF2,2,1,-1[MW, μH, mB] - 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF2,2,1,0[MW, μH, mB] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[MW, μH, mB] cβ
2 + sβ

22 + cHqui2i1 gY2 gL2

mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2 LF3,2,1,-2[MW, μH, mB] +

4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[MW, μH, mB] +

1
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mdp] +

1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,2,1,-1[MW, μH, mdp] +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2MW, μH, mqr +

3
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (5 MW sβ + μH cβ) LF2,2,1,-1MW, μH, mqr +

1
32

gL2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 10 gL2 cβ
2 + 5 sβ

2

LF2,2,1,-2MW, μH, mqi1 + 1
32

gL2 12 MW μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 10 gL2 MW2 5 cβ
2 + sβ

2 + 3 MW μH cβ
1
mΦ

2
1
sβ

2
s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -c2 β

2 gY2 + gL2 + 4 gL2 2 cβ
2 + 7 sβ

2 + 48 gL2 μH2 cβ
2

LF2,2,1,-1MW, μH, mqi1 + 3
2
cHqui2i1 gL4 MW2 μH2 cβ

2 LF2,2,1,0MW, μH, mqi1 +
1
8
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,2,1,-1[MW, μH, mup] -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqr -

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF2,1,1,0μH, mB, mqr +

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqr +

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF3,1,1,-1μH, mB, mqr +

1
8
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqi1 +

1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF2,1,1,0μH, mB, mqi1 -

1
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqi1 -
1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF3,1,1,-1μH, mB, mqi1 -

29
24

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[μH, mB, mup] -
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF2,1,1,0[μH, mB, mup] +

7
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[μH, mB, mup] +
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF3,1,1,-1[μH, mB, mup] -

1
2
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mui2 -

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0μH, mB, mui2 +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mui2 +

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1μH, mB, mui2 + 1
4
cHqui2i1 gY2 gL2

1
mΦ

2
1
sβ

sβ mΦ
2 3 cβ

4 + 8 sβ
2 cβ

2 + 3 sβ
4 - 4 μH cβ (mB + MW) cβ

4 - sβ
4 + 8 sβ μH

2 cβ
2 -cβ

2 + sβ
2

LF2,1,1,-1[μH, mB, MW] + mB cHqui2i1 cβ gY2 gL2
1
mΦ

2

MW cβ mΦ
2 sβ

2 + 2 sβ μH mΦ
2 cβ

2 + sβ
2 + 2 MW cβ μH

2 -cβ
2 + sβ

2 LF2,1,1,0[μH, mB, MW] -
1
4
cHqui2i1 gY2 gL2 7 cβ

4 + 10 sβ
2 cβ

2 + 7 sβ
4 LF3,1,1,-2[μH, mB, MW] + 1

4
cHqui2i1 gY2 gL2

-mB MW 3 cβ
2 + sβ

2 cβ
2 + 3 sβ

2 - 4 sβ μH cβ (5 mB + 3 MW) cβ
2 + sβ

2 - 16 sβ
2 μH

2 cβ
2

LF3,1,1,-1[μH, mB, MW] - 2 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,1,1,0[μH, mB, MW] +

cHqui2i1 gY2 gL2 cβ
4 + sβ

2 cβ
2 + sβ

4 LF4,1,1,-3[μH, mB, MW] +
1
2
cHqui2i1 gY2 gL2 mB MW cβ

4 + 4 sβ
2 cβ

2 + sβ
4 + 6 sβ μH cβ (mB + MW) cβ

2 + sβ
2 + 6 sβ

2 μH
2 cβ

2

LF4,1,1,-2[μH, mB, MW] + 3 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF4,1,1,-1[μH, mB, MW] +

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[μH, mdp, mds] -

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF2,1,1,0μH, mdp, mqr +

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF3,1,1,-1μH, mdp, mqr -

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,0μH, mdp, mqt +

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF3,1,1,-1μH, mdp, mqt -

3
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,1,1,-1[μH, mdp, MW] -

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,1,1,0[μH, mdp, MW] +

1
2
cHqdpr cHqdpi1 cHqui2r gL2 LF3,1,1,-2[μH, mdp, MW] +

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF3,1,1,-1[μH, mdp, MW] -

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF2,1,1,0μH, mdr, mqp +

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF3,1,1,-1μH, mdr, mqp +

1
4
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1μH, mqr, mqt - 3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqr, MW -
3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF2,1,1,0μH, mqr, MW +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqr, MW +

3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF3,1,1,-1μH, mqr, MW -

9
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqi1, MW -

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0μH, mqi1, MW +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqi1, MW +

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1μH, mqi1, MW +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[μH, mup, mus] -

3
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1[μH, mup, MW] -

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,1,1,0[μH, mup, MW] +

1
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2[μH, mup, MW] +

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF3,1,1,-1[μH, mup, MW] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[μH, MW, mB] cβ
2 + sβ

22 +

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2

LF3,2,1,-2[μH, MW, mB] + 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[μH, MW, mB] -

1
8
aupr cHquri1 cHqui2p gY2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqp, mur, μH +

3
16

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqp, mur, μH -
4
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mB, mqp, mui2, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mB, mqp, mui2, mur -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqr, mup, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqr, mup, μH -

4
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqr, mui2, mup +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, mup -

1
6
cHqupr cHqupi1 gY2

1
sβ

2 (3 mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,0mB, mqr, mui2, μH + 1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, μH -

1
36

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,0mB, mqi1, mqp, mur +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mB, mqi1, mqp, mur -

1
36

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mqr, mup +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mqr, mup -

2
9
mB cHqupr cHqupi1 gY2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqi1, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mqi1, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mqi1, mqr, μH +

1
24

cHqupr cHqui2r gY2
1
sβ

2 (3 mB sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mB, mqi1, mup, μH - 1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mup, μH -

2
9
mB cHqupr cHqui2r gY2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mui2, mup -

2
9
gY4

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ mB cβ

2 + sβ
2 + sβ μH cβ LF2,1,1,1,-1mB, mqi1, mui2, μH -

2
9
μH cβ gY4 mB2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF2,1,1,1,0mB, mqi1, mui2, μH +
1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF1,1,1,1,-1mB, mqi1, MW, μH +

1
12

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF1,1,1,1,0mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1mB, mqi1, MW, μH +
2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mui2, mup, μH +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mui2, mup, μH +

3 sβ cHqdpr cHqdst cHqui2i1
1
mΦ

2 μH
2 1

cβ
2

sβ cHqdpt cHqdsr μH
2 + adrs -sβ adtp cβ

2 + μH cHqdpt cβ
2 - sβ

2

LF1,1,1,1,0mdp, mds, mqr, mqt - 1
2
μH cHqdpr cHqdst

1
cβ

4

sβ adtp cHqdsi1 cHqui2r cβ
2 + μH -2 cHqdpi1 cHqdsr cHqui2t cβ

2 + cHqdpt cHqdsi1 cHqui2r sβ
2

LF1,1,1,1,0mdp, mds, mqt, μH -
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mdp, mds, mqt, μH -

3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4 cHqdpt cHqdsr sβ

2 μH
2 + adrs adtp cβ

4 + sβ μH cHqdpt cβ
2

LF2,2,1,1,-1mdp, mqr, mds, mqt - 1
2
μH cHqdpr

1
sβ

1
cβ

2

-2 sβ μH cHqdst cHqdpi1 cHqdsr cHqui2t + cHqust cHqusi1 cHqui2r adtp cβ
2 + sβ μH cHqdpt

LF1,1,1,1,0mdp, mqr, mqt, μH -
1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdp, mqr, MW, μH +

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mdp, mqr, MW, μH +

3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mdp, mqt, mds, mqr -

1
2
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,0mdp, mqi1, mqr, MW -

1
4
cHqdpr cHqui2r gL2

1
cβ

2 (3 MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1

LF1,1,1,1,0mdp, mqi1, MW, μH - 1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mdp, mqi1, MW, μH + 3 μH adpr cHqdst cHqui2i1

1
mΦ

2

μH cHqdsp adtr cβ
2 - sβ

2 + 2 sβ μH cHqdrt + adps -2 sβ adtr cβ
2 + μH cHqdrt cβ

2 - sβ
2

LF1,1,1,1,0mdr, mds, mqp, mqt - 1
2
adpr cHqdst

1
sβ

1
cβ

2

sβ adps cHqdri1 cHqui2t cβ
2 + μH -2 cHqdrt cHqdsi1 cHqui2p cβ

2 + cHqdri1 cHqdsp cHqui2t sβ
2

LF1,1,1,1,0mdr, mds, mqp, μH +
1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mdr, mds, mqp, μH +

3 adpr adst cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHqdrs cHqdtp μH

2 + adpt -sβ adsr cβ
2 + μH cHqdrs cβ

2 - sβ
2

LF1,1,1,1,0mdr, mdt, mqp, mqs - 3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqp, mds, mqt - 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdr, mqp, mdt, mqs -
1
2
adpr

1
sβ

2
-2 sβ μH cHqdst cHqdri1 cHqdsp cHqui2t + cHqust cHqusi1 cHqui2p adtr cβ

2 + sβ μH cHqdrt

LF1,1,1,1,0mdr, mqp, mqt, μH -
1
4
adpr cHqdri1 cHqui2p gL2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdr, mqp, MW, μH +

1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mdr, mqp, MW, μH +

3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdr, mqs, mdt, mqp +
3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqt, mds, mqp -

1
2
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF1,1,1,1,0mdr, mqi1, mqp, MW +
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mds, mdp, mqt, μH -

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mds, mdr, mqp, μH +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,2,1,1,-1mds, mqp, mdr, mqt + 3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,2,1,1,-1mds, mqr, mdp, mqt -
3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mds, mqt, mdp, mqr -

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mds, mqt, mdr, mqp + 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdt, mqp, mdr, mqs -
3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdt, mqs, mdr, mqp + sβ cHlepr

cHlest cHqui2i1
1
mΦ

2 μH
2 1

cβ
2
sβ cHlept cHlesr μH

2 + aers -sβ aetp cβ
2 + μH cHlept cβ

2 - sβ
2

LF1,1,1,1,0Mep, Mes, mlr, mlt - 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mep, mlr, Mes, mlt +
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mep, mlt, Mes, mlr +

μH aepr cHlest cHqui2i1
1
mΦ

2
μH cHlesp aetr cβ

2 - sβ
2 + 2 sβ μH cHlert +

aeps -2 sβ aetr cβ
2 + μH cHlert cβ

2 - sβ
2 LF1,1,1,1,0Mer, Mes, mlp, mlt +

aepr aest cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHlers cHletp μH

2 + aept -sβ aesr cβ
2 + μH cHlers cβ

2 - sβ
2

LF1,1,1,1,0Mer, Met, mlp, mls - 1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlp, Mes, mlt - 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Mer, mlp, Met, mls +
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Mer, mls, Met, mlp +
1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlt, Mes, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,2,1,1,-1Mes, mlp, Mer, mlt + 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mes, mlr, Mep, mlt -
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mes, mlt, Mep, mlr -

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mes, mlt, Mer, mlp + 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Met, mlp, Mer, mls -
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Met, mls, Mer, mlp -
4
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mG, mqp, mui2, mur +
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mG, mqp, mui2, mur -

4
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqr, mui2, mup +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mG, mqr, mui2, mup -

4
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mG, mqi1, mqp, mur +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mG, mqi1, mqp, mur -

4
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mqr, mup +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mG, mqi1, mqr, mup -

8
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqi1, mqr, mui2 -

8
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mui2, mup +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlp, Mer, Mes, mlt - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlp, Mer, Mes, mlt +
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,1,1,1,0mlp, Mer, Met, mls -
1
2
aepr aest cHqui2i1 cHlers cHletp sβ

2 μH
2 + aept aesr cβ

4 + sβ μH cHlers cβ
2

LF3,1,1,1,-1mlp, Mer, Met, mls +
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mlr, Mep, Mes, mlt -

1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4
cHlept cHlesr sβ

2 μH
2 + aers aetp cβ

4 + sβ μH cHlept cβ
2

LF3,1,1,1,-1mlr, Mep, Mes, mlt + 1
2
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,1,1,1,0mls, Mer, Met, mlp -
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF3,1,1,1,-1mls, Mer, Met, mlp +
1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,1,1,1,0mlt, Mep, Mes, mlr -
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mlt, Mep, Mes, mlr +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlt, Mer, Mes, mlp - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlt, Mer, Mes, mlp -
1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mB, mqi1, mur +

5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mqp, mB, mur, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqp, mdr, mds, mqt - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqp, mdr, mds, mqt +
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,1,1,1,0mqp, mdr, mdt, mqs -
3
2
adpr adst cHqui2i1 cHqdrs cHqdtp sβ

2 μH
2 + adpt adsr cβ

4 + sβ μH cHqdrs cβ
2

LF3,1,1,1,-1mqp, mdr, mdt, mqs +
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqp, mdr, mqt, μH -

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqp, mdr, mqi1, MW -
1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mqp, mdr, MW, μH -

2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mG, mqi1, mur -
3
2
adpr aust cHqui2i1 aupt sβ

2 + μH cHqutp cβ adsr cβ
2 + sβ μH cHqdrs

LF2,2,1,1,-1mqp, mqs, mdr, mut + 3 aupr aust cHqui2i1
1
mΦ

2
1
sβ

2 cβ
2

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF1,1,1,1,0mqp, mqs, mur, mut +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mqp, mqs, mur, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mqp, mqs, mur, mut -
3
2
μH adpr cHqust cHqui2i1 cβ

1
sβ

2 aups sβ
2 + μH cHqusp cβ adtr cβ

2 + sβ μH cHqdrt

LF2,2,1,1,-1mqp, mqt, mdr, mus - 3
2
sβ μH aupr cHqdst cHqui2i1

1
cβ

2

autr sβ
2 + μH cHqurt cβ adps cβ

2 + sβ μH cHqdsp LF2,2,1,1,-1mqp, mqt, mds, mur +

3 μH aupr cHqust cHqui2i1 cβ
1
mΦ

2
1
sβ

4 cβ
2 - sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mqt, mur, mus +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqp, mqt, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqp, mqt, mur, mus -
1
2
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF1,1,1,1,0mqp, mqt, mur, μH +

1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqp, mqt, mur, μH -

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mqi1, mur, MW -

1
2
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mur, mus, μH -

1
8
aupr cHquri1 cHqui2p gL2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqp, mur, MW, μH -

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mqp, mur, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqp, mus, mqt, mur - 3

2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF2,2,1,1,-1mqp, mut, mqs, mur -
1
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μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mB, mqi1, mup +

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mqr, mB, mup, μH -

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mqr, mB, mui2, μH +

3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mqr, mdp, mds, mqt -

3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF3,1,1,1,-1mqr, mdp, mds, mqt +
1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqr, mdp, mqt, μH -

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqr, mdp, mqi1, MW -

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mqr, mdp, MW, μH -

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mG, mqi1, mup -

3
2
cHqdpr cHqust cHqui2i1

1
sβ

μH
2 1

cβ
aurs sβ

2 + μH cHqusr cβ

adtp cβ
2 + sβ μH cHqdpt LF2,2,1,1,-1mqr, mqt, mdp, mus -

3 cHqupr cHqust cHqui2i1
1
mΦ

2
1
sβ

4 cHqupt cHqusr μH
4 cβ

4 + aurs sβ
2 μH

2 cβ
2 autp sβ

2 + 2 μH cHqupt cβ

LF1,1,1,1,0mqr, mqt, mup, mus + 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF2,1,1,1,0mqr, mqt, mup, mus -
3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF3,1,1,1,-1mqr, mqt, mup, mus +
1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

4 μH
2 cβ

2 LF2,1,1,1,-1mqr, mqt, mup, μH -

1
2
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF1,1,1,1,0mqr, mqt, mus, μH -

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1mqr, mqt, mus, μH -

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mqi1, mup, MW -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqr, mup, MW, μH -

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mqr, mup, MW, μH -

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,2,1,1,-1mqr, mus, mqt, mup + 3
2
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,1,1,1,0mqs, mdr, mdt, mqp -
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF3,1,1,1,-1mqs, mdr, mdt, mqp +
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,2,1,1,-1mqs, mur, mqp, mut +
3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,1,1,1,0mqt, mdp, mds, mqr -
3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mqt, mdp, mds, mqr -

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqt, mdp, mqr, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqt, mdr, mds, mqp - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqt, mdr, mds, mqp -
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqt, mdr, mqp, μH +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqt, mqp, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqt, mqp, mur, mus -
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqt, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mqt, mqr, mup, mus -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mqt, mqr, mup, mus +

1
4
μH aurs cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

2 LF2,1,1,1,-1mqt, mqr, mus, μH -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,2,1,1,-1mqt, mup, mqr, mus -

1
2
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF1,1,1,1,0mqt, mup, mus, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqt, mur, mqp, mus +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mB, mqp, mur +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mqr, mup -

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mup, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, mqr, MW +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, MW, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqi1, mdr, mqp, MW +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mG, mqp, mur +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mG, mqr, mup -

1
4
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mqi1, mqp, mur, MW +
1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mqp, mur, MW -

1
4
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mqi1, mqr, mup, MW +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mqr, mup, MW +

1
2
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,-1mqi1, mqr, MW, μH +

1
2
MW μH cHqui2r cβ gL2

1
sβ

2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,0mqi1, mqr, MW, μH -

1
8
cHqupr cHqui2r gL2

1
sβ

2 (3 MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mqi1, mup, MW, μH + 1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mup, MW, μH -

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mB, mqr, mui2 -

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mup, mB, mqr, μH +

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mup, mB, mqi1, μH -

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mG, mqr, mui2 +

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,1,1,1,0mup, mqr, mqt, mus - 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF3,1,1,1,-1mup, mqr, mqt, mus +
1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mup, mqr, MW, μH -

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mup, mqt, mus, μH -

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF2,1,1,1,-1mup, mqi1, MW, μH - 3
4
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + 2 μH cHqupt cβ sβ

2 LF2,2,1,1,-1mup, mus, mqr, mqt -
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mB, mqp, mui2 -
5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mur, mB, mqp, μH -
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mG, mqp, mui2 +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mur, mqp, mqs, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mur, mqp, mqs, mut +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mur, mqp, mqt, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mur, mqp, mqt, mus +
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mur, mqp, mus, μH +

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mur, mqp, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mur, mus, mqp, mqt - 3

4
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF2,2,1,1,-1mur, mut, mqp, mqs +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mus, mqp, mqt, mur - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mus, mqp, mqt, mur -
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mus, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mus, mqr, mqt, mup -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mus, mqr, mqt, mup +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mus, mqt, mup, μH +

3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mut, mqp, mqs, mur -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mut, mqp, mqs, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mB, mqp, mur +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, mup +

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, μH +

2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mG, mqp, mur +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mG, mqr, mup -

1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2MW, mB, mqi1, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1MW, mB, mqi1, μH +
3
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdp, mqr, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, mqr +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, μH +

3
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdr, mqp, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1MW, mdr, mqi1, mqp +
3
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqp, mur, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqr, mup, μH +

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1MW, mqi1, mqp, mur +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mqr, mup +

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mup, μH +

1
16

aupr cHquri1 cHqui2p gY2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqp, mur +

1
2
mB aupr cHquri1 cHqui2p gY2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mB, mqp, mur +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqr, mup +

1
2
mB cHqupr cHqupi1 cHqui2r gY2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mB, mqr, mup +

1
4
cHqupr cHqupi1 gY2

1
sβ

2 (mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF2,1,1,1,-1μH, mB, mqr, mui2 - 1
16

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mB, mqi1, mup +

1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mqi1, MW +

1
24

cHqui2i1 gY2 gL2
1
sβ

3 mB MW sβ cβ
2 + sβ

2 + 2 μH cβ (mB + MW) 2 cβ
2 + 5 sβ

2 + 8 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mqi1, MW + 1
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mqi1, MW +
1
3
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mui2, MW +

1
3
cHqui2i1 gY2 gL2

1
sβ

mB MW sβ cβ
2 + sβ

2 + μH cβ (mB + MW) cβ
2 + 3 sβ

2 + 2 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mui2, MW + 2
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mui2, MW +

1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mds, mqt +

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mqr, mqt +

1
8
μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2
9 MW sβ cβ + μH 8 cβ

2 + 9 sβ
2 LF2,1,1,1,-1μH, mdp, mqr, MW +

MW sβ cHqdpr cHqdpi1 cHqui2r gL2 μH3
1
cβ

LF2,1,1,1,0μH, mdp, mqr, MW + 3
8
cHqdpr cHqui2r

gL2
1
cβ

2 (MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1μH, mdp, mqi1, MW +

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1μH, mdr, mds, mqp +

1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1μH, mdr, mqp, mqt +

1
8
adpr cHqdri1 cHqui2p gL2

1
sβ

9 MW sβ cβ + μH 8 cβ
2 + 9 sβ

2 LF2,1,1,1,-1μH, mdr, mqp, MW +

MW adpr cHqdri1 cHqui2p cβ gL2 μH2 LF2,1,1,1,0μH, mdr, mqp, MW +
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1μH, mqp, mqt, mur +

1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1μH, mqp, mur, mus +

1
16

aupr cHquri1 cHqui2p gL2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqp, mur, MW +

1
2
MW aupr cHquri1 cHqui2p gL2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mqp, mur, MW +

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1μH, mqr, mqt, mus +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqr, mup, MW +

1
2
MW cHqupr cHqupi1 cHqui2r gL2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mqr, mup, MW +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1μH, mqt, mup, mus +

3
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mqi1, mup, MW +

2
3
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,1,-1mB, mqp, mui2, mur, μH +

2
3
mB μH aupr cHquri1 cβ gY2

1
sβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqp, mui2, mur, μH +

2
3
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,1,-1mB, mqr, mui2, mup, μH +

2
3
mB cHqupr cHqupi1 gY2

1
sβ

3 μH
2 cβ

2 auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqr, mui2, mup, μH -
1
6
aupr cHqui2p gY2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mB, mqi1, mqp, mur, μH -

1
6
mB μH aupr cHqui2p cβ gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mB, mqi1, mqp, mur, μH -

2
9
mB aupr gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqi1, mqp, mui2, mur -

1
6
μH cHqupr cHqui2r cβ gY2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mB, mqi1, mqr, mup, μH -

1
6
mB cHqupr cHqui2r gY2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mup, μH -
2
9
mB μH cHqupr cβ gY2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mui2, mup + 1
3
gY2 gL2

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ

 (mB + MW) cβ
2 + sβ

2 + 2 sβ μH cβ LF1,1,1,1,1,-1mB, mqi1, mui2, MW, μH +
2
3
mB MW μH cβ gY2 gL2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF1,1,1,1,1,0mB, mqi1, mui2, MW, μH +

sβ cHqdpr cHqdst cHqdpi1 cHqui2t μH
3 1

cβ
4

adrs cβ
2 + sβ μH cHqdsr LF1,1,1,1,1,0mdp, mds, mqr, mqt, μH +

sβ μH cHqdpr cHqui2r gL2
1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,1,-1mdp, mqi1, mqr, MW, μH +

MW cHqdpr cHqui2r gL2 μH2
1
cβ

adi1p cβ
2 + sβ μH cHqdpi1 LF1,1,1,1,1,0mdp, mqi1, mqr, MW, μH +

adpr cHqdst μH
2 1

cβ
2
adtr cHqdsi1 cHqui2p cβ

2 + sβ μH cHqdrt cHqdsi1 cHqui2p +

cHqdri1 cHqui2t adps cβ
2 + sβ μH cHqdsp LF1,1,1,1,1,0mdr, mds, mqp, mqt, μH +

μH adpr adst cHqdri1 cHqui2s
1
sβ

adpt cβ
2 + sβ μH cHqdtp LF1,1,1,1,1,0mdr, mdt, mqp, mqs, μH +

adpr cHqui2p gL2 adi1r cβ
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2 + s4 β sβ LF1,1,0[Mep, mlr] +
1
2
μH cHlepr cHqui2i1 gY2

1
mΦ

2
1
cβ

aerp cβ (s2 β cβ + sβ c2 β) + μH cHlepr (-c2 β cβ + s2 β sβ)

LF2,1,0[Mep, mlr] -
1
4
sβ μH c2 β cHlepr cHqui2i1 gY2

1
cβ

2
aerp cβ

2 + sβ μH cHlepr LF2,2,0[Mep, mlr] +

1
8
aepr cHqui2i1

1
mΦ

6
1
sβ

2
1
cβ

gY2 + gL2

sβ aepr cβ
2 s4 β cH2 cβ

2 + mΦ
2 s4 β cβ

2 - 2 sβ cβ c2 β
2 + c4 β - s2 β

2 + 2 s4 β sβ
2 +

μH cHlerp -s4 β cH2 cβ
4 + mΦ

2 -s4 β cβ
4 + 2 sβ cβ

3 c2 β
2 + c4 β - s4 β sβ

2 cβ
2 +

2 cβ s2 β
2 sβ

3 + s4 β sβ
4 LF1,1,0[Mer, mlp] + 1

2
aepr cHqui2i1 cβ gY2

1
mΦ

2

1
sβ

aepr cβ (s2 β cβ + sβ c2 β) + μH cHlerp (-c2 β cβ + s2 β sβ) LF2,1,0[Mer, mlp] -

1
4
aepr c2 β cHqui2i1 gY2 aepr cβ

2 + sβ μH cHlerp LF2,2,0[Mer, mlp] +
4
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,0mG, mqr -

8
3
cHqupr cHqupi1 cHqui2r gs2 LF3,1,-1mG, mqr +

4
3
cHqupr cHqupi1 cHqui2r gs2 LF4,1,-2mG, mqr -

1
18

c2 β cHqui2i1 gs2 gY2 - 3 gL2 LF2,2,-1mG, mqi1 +
4
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,0[mG, mup] -

8
3
cHqupr cHqupi1 cHqui2r gs2 LF3,1,-1[mG, mup] +

4
3
cHqupr cHqupi1 cHqui2r gs2 LF4,1,-2[mG, mup] +

2
9
c2 β cHqui2i1 gY2 gs2 LF2,2,-1mG, mui2 + 1

8
aepr cHqui2i1

1
mΦ

4
1
sβ

2
1
cβ

sβ aepr cβ
2 cβ

2 2 s2 β mΦ
2 -gY2 + gL2 + s4 β gY2 + gL2 -cH2 + mΦ

2 +

2 sβ c2 β cβ mΦ
2 gY2 (-1 + c2 β) + gL2 (1 + c2 β) - s4 β mΦ

2 sβ
2 gY2 + gL2 +

μH cHlerp s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-1 + c2 β) + gL2 (1 + c2 β) +

sβ cβ
2 gY2 (-2 s2 β + s4 β) + gL2 (2 s2 β + s4 β) - s4 β sβ

3 gY2 + gL2

LF2,1,0[mlp, Mer] + 1
8
aepr cHqui2i1

1
mΦ

4
1
sβ

2
1
cβ

gY2 + gL2

sβ aepr cβ
2 s4 β cH2 cβ

2 + mΦ
2 -s4 β cβ

2 - 2 sβ cβ c2 β
2 + s4 β sβ

2 +

μH cHlerp -s4 β cH2 cβ
4 + sβ mΦ

2 2 c2 β
2 cβ

3 + s4 β sβ -cβ
2 + sβ

2 LF3,1,-1[mlp, Mer] +
1
8
aepr cHqui2i1

1
mΦ

2
1
sβ

s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (-1 + c2 β) + gL2 (1 + c2 β)

aepr cβ
2 + sβ μH cHlerp LF3,1,0[mlp, Mer] +

1
4
aepr c2 β cHqui2i1 gY2 aepr cβ

2 + sβ μH cHlerp LF3,2,-1[mlp, Mer] +
1
8
aepr cHqui2i1

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 (-1 + 2 c2 β) 2 gL2 + 3 c2 β gY2 + gL2

aepr cβ
2 + sβ μH cHlerp LF4,1,-1[mlp, Mer] +

1
12

aepr cHqui2i1
1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aepr cβ
2 + sβ μH cHlerp LF5,1,-2[mlp, Mer] + 1

8
μH cHlepr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

sβ aerp cβ cβ 2 s2 β mΦ
2 -gY2 + gL2 - s4 β gY2 + gL2 cH2 - 2 mΦ

2 + 2 sβ c2 β mΦ
2

gY2 (-1 + c2 β) + gL2 (1 + c2 β) + μH cHlepr s4 β cH2 cβ
2 gY2 + gL2 + 2 sβ mΦ

2

c2 β cβ -gY2 (-1 + c2 β) - gL2 (1 + c2 β) + sβ gY2 (-s2 β + s4 β) + gL2 (s2 β + s4 β)

LF2,1,0[mlr, Mep] + 1
8
μH cHlepr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

gY2 + gL2

sβ aerp cβ s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 -

μH cHlepr s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ LF3,1,-1[mlr, Mep] +

1
8
μH cHlepr cHqui2i1

1
mΦ

2
1
cβ

2
s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ

2 gY2 (-1 + c2 β) + gL2 (1 + c2 β)

aerp cβ
2 + sβ μH cHlepr LF3,1,0[mlr, Mep] +

1
4
sβ μH c2 β cHlepr cHqui2i1 gY2

1
cβ

2
aerp cβ

2 + sβ μH cHlepr LF3,2,-1[mlr, Mep] -

1
8
μH cHlepr cHqui2i1

1
mΦ

2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 (-1 + 2 c2 β) 2 gL2 + 3 c2 β gY2 + gL2

aerp cβ
2 + sβ μH cHlepr LF4,1,-1[mlr, Mep] +

1
12

μH cHlepr cHqui2i1
1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aerp cβ
2 + sβ μH cHlepr LF5,1,-2[mlr, Mep] -

1
2
s2 β cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

LF1,1,0mlr, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 LF2,1,0mlr, mlt -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 LF3,1,-1mlr, mlt +

1
8
adpr cHqui2i1

1
mΦ

4
1
sβ

2
1
cβ

sβ adpr cβ
2 cβ

2 2 s2 β mΦ
2 gY2 + 3 gL2 + 3 s4 β gY2 + gL2 -cH2 + mΦ

2 +

2 sβ c2 β cβ mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) - 3 s4 β mΦ

2 sβ
2 gY2 + gL2 +

μH cHqdrp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) +

sβ cβ
2 3 gL2 (2 s2 β + s4 β) + gY2 (2 s2 β + 3 s4 β) - 3 s4 β sβ

3 gY2 + gL2

LF2,1,0mqp, mdr + 3
8
adpr cHqui2i1

1
mΦ

4
1
sβ

2
1
cβ

gY2 + gL2

sβ adpr cβ
2 s4 β cH2 cβ

2 + mΦ
2 -s4 β cβ

2 - 2 sβ cβ c2 β
2 + s4 β sβ

2 +

μH cHqdrp -s4 β cH2 cβ
4 + sβ mΦ

2 2 c2 β
2 cβ

3 + s4 β sβ -cβ
2 + sβ

2 LF3,1,-1mqp, mdr +
1
8
adpr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adpr cβ
2 + sβ μH cHqdrp LF3,1,0mqp, mdr +

1
4
adpr c2 β cHqui2i1 gY2 adpr cβ

2 + sβ μH cHqdrp LF3,2,-1mqp, mdr +
3
8
adpr cHqui2i1

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adpr cβ
2 + sβ μH cHqdrp LF4,1,-1mqp, mdr +

1
4
adpr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

adpr cβ
2 + sβ μH cHqdrp LF5,1,-2mqp, mdr + 3

8
aupr cHqui2i1

1
mΦ

6
1
sβ

3
gY2 + gL2

aupr cβ sβ
2 -s4 β cH2 cβ

2 + sβ mΦ
2 2 cβ c2 β

2 + c4 β - s2 β
2 - s4 β sβ + μH cHqurp -s4 β cH2 cβ

4 +

mΦ
2 -s4 β cβ

4 + 2 sβ cβ
3 c2 β

2 + c4 β - s4 β sβ
2 cβ

2 + 2 cβ s2 β
2 sβ

3 + s4 β sβ
4

LF1,1,0mqp, mur - 1
4
aupr cHqui2i1 cβ

1
mΦ

2
1
sβ

2
gY2 - 3 gL2 (c2 β cβ - s2 β sβ)

aupr sβ
2 + μH cHqurp cβ LF2,1,0mqp, mur -

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF2,2,0mqp, mur +
3
2
aupr c2 β cHqui2i1 gL2 aupr sβ

2 + μH cHqurp cβ LF3,1,0mqp, mur -
1
4
aupr cHqui2i1 gL2 (-1 + 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mqp, mur -
3
2
aupr c2 β cHqui2i1 gL2 aupr sβ

2 + μH cHqurp cβ LF4,1,-1mqp, mur +
1
8
μH cHqdpr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

sβ adrp cβ cβ 2 s2 β mΦ
2 gY2 + 3 gL2 - 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 +

2 sβ c2 β mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) +

μH cHqdpr 3 s4 β cH2 cβ
2 gY2 + gL2 + 2 sβ mΦ

2 c2 β cβ -gY2 (1 + 3 c2 β) - 3 gL2 (1 + c2 β) +

sβ 3 gL2 (s2 β + s4 β) + gY2 (s2 β + 3 s4 β) LF2,1,0mqr, mdp +
3
8
μH cHqdpr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

gY2 + gL2 sβ adrp cβ s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 -

μH cHqdpr s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ LF3,1,-1mqr, mdp + 1

8
μH cHqdpr

cHqui2i1
1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ

2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adrp cβ
2 + sβ μH cHqdpr LF3,1,0mqr, mdp +

1
4
sβ μH c2 β cHqdpr cHqui2i1 gY2

1
cβ

2 adrp cβ
2 + sβ μH cHqdpr LF3,2,-1mqr, mdp -

3
8
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF4,1,-1mqr, mdp +

1
4
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF5,1,-2mqr, mdp + 3

2
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqupr cHqust cHqupt cHqusr cβ
2 - cHqdpr cHqdst cHqdpt cHqdsr sβ

2 LF1,1,0mqr, mqt +
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF2,1,0mqr, mqt -
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF3,1,-1mqr, mqt + 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

6
1
sβ

3
gY2 + gL2

sβ aurp -2 mΦ
2 s2 β

2 cβ
2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 s4 β cβ
2 - 2 sβ cβ c2 β

2 + c4 β - s2 β
2 + 2 s4 β sβ

2

LF1,1,0mqr, mup + 1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
gY2 - 3 gL2

(s2 β cβ + sβ c2 β) aurp sβ
2 + μH cHqupr cβ LF2,1,0mqr, mup -

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ LF2,2,0mqr, mup +

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF3,1,0mqr, mup -

1
4
μH cHqupr cHqui2i1 cβ gL2

1
sβ

2 (-1 + 3 c2 β) aurp sβ
2 + μH cHqupr cβ LF3,2,-1mqr, mup -

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF4,1,-1mqr, mup +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,1,0mqr, μH -

1
24

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1mqr, μH -

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF2,1,0mqt, mqr +

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF3,1,-1mqt, mqr +

1
432

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,0mqi1, mB +
1
9
c2 β cHqui2i1 gs2 gY2 - 3 gL2 LF2,1,0mqi1, mG +

1
16

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,0mqi1, MW -
1
32

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,2,-1mqi1, MW -

1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
aurp sβ

2 cβ 8 s2 β gY2 mΦ
2 + 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 -

2 sβ c2 β mΦ
2 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

μH cHqupr cβ
2 8 s2 β gY2 mΦ

2 + 3 s4 β gY2 + gL2 cH2 - mΦ
2 - 2 sβ c2 β cβ mΦ

2

gY2 (-4 + 3 c2 β) + 3 c2 β gL2 + 3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF2,1,0mup, mqr +
3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
gY2 + gL2 aurp sβ

2 s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 -s4 β cβ
2 - 2 sβ cβ c2 β

2 + s4 β sβ
2

LF3,1,-1mup, mqr + 1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF3,1,0mup, mqr +

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ

LF3,2,-1mup, mqr - 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF4,1,-1mup, mqr +

1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aurp sβ
2 + μH cHqupr cβ LF5,1,-2mup, mqr +

3
2
s2 β cHqupr cHqust cHqupt cHqusr cHqui2i1 cβ

1
mΦ

2
1
sβ

3 LF1,1,0[mup, mus] -

1
6
c2 β cHqupr cHqupi1 cHqui2r gY2

1
sβ

2 LF2,1,0[mup, μH] +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1[mup, μH] +

1
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
aupr cβ sβ

2 3 s4 β cH2 cβ
2 gY2 + gL2 +

2 sβ mΦ
2 c2 β cβ gY2 (4 - 3 c2 β) - 3 c2 β gL2 + sβ -4 s2 β gY2 + 3 s4 β gY2 + gL2 +

μH cHqurp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

sβ cβ
2 -8 s2 β gY2 + 3 s4 β gY2 + gL2 - 3 s4 β sβ

3 gY2 + gL2 LF2,1,0mur, mqp -
3
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
gY2 + gL2 aupr cβ sβ

2 s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ +

μH cHqurp s4 β cH2 cβ
4 + sβ mΦ

2 -2 c2 β
2 cβ

3 + s4 β sβ cβ
2 - sβ

2 LF3,1,-1mur, mqp +
1
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF3,1,0mur, mqp +

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mur, mqp -

3
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF4,1,-1mur, mqp +

1
4
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aupr sβ
2 + μH cHqurp cβ LF5,1,-2mur, mqp -

4
27

c2 β cHqui2i1 gY4 LF2,1,0mui2, mB - 4
9
c2 β cHqui2i1 gY2 gs2 LF2,1,0mui2, mG +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF2,1,0MW, mqr -

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,-1MW, mqr +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF4,1,-2MW, mqr -

3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[MW, μH] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[MW, μH] +
2
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF2,1,0[MW, μH] + 2 cHqui2i1 gL4

1
mΦ

2 cβ
2 cβ

2 - sβ
2

LF2,2,-2[MW, μH] + 1
12

cHqui2i1 gL4
1
mΦ

2
1
sβ

mΦ
2 sβ

3 8 + 9 sβ
2 - 36 MW μH cβ

5 + 36 MW μH cβ sβ
4 - 3 sβ cβ

4 8 MW2 - 3 mΦ
2 + 12 μH

2 +

4 sβ cβ
2 mΦ

2 2 - 6 sβ
2 + 3 sβ

2 2 MW2 + 3 μH
2 LF2,2,-1[MW, μH] +

1
3
MW cHqui2i1 cβ gL4

1
mΦ

2
4 sβ μH mΦ

2 - 9 MW μH2 cβ
3 + 3 MW cβ sβ

2 mΦ
2 + 3 μH

2 LF2,2,0[MW, μH] -

1
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF3,1,-1[MW, μH] -

1
3
cHqui2i1 gL4 6 cβ

4 + sβ
2 + 6 sβ

4 + cβ
2 1 - 12 sβ

2 LF3,2,-2[MW, μH] +

1
6
MW cHqui2i1 gL4 9 MW cβ

2 - sβ
22 - 4 sβ μH cβ LF3,2,-1[MW, μH] +

cHqui2i1 gL4 LF3,3,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF3,3,-2[MW, μH] cβ
2 - sβ

22 +

cHqui2i1 gL4 LF4,2,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF4,2,-2[MW, μH] cβ
2 - sβ

22 -
3
16

s4 β cHqui2i1 cβ gY2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, mB] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, mB] + 1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF3,1,-2[μH, mB] +

1
8
cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2 2 sβ mΦ

2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 cβ
2 + sβ

2 +

mB μH s4 β cH2 cβ
2 cβ

2 - sβ
2 + sβ mΦ

2 -s4 β sβ -3 cβ
2 + sβ

2 + 2 cβ c2 β
2 -cβ

2 + sβ
2

LF3,1,-1[μH, mB] - 1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

LF3,1,0[μH, mB] - 3
8
cHqui2i1 gY4 LF3,2,-2[μH, mB] cβ

2 + sβ
22 +

1
8
cHqui2i1 gY4 -3 mB2 cβ

2 + sβ
22 - 20 mB sβ μH cβ cβ

2 + sβ
2 - 8 sβ

2 μH
2 cβ

2 LF3,2,-1[μH, mB] -

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

6 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 5 gL2 - 12 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, mB] +
1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 gL2 - 3 c2 β
2 gY2 + gL2

LF4,1,-1[μH, mB] + 1
4
cHqui2i1 gY4 LF4,2,-3[μH, mB] cβ

2 + sβ
22 +

1
4
cHqui2i1 gY4 mB2 cβ

2 + sβ
22 + 8 mB sβ μH cβ cβ

2 + sβ
2 + 4 sβ

2 μH
2 cβ

2 LF4,2,-2[μH, mB] +

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, mB] + 1
6
mB μH cHqui2i1 cβ gY2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, mB] +
1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF2,1,0[μH, mdp] -

cHqdpr cHqdpt cHqust cHqusi1 cHqui2r
1
cβ

2 LF3,1,-1[μH, mdp] +

1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF4,1,-2[μH, mdp] +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF2,1,0μH, mqt -

2 cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF3,1,-1μH, mqt +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF4,1,-2μH, mqt +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF2,1,0[μH, mus] -

cHqupr cHqust cHqupi1 cHqusr cHqui2t
1
sβ

2 LF3,1,-1[μH, mus] +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF4,1,-2[μH, mus] -

9
16

s4 β cHqui2i1 cβ gL2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, MW] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, MW] + 3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

2
1
sβ

gY2 + gL2

cβ
2 + sβ

2 LF3,1,-2[μH, MW] + 1
24

cHqui2i1 gL2
1
mΦ

4
1
sβ

2

2 sβ mΦ
2 -9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2 cβ

2 + sβ
2 +

9 MW μH gY2 + gL2 s4 β cH2 cβ
2 cβ

2 - sβ
2 +

sβ mΦ
2 -s4 β sβ -3 cβ

2 + sβ
2 + 2 cβ c2 β

2 -cβ
2 + sβ

2 LF3,1,-1[μH, MW] +
1
12

MW μH cHqui2i1 cβ gL2
1
mΦ

2
-9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2

LF3,1,0[μH, MW] -
1
24

cHqui2i1 gL4 69 cβ
4 + 16 sβ

2 + 69 sβ
4 + cβ

2 16 - 6 sβ
2 LF3,2,-2[μH, MW] + 1

24
cHqui2i1

gL4 -3 MW2 3 cβ
4 + 38 sβ

2 cβ
2 + 3 sβ

4 - 4 MW sβ μH cβ 8 + 51 cβ
2 + 51 sβ

2 - 72 sβ
2 μH

2 cβ
2

LF3,2,-1[μH, MW] - 3 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, MW] +

3
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

2 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 3 gL2 - 4 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, MW] + 1
4
MW μH cHqui2i1 cβ gL2

1
mΦ

2

9 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -7 gL2 + 9 c2 β

2 gY2 + gL2 LF4,1,-1[μH, MW] +
1
4
cHqui2i1 gL4 7 cβ

4 + 2 sβ
2 cβ

2 + 7 sβ
4 LF4,2,-3[μH, MW] +

1
4
cHqui2i1 gL4 MW2 cβ

4 + 14 sβ
2 cβ

2 + sβ
4 + 32 MW sβ μH cβ cβ

2 + sβ
2 + 16 sβ

2 μH
2 cβ

2

LF4,2,-2[μH, MW] + 4 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, MW] +

1
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, MW] + 1
2
MW μH cHqui2i1 cβ gL2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, MW] +
1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF2,1,1,0mB, mqp, mur -

1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF3,1,1,-1mB, mqp, mur +

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, mup -

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, mup +

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mB, mqr, mui2 +

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mqr, mui2 -

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mB, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqr, μH +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqr, μH +

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, μH -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2mB, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, μH -

1
36

cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqi1, mqr +
1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqi1, mqr +
1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mB, mqi1, mup -

1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mqi1, mup -

1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mB, mqi1, mup +

1
36

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, mui2 +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mqi1, mui2 +

1
48

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, μH -

1
48

cHqui2i1 gY4 cβ
2 + sβ

2 LF2,1,1,-1mB, mqi1, μH -
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF2,1,1,0mB, mqi1, μH +
1
72

cHqui2i1 gY4 cβ
2 + sβ

2 LF3,1,1,-2mB, mqi1, μH +
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF3,1,1,-1mB, mqi1, μH +
1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mup, mqi1 +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0[mB, mup, μH] -

4
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[mB, mup, μH] -

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0[mB, mup, μH] +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[mB, mup, μH] +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1[mB, mup, μH] -

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mui2, mqr +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mui2, mqi1 -

4
9
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mui2, mup +

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mui2, mup -

1
12

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mui2, μH -

1
3
cHqui2i1 gY4 cβ

2 + sβ
2 LF2,1,1,-1mB, mui2, μH -

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF2,1,1,0mB, mui2, μH +

2
9
cHqui2i1 gY4 cβ

2 + sβ
2 LF3,1,1,-2mB, mui2, μH +

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF3,1,1,-1mB, mui2, μH +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + μH cβ) LF2,2,1,-1mB, μH, mqr +

1
288

gY2 -12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 6 c2 β
2 gY2 + gL2 - 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 - 22 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mqi1 + 1
288

gY2 -22 cHqui2i1 gY2 mB2 cβ
2 + sβ

2 -

mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cHqui2i1 cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 6 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -3 c2 β
2 gY2 + gL2 + 4 gY2 6 cβ

2 + 17 sβ
2 - 48 cHqui2i1 gY2 μH2 cβ

2

LF2,2,1,-1mB, μH, mqi1 - 1
6
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mqi1 +
5
8
cHqupr cHqupi1 cHqui2r gY2 LF2,2,1,-2[mB, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (6 mB sβ + μH cβ) LF2,2,1,-1[mB, μH, mup] +

1
72

gY2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 32 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mui2 + 1
72

gY2 12 mB μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 32 gY2 mB2 cβ
2 + sβ

2 + mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -3 c2 β

2 gY2 + gL2 + 8 gY2 3 cβ
2 + 11 sβ

2 + 48 gY2 μH2 cβ
2

LF2,2,1,-1mB, μH, mui2 + 2
3
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mui2 -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mdp, mds, mqr +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mds, mqt -

1
2
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF1,1,1,0[mdp, mds, μH] -

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mdp, mds, μH] -

3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mdp, mqr, mds +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mqr, mqt +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdp, mqr, μH -

1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2
gY2 + gL2

s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mdp, mqr, μH +
3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mdp, mqt, mds -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t - cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mdp, μH, mqr - 3
2
adpr cHqdst cHqdrt cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adps cβ
2 (s2 β + 2 sβ cβ) + μH cHqdsp -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mds, mqp -
3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mdr, mqp, mds -
3
2
adpr cHqdst cHqdsp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adtr cβ
2 (s2 β + 2 sβ cβ) + μH cHqdrt -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mqp, mqt -
1
8
s4 β μH adpr cHqdri1 cHqui2p

1
mΦ

2
1
sβ

2
1
cβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,1,0mdr, mqp, μH +

1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdr, mqp, μH +

1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2
gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ

2 c2 β
2

LF3,1,1,-1mdr, mqp, μH - 1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t - cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mdr, μH, mqp + 1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mds, mdp, μH] +

3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mds, mqp, mdr +
3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mds, mqr, mdp -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mds, mqr, mqt -

3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mds, mqt, mdp -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0[Mep, Mes, mlr] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, Mes, mlt -

1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mep, mlr, Mes] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, mlr, mlt +

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mep, mlt, Mes -

1
2
aepr cHlest cHlert cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aeps cβ
2 (s2 β + 2 sβ cβ) + μH cHlesp -2 cβ

3 + s2 β sβ LF1,1,1,0[Mer, Mes, mlp] -
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mer, mlp, Mes] -
1
2
aepr cHlest cHlesp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aetr cβ
2 (s2 β + 2 sβ cβ) + μH cHlert -2 cβ

3 + s2 β sβ LF1,1,1,0Mer, mlp, mlt +
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mes, mlp, Mer] +
1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mes, mlr, Mep] -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0Mes, mlr, mlt -

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mes, mlt, Mep +

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF2,1,1,0mG, mqp, mur -

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF3,1,1,-1mG, mqp, mur +

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF2,1,1,0mG, mqr, mup -

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF3,1,1,-1mG, mqr, mup +

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mG, mqr, mui2 +

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mqr, mui2 -

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mG, mqr, mui2 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mqi1, mqr +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mqi1, mqr +

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mG, mqi1, mup -

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mqi1, mup -

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mG, mqi1, mup +

1
3
mG s4 β μH cHqui2i1 gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mG, mqi1, mui2 +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mqi1, mui2 +

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mup, mqi1 -

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mui2, mqr +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mui2, mqi1 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mui2, mup +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mui2, mup +

1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,1,1,0[mlp, Mer, Mes] -
1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF3,1,1,-1[mlp, Mer, Mes] +
1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,1,1,0[mlr, Mep, Mes] -

1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF3,1,1,-1[mlr, Mep, Mes] +

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF2,1,1,0mlr, Mes, mlt -

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF3,1,1,-1mlr, Mes, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,1,1,0mlt, Mep, Mes -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mlt, Mep, Mes +

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF2,1,1,0mlt, Mer, mlp -

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF3,1,1,-1mlt, Mer, mlp +

3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,1,1,0mqp, mdr, mds -
3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF3,1,1,-1mqp, mdr, mds +
1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqp, mdr, μH + 1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqp, mdr, μH -
3
2
adpr cHqust cHqusp cHqui2i1 adtr cβ

2 + sβ μH cHqdrt LF2,2,1,-1mqp, mqt, mdr +
3
2
aupr cHqust cHqusp cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

autr sβ
2 + μH cHqurt cβ LF1,1,1,0mqp, mqt, mur -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqp, mqt, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqp, mqt, mur +
3
4
aupr cHqdst cHqdsp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,2,1,-1mqp, mur, mqt +
3
2
aupr cHqust cHqurt cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

aups sβ
2 + μH cHqusp cβ LF1,1,1,0mqp, mur, mus -

1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t + cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mqp, μH, mdr - 1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqr, mB, mqi1 +
3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,1,1,0mqr, mdp, mds -

3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF3,1,1,-1mqr, mdp, mds +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqr, mdp, μH - 1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqr, mdp, μH +

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF2,1,1,0mqr, mds, mqt -

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF3,1,1,-1mqr, mds, mqt -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqr, mG, mqi1 -

3
2
sβ μH cHqdpr cHqust cHqusr cHqui2i1

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,2,1,-1mqr, mqt, mdp +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqr, mqt, mup +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mqr, mqt, mup -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mqr, mqt, mup +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mqt, mus -

3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - cHqupr cHqupt

aurs sβ
2 + μH cHqusr cβ LF2,1,1,0mqr, mqt, mus + 3

2
μH cHqust cHqui2i1 cβ

1
sβ

2

cHqdpr cHqdpt - cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ LF3,1,1,-1mqr, mqt, mus -

1
2
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t LF1,1,1,0mqr, mqt, μH +

1
4
cHqust

1
sβ

2
cHqusi1 cHqui2r cHqdpr cHqdpt + cHqupr cHqupt - cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1mqr, mqt, μH -
1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqr, mqi1, MW +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mup, mus +

3
4
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - 2 cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ

LF2,2,1,-1mqr, mus, mqt + 3
2
cHqupr cHqupi1 cHqui2r gL2 LF1,1,1,0mqr, MW, μH -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t + cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mqr, μH, mdp + 3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2

μH
2 1

cβ
2 LF2,1,1,0mqt, mdp, mds -

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mqt, mdp, mds +

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,0mqt, mdr, mqp -

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF3,1,1,-1mqt, mdr, mqp -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqt, mqp, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqt, mqp, mur -
3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 -aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ

LF2,1,1,0mqt, mqr, mus + 3
2
μH cHqust cHqui2i1 cβ

1
sβ

2

-aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ LF3,1,1,-1mqt, mqr, mus -
1
4
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1mqt, mqr, μH +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqt, mup, mus +

3
4
aupr cHqui2i1 cHqdst cHqdsp - 2 cHqust cHqusp

autr sβ
2 + μH cHqurt cβ LF2,2,1,-1mqt, mur, mqp +

3
4
μH cHqdpr cHqdpt cHqust cHqui2i1 cβ

1
sβ

2 aurs sβ
2 + μH cHqusr cβ LF2,2,1,-1mqt, mus, mqr +

1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqi1, mB, mqr +
1

216
mB gY2

1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mB, mui2 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mqi1, mB, mui2 + 1
72

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,1,-1mqi1, mB, μH +
1
72

mB μH c2 β cHqui2i1 cβ
1
sβ

gY4 - 3 gY2 gL2 LF2,1,1,0mqi1, mB, μH +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqi1, mG, mqr +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mG, mui2 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF3,1,1,-1mqi1, mG, mui2 -

1
4
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,0mqi1, mqr, MW +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqi1, mqr, MW -

3
16

MW s4 β μH cHqui2i1 gL2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mqi1, MW, μH -

1
8
c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,1,-1mqi1, MW, μH -

1
8
MW μH c2 β cHqui2i1 cβ gL2

1
sβ

gY2 + gL2 LF2,1,1,0mqi1, MW, μH -

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mup, mB, mui2 -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mup, mG, mui2 +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mup, mqr, mqt -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mup, mqr, mqt +

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mup, mqr, mus -

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mup, mqr, mus -
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,2,1,-1mup, mus, mqr -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,2,1,-1mup, mus, mqt -

1
2
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF1,1,1,0[mup, mus, μH] -

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mup, mus, μH] +

3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,1,1,0mur, mqp, mqt -
3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mur, mqp, mqt +

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF2,1,1,0mur, mqp, mus -

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF3,1,1,-1mur, mqp, mus -

3
2
aupr cHqust cHqurt cHqui2i1 aups sβ

2 + μH cHqusp cβ LF2,2,1,-1mur, mus, mqp +
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mus, mqr, mqt -

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mus, mqr, mqt +

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF2,1,1,0mus, mqt, mup -

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mus, mqt, mup +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mus, mup, μH] +

1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mB, mqi1 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mB, mqi1 + 2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mui2, mB, mup +

2
9
c2 β cHqui2i1 gY4 LF2,1,1,-1mui2, mB, μH +

2
9
mB μH c2 β cHqui2i1 cβ gY4

1
sβ

LF2,1,1,0mui2, mB, μH +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mG, mqi1 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mG, mqi1 + 2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mui2, mG, mup -

3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1MW, mqr, μH -
3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0MW, mqr, μH +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2MW, mqr, μH +

3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1MW, mqr, μH +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1MW, mqi1, mqr -

3
16

cHqui2i1 gL4 cβ
2 + 5 sβ

2 LF2,1,1,-1MW, mqi1, μH -
1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF2,1,1,0MW, mqi1, μH +

1
8
cHqui2i1 gL4 cβ

2 + 5 sβ
2 LF3,1,1,-2MW, mqi1, μH +

1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF3,1,1,-1MW, mqi1, μH -

2 cHqui2i1 gY2 gL2 LF2,2,1,-2[MW, μH, mB] cβ
2 + sβ

22 +
1
2
cHqui2i1 gY2 gL2 -3 mB MW cβ

2 + sβ
22 - 2 sβ μH cβ (7 mB + 5 MW) cβ

2 + sβ
2 - 12 sβ

2 μH
2 cβ

2

LF2,2,1,-1[MW, μH, mB] - 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF2,2,1,0[MW, μH, mB] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[MW, μH, mB] cβ
2 + sβ

22 + cHqui2i1 gY2 gL2

mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2 LF3,2,1,-2[MW, μH, mB] +

4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[MW, μH, mB] +

1
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mdp] +

1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,2,1,-1[MW, μH, mdp] +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2MW, μH, mqr +

3
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (5 MW sβ + μH cβ) LF2,2,1,-1MW, μH, mqr +

1
32

gL2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 10 gL2 cβ
2 + 5 sβ

2

LF2,2,1,-2MW, μH, mqi1 + 1
32

gL2 12 MW μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 10 gL2 MW2 5 cβ
2 + sβ

2 + 3 MW μH cβ
1
mΦ

2
1
sβ

2
s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -c2 β

2 gY2 + gL2 + 4 gL2 2 cβ
2 + 7 sβ

2 + 48 gL2 μH2 cβ
2

LF2,2,1,-1MW, μH, mqi1 + 3
2
cHqui2i1 gL4 MW2 μH2 cβ

2 LF2,2,1,0MW, μH, mqi1 +
1
8
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,2,1,-1[MW, μH, mup] -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqr -

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF2,1,1,0μH, mB, mqr +

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqr +

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF3,1,1,-1μH, mB, mqr +

1
8
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqi1 +

1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF2,1,1,0μH, mB, mqi1 -

1
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqi1 -
1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF3,1,1,-1μH, mB, mqi1 -

29
24

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[μH, mB, mup] -
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF2,1,1,0[μH, mB, mup] +

7
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[μH, mB, mup] +
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF3,1,1,-1[μH, mB, mup] -

1
2
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mui2 -

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0μH, mB, mui2 +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mui2 +

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1μH, mB, mui2 + 1
4
cHqui2i1 gY2 gL2

1
mΦ

2
1
sβ

sβ mΦ
2 3 cβ

4 + 8 sβ
2 cβ

2 + 3 sβ
4 - 4 μH cβ (mB + MW) cβ

4 - sβ
4 + 8 sβ μH

2 cβ
2 -cβ

2 + sβ
2

LF2,1,1,-1[μH, mB, MW] + mB cHqui2i1 cβ gY2 gL2
1
mΦ

2

MW cβ mΦ
2 sβ

2 + 2 sβ μH mΦ
2 cβ

2 + sβ
2 + 2 MW cβ μH

2 -cβ
2 + sβ

2 LF2,1,1,0[μH, mB, MW] -
1
4
cHqui2i1 gY2 gL2 7 cβ

4 + 10 sβ
2 cβ

2 + 7 sβ
4 LF3,1,1,-2[μH, mB, MW] + 1

4
cHqui2i1 gY2 gL2

-mB MW 3 cβ
2 + sβ

2 cβ
2 + 3 sβ

2 - 4 sβ μH cβ (5 mB + 3 MW) cβ
2 + sβ

2 - 16 sβ
2 μH

2 cβ
2

LF3,1,1,-1[μH, mB, MW] - 2 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,1,1,0[μH, mB, MW] +

cHqui2i1 gY2 gL2 cβ
4 + sβ

2 cβ
2 + sβ

4 LF4,1,1,-3[μH, mB, MW] +
1
2
cHqui2i1 gY2 gL2 mB MW cβ

4 + 4 sβ
2 cβ

2 + sβ
4 + 6 sβ μH cβ (mB + MW) cβ

2 + sβ
2 + 6 sβ

2 μH
2 cβ

2

LF4,1,1,-2[μH, mB, MW] + 3 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF4,1,1,-1[μH, mB, MW] +

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[μH, mdp, mds] -

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF2,1,1,0μH, mdp, mqr +

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF3,1,1,-1μH, mdp, mqr -

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,0μH, mdp, mqt +

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF3,1,1,-1μH, mdp, mqt -

3
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,1,1,-1[μH, mdp, MW] -

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,1,1,0[μH, mdp, MW] +

1
2
cHqdpr cHqdpi1 cHqui2r gL2 LF3,1,1,-2[μH, mdp, MW] +

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF3,1,1,-1[μH, mdp, MW] -

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF2,1,1,0μH, mdr, mqp +

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF3,1,1,-1μH, mdr, mqp +

1
4
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1μH, mqr, mqt - 3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqr, MW -
3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF2,1,1,0μH, mqr, MW +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqr, MW +

3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF3,1,1,-1μH, mqr, MW -

9
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqi1, MW -

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0μH, mqi1, MW +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqi1, MW +

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1μH, mqi1, MW +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[μH, mup, mus] -

3
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1[μH, mup, MW] -

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,1,1,0[μH, mup, MW] +

1
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2[μH, mup, MW] +

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF3,1,1,-1[μH, mup, MW] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[μH, MW, mB] cβ
2 + sβ

22 +

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2

LF3,2,1,-2[μH, MW, mB] + 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[μH, MW, mB] -

1
8
aupr cHquri1 cHqui2p gY2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqp, mur, μH +

3
16

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqp, mur, μH -
4
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mB, mqp, mui2, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mB, mqp, mui2, mur -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqr, mup, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqr, mup, μH -

4
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqr, mui2, mup +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, mup -

1
6
cHqupr cHqupi1 gY2

1
sβ

2 (3 mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,0mB, mqr, mui2, μH + 1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, μH -

1
36

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,0mB, mqi1, mqp, mur +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mB, mqi1, mqp, mur -

1
36

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mqr, mup +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mqr, mup -

2
9
mB cHqupr cHqupi1 gY2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqi1, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mqi1, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mqi1, mqr, μH +

1
24

cHqupr cHqui2r gY2
1
sβ

2 (3 mB sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mB, mqi1, mup, μH - 1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mup, μH -

2
9
mB cHqupr cHqui2r gY2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mui2, mup -

2
9
gY4

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ mB cβ

2 + sβ
2 + sβ μH cβ LF2,1,1,1,-1mB, mqi1, mui2, μH -

2
9
μH cβ gY4 mB2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF2,1,1,1,0mB, mqi1, mui2, μH +
1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF1,1,1,1,-1mB, mqi1, MW, μH +

1
12

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF1,1,1,1,0mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1mB, mqi1, MW, μH +
2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mui2, mup, μH +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mui2, mup, μH +

3 sβ cHqdpr cHqdst cHqui2i1
1
mΦ

2 μH
2 1

cβ
2

sβ cHqdpt cHqdsr μH
2 + adrs -sβ adtp cβ

2 + μH cHqdpt cβ
2 - sβ

2

LF1,1,1,1,0mdp, mds, mqr, mqt - 1
2
μH cHqdpr cHqdst

1
cβ

4

sβ adtp cHqdsi1 cHqui2r cβ
2 + μH -2 cHqdpi1 cHqdsr cHqui2t cβ

2 + cHqdpt cHqdsi1 cHqui2r sβ
2

LF1,1,1,1,0mdp, mds, mqt, μH -
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mdp, mds, mqt, μH -

3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4 cHqdpt cHqdsr sβ

2 μH
2 + adrs adtp cβ

4 + sβ μH cHqdpt cβ
2

LF2,2,1,1,-1mdp, mqr, mds, mqt - 1
2
μH cHqdpr

1
sβ

1
cβ

2

-2 sβ μH cHqdst cHqdpi1 cHqdsr cHqui2t + cHqust cHqusi1 cHqui2r adtp cβ
2 + sβ μH cHqdpt

LF1,1,1,1,0mdp, mqr, mqt, μH -
1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdp, mqr, MW, μH +

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mdp, mqr, MW, μH +

3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mdp, mqt, mds, mqr -

1
2
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,0mdp, mqi1, mqr, MW -

1
4
cHqdpr cHqui2r gL2

1
cβ

2 (3 MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1

LF1,1,1,1,0mdp, mqi1, MW, μH - 1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mdp, mqi1, MW, μH + 3 μH adpr cHqdst cHqui2i1

1
mΦ

2

μH cHqdsp adtr cβ
2 - sβ

2 + 2 sβ μH cHqdrt + adps -2 sβ adtr cβ
2 + μH cHqdrt cβ

2 - sβ
2

LF1,1,1,1,0mdr, mds, mqp, mqt - 1
2
adpr cHqdst

1
sβ

1
cβ

2

sβ adps cHqdri1 cHqui2t cβ
2 + μH -2 cHqdrt cHqdsi1 cHqui2p cβ

2 + cHqdri1 cHqdsp cHqui2t sβ
2

LF1,1,1,1,0mdr, mds, mqp, μH +
1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mdr, mds, mqp, μH +

3 adpr adst cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHqdrs cHqdtp μH

2 + adpt -sβ adsr cβ
2 + μH cHqdrs cβ

2 - sβ
2

LF1,1,1,1,0mdr, mdt, mqp, mqs - 3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqp, mds, mqt - 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdr, mqp, mdt, mqs -
1
2
adpr

1
sβ

2
-2 sβ μH cHqdst cHqdri1 cHqdsp cHqui2t + cHqust cHqusi1 cHqui2p adtr cβ

2 + sβ μH cHqdrt

LF1,1,1,1,0mdr, mqp, mqt, μH -
1
4
adpr cHqdri1 cHqui2p gL2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdr, mqp, MW, μH +

1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mdr, mqp, MW, μH +

3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdr, mqs, mdt, mqp +
3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqt, mds, mqp -

1
2
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF1,1,1,1,0mdr, mqi1, mqp, MW +
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mds, mdp, mqt, μH -

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mds, mdr, mqp, μH +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,2,1,1,-1mds, mqp, mdr, mqt + 3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,2,1,1,-1mds, mqr, mdp, mqt -
3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mds, mqt, mdp, mqr -

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mds, mqt, mdr, mqp + 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdt, mqp, mdr, mqs -
3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdt, mqs, mdr, mqp + sβ cHlepr

cHlest cHqui2i1
1
mΦ

2 μH
2 1

cβ
2
sβ cHlept cHlesr μH

2 + aers -sβ aetp cβ
2 + μH cHlept cβ

2 - sβ
2

LF1,1,1,1,0Mep, Mes, mlr, mlt - 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mep, mlr, Mes, mlt +
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mep, mlt, Mes, mlr +

μH aepr cHlest cHqui2i1
1
mΦ

2
μH cHlesp aetr cβ

2 - sβ
2 + 2 sβ μH cHlert +

aeps -2 sβ aetr cβ
2 + μH cHlert cβ

2 - sβ
2 LF1,1,1,1,0Mer, Mes, mlp, mlt +

aepr aest cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHlers cHletp μH

2 + aept -sβ aesr cβ
2 + μH cHlers cβ

2 - sβ
2

LF1,1,1,1,0Mer, Met, mlp, mls - 1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlp, Mes, mlt - 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Mer, mlp, Met, mls +
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Mer, mls, Met, mlp +
1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlt, Mes, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,2,1,1,-1Mes, mlp, Mer, mlt + 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mes, mlr, Mep, mlt -
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mes, mlt, Mep, mlr -

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mes, mlt, Mer, mlp + 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Met, mlp, Mer, mls -
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Met, mls, Mer, mlp -
4
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mG, mqp, mui2, mur +
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mG, mqp, mui2, mur -

4
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqr, mui2, mup +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mG, mqr, mui2, mup -

4
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mG, mqi1, mqp, mur +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mG, mqi1, mqp, mur -

4
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mqr, mup +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mG, mqi1, mqr, mup -

8
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqi1, mqr, mui2 -

8
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mui2, mup +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlp, Mer, Mes, mlt - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlp, Mer, Mes, mlt +
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,1,1,1,0mlp, Mer, Met, mls -
1
2
aepr aest cHqui2i1 cHlers cHletp sβ

2 μH
2 + aept aesr cβ

4 + sβ μH cHlers cβ
2

LF3,1,1,1,-1mlp, Mer, Met, mls +
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mlr, Mep, Mes, mlt -

1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4
cHlept cHlesr sβ

2 μH
2 + aers aetp cβ

4 + sβ μH cHlept cβ
2

LF3,1,1,1,-1mlr, Mep, Mes, mlt + 1
2
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,1,1,1,0mls, Mer, Met, mlp -
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF3,1,1,1,-1mls, Mer, Met, mlp +
1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,1,1,1,0mlt, Mep, Mes, mlr -
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mlt, Mep, Mes, mlr +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlt, Mer, Mes, mlp - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlt, Mer, Mes, mlp -
1
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aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mB, mqi1, mur +

5
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aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mqp, mB, mur, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqp, mdr, mds, mqt - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqp, mdr, mds, mqt +
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,1,1,1,0mqp, mdr, mdt, mqs -
3
2
adpr adst cHqui2i1 cHqdrs cHqdtp sβ

2 μH
2 + adpt adsr cβ

4 + sβ μH cHqdrs cβ
2

LF3,1,1,1,-1mqp, mdr, mdt, mqs +
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqp, mdr, mqt, μH -

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqp, mdr, mqi1, MW -
1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mqp, mdr, MW, μH -

2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mG, mqi1, mur -
3
2
adpr aust cHqui2i1 aupt sβ

2 + μH cHqutp cβ adsr cβ
2 + sβ μH cHqdrs

LF2,2,1,1,-1mqp, mqs, mdr, mut + 3 aupr aust cHqui2i1
1
mΦ

2
1
sβ

2 cβ
2

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF1,1,1,1,0mqp, mqs, mur, mut +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mqp, mqs, mur, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mqp, mqs, mur, mut -
3
2
μH adpr cHqust cHqui2i1 cβ

1
sβ

2 aups sβ
2 + μH cHqusp cβ adtr cβ

2 + sβ μH cHqdrt

LF2,2,1,1,-1mqp, mqt, mdr, mus - 3
2
sβ μH aupr cHqdst cHqui2i1

1
cβ

2

autr sβ
2 + μH cHqurt cβ adps cβ

2 + sβ μH cHqdsp LF2,2,1,1,-1mqp, mqt, mds, mur +

3 μH aupr cHqust cHqui2i1 cβ
1
mΦ

2
1
sβ

4 cβ
2 - sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mqt, mur, mus +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqp, mqt, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqp, mqt, mur, mus -
1
2
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF1,1,1,1,0mqp, mqt, mur, μH +

1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqp, mqt, mur, μH -

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mqi1, mur, MW -

1
2
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mur, mus, μH -

1
8
aupr cHquri1 cHqui2p gL2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqp, mur, MW, μH -

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mqp, mur, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqp, mus, mqt, mur - 3

2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF2,2,1,1,-1mqp, mut, mqs, mur -
1
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μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mB, mqi1, mup +

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mqr, mB, mup, μH -

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mqr, mB, mui2, μH +

3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mqr, mdp, mds, mqt -

3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF3,1,1,1,-1mqr, mdp, mds, mqt +
1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqr, mdp, mqt, μH -

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqr, mdp, mqi1, MW -

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mqr, mdp, MW, μH -

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mG, mqi1, mup -

3
2
cHqdpr cHqust cHqui2i1

1
sβ

μH
2 1

cβ
aurs sβ

2 + μH cHqusr cβ

adtp cβ
2 + sβ μH cHqdpt LF2,2,1,1,-1mqr, mqt, mdp, mus -

3 cHqupr cHqust cHqui2i1
1
mΦ

2
1
sβ

4 cHqupt cHqusr μH
4 cβ

4 + aurs sβ
2 μH

2 cβ
2 autp sβ

2 + 2 μH cHqupt cβ

LF1,1,1,1,0mqr, mqt, mup, mus + 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF2,1,1,1,0mqr, mqt, mup, mus -
3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF3,1,1,1,-1mqr, mqt, mup, mus +
1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

4 μH
2 cβ

2 LF2,1,1,1,-1mqr, mqt, mup, μH -

1
2
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF1,1,1,1,0mqr, mqt, mus, μH -

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1mqr, mqt, mus, μH -

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mqi1, mup, MW -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqr, mup, MW, μH -

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mqr, mup, MW, μH -

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,2,1,1,-1mqr, mus, mqt, mup + 3
2
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,1,1,1,0mqs, mdr, mdt, mqp -
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF3,1,1,1,-1mqs, mdr, mdt, mqp +
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,2,1,1,-1mqs, mur, mqp, mut +
3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,1,1,1,0mqt, mdp, mds, mqr -
3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mqt, mdp, mds, mqr -

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqt, mdp, mqr, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqt, mdr, mds, mqp - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqt, mdr, mds, mqp -
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqt, mdr, mqp, μH +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqt, mqp, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqt, mqp, mur, mus -
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqt, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mqt, mqr, mup, mus -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mqt, mqr, mup, mus +

1
4
μH aurs cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

2 LF2,1,1,1,-1mqt, mqr, mus, μH -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,2,1,1,-1mqt, mup, mqr, mus -

1
2
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF1,1,1,1,0mqt, mup, mus, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqt, mur, mqp, mus +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mB, mqp, mur +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mqr, mup -

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mup, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, mqr, MW +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, MW, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqi1, mdr, mqp, MW +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mG, mqp, mur +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mG, mqr, mup -

1
4
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mqi1, mqp, mur, MW +
1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mqp, mur, MW -

1
4
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mqi1, mqr, mup, MW +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mqr, mup, MW +

1
2
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,-1mqi1, mqr, MW, μH +

1
2
MW μH cHqui2r cβ gL2

1
sβ

2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,0mqi1, mqr, MW, μH -

1
8
cHqupr cHqui2r gL2

1
sβ

2 (3 MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mqi1, mup, MW, μH + 1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mup, MW, μH -

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mB, mqr, mui2 -

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mup, mB, mqr, μH +

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mup, mB, mqi1, μH -

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mG, mqr, mui2 +

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,1,1,1,0mup, mqr, mqt, mus - 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF3,1,1,1,-1mup, mqr, mqt, mus +
1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mup, mqr, MW, μH -

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mup, mqt, mus, μH -

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF2,1,1,1,-1mup, mqi1, MW, μH - 3
4
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + 2 μH cHqupt cβ sβ

2 LF2,2,1,1,-1mup, mus, mqr, mqt -
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mB, mqp, mui2 -
5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mur, mB, mqp, μH -
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mG, mqp, mui2 +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mur, mqp, mqs, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mur, mqp, mqs, mut +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mur, mqp, mqt, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mur, mqp, mqt, mus +
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mur, mqp, mus, μH +

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mur, mqp, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mur, mus, mqp, mqt - 3

4
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF2,2,1,1,-1mur, mut, mqp, mqs +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mus, mqp, mqt, mur - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mus, mqp, mqt, mur -
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mus, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mus, mqr, mqt, mup -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mus, mqr, mqt, mup +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mus, mqt, mup, μH +

3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mut, mqp, mqs, mur -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mut, mqp, mqs, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mB, mqp, mur +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, mup +

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, μH +

2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mG, mqp, mur +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mG, mqr, mup -

1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2MW, mB, mqi1, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1MW, mB, mqi1, μH +
3
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdp, mqr, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, mqr +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, μH +

3
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdr, mqp, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1MW, mdr, mqi1, mqp +
3
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqp, mur, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqr, mup, μH +

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1MW, mqi1, mqp, mur +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mqr, mup +

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mup, μH +

1
16

aupr cHquri1 cHqui2p gY2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqp, mur +

1
2
mB aupr cHquri1 cHqui2p gY2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mB, mqp, mur +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqr, mup +

1
2
mB cHqupr cHqupi1 cHqui2r gY2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mB, mqr, mup +

1
4
cHqupr cHqupi1 gY2

1
sβ

2 (mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF2,1,1,1,-1μH, mB, mqr, mui2 - 1
16

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mB, mqi1, mup +

1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mqi1, MW +

1
24

cHqui2i1 gY2 gL2
1
sβ

3 mB MW sβ cβ
2 + sβ

2 + 2 μH cβ (mB + MW) 2 cβ
2 + 5 sβ

2 + 8 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mqi1, MW + 1
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mqi1, MW +
1
3
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mui2, MW +

1
3
cHqui2i1 gY2 gL2

1
sβ

mB MW sβ cβ
2 + sβ

2 + μH cβ (mB + MW) cβ
2 + 3 sβ

2 + 2 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mui2, MW + 2
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mui2, MW +

1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mds, mqt +

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mqr, mqt +

1
8
μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2
9 MW sβ cβ + μH 8 cβ

2 + 9 sβ
2 LF2,1,1,1,-1μH, mdp, mqr, MW +

MW sβ cHqdpr cHqdpi1 cHqui2r gL2 μH3
1
cβ

LF2,1,1,1,0μH, mdp, mqr, MW + 3
8
cHqdpr cHqui2r

gL2
1
cβ

2 (MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1μH, mdp, mqi1, MW +

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1μH, mdr, mds, mqp +

1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1μH, mdr, mqp, mqt +

1
8
adpr cHqdri1 cHqui2p gL2

1
sβ

9 MW sβ cβ + μH 8 cβ
2 + 9 sβ

2 LF2,1,1,1,-1μH, mdr, mqp, MW +

MW adpr cHqdri1 cHqui2p cβ gL2 μH2 LF2,1,1,1,0μH, mdr, mqp, MW +
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1μH, mqp, mqt, mur +

1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1μH, mqp, mur, mus +

1
16

aupr cHquri1 cHqui2p gL2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqp, mur, MW +

1
2
MW aupr cHquri1 cHqui2p gL2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mqp, mur, MW +

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1μH, mqr, mqt, mus +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqr, mup, MW +

1
2
MW cHqupr cHqupi1 cHqui2r gL2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mqr, mup, MW +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1μH, mqt, mup, mus +

3
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mqi1, mup, MW +

2
3
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,1,-1mB, mqp, mui2, mur, μH +

2
3
mB μH aupr cHquri1 cβ gY2

1
sβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqp, mui2, mur, μH +

2
3
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,1,-1mB, mqr, mui2, mup, μH +

2
3
mB cHqupr cHqupi1 gY2

1
sβ

3 μH
2 cβ

2 auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqr, mui2, mup, μH -
1
6
aupr cHqui2p gY2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mB, mqi1, mqp, mur, μH -

1
6
mB μH aupr cHqui2p cβ gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mB, mqi1, mqp, mur, μH -

2
9
mB aupr gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqi1, mqp, mui2, mur -

1
6
μH cHqupr cHqui2r cβ gY2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mB, mqi1, mqr, mup, μH -

1
6
mB cHqupr cHqui2r gY2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mup, μH -
2
9
mB μH cHqupr cβ gY2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mui2, mup + 1
3
gY2 gL2

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ

 (mB + MW) cβ
2 + sβ

2 + 2 sβ μH cβ LF1,1,1,1,1,-1mB, mqi1, mui2, MW, μH +
2
3
mB MW μH cβ gY2 gL2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF1,1,1,1,1,0mB, mqi1, mui2, MW, μH +

sβ cHqdpr cHqdst cHqdpi1 cHqui2t μH
3 1

cβ
4

adrs cβ
2 + sβ μH cHqdsr LF1,1,1,1,1,0mdp, mds, mqr, mqt, μH +

sβ μH cHqdpr cHqui2r gL2
1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,1,-1mdp, mqi1, mqr, MW, μH +

MW cHqdpr cHqui2r gL2 μH2
1
cβ

adi1p cβ
2 + sβ μH cHqdpi1 LF1,1,1,1,1,0mdp, mqi1, mqr, MW, μH +

adpr cHqdst μH
2 1

cβ
2
adtr cHqdsi1 cHqui2p cβ

2 + sβ μH cHqdrt cHqdsi1 cHqui2p +

cHqdri1 cHqui2t adps cβ
2 + sβ μH cHqdsp LF1,1,1,1,1,0mdr, mds, mqp, mqt, μH +

μH adpr adst cHqdri1 cHqui2s
1
sβ

adpt cβ
2 + sβ μH cHqdtp LF1,1,1,1,1,0mdr, mdt, mqp, mqs, μH +

adpr cHqui2p gL2 adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,-1mdr, mqi1, mqp, MW, μH +

MW μH adpr cHqui2p cβ gL2
1
sβ

adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,0mdr, mqi1, mqp, MW, μH -

8
3
mG aupr gs2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ aupi2 sβ

2 + μH cHqui2p cβ

LF1,1,1,1,1,0mG, mqi1, mqp, mui2, mur - 8
3
mG μH cHqupr cβ gs2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,1,0mG, mqi1, mqr, mui2, mup +

1
2
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mqi1, mqp, mur, MW, μH +
1
2
MW μH aupr cHqui2p cβ gL2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mqi1, mqp, mur, MW, μH +

1
2
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mqi1, mqr, mup, MW, μH +

1
2
MW cHqupr cHqui2r gL2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mqi1, mqr, mup, MW, μH

uH
i1_i2_  1

8
s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY2 + gL2 +

ℏ 
1
192

1
mΦ

4
1
sβ

3
1
cβ

2
-6 cHqupr 6 s4 β cHqupr cHqui2i1 cH2 cβ

5 gY2 + gL2 +

sβ mΦ
2 cβ

3 -8 cHqust cHqupt cβ cHqusi1 cHqui2r - 12 cHqusr cHqui2i1 -

gY2 + gL2 12 cHqupr cHqui2i1 cβ c2 β
2 - 5 s4 β sβ cHqupi1 cHqui2r +

sβ s4 β sβ cHqui2i1 mΦ
2 cβ

2 6 cβ
3 gY2 + gL2 gY2 + 3 gL2 - 3 s4 β sβ gY2 + gL2

2
+

2 cβ -38 gY4 - 14 gL4 + 3 sβ
2 gY2 + gL2 gY2 + 3 gL2 +

2 cHqdpr 3 sβ cHqdpi1 -s4 β cHqui2r cH2 cβ
3 gY2 + gL2 + sβ mΦ

2 2 cHqui2r c2 β
2 cβ

2

gY2 + gL2 + s4 β sβ cHqui2r cβ gY2 + gL2 + 8 cHqdst cHqdsr cHqui2t sβ
2 +

8 cHqust mΦ
2 -3 cHqdpi1 cHqusr cHqui2t sβ

2 cβ
2 + cHqdpt cHqusi1 cHqui2r

3 cβ
4 - 3 sβ

2 cβ
2 - sβ

4 +
1
16

cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2 3 cHqdpr cHqdpr s2 β s4 β cH2 cβ

2 + mΦ
2

s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2 -∑p gY

2 cβ
2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mdp] + 1
24

cHqui2i1
1
mΦ

2
1
sβ

1
cβ

6 s2 β cHqdpr cHqdpr gY2 c2 β + 2 cβ
2 +

∑p gY
4 cβ

2 (-2 s2 β c2 β + s4 β)

LF2,0[mdp] - 1
36
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2

1
sβ

LF3,-1[mdp] + 1
16

cHqui2i1
1
mΦ

6

1
sβ

2

1
cβ

2

gY2 + gL2

cHlepr cHlepr s2 β s4 β cH2 cβ
2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2 -

∑p gY
2 cβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β +

s2 β s4 β mΦ
2 sβ

2 LF1,0[Mep] +
1
8
cHqui2i1

1
mΦ

2
1
sβ

1
cβ

2 s2 β cHlepr cHlepr gY2 c2 β + 2 cβ
2 +∑p gY

4 cβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[Mep] -
1
12
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[Mep] +

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mlp] -
1
16
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + gL4 (2 s2 β c2 β - s4 β) LF2,0[mlp] -

1
24
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + gL4 LF3,-1[mlp] +

1
72
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0[mlp] +

1
48
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1[mlp] -

2
45
∑p cHqu

i2i1 gL4 LF5,-2[mlp] +

1
16

cHlepr cHlepr cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2

s2 β s4 β cH2 cβ
2 + mΦ

2 s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2

LF1,0[mlr] -
1
8
s2 β cHlepr cHlepr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

c2 β + 2 cβ
2 gY2 - gL2 LF2,0[mlr] -

1
2
c2 β cHlepr cHlepr cHqui2i1 gL2 LF3,0[mlr] +

1
2
c2 β cHlepr cHlepr cHqui2i1 gL2 LF4,-1[mlr] -

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0mqp -
1
48
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + 9 gL4 (2 s2 β c2 β - s4 β) LF2,0mqp -

1
72
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + 9 gL4 LF3,-1mqp +

1
24
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0mqp +

1
16
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1mqp -

2
15
∑p cHqu

i2i1 gL4 LF5,-2mqp -

3
16

cHqui2i1
1
mΦ

6
1
sβ

4
1
cβ

2
gY2 + gL2

cHqupr cHqupr cβ
2 s2 β s4 β cβ

2 cH2 + mΦ
2 - 2 sβ cβ mΦ

2 s2 β c2 β
2 + c4 β - s2 β

2 + s4 β cβ
2 +

s2 β s4 β mΦ
2 sβ

2 - cHqdpr cHqdpr sβ
2 s2 β s4 β cH2 cβ

2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2

LF1,0mqr + 1
8
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqdpr cHqdpr sβ
2 c2 β + 2 cβ

2 gY2 + 3 gL2 -

cHqupr cHqupr cβ
2 gY2 - 3 gL2 c2 β - 2 sβ

2 LF2,0mqr +
3
2
c2 β cHqui2i1 gL2 -cHqdpr cHqdpr + cHqupr cHqupr LF3,0mqr +

3
2
c2 β cHqui2i1 gL2 cHqdpr cHqdpr - cHqupr cHqupr LF4,-1mqr +

1
16

cHqui2i1
1
mΦ

6
1
sβ

4
gY2 + gL2

3 cHqupr cHqupr -s2 β s4 β cβ
2 cH2 + mΦ

2 + 2 sβ cβ mΦ
2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β cβ

2 -

s2 β s4 β mΦ
2 sβ

2 + 2∑p gY
2 sβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 -

sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2 LF1,0[mup] +

1
6
cHqui2i1 cβ

1
mΦ

2
1
sβ

3 3 s2 β cHqupr cHqupr gY2 c2 β - 2 sβ
2 +∑p gY

4 sβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[mup] - 1
9
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[mup] +

1
6
s4 β cHqui2i1 cβ gL4

1
mΦ

2
1
sβ

LF3,-1[MW] - 1
9
cHqui2i1 gL4 LF3,0[MW] -

1
6
cHqui2i1 gL4 LF4,-1[MW] +

8
45

cHqui2i1 gL4 LF5,-2[MW] +

1
64

s4 β cHqui2i1
1
mΦ

6
1
sβ

2
gY2 + gL2 -3 s4 β cβ

2 gY2 + gL2 cH2 + mΦ
2 +

2 sβ cβ mΦ
2 gY2 -1 + 6 c2 β

2 + 3 c4 β - 3 s2 β
2 + 3 gL2 -1 + 2 c2 β

2 + c4 β - s2 β
2 -

3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF1,0[mΦ] +
1
64

s4 β
1
mΦ

2
1
sβ

1
cβ

gY2 + gL2 cHqui2i1 cβ
2 gY2 3 + 7 c4 β - 10 s2 β

2 + gL2 15 + 7 c4 β - 10 s2 β
2 +

8 cHqdpr cHqdpi1 cHqui2r cβ
2 + sβ

2 LF1,1[mΦ] -
1
32

1
mΦ

2
1
sβ

1
cβ

s4 β mΦ
2 cβ

2 gY2 + gL2 -18 cHqupr cHqupi1 cHqui2r + cHqui2i1 gY2 + 3 gL2 +

2 cHqdpr cHqdpi1 s4 β cHqui2r cH2 cβ
2 gY2 + gL2 + mΦ

2 16 sβ cHqdst cHqdsr cHqui2t cβ +

cHqui2r gY2 + gL2 2 s4 β cβ
2 - 2 sβ cβ c2 β

2 - s4 β sβ
2 LF1,2[mΦ] +

1
64

s4 β cHqui2i1 cβ
1
mΦ

2
1
sβ

2 gY2 gL2 1 - 5 c4 β + 2 s2 β
2 + gY4 3 - 5 c4 β + 2 s2 β
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2 - 2 sβ mΦ

2 c2 β
2 -

μH cHqdpr s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ LF3,1,-1mqr, mdp + 1

8
μH cHqdpr

cHqui2i1
1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ

2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adrp cβ
2 + sβ μH cHqdpr LF3,1,0mqr, mdp +

1
4
sβ μH c2 β cHqdpr cHqui2i1 gY2

1
cβ

2 adrp cβ
2 + sβ μH cHqdpr LF3,2,-1mqr, mdp -

3
8
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF4,1,-1mqr, mdp +

1
4
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF5,1,-2mqr, mdp + 3

2
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqupr cHqust cHqupt cHqusr cβ
2 - cHqdpr cHqdst cHqdpt cHqdsr sβ

2 LF1,1,0mqr, mqt +
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF2,1,0mqr, mqt -
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF3,1,-1mqr, mqt + 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

6
1
sβ

3
gY2 + gL2

sβ aurp -2 mΦ
2 s2 β

2 cβ
2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 s4 β cβ
2 - 2 sβ cβ c2 β

2 + c4 β - s2 β
2 + 2 s4 β sβ

2

LF1,1,0mqr, mup + 1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
gY2 - 3 gL2

(s2 β cβ + sβ c2 β) aurp sβ
2 + μH cHqupr cβ LF2,1,0mqr, mup -

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ LF2,2,0mqr, mup +

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF3,1,0mqr, mup -

1
4
μH cHqupr cHqui2i1 cβ gL2

1
sβ

2 (-1 + 3 c2 β) aurp sβ
2 + μH cHqupr cβ LF3,2,-1mqr, mup -

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF4,1,-1mqr, mup +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,1,0mqr, μH -

1
24

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1mqr, μH -

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF2,1,0mqt, mqr +

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF3,1,-1mqt, mqr +

1
432

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,0mqi1, mB +
1
9
c2 β cHqui2i1 gs2 gY2 - 3 gL2 LF2,1,0mqi1, mG +

1
16

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,0mqi1, MW -
1
32

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,2,-1mqi1, MW -

1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
aurp sβ

2 cβ 8 s2 β gY2 mΦ
2 + 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 -

2 sβ c2 β mΦ
2 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

μH cHqupr cβ
2 8 s2 β gY2 mΦ

2 + 3 s4 β gY2 + gL2 cH2 - mΦ
2 - 2 sβ c2 β cβ mΦ

2

gY2 (-4 + 3 c2 β) + 3 c2 β gL2 + 3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF2,1,0mup, mqr +
3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
gY2 + gL2 aurp sβ

2 s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 -s4 β cβ
2 - 2 sβ cβ c2 β

2 + s4 β sβ
2

LF3,1,-1mup, mqr + 1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF3,1,0mup, mqr +

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ

LF3,2,-1mup, mqr - 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF4,1,-1mup, mqr +

1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aurp sβ
2 + μH cHqupr cβ LF5,1,-2mup, mqr +

3
2
s2 β cHqupr cHqust cHqupt cHqusr cHqui2i1 cβ

1
mΦ

2
1
sβ

3 LF1,1,0[mup, mus] -

1
6
c2 β cHqupr cHqupi1 cHqui2r gY2

1
sβ

2 LF2,1,0[mup, μH] +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1[mup, μH] +

1
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
aupr cβ sβ

2 3 s4 β cH2 cβ
2 gY2 + gL2 +

2 sβ mΦ
2 c2 β cβ gY2 (4 - 3 c2 β) - 3 c2 β gL2 + sβ -4 s2 β gY2 + 3 s4 β gY2 + gL2 +

μH cHqurp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

sβ cβ
2 -8 s2 β gY2 + 3 s4 β gY2 + gL2 - 3 s4 β sβ

3 gY2 + gL2 LF2,1,0mur, mqp -
3
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
gY2 + gL2 aupr cβ sβ

2 s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ +

μH cHqurp s4 β cH2 cβ
4 + sβ mΦ

2 -2 c2 β
2 cβ

3 + s4 β sβ cβ
2 - sβ

2 LF3,1,-1mur, mqp +
1
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF3,1,0mur, mqp +

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mur, mqp -

3
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF4,1,-1mur, mqp +

1
4
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aupr sβ
2 + μH cHqurp cβ LF5,1,-2mur, mqp -

4
27

c2 β cHqui2i1 gY4 LF2,1,0mui2, mB - 4
9
c2 β cHqui2i1 gY2 gs2 LF2,1,0mui2, mG +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF2,1,0MW, mqr -

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,-1MW, mqr +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF4,1,-2MW, mqr -

3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[MW, μH] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[MW, μH] +
2
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF2,1,0[MW, μH] + 2 cHqui2i1 gL4

1
mΦ

2 cβ
2 cβ

2 - sβ
2

LF2,2,-2[MW, μH] + 1
12

cHqui2i1 gL4
1
mΦ

2
1
sβ

mΦ
2 sβ

3 8 + 9 sβ
2 - 36 MW μH cβ

5 + 36 MW μH cβ sβ
4 - 3 sβ cβ

4 8 MW2 - 3 mΦ
2 + 12 μH

2 +

4 sβ cβ
2 mΦ

2 2 - 6 sβ
2 + 3 sβ

2 2 MW2 + 3 μH
2 LF2,2,-1[MW, μH] +

1
3
MW cHqui2i1 cβ gL4

1
mΦ

2
4 sβ μH mΦ

2 - 9 MW μH2 cβ
3 + 3 MW cβ sβ

2 mΦ
2 + 3 μH

2 LF2,2,0[MW, μH] -

1
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF3,1,-1[MW, μH] -

1
3
cHqui2i1 gL4 6 cβ

4 + sβ
2 + 6 sβ

4 + cβ
2 1 - 12 sβ

2 LF3,2,-2[MW, μH] +

1
6
MW cHqui2i1 gL4 9 MW cβ

2 - sβ
22 - 4 sβ μH cβ LF3,2,-1[MW, μH] +

cHqui2i1 gL4 LF3,3,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF3,3,-2[MW, μH] cβ
2 - sβ

22 +

cHqui2i1 gL4 LF4,2,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF4,2,-2[MW, μH] cβ
2 - sβ

22 -
3
16

s4 β cHqui2i1 cβ gY2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, mB] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, mB] + 1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF3,1,-2[μH, mB] +

1
8
cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2 2 sβ mΦ

2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 cβ
2 + sβ

2 +

mB μH s4 β cH2 cβ
2 cβ

2 - sβ
2 + sβ mΦ

2 -s4 β sβ -3 cβ
2 + sβ

2 + 2 cβ c2 β
2 -cβ

2 + sβ
2

LF3,1,-1[μH, mB] - 1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

LF3,1,0[μH, mB] - 3
8
cHqui2i1 gY4 LF3,2,-2[μH, mB] cβ

2 + sβ
22 +

1
8
cHqui2i1 gY4 -3 mB2 cβ

2 + sβ
22 - 20 mB sβ μH cβ cβ

2 + sβ
2 - 8 sβ

2 μH
2 cβ

2 LF3,2,-1[μH, mB] -

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

6 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 5 gL2 - 12 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, mB] +
1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 gL2 - 3 c2 β
2 gY2 + gL2

LF4,1,-1[μH, mB] + 1
4
cHqui2i1 gY4 LF4,2,-3[μH, mB] cβ

2 + sβ
22 +

1
4
cHqui2i1 gY4 mB2 cβ

2 + sβ
22 + 8 mB sβ μH cβ cβ

2 + sβ
2 + 4 sβ

2 μH
2 cβ

2 LF4,2,-2[μH, mB] +

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, mB] + 1
6
mB μH cHqui2i1 cβ gY2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, mB] +
1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF2,1,0[μH, mdp] -

cHqdpr cHqdpt cHqust cHqusi1 cHqui2r
1
cβ

2 LF3,1,-1[μH, mdp] +

1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF4,1,-2[μH, mdp] +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF2,1,0μH, mqt -

2 cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF3,1,-1μH, mqt +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF4,1,-2μH, mqt +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF2,1,0[μH, mus] -

cHqupr cHqust cHqupi1 cHqusr cHqui2t
1
sβ

2 LF3,1,-1[μH, mus] +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF4,1,-2[μH, mus] -

9
16

s4 β cHqui2i1 cβ gL2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, MW] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, MW] + 3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

2
1
sβ

gY2 + gL2

cβ
2 + sβ

2 LF3,1,-2[μH, MW] + 1
24

cHqui2i1 gL2
1
mΦ

4
1
sβ

2

2 sβ mΦ
2 -9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2 cβ

2 + sβ
2 +

9 MW μH gY2 + gL2 s4 β cH2 cβ
2 cβ

2 - sβ
2 +

sβ mΦ
2 -s4 β sβ -3 cβ

2 + sβ
2 + 2 cβ c2 β

2 -cβ
2 + sβ

2 LF3,1,-1[μH, MW] +
1
12

MW μH cHqui2i1 cβ gL2
1
mΦ

2
-9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2

LF3,1,0[μH, MW] -
1
24

cHqui2i1 gL4 69 cβ
4 + 16 sβ

2 + 69 sβ
4 + cβ

2 16 - 6 sβ
2 LF3,2,-2[μH, MW] + 1

24
cHqui2i1

gL4 -3 MW2 3 cβ
4 + 38 sβ

2 cβ
2 + 3 sβ

4 - 4 MW sβ μH cβ 8 + 51 cβ
2 + 51 sβ

2 - 72 sβ
2 μH

2 cβ
2

LF3,2,-1[μH, MW] - 3 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, MW] +

3
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

2 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 3 gL2 - 4 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, MW] + 1
4
MW μH cHqui2i1 cβ gL2

1
mΦ

2

9 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -7 gL2 + 9 c2 β

2 gY2 + gL2 LF4,1,-1[μH, MW] +
1
4
cHqui2i1 gL4 7 cβ

4 + 2 sβ
2 cβ

2 + 7 sβ
4 LF4,2,-3[μH, MW] +

1
4
cHqui2i1 gL4 MW2 cβ

4 + 14 sβ
2 cβ

2 + sβ
4 + 32 MW sβ μH cβ cβ

2 + sβ
2 + 16 sβ

2 μH
2 cβ

2

LF4,2,-2[μH, MW] + 4 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, MW] +

1
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, MW] + 1
2
MW μH cHqui2i1 cβ gL2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, MW] +
1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF2,1,1,0mB, mqp, mur -

1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF3,1,1,-1mB, mqp, mur +

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, mup -

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, mup +

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mB, mqr, mui2 +

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mqr, mui2 -

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mB, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqr, μH +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqr, μH +

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, μH -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2mB, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, μH -

1
36

cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqi1, mqr +
1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqi1, mqr +
1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mB, mqi1, mup -

1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mqi1, mup -

1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mB, mqi1, mup +

1
36

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, mui2 +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mqi1, mui2 +

1
48

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, μH -

1
48

cHqui2i1 gY4 cβ
2 + sβ

2 LF2,1,1,-1mB, mqi1, μH -
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF2,1,1,0mB, mqi1, μH +
1
72

cHqui2i1 gY4 cβ
2 + sβ

2 LF3,1,1,-2mB, mqi1, μH +
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF3,1,1,-1mB, mqi1, μH +
1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mup, mqi1 +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0[mB, mup, μH] -

4
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[mB, mup, μH] -

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0[mB, mup, μH] +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[mB, mup, μH] +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1[mB, mup, μH] -

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mui2, mqr +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mui2, mqi1 -

4
9
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mui2, mup +

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mui2, mup -

1
12

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mui2, μH -

1
3
cHqui2i1 gY4 cβ

2 + sβ
2 LF2,1,1,-1mB, mui2, μH -

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF2,1,1,0mB, mui2, μH +

2
9
cHqui2i1 gY4 cβ

2 + sβ
2 LF3,1,1,-2mB, mui2, μH +

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF3,1,1,-1mB, mui2, μH +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + μH cβ) LF2,2,1,-1mB, μH, mqr +

1
288

gY2 -12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 6 c2 β
2 gY2 + gL2 - 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 - 22 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mqi1 + 1
288

gY2 -22 cHqui2i1 gY2 mB2 cβ
2 + sβ

2 -

mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cHqui2i1 cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 6 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -3 c2 β
2 gY2 + gL2 + 4 gY2 6 cβ

2 + 17 sβ
2 - 48 cHqui2i1 gY2 μH2 cβ

2

LF2,2,1,-1mB, μH, mqi1 - 1
6
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mqi1 +
5
8
cHqupr cHqupi1 cHqui2r gY2 LF2,2,1,-2[mB, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (6 mB sβ + μH cβ) LF2,2,1,-1[mB, μH, mup] +

1
72

gY2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 32 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mui2 + 1
72

gY2 12 mB μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 32 gY2 mB2 cβ
2 + sβ

2 + mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -3 c2 β

2 gY2 + gL2 + 8 gY2 3 cβ
2 + 11 sβ

2 + 48 gY2 μH2 cβ
2

LF2,2,1,-1mB, μH, mui2 + 2
3
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mui2 -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mdp, mds, mqr +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mds, mqt -

1
2
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF1,1,1,0[mdp, mds, μH] -

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mdp, mds, μH] -

3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mdp, mqr, mds +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mqr, mqt +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdp, mqr, μH -

1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2
gY2 + gL2

s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mdp, mqr, μH +
3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mdp, mqt, mds -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t - cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mdp, μH, mqr - 3
2
adpr cHqdst cHqdrt cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adps cβ
2 (s2 β + 2 sβ cβ) + μH cHqdsp -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mds, mqp -
3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mdr, mqp, mds -
3
2
adpr cHqdst cHqdsp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adtr cβ
2 (s2 β + 2 sβ cβ) + μH cHqdrt -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mqp, mqt -
1
8
s4 β μH adpr cHqdri1 cHqui2p

1
mΦ

2
1
sβ

2
1
cβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,1,0mdr, mqp, μH +

1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdr, mqp, μH +

1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2
gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ

2 c2 β
2

LF3,1,1,-1mdr, mqp, μH - 1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t - cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mdr, μH, mqp + 1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mds, mdp, μH] +

3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mds, mqp, mdr +
3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mds, mqr, mdp -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mds, mqr, mqt -

3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mds, mqt, mdp -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0[Mep, Mes, mlr] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, Mes, mlt -

1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mep, mlr, Mes] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, mlr, mlt +

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mep, mlt, Mes -

1
2
aepr cHlest cHlert cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aeps cβ
2 (s2 β + 2 sβ cβ) + μH cHlesp -2 cβ

3 + s2 β sβ LF1,1,1,0[Mer, Mes, mlp] -
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mer, mlp, Mes] -
1
2
aepr cHlest cHlesp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aetr cβ
2 (s2 β + 2 sβ cβ) + μH cHlert -2 cβ

3 + s2 β sβ LF1,1,1,0Mer, mlp, mlt +
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mes, mlp, Mer] +
1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mes, mlr, Mep] -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0Mes, mlr, mlt -

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mes, mlt, Mep +

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF2,1,1,0mG, mqp, mur -

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF3,1,1,-1mG, mqp, mur +

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF2,1,1,0mG, mqr, mup -

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF3,1,1,-1mG, mqr, mup +

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mG, mqr, mui2 +

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mqr, mui2 -

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mG, mqr, mui2 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mqi1, mqr +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mqi1, mqr +

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mG, mqi1, mup -

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mqi1, mup -

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mG, mqi1, mup +

1
3
mG s4 β μH cHqui2i1 gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mG, mqi1, mui2 +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mqi1, mui2 +

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mup, mqi1 -

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mui2, mqr +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mui2, mqi1 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mui2, mup +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mui2, mup +

1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,1,1,0[mlp, Mer, Mes] -
1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF3,1,1,-1[mlp, Mer, Mes] +
1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,1,1,0[mlr, Mep, Mes] -

1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF3,1,1,-1[mlr, Mep, Mes] +

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF2,1,1,0mlr, Mes, mlt -

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF3,1,1,-1mlr, Mes, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,1,1,0mlt, Mep, Mes -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mlt, Mep, Mes +

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF2,1,1,0mlt, Mer, mlp -

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF3,1,1,-1mlt, Mer, mlp +

3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,1,1,0mqp, mdr, mds -
3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF3,1,1,-1mqp, mdr, mds +
1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqp, mdr, μH + 1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqp, mdr, μH -
3
2
adpr cHqust cHqusp cHqui2i1 adtr cβ

2 + sβ μH cHqdrt LF2,2,1,-1mqp, mqt, mdr +
3
2
aupr cHqust cHqusp cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

autr sβ
2 + μH cHqurt cβ LF1,1,1,0mqp, mqt, mur -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqp, mqt, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqp, mqt, mur +
3
4
aupr cHqdst cHqdsp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,2,1,-1mqp, mur, mqt +
3
2
aupr cHqust cHqurt cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

aups sβ
2 + μH cHqusp cβ LF1,1,1,0mqp, mur, mus -

1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t + cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mqp, μH, mdr - 1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqr, mB, mqi1 +
3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,1,1,0mqr, mdp, mds -

3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF3,1,1,-1mqr, mdp, mds +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqr, mdp, μH - 1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqr, mdp, μH +

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF2,1,1,0mqr, mds, mqt -

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF3,1,1,-1mqr, mds, mqt -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqr, mG, mqi1 -

3
2
sβ μH cHqdpr cHqust cHqusr cHqui2i1

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,2,1,-1mqr, mqt, mdp +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqr, mqt, mup +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mqr, mqt, mup -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mqr, mqt, mup +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mqt, mus -

3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - cHqupr cHqupt

aurs sβ
2 + μH cHqusr cβ LF2,1,1,0mqr, mqt, mus + 3

2
μH cHqust cHqui2i1 cβ

1
sβ

2

cHqdpr cHqdpt - cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ LF3,1,1,-1mqr, mqt, mus -

1
2
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t LF1,1,1,0mqr, mqt, μH +

1
4
cHqust

1
sβ

2
cHqusi1 cHqui2r cHqdpr cHqdpt + cHqupr cHqupt - cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1mqr, mqt, μH -
1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqr, mqi1, MW +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mup, mus +

3
4
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - 2 cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ

LF2,2,1,-1mqr, mus, mqt + 3
2
cHqupr cHqupi1 cHqui2r gL2 LF1,1,1,0mqr, MW, μH -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t + cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mqr, μH, mdp + 3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2

μH
2 1

cβ
2 LF2,1,1,0mqt, mdp, mds -

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mqt, mdp, mds +

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,0mqt, mdr, mqp -

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF3,1,1,-1mqt, mdr, mqp -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqt, mqp, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqt, mqp, mur -
3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 -aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ

LF2,1,1,0mqt, mqr, mus + 3
2
μH cHqust cHqui2i1 cβ

1
sβ

2

-aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ LF3,1,1,-1mqt, mqr, mus -
1
4
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1mqt, mqr, μH +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqt, mup, mus +

3
4
aupr cHqui2i1 cHqdst cHqdsp - 2 cHqust cHqusp

autr sβ
2 + μH cHqurt cβ LF2,2,1,-1mqt, mur, mqp +

3
4
μH cHqdpr cHqdpt cHqust cHqui2i1 cβ

1
sβ

2 aurs sβ
2 + μH cHqusr cβ LF2,2,1,-1mqt, mus, mqr +

1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqi1, mB, mqr +
1

216
mB gY2

1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mB, mui2 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mqi1, mB, mui2 + 1
72

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,1,-1mqi1, mB, μH +
1
72

mB μH c2 β cHqui2i1 cβ
1
sβ

gY4 - 3 gY2 gL2 LF2,1,1,0mqi1, mB, μH +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqi1, mG, mqr +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mG, mui2 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF3,1,1,-1mqi1, mG, mui2 -

1
4
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,0mqi1, mqr, MW +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqi1, mqr, MW -

3
16

MW s4 β μH cHqui2i1 gL2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mqi1, MW, μH -

1
8
c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,1,-1mqi1, MW, μH -

1
8
MW μH c2 β cHqui2i1 cβ gL2

1
sβ

gY2 + gL2 LF2,1,1,0mqi1, MW, μH -

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mup, mB, mui2 -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mup, mG, mui2 +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mup, mqr, mqt -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mup, mqr, mqt +

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mup, mqr, mus -

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mup, mqr, mus -
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,2,1,-1mup, mus, mqr -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,2,1,-1mup, mus, mqt -

1
2
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF1,1,1,0[mup, mus, μH] -

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mup, mus, μH] +

3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,1,1,0mur, mqp, mqt -
3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mur, mqp, mqt +

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF2,1,1,0mur, mqp, mus -

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF3,1,1,-1mur, mqp, mus -

3
2
aupr cHqust cHqurt cHqui2i1 aups sβ

2 + μH cHqusp cβ LF2,2,1,-1mur, mus, mqp +
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mus, mqr, mqt -

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mus, mqr, mqt +

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF2,1,1,0mus, mqt, mup -

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mus, mqt, mup +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mus, mup, μH] +

1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mB, mqi1 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mB, mqi1 + 2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mui2, mB, mup +

2
9
c2 β cHqui2i1 gY4 LF2,1,1,-1mui2, mB, μH +

2
9
mB μH c2 β cHqui2i1 cβ gY4

1
sβ

LF2,1,1,0mui2, mB, μH +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mG, mqi1 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mG, mqi1 + 2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mui2, mG, mup -

3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1MW, mqr, μH -
3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0MW, mqr, μH +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2MW, mqr, μH +

3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1MW, mqr, μH +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1MW, mqi1, mqr -

3
16

cHqui2i1 gL4 cβ
2 + 5 sβ

2 LF2,1,1,-1MW, mqi1, μH -
1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF2,1,1,0MW, mqi1, μH +

1
8
cHqui2i1 gL4 cβ

2 + 5 sβ
2 LF3,1,1,-2MW, mqi1, μH +

1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF3,1,1,-1MW, mqi1, μH -

2 cHqui2i1 gY2 gL2 LF2,2,1,-2[MW, μH, mB] cβ
2 + sβ

22 +
1
2
cHqui2i1 gY2 gL2 -3 mB MW cβ

2 + sβ
22 - 2 sβ μH cβ (7 mB + 5 MW) cβ

2 + sβ
2 - 12 sβ

2 μH
2 cβ

2

LF2,2,1,-1[MW, μH, mB] - 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF2,2,1,0[MW, μH, mB] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[MW, μH, mB] cβ
2 + sβ

22 + cHqui2i1 gY2 gL2

mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2 LF3,2,1,-2[MW, μH, mB] +

4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[MW, μH, mB] +

1
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mdp] +

1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,2,1,-1[MW, μH, mdp] +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2MW, μH, mqr +

3
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (5 MW sβ + μH cβ) LF2,2,1,-1MW, μH, mqr +

1
32

gL2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 10 gL2 cβ
2 + 5 sβ

2

LF2,2,1,-2MW, μH, mqi1 + 1
32

gL2 12 MW μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 10 gL2 MW2 5 cβ
2 + sβ

2 + 3 MW μH cβ
1
mΦ

2
1
sβ

2
s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -c2 β

2 gY2 + gL2 + 4 gL2 2 cβ
2 + 7 sβ

2 + 48 gL2 μH2 cβ
2

LF2,2,1,-1MW, μH, mqi1 + 3
2
cHqui2i1 gL4 MW2 μH2 cβ

2 LF2,2,1,0MW, μH, mqi1 +
1
8
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,2,1,-1[MW, μH, mup] -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqr -

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF2,1,1,0μH, mB, mqr +

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqr +

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF3,1,1,-1μH, mB, mqr +

1
8
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqi1 +

1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF2,1,1,0μH, mB, mqi1 -

1
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqi1 -
1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF3,1,1,-1μH, mB, mqi1 -

29
24

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[μH, mB, mup] -
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF2,1,1,0[μH, mB, mup] +

7
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[μH, mB, mup] +
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF3,1,1,-1[μH, mB, mup] -

1
2
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mui2 -

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0μH, mB, mui2 +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mui2 +

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1μH, mB, mui2 + 1
4
cHqui2i1 gY2 gL2

1
mΦ

2
1
sβ

sβ mΦ
2 3 cβ

4 + 8 sβ
2 cβ

2 + 3 sβ
4 - 4 μH cβ (mB + MW) cβ

4 - sβ
4 + 8 sβ μH

2 cβ
2 -cβ

2 + sβ
2

LF2,1,1,-1[μH, mB, MW] + mB cHqui2i1 cβ gY2 gL2
1
mΦ

2

MW cβ mΦ
2 sβ

2 + 2 sβ μH mΦ
2 cβ

2 + sβ
2 + 2 MW cβ μH

2 -cβ
2 + sβ

2 LF2,1,1,0[μH, mB, MW] -
1
4
cHqui2i1 gY2 gL2 7 cβ

4 + 10 sβ
2 cβ

2 + 7 sβ
4 LF3,1,1,-2[μH, mB, MW] + 1

4
cHqui2i1 gY2 gL2

-mB MW 3 cβ
2 + sβ

2 cβ
2 + 3 sβ

2 - 4 sβ μH cβ (5 mB + 3 MW) cβ
2 + sβ

2 - 16 sβ
2 μH

2 cβ
2

LF3,1,1,-1[μH, mB, MW] - 2 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,1,1,0[μH, mB, MW] +

cHqui2i1 gY2 gL2 cβ
4 + sβ

2 cβ
2 + sβ

4 LF4,1,1,-3[μH, mB, MW] +
1
2
cHqui2i1 gY2 gL2 mB MW cβ

4 + 4 sβ
2 cβ

2 + sβ
4 + 6 sβ μH cβ (mB + MW) cβ

2 + sβ
2 + 6 sβ

2 μH
2 cβ

2

LF4,1,1,-2[μH, mB, MW] + 3 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF4,1,1,-1[μH, mB, MW] +

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[μH, mdp, mds] -

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF2,1,1,0μH, mdp, mqr +

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF3,1,1,-1μH, mdp, mqr -

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,0μH, mdp, mqt +

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF3,1,1,-1μH, mdp, mqt -

3
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,1,1,-1[μH, mdp, MW] -

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,1,1,0[μH, mdp, MW] +

1
2
cHqdpr cHqdpi1 cHqui2r gL2 LF3,1,1,-2[μH, mdp, MW] +

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF3,1,1,-1[μH, mdp, MW] -

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF2,1,1,0μH, mdr, mqp +

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF3,1,1,-1μH, mdr, mqp +

1
4
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1μH, mqr, mqt - 3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqr, MW -
3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF2,1,1,0μH, mqr, MW +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqr, MW +

3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF3,1,1,-1μH, mqr, MW -

9
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqi1, MW -

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0μH, mqi1, MW +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqi1, MW +

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1μH, mqi1, MW +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[μH, mup, mus] -

3
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1[μH, mup, MW] -

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,1,1,0[μH, mup, MW] +

1
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2[μH, mup, MW] +

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF3,1,1,-1[μH, mup, MW] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[μH, MW, mB] cβ
2 + sβ

22 +

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2

LF3,2,1,-2[μH, MW, mB] + 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[μH, MW, mB] -

1
8
aupr cHquri1 cHqui2p gY2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqp, mur, μH +

3
16

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqp, mur, μH -
4
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mB, mqp, mui2, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mB, mqp, mui2, mur -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqr, mup, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqr, mup, μH -

4
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqr, mui2, mup +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, mup -

1
6
cHqupr cHqupi1 gY2

1
sβ

2 (3 mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,0mB, mqr, mui2, μH + 1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, μH -

1
36

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,0mB, mqi1, mqp, mur +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mB, mqi1, mqp, mur -

1
36

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mqr, mup +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mqr, mup -

2
9
mB cHqupr cHqupi1 gY2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqi1, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mqi1, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mqi1, mqr, μH +

1
24

cHqupr cHqui2r gY2
1
sβ

2 (3 mB sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mB, mqi1, mup, μH - 1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mup, μH -

2
9
mB cHqupr cHqui2r gY2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mui2, mup -

2
9
gY4

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ mB cβ

2 + sβ
2 + sβ μH cβ LF2,1,1,1,-1mB, mqi1, mui2, μH -

2
9
μH cβ gY4 mB2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF2,1,1,1,0mB, mqi1, mui2, μH +
1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF1,1,1,1,-1mB, mqi1, MW, μH +

1
12

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF1,1,1,1,0mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1mB, mqi1, MW, μH +
2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mui2, mup, μH +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mui2, mup, μH +

3 sβ cHqdpr cHqdst cHqui2i1
1
mΦ

2 μH
2 1

cβ
2

sβ cHqdpt cHqdsr μH
2 + adrs -sβ adtp cβ

2 + μH cHqdpt cβ
2 - sβ

2

LF1,1,1,1,0mdp, mds, mqr, mqt - 1
2
μH cHqdpr cHqdst

1
cβ

4

sβ adtp cHqdsi1 cHqui2r cβ
2 + μH -2 cHqdpi1 cHqdsr cHqui2t cβ

2 + cHqdpt cHqdsi1 cHqui2r sβ
2

LF1,1,1,1,0mdp, mds, mqt, μH -
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mdp, mds, mqt, μH -

3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4 cHqdpt cHqdsr sβ

2 μH
2 + adrs adtp cβ

4 + sβ μH cHqdpt cβ
2

LF2,2,1,1,-1mdp, mqr, mds, mqt - 1
2
μH cHqdpr

1
sβ

1
cβ

2

-2 sβ μH cHqdst cHqdpi1 cHqdsr cHqui2t + cHqust cHqusi1 cHqui2r adtp cβ
2 + sβ μH cHqdpt

LF1,1,1,1,0mdp, mqr, mqt, μH -
1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdp, mqr, MW, μH +

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mdp, mqr, MW, μH +

3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mdp, mqt, mds, mqr -

1
2
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,0mdp, mqi1, mqr, MW -

1
4
cHqdpr cHqui2r gL2

1
cβ

2 (3 MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1

LF1,1,1,1,0mdp, mqi1, MW, μH - 1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mdp, mqi1, MW, μH + 3 μH adpr cHqdst cHqui2i1

1
mΦ

2

μH cHqdsp adtr cβ
2 - sβ

2 + 2 sβ μH cHqdrt + adps -2 sβ adtr cβ
2 + μH cHqdrt cβ

2 - sβ
2

LF1,1,1,1,0mdr, mds, mqp, mqt - 1
2
adpr cHqdst

1
sβ

1
cβ

2

sβ adps cHqdri1 cHqui2t cβ
2 + μH -2 cHqdrt cHqdsi1 cHqui2p cβ

2 + cHqdri1 cHqdsp cHqui2t sβ
2

LF1,1,1,1,0mdr, mds, mqp, μH +
1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mdr, mds, mqp, μH +

3 adpr adst cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHqdrs cHqdtp μH

2 + adpt -sβ adsr cβ
2 + μH cHqdrs cβ

2 - sβ
2

LF1,1,1,1,0mdr, mdt, mqp, mqs - 3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqp, mds, mqt - 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdr, mqp, mdt, mqs -
1
2
adpr

1
sβ

2
-2 sβ μH cHqdst cHqdri1 cHqdsp cHqui2t + cHqust cHqusi1 cHqui2p adtr cβ

2 + sβ μH cHqdrt

LF1,1,1,1,0mdr, mqp, mqt, μH -
1
4
adpr cHqdri1 cHqui2p gL2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdr, mqp, MW, μH +

1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mdr, mqp, MW, μH +

3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdr, mqs, mdt, mqp +
3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqt, mds, mqp -

1
2
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF1,1,1,1,0mdr, mqi1, mqp, MW +
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mds, mdp, mqt, μH -

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mds, mdr, mqp, μH +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,2,1,1,-1mds, mqp, mdr, mqt + 3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,2,1,1,-1mds, mqr, mdp, mqt -
3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mds, mqt, mdp, mqr -

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mds, mqt, mdr, mqp + 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdt, mqp, mdr, mqs -
3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdt, mqs, mdr, mqp + sβ cHlepr

cHlest cHqui2i1
1
mΦ

2 μH
2 1

cβ
2
sβ cHlept cHlesr μH

2 + aers -sβ aetp cβ
2 + μH cHlept cβ

2 - sβ
2

LF1,1,1,1,0Mep, Mes, mlr, mlt - 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mep, mlr, Mes, mlt +
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mep, mlt, Mes, mlr +

μH aepr cHlest cHqui2i1
1
mΦ

2
μH cHlesp aetr cβ

2 - sβ
2 + 2 sβ μH cHlert +

aeps -2 sβ aetr cβ
2 + μH cHlert cβ

2 - sβ
2 LF1,1,1,1,0Mer, Mes, mlp, mlt +

aepr aest cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHlers cHletp μH

2 + aept -sβ aesr cβ
2 + μH cHlers cβ

2 - sβ
2

LF1,1,1,1,0Mer, Met, mlp, mls - 1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlp, Mes, mlt - 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Mer, mlp, Met, mls +
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Mer, mls, Met, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlt, Mes, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,2,1,1,-1Mes, mlp, Mer, mlt + 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mes, mlr, Mep, mlt -
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mes, mlt, Mep, mlr -

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mes, mlt, Mer, mlp + 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Met, mlp, Mer, mls -
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Met, mls, Mer, mlp -
4
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mG, mqp, mui2, mur +
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mG, mqp, mui2, mur -

4
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqr, mui2, mup +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mG, mqr, mui2, mup -

4
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mG, mqi1, mqp, mur +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mG, mqi1, mqp, mur -

4
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mqr, mup +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mG, mqi1, mqr, mup -

8
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqi1, mqr, mui2 -

8
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mui2, mup +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlp, Mer, Mes, mlt - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlp, Mer, Mes, mlt +
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,1,1,1,0mlp, Mer, Met, mls -
1
2
aepr aest cHqui2i1 cHlers cHletp sβ

2 μH
2 + aept aesr cβ

4 + sβ μH cHlers cβ
2

LF3,1,1,1,-1mlp, Mer, Met, mls +
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mlr, Mep, Mes, mlt -

1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4
cHlept cHlesr sβ

2 μH
2 + aers aetp cβ

4 + sβ μH cHlept cβ
2

LF3,1,1,1,-1mlr, Mep, Mes, mlt + 1
2
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,1,1,1,0mls, Mer, Met, mlp -
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF3,1,1,1,-1mls, Mer, Met, mlp +
1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,1,1,1,0mlt, Mep, Mes, mlr -
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mlt, Mep, Mes, mlr +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlt, Mer, Mes, mlp - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlt, Mer, Mes, mlp -
1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mB, mqi1, mur +

5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mqp, mB, mur, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqp, mdr, mds, mqt - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqp, mdr, mds, mqt +
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,1,1,1,0mqp, mdr, mdt, mqs -
3
2
adpr adst cHqui2i1 cHqdrs cHqdtp sβ

2 μH
2 + adpt adsr cβ

4 + sβ μH cHqdrs cβ
2

LF3,1,1,1,-1mqp, mdr, mdt, mqs +
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqp, mdr, mqt, μH -

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqp, mdr, mqi1, MW -
1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mqp, mdr, MW, μH -

2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mG, mqi1, mur -
3
2
adpr aust cHqui2i1 aupt sβ

2 + μH cHqutp cβ adsr cβ
2 + sβ μH cHqdrs

LF2,2,1,1,-1mqp, mqs, mdr, mut + 3 aupr aust cHqui2i1
1
mΦ

2
1
sβ

2 cβ
2

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF1,1,1,1,0mqp, mqs, mur, mut +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mqp, mqs, mur, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mqp, mqs, mur, mut -
3
2
μH adpr cHqust cHqui2i1 cβ

1
sβ

2 aups sβ
2 + μH cHqusp cβ adtr cβ

2 + sβ μH cHqdrt

LF2,2,1,1,-1mqp, mqt, mdr, mus - 3
2
sβ μH aupr cHqdst cHqui2i1

1
cβ

2

autr sβ
2 + μH cHqurt cβ adps cβ

2 + sβ μH cHqdsp LF2,2,1,1,-1mqp, mqt, mds, mur +

3 μH aupr cHqust cHqui2i1 cβ
1
mΦ

2
1
sβ

4 cβ
2 - sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mqt, mur, mus +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqp, mqt, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqp, mqt, mur, mus -
1
2
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF1,1,1,1,0mqp, mqt, mur, μH +

1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqp, mqt, mur, μH -

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mqi1, mur, MW -

1
2
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mur, mus, μH -

1
8
aupr cHquri1 cHqui2p gL2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqp, mur, MW, μH -

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mqp, mur, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqp, mus, mqt, mur - 3

2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF2,2,1,1,-1mqp, mut, mqs, mur -
1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mB, mqi1, mup +

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mqr, mB, mup, μH -

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mqr, mB, mui2, μH +

3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mqr, mdp, mds, mqt -

3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF3,1,1,1,-1mqr, mdp, mds, mqt +
1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqr, mdp, mqt, μH -

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqr, mdp, mqi1, MW -

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mqr, mdp, MW, μH -

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mG, mqi1, mup -

3
2
cHqdpr cHqust cHqui2i1

1
sβ

μH
2 1

cβ
aurs sβ

2 + μH cHqusr cβ

adtp cβ
2 + sβ μH cHqdpt LF2,2,1,1,-1mqr, mqt, mdp, mus -

3 cHqupr cHqust cHqui2i1
1
mΦ

2
1
sβ

4 cHqupt cHqusr μH
4 cβ

4 + aurs sβ
2 μH

2 cβ
2 autp sβ

2 + 2 μH cHqupt cβ

LF1,1,1,1,0mqr, mqt, mup, mus + 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF2,1,1,1,0mqr, mqt, mup, mus -
3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF3,1,1,1,-1mqr, mqt, mup, mus +
1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

4 μH
2 cβ

2 LF2,1,1,1,-1mqr, mqt, mup, μH -

1
2
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF1,1,1,1,0mqr, mqt, mus, μH -

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1mqr, mqt, mus, μH -

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mqi1, mup, MW -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqr, mup, MW, μH -

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mqr, mup, MW, μH -

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,2,1,1,-1mqr, mus, mqt, mup + 3
2
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,1,1,1,0mqs, mdr, mdt, mqp -
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF3,1,1,1,-1mqs, mdr, mdt, mqp +
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,2,1,1,-1mqs, mur, mqp, mut +
3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,1,1,1,0mqt, mdp, mds, mqr -
3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mqt, mdp, mds, mqr -

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqt, mdp, mqr, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqt, mdr, mds, mqp - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqt, mdr, mds, mqp -
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqt, mdr, mqp, μH +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqt, mqp, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqt, mqp, mur, mus -
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqt, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mqt, mqr, mup, mus -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mqt, mqr, mup, mus +

1
4
μH aurs cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

2 LF2,1,1,1,-1mqt, mqr, mus, μH -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,2,1,1,-1mqt, mup, mqr, mus -

1
2
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF1,1,1,1,0mqt, mup, mus, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqt, mur, mqp, mus +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mB, mqp, mur +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mqr, mup -

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mup, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, mqr, MW +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, MW, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqi1, mdr, mqp, MW +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mG, mqp, mur +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mG, mqr, mup -

1
4
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mqi1, mqp, mur, MW +
1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mqp, mur, MW -

1
4
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mqi1, mqr, mup, MW +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mqr, mup, MW +

1
2
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,-1mqi1, mqr, MW, μH +

1
2
MW μH cHqui2r cβ gL2

1
sβ

2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,0mqi1, mqr, MW, μH -

1
8
cHqupr cHqui2r gL2

1
sβ

2 (3 MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mqi1, mup, MW, μH + 1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mup, MW, μH -

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mB, mqr, mui2 -

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mup, mB, mqr, μH +

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mup, mB, mqi1, μH -

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mG, mqr, mui2 +

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,1,1,1,0mup, mqr, mqt, mus - 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF3,1,1,1,-1mup, mqr, mqt, mus +
1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mup, mqr, MW, μH -

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mup, mqt, mus, μH -

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF2,1,1,1,-1mup, mqi1, MW, μH - 3
4
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + 2 μH cHqupt cβ sβ

2 LF2,2,1,1,-1mup, mus, mqr, mqt -
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mB, mqp, mui2 -
5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mur, mB, mqp, μH -
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mG, mqp, mui2 +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mur, mqp, mqs, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mur, mqp, mqs, mut +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mur, mqp, mqt, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mur, mqp, mqt, mus +
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mur, mqp, mus, μH +

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mur, mqp, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mur, mus, mqp, mqt - 3

4
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF2,2,1,1,-1mur, mut, mqp, mqs +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mus, mqp, mqt, mur - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mus, mqp, mqt, mur -
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mus, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mus, mqr, mqt, mup -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mus, mqr, mqt, mup +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mus, mqt, mup, μH +

3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mut, mqp, mqs, mur -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mut, mqp, mqs, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mB, mqp, mur +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, mup +

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, μH +

2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mG, mqp, mur +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mG, mqr, mup -

1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2MW, mB, mqi1, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1MW, mB, mqi1, μH +
3
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdp, mqr, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, mqr +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, μH +

3
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdr, mqp, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1MW, mdr, mqi1, mqp +
3
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqp, mur, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqr, mup, μH +

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1MW, mqi1, mqp, mur +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mqr, mup +

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mup, μH +

1
16

aupr cHquri1 cHqui2p gY2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqp, mur +

1
2
mB aupr cHquri1 cHqui2p gY2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mB, mqp, mur +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqr, mup +

1
2
mB cHqupr cHqupi1 cHqui2r gY2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mB, mqr, mup +

1
4
cHqupr cHqupi1 gY2

1
sβ

2 (mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF2,1,1,1,-1μH, mB, mqr, mui2 - 1
16

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mB, mqi1, mup +

1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mqi1, MW +

1
24

cHqui2i1 gY2 gL2
1
sβ

3 mB MW sβ cβ
2 + sβ

2 + 2 μH cβ (mB + MW) 2 cβ
2 + 5 sβ

2 + 8 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mqi1, MW + 1
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mqi1, MW +
1
3
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mui2, MW +

1
3
cHqui2i1 gY2 gL2

1
sβ

mB MW sβ cβ
2 + sβ

2 + μH cβ (mB + MW) cβ
2 + 3 sβ

2 + 2 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mui2, MW + 2
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mui2, MW +

1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mds, mqt +

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mqr, mqt +

1
8
μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2
9 MW sβ cβ + μH 8 cβ

2 + 9 sβ
2 LF2,1,1,1,-1μH, mdp, mqr, MW +

MW sβ cHqdpr cHqdpi1 cHqui2r gL2 μH3
1
cβ

LF2,1,1,1,0μH, mdp, mqr, MW + 3
8
cHqdpr cHqui2r

gL2
1
cβ

2 (MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1μH, mdp, mqi1, MW +

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1μH, mdr, mds, mqp +

1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1μH, mdr, mqp, mqt +

1
8
adpr cHqdri1 cHqui2p gL2

1
sβ

9 MW sβ cβ + μH 8 cβ
2 + 9 sβ

2 LF2,1,1,1,-1μH, mdr, mqp, MW +

MW adpr cHqdri1 cHqui2p cβ gL2 μH2 LF2,1,1,1,0μH, mdr, mqp, MW +
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1μH, mqp, mqt, mur +

1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1μH, mqp, mur, mus +

1
16

aupr cHquri1 cHqui2p gL2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqp, mur, MW +

1
2
MW aupr cHquri1 cHqui2p gL2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mqp, mur, MW +

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1μH, mqr, mqt, mus +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqr, mup, MW +

1
2
MW cHqupr cHqupi1 cHqui2r gL2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mqr, mup, MW +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1μH, mqt, mup, mus +

3
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mqi1, mup, MW +

2
3
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,1,-1mB, mqp, mui2, mur, μH +

2
3
mB μH aupr cHquri1 cβ gY2

1
sβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqp, mui2, mur, μH +

2
3
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,1,-1mB, mqr, mui2, mup, μH +

2
3
mB cHqupr cHqupi1 gY2

1
sβ

3 μH
2 cβ

2 auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqr, mui2, mup, μH -
1
6
aupr cHqui2p gY2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mB, mqi1, mqp, mur, μH -

1
6
mB μH aupr cHqui2p cβ gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mB, mqi1, mqp, mur, μH -

2
9
mB aupr gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqi1, mqp, mui2, mur -

1
6
μH cHqupr cHqui2r cβ gY2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mB, mqi1, mqr, mup, μH -

1
6
mB cHqupr cHqui2r gY2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mup, μH -
2
9
mB μH cHqupr cβ gY2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mui2, mup + 1
3
gY2 gL2

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ

 (mB + MW) cβ
2 + sβ

2 + 2 sβ μH cβ LF1,1,1,1,1,-1mB, mqi1, mui2, MW, μH +
2
3
mB MW μH cβ gY2 gL2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF1,1,1,1,1,0mB, mqi1, mui2, MW, μH +

sβ cHqdpr cHqdst cHqdpi1 cHqui2t μH
3 1

cβ
4

adrs cβ
2 + sβ μH cHqdsr LF1,1,1,1,1,0mdp, mds, mqr, mqt, μH +

sβ μH cHqdpr cHqui2r gL2
1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,1,-1mdp, mqi1, mqr, MW, μH +

MW cHqdpr cHqui2r gL2 μH2
1
cβ

adi1p cβ
2 + sβ μH cHqdpi1 LF1,1,1,1,1,0mdp, mqi1, mqr, MW, μH +

adpr cHqdst μH
2 1

cβ
2
adtr cHqdsi1 cHqui2p cβ

2 + sβ μH cHqdrt cHqdsi1 cHqui2p +

cHqdri1 cHqui2t adps cβ
2 + sβ μH cHqdsp LF1,1,1,1,1,0mdr, mds, mqp, mqt, μH +

μH adpr adst cHqdri1 cHqui2s
1
sβ

adpt cβ
2 + sβ μH cHqdtp LF1,1,1,1,1,0mdr, mdt, mqp, mqs, μH +

adpr cHqui2p gL2 adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,-1mdr, mqi1, mqp, MW, μH +

MW μH adpr cHqui2p cβ gL2
1
sβ

adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,0mdr, mqi1, mqp, MW, μH -

8
3
mG aupr gs2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ aupi2 sβ

2 + μH cHqui2p cβ

LF1,1,1,1,1,0mG, mqi1, mqp, mui2, mur - 8
3
mG μH cHqupr cβ gs2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,1,0mG, mqi1, mqr, mui2, mup +

1
2
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mqi1, mqp, mur, MW, μH +
1
2
MW μH aupr cHqui2p cβ gL2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mqi1, mqp, mur, MW, μH +

1
2
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mqi1, mqr, mup, MW, μH +

1
2
MW cHqupr cHqui2r gL2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mqi1, mqr, mup, MW, μH
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uH
i1_i2_  1

8
s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY2 + gL2 +

ℏ 
1
192

1
mΦ

4
1
sβ

3
1
cβ

2
-6 cHqupr 6 s4 β cHqupr cHqui2i1 cH2 cβ

5 gY2 + gL2 +

sβ mΦ
2 cβ

3 -8 cHqust cHqupt cβ cHqusi1 cHqui2r - 12 cHqusr cHqui2i1 -

gY2 + gL2 12 cHqupr cHqui2i1 cβ c2 β
2 - 5 s4 β sβ cHqupi1 cHqui2r +

sβ s4 β sβ cHqui2i1 mΦ
2 cβ

2 6 cβ
3 gY2 + gL2 gY2 + 3 gL2 - 3 s4 β sβ gY2 + gL2

2
+

2 cβ -38 gY4 - 14 gL4 + 3 sβ
2 gY2 + gL2 gY2 + 3 gL2 +

2 cHqdpr 3 sβ cHqdpi1 -s4 β cHqui2r cH2 cβ
3 gY2 + gL2 + sβ mΦ

2 2 cHqui2r c2 β
2 cβ

2

gY2 + gL2 + s4 β sβ cHqui2r cβ gY2 + gL2 + 8 cHqdst cHqdsr cHqui2t sβ
2 +

8 cHqust mΦ
2 -3 cHqdpi1 cHqusr cHqui2t sβ

2 cβ
2 + cHqdpt cHqusi1 cHqui2r

3 cβ
4 - 3 sβ

2 cβ
2 - sβ

4 +
1
16

cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2 3 cHqdpr cHqdpr s2 β s4 β cH2 cβ

2 + mΦ
2

s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2 -∑p gY

2 cβ
2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mdp] + 1
24

cHqui2i1
1
mΦ

2
1
sβ

1
cβ

6 s2 β cHqdpr cHqdpr gY2 c2 β + 2 cβ
2 +

∑p gY
4 cβ

2 (-2 s2 β c2 β + s4 β)

LF2,0[mdp] - 1
36
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2

1
sβ

LF3,-1[mdp] + 1
16

cHqui2i1
1
mΦ

6

1
sβ

2

1
cβ

2

gY2 + gL2

cHlepr cHlepr s2 β s4 β cH2 cβ
2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2 -

∑p gY
2 cβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β +

s2 β s4 β mΦ
2 sβ

2 LF1,0[Mep] +
1
8
cHqui2i1

1
mΦ

2
1
sβ

1
cβ

2 s2 β cHlepr cHlepr gY2 c2 β + 2 cβ
2 +∑p gY

4 cβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[Mep] -
1
12
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[Mep] +

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mlp] -
1
16
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + gL4 (2 s2 β c2 β - s4 β) LF2,0[mlp] -
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1
8
μH cHlepr cHqui2i1

1
mΦ

2
1
cβ

2
s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ

2 gY2 (-1 + c2 β) + gL2 (1 + c2 β)

aerp cβ
2 + sβ μH cHlepr LF3,1,0[mlr, Mep] +

1
4
sβ μH c2 β cHlepr cHqui2i1 gY2

1
cβ

2
aerp cβ

2 + sβ μH cHlepr LF3,2,-1[mlr, Mep] -

1
8
μH cHlepr cHqui2i1

1
mΦ

2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 (-1 + 2 c2 β) 2 gL2 + 3 c2 β gY2 + gL2

aerp cβ
2 + sβ μH cHlepr LF4,1,-1[mlr, Mep] +

1
12

μH cHlepr cHqui2i1
1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aerp cβ
2 + sβ μH cHlepr LF5,1,-2[mlr, Mep] -

1
2
s2 β cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

LF1,1,0mlr, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 LF2,1,0mlr, mlt -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 LF3,1,-1mlr, mlt +

1
8
adpr cHqui2i1

1
mΦ

4
1
sβ

2
1
cβ

sβ adpr cβ
2 cβ

2 2 s2 β mΦ
2 gY2 + 3 gL2 + 3 s4 β gY2 + gL2 -cH2 + mΦ

2 +

2 sβ c2 β cβ mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) - 3 s4 β mΦ

2 sβ
2 gY2 + gL2 +

μH cHqdrp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) +

sβ cβ
2 3 gL2 (2 s2 β + s4 β) + gY2 (2 s2 β + 3 s4 β) - 3 s4 β sβ

3 gY2 + gL2

LF2,1,0mqp, mdr + 3
8
adpr cHqui2i1

1
mΦ

4
1
sβ

2
1
cβ

gY2 + gL2

sβ adpr cβ
2 s4 β cH2 cβ

2 + mΦ
2 -s4 β cβ

2 - 2 sβ cβ c2 β
2 + s4 β sβ

2 +

μH cHqdrp -s4 β cH2 cβ
4 + sβ mΦ

2 2 c2 β
2 cβ

3 + s4 β sβ -cβ
2 + sβ

2 LF3,1,-1mqp, mdr +
1
8
adpr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adpr cβ
2 + sβ μH cHqdrp LF3,1,0mqp, mdr +

1
4
adpr c2 β cHqui2i1 gY2 adpr cβ

2 + sβ μH cHqdrp LF3,2,-1mqp, mdr +
3
8
adpr cHqui2i1

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adpr cβ
2 + sβ μH cHqdrp LF4,1,-1mqp, mdr +

1
4
adpr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

adpr cβ
2 + sβ μH cHqdrp LF5,1,-2mqp, mdr + 3

8
aupr cHqui2i1

1
mΦ

6
1
sβ

3
gY2 + gL2

aupr cβ sβ
2 -s4 β cH2 cβ

2 + sβ mΦ
2 2 cβ c2 β

2 + c4 β - s2 β
2 - s4 β sβ + μH cHqurp -s4 β cH2 cβ

4 +

mΦ
2 -s4 β cβ

4 + 2 sβ cβ
3 c2 β

2 + c4 β - s4 β sβ
2 cβ

2 + 2 cβ s2 β
2 sβ

3 + s4 β sβ
4

LF1,1,0mqp, mur - 1
4
aupr cHqui2i1 cβ

1
mΦ

2
1
sβ

2
gY2 - 3 gL2 (c2 β cβ - s2 β sβ)

aupr sβ
2 + μH cHqurp cβ LF2,1,0mqp, mur -

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF2,2,0mqp, mur +
3
2
aupr c2 β cHqui2i1 gL2 aupr sβ

2 + μH cHqurp cβ LF3,1,0mqp, mur -
1
4
aupr cHqui2i1 gL2 (-1 + 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mqp, mur -
3
2
aupr c2 β cHqui2i1 gL2 aupr sβ

2 + μH cHqurp cβ LF4,1,-1mqp, mur +
1
8
μH cHqdpr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

sβ adrp cβ cβ 2 s2 β mΦ
2 gY2 + 3 gL2 - 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 +

2 sβ c2 β mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) +

μH cHqdpr 3 s4 β cH2 cβ
2 gY2 + gL2 + 2 sβ mΦ

2 c2 β cβ -gY2 (1 + 3 c2 β) - 3 gL2 (1 + c2 β) +

sβ 3 gL2 (s2 β + s4 β) + gY2 (s2 β + 3 s4 β) LF2,1,0mqr, mdp +
3
8
μH cHqdpr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

gY2 + gL2 sβ adrp cβ s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 -

μH cHqdpr s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ LF3,1,-1mqr, mdp + 1

8
μH cHqdpr

cHqui2i1
1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ

2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adrp cβ
2 + sβ μH cHqdpr LF3,1,0mqr, mdp +

1
4
sβ μH c2 β cHqdpr cHqui2i1 gY2

1
cβ

2 adrp cβ
2 + sβ μH cHqdpr LF3,2,-1mqr, mdp -

3
8
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF4,1,-1mqr, mdp +

1
4
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF5,1,-2mqr, mdp + 3

2
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqupr cHqust cHqupt cHqusr cβ
2 - cHqdpr cHqdst cHqdpt cHqdsr sβ

2 LF1,1,0mqr, mqt +
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF2,1,0mqr, mqt -
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF3,1,-1mqr, mqt + 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

6
1
sβ

3
gY2 + gL2

sβ aurp -2 mΦ
2 s2 β

2 cβ
2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 s4 β cβ
2 - 2 sβ cβ c2 β

2 + c4 β - s2 β
2 + 2 s4 β sβ

2

LF1,1,0mqr, mup + 1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
gY2 - 3 gL2

(s2 β cβ + sβ c2 β) aurp sβ
2 + μH cHqupr cβ LF2,1,0mqr, mup -

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ LF2,2,0mqr, mup +

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF3,1,0mqr, mup -

1
4
μH cHqupr cHqui2i1 cβ gL2

1
sβ

2 (-1 + 3 c2 β) aurp sβ
2 + μH cHqupr cβ LF3,2,-1mqr, mup -

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF4,1,-1mqr, mup +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,1,0mqr, μH -

1
24

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1mqr, μH -

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF2,1,0mqt, mqr +

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF3,1,-1mqt, mqr +

1
432

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,0mqi1, mB +
1
9
c2 β cHqui2i1 gs2 gY2 - 3 gL2 LF2,1,0mqi1, mG +

1
16

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,0mqi1, MW -
1
32

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,2,-1mqi1, MW -

1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
aurp sβ

2 cβ 8 s2 β gY2 mΦ
2 + 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 -

2 sβ c2 β mΦ
2 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

μH cHqupr cβ
2 8 s2 β gY2 mΦ

2 + 3 s4 β gY2 + gL2 cH2 - mΦ
2 - 2 sβ c2 β cβ mΦ

2

gY2 (-4 + 3 c2 β) + 3 c2 β gL2 + 3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF2,1,0mup, mqr +
3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
gY2 + gL2 aurp sβ

2 s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 -s4 β cβ
2 - 2 sβ cβ c2 β

2 + s4 β sβ
2

LF3,1,-1mup, mqr + 1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF3,1,0mup, mqr +

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ

LF3,2,-1mup, mqr - 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF4,1,-1mup, mqr +

1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aurp sβ
2 + μH cHqupr cβ LF5,1,-2mup, mqr +

3
2
s2 β cHqupr cHqust cHqupt cHqusr cHqui2i1 cβ

1
mΦ

2
1
sβ

3 LF1,1,0[mup, mus] -

1
6
c2 β cHqupr cHqupi1 cHqui2r gY2

1
sβ

2 LF2,1,0[mup, μH] +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1[mup, μH] +

1
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
aupr cβ sβ

2 3 s4 β cH2 cβ
2 gY2 + gL2 +

2 sβ mΦ
2 c2 β cβ gY2 (4 - 3 c2 β) - 3 c2 β gL2 + sβ -4 s2 β gY2 + 3 s4 β gY2 + gL2 +

μH cHqurp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

sβ cβ
2 -8 s2 β gY2 + 3 s4 β gY2 + gL2 - 3 s4 β sβ

3 gY2 + gL2 LF2,1,0mur, mqp -
3
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
gY2 + gL2 aupr cβ sβ

2 s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ +

μH cHqurp s4 β cH2 cβ
4 + sβ mΦ

2 -2 c2 β
2 cβ

3 + s4 β sβ cβ
2 - sβ

2 LF3,1,-1mur, mqp +
1
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF3,1,0mur, mqp +

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mur, mqp -

3
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF4,1,-1mur, mqp +

1
4
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aupr sβ
2 + μH cHqurp cβ LF5,1,-2mur, mqp -

4
27

c2 β cHqui2i1 gY4 LF2,1,0mui2, mB - 4
9
c2 β cHqui2i1 gY2 gs2 LF2,1,0mui2, mG +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF2,1,0MW, mqr -

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,-1MW, mqr +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF4,1,-2MW, mqr -

3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[MW, μH] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[MW, μH] +
2
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF2,1,0[MW, μH] + 2 cHqui2i1 gL4

1
mΦ

2 cβ
2 cβ

2 - sβ
2

LF2,2,-2[MW, μH] + 1
12

cHqui2i1 gL4
1
mΦ

2
1
sβ

mΦ
2 sβ

3 8 + 9 sβ
2 - 36 MW μH cβ

5 + 36 MW μH cβ sβ
4 - 3 sβ cβ

4 8 MW2 - 3 mΦ
2 + 12 μH

2 +

4 sβ cβ
2 mΦ

2 2 - 6 sβ
2 + 3 sβ

2 2 MW2 + 3 μH
2 LF2,2,-1[MW, μH] +

1
3
MW cHqui2i1 cβ gL4

1
mΦ

2
4 sβ μH mΦ

2 - 9 MW μH2 cβ
3 + 3 MW cβ sβ

2 mΦ
2 + 3 μH

2 LF2,2,0[MW, μH] -

1
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF3,1,-1[MW, μH] -

1
3
cHqui2i1 gL4 6 cβ

4 + sβ
2 + 6 sβ

4 + cβ
2 1 - 12 sβ

2 LF3,2,-2[MW, μH] +

1
6
MW cHqui2i1 gL4 9 MW cβ

2 - sβ
22 - 4 sβ μH cβ LF3,2,-1[MW, μH] +

cHqui2i1 gL4 LF3,3,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF3,3,-2[MW, μH] cβ
2 - sβ

22 +

cHqui2i1 gL4 LF4,2,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF4,2,-2[MW, μH] cβ
2 - sβ

22 -
3
16

s4 β cHqui2i1 cβ gY2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, mB] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, mB] + 1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF3,1,-2[μH, mB] +

1
8
cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2 2 sβ mΦ

2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 cβ
2 + sβ

2 +

mB μH s4 β cH2 cβ
2 cβ

2 - sβ
2 + sβ mΦ

2 -s4 β sβ -3 cβ
2 + sβ

2 + 2 cβ c2 β
2 -cβ

2 + sβ
2

LF3,1,-1[μH, mB] - 1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

LF3,1,0[μH, mB] - 3
8
cHqui2i1 gY4 LF3,2,-2[μH, mB] cβ

2 + sβ
22 +

1
8
cHqui2i1 gY4 -3 mB2 cβ

2 + sβ
22 - 20 mB sβ μH cβ cβ

2 + sβ
2 - 8 sβ

2 μH
2 cβ

2 LF3,2,-1[μH, mB] -

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

6 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 5 gL2 - 12 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, mB] +
1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 gL2 - 3 c2 β
2 gY2 + gL2

LF4,1,-1[μH, mB] + 1
4
cHqui2i1 gY4 LF4,2,-3[μH, mB] cβ

2 + sβ
22 +

1
4
cHqui2i1 gY4 mB2 cβ

2 + sβ
22 + 8 mB sβ μH cβ cβ

2 + sβ
2 + 4 sβ

2 μH
2 cβ

2 LF4,2,-2[μH, mB] +

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, mB] + 1
6
mB μH cHqui2i1 cβ gY2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, mB] +
1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF2,1,0[μH, mdp] -

cHqdpr cHqdpt cHqust cHqusi1 cHqui2r
1
cβ

2 LF3,1,-1[μH, mdp] +

1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF4,1,-2[μH, mdp] +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF2,1,0μH, mqt -

2 cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF3,1,-1μH, mqt +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF4,1,-2μH, mqt +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF2,1,0[μH, mus] -

cHqupr cHqust cHqupi1 cHqusr cHqui2t
1
sβ

2 LF3,1,-1[μH, mus] +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF4,1,-2[μH, mus] -

9
16

s4 β cHqui2i1 cβ gL2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, MW] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, MW] + 3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

2
1
sβ

gY2 + gL2

cβ
2 + sβ

2 LF3,1,-2[μH, MW] + 1
24

cHqui2i1 gL2
1
mΦ

4
1
sβ

2

2 sβ mΦ
2 -9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2 cβ

2 + sβ
2 +

9 MW μH gY2 + gL2 s4 β cH2 cβ
2 cβ

2 - sβ
2 +

sβ mΦ
2 -s4 β sβ -3 cβ

2 + sβ
2 + 2 cβ c2 β

2 -cβ
2 + sβ

2 LF3,1,-1[μH, MW] +
1
12

MW μH cHqui2i1 cβ gL2
1
mΦ

2
-9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2

LF3,1,0[μH, MW] -
1
24

cHqui2i1 gL4 69 cβ
4 + 16 sβ

2 + 69 sβ
4 + cβ

2 16 - 6 sβ
2 LF3,2,-2[μH, MW] + 1

24
cHqui2i1

gL4 -3 MW2 3 cβ
4 + 38 sβ

2 cβ
2 + 3 sβ

4 - 4 MW sβ μH cβ 8 + 51 cβ
2 + 51 sβ

2 - 72 sβ
2 μH

2 cβ
2

LF3,2,-1[μH, MW] - 3 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, MW] +

3
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

2 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 3 gL2 - 4 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, MW] + 1
4
MW μH cHqui2i1 cβ gL2

1
mΦ

2

9 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -7 gL2 + 9 c2 β

2 gY2 + gL2 LF4,1,-1[μH, MW] +
1
4
cHqui2i1 gL4 7 cβ

4 + 2 sβ
2 cβ

2 + 7 sβ
4 LF4,2,-3[μH, MW] +

1
4
cHqui2i1 gL4 MW2 cβ

4 + 14 sβ
2 cβ

2 + sβ
4 + 32 MW sβ μH cβ cβ

2 + sβ
2 + 16 sβ

2 μH
2 cβ

2

LF4,2,-2[μH, MW] + 4 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, MW] +

1
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, MW] + 1
2
MW μH cHqui2i1 cβ gL2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, MW] +
1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF2,1,1,0mB, mqp, mur -

1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF3,1,1,-1mB, mqp, mur +

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, mup -

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, mup +

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mB, mqr, mui2 +

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mqr, mui2 -

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mB, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqr, μH +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqr, μH +

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, μH -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2mB, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, μH -

1
36

cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqi1, mqr +
1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqi1, mqr +
1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mB, mqi1, mup -

1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mqi1, mup -

1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mB, mqi1, mup +

1
36

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, mui2 +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mqi1, mui2 +

1
48

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, μH -

1
48

cHqui2i1 gY4 cβ
2 + sβ

2 LF2,1,1,-1mB, mqi1, μH -
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF2,1,1,0mB, mqi1, μH +
1
72

cHqui2i1 gY4 cβ
2 + sβ

2 LF3,1,1,-2mB, mqi1, μH +
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF3,1,1,-1mB, mqi1, μH +
1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mup, mqi1 +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0[mB, mup, μH] -

4
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[mB, mup, μH] -

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0[mB, mup, μH] +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[mB, mup, μH] +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1[mB, mup, μH] -

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mui2, mqr +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mui2, mqi1 -

4
9
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mui2, mup +

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mui2, mup -

1
12

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mui2, μH -

1
3
cHqui2i1 gY4 cβ

2 + sβ
2 LF2,1,1,-1mB, mui2, μH -

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF2,1,1,0mB, mui2, μH +

2
9
cHqui2i1 gY4 cβ

2 + sβ
2 LF3,1,1,-2mB, mui2, μH +

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF3,1,1,-1mB, mui2, μH +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + μH cβ) LF2,2,1,-1mB, μH, mqr +

1
288

gY2 -12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 6 c2 β
2 gY2 + gL2 - 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 - 22 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mqi1 + 1
288

gY2 -22 cHqui2i1 gY2 mB2 cβ
2 + sβ

2 -

mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cHqui2i1 cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 6 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -3 c2 β
2 gY2 + gL2 + 4 gY2 6 cβ

2 + 17 sβ
2 - 48 cHqui2i1 gY2 μH2 cβ

2

LF2,2,1,-1mB, μH, mqi1 - 1
6
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mqi1 +
5
8
cHqupr cHqupi1 cHqui2r gY2 LF2,2,1,-2[mB, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (6 mB sβ + μH cβ) LF2,2,1,-1[mB, μH, mup] +

1
72

gY2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 32 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mui2 + 1
72

gY2 12 mB μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 32 gY2 mB2 cβ
2 + sβ

2 + mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -3 c2 β

2 gY2 + gL2 + 8 gY2 3 cβ
2 + 11 sβ

2 + 48 gY2 μH2 cβ
2

LF2,2,1,-1mB, μH, mui2 + 2
3
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mui2 -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mdp, mds, mqr +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mds, mqt -

1
2
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF1,1,1,0[mdp, mds, μH] -

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mdp, mds, μH] -

3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mdp, mqr, mds +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mqr, mqt +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdp, mqr, μH -

1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2
gY2 + gL2

s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mdp, mqr, μH +
3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mdp, mqt, mds -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t - cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mdp, μH, mqr - 3
2
adpr cHqdst cHqdrt cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adps cβ
2 (s2 β + 2 sβ cβ) + μH cHqdsp -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mds, mqp -
3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mdr, mqp, mds -
3
2
adpr cHqdst cHqdsp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adtr cβ
2 (s2 β + 2 sβ cβ) + μH cHqdrt -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mqp, mqt -
1
8
s4 β μH adpr cHqdri1 cHqui2p

1
mΦ

2
1
sβ

2
1
cβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,1,0mdr, mqp, μH +

1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdr, mqp, μH +

1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2
gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ

2 c2 β
2

LF3,1,1,-1mdr, mqp, μH - 1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t - cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mdr, μH, mqp + 1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mds, mdp, μH] +

3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mds, mqp, mdr +
3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mds, mqr, mdp -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mds, mqr, mqt -

3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mds, mqt, mdp -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0[Mep, Mes, mlr] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, Mes, mlt -

1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mep, mlr, Mes] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, mlr, mlt +

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mep, mlt, Mes -

1
2
aepr cHlest cHlert cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aeps cβ
2 (s2 β + 2 sβ cβ) + μH cHlesp -2 cβ

3 + s2 β sβ LF1,1,1,0[Mer, Mes, mlp] -
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mer, mlp, Mes] -
1
2
aepr cHlest cHlesp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aetr cβ
2 (s2 β + 2 sβ cβ) + μH cHlert -2 cβ

3 + s2 β sβ LF1,1,1,0Mer, mlp, mlt +
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mes, mlp, Mer] +
1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mes, mlr, Mep] -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0Mes, mlr, mlt -

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mes, mlt, Mep +

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF2,1,1,0mG, mqp, mur -

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF3,1,1,-1mG, mqp, mur +

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF2,1,1,0mG, mqr, mup -

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF3,1,1,-1mG, mqr, mup +

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mG, mqr, mui2 +

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mqr, mui2 -

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mG, mqr, mui2 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mqi1, mqr +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mqi1, mqr +

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mG, mqi1, mup -

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mqi1, mup -

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mG, mqi1, mup +

1
3
mG s4 β μH cHqui2i1 gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mG, mqi1, mui2 +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mqi1, mui2 +

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mup, mqi1 -

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mui2, mqr +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mui2, mqi1 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mui2, mup +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mui2, mup +

1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,1,1,0[mlp, Mer, Mes] -
1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF3,1,1,-1[mlp, Mer, Mes] +
1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,1,1,0[mlr, Mep, Mes] -

1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF3,1,1,-1[mlr, Mep, Mes] +

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF2,1,1,0mlr, Mes, mlt -

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF3,1,1,-1mlr, Mes, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,1,1,0mlt, Mep, Mes -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mlt, Mep, Mes +

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF2,1,1,0mlt, Mer, mlp -

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF3,1,1,-1mlt, Mer, mlp +

3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,1,1,0mqp, mdr, mds -
3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF3,1,1,-1mqp, mdr, mds +
1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqp, mdr, μH + 1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqp, mdr, μH -
3
2
adpr cHqust cHqusp cHqui2i1 adtr cβ

2 + sβ μH cHqdrt LF2,2,1,-1mqp, mqt, mdr +
3
2
aupr cHqust cHqusp cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

autr sβ
2 + μH cHqurt cβ LF1,1,1,0mqp, mqt, mur -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqp, mqt, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqp, mqt, mur +
3
4
aupr cHqdst cHqdsp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,2,1,-1mqp, mur, mqt +
3
2
aupr cHqust cHqurt cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

aups sβ
2 + μH cHqusp cβ LF1,1,1,0mqp, mur, mus -

1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t + cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mqp, μH, mdr - 1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqr, mB, mqi1 +
3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,1,1,0mqr, mdp, mds -

3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF3,1,1,-1mqr, mdp, mds +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqr, mdp, μH - 1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqr, mdp, μH +

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF2,1,1,0mqr, mds, mqt -

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF3,1,1,-1mqr, mds, mqt -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqr, mG, mqi1 -

3
2
sβ μH cHqdpr cHqust cHqusr cHqui2i1

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,2,1,-1mqr, mqt, mdp +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqr, mqt, mup +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mqr, mqt, mup -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mqr, mqt, mup +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mqt, mus -

3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - cHqupr cHqupt

aurs sβ
2 + μH cHqusr cβ LF2,1,1,0mqr, mqt, mus + 3

2
μH cHqust cHqui2i1 cβ

1
sβ

2

cHqdpr cHqdpt - cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ LF3,1,1,-1mqr, mqt, mus -

1
2
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t LF1,1,1,0mqr, mqt, μH +

1
4
cHqust

1
sβ

2
cHqusi1 cHqui2r cHqdpr cHqdpt + cHqupr cHqupt - cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1mqr, mqt, μH -
1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqr, mqi1, MW +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mup, mus +

3
4
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - 2 cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ

LF2,2,1,-1mqr, mus, mqt + 3
2
cHqupr cHqupi1 cHqui2r gL2 LF1,1,1,0mqr, MW, μH -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t + cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mqr, μH, mdp + 3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2

μH
2 1

cβ
2 LF2,1,1,0mqt, mdp, mds -

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mqt, mdp, mds +

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,0mqt, mdr, mqp -

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF3,1,1,-1mqt, mdr, mqp -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqt, mqp, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqt, mqp, mur -
3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 -aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ

LF2,1,1,0mqt, mqr, mus + 3
2
μH cHqust cHqui2i1 cβ

1
sβ

2

-aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ LF3,1,1,-1mqt, mqr, mus -
1
4
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1mqt, mqr, μH +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqt, mup, mus +

3
4
aupr cHqui2i1 cHqdst cHqdsp - 2 cHqust cHqusp

autr sβ
2 + μH cHqurt cβ LF2,2,1,-1mqt, mur, mqp +

3
4
μH cHqdpr cHqdpt cHqust cHqui2i1 cβ

1
sβ

2 aurs sβ
2 + μH cHqusr cβ LF2,2,1,-1mqt, mus, mqr +

1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqi1, mB, mqr +
1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mB, mui2 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mqi1, mB, mui2 + 1
72

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,1,-1mqi1, mB, μH +
1
72

mB μH c2 β cHqui2i1 cβ
1
sβ

gY4 - 3 gY2 gL2 LF2,1,1,0mqi1, mB, μH +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqi1, mG, mqr +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mG, mui2 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF3,1,1,-1mqi1, mG, mui2 -

1
4
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,0mqi1, mqr, MW +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqi1, mqr, MW -

3
16

MW s4 β μH cHqui2i1 gL2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mqi1, MW, μH -

1
8
c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,1,-1mqi1, MW, μH -

1
8
MW μH c2 β cHqui2i1 cβ gL2

1
sβ

gY2 + gL2 LF2,1,1,0mqi1, MW, μH -

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mup, mB, mui2 -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mup, mG, mui2 +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mup, mqr, mqt -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mup, mqr, mqt +

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mup, mqr, mus -

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mup, mqr, mus -
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,2,1,-1mup, mus, mqr -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,2,1,-1mup, mus, mqt -

1
2
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF1,1,1,0[mup, mus, μH] -

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mup, mus, μH] +

3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,1,1,0mur, mqp, mqt -
3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mur, mqp, mqt +

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF2,1,1,0mur, mqp, mus -

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF3,1,1,-1mur, mqp, mus -

3
2
aupr cHqust cHqurt cHqui2i1 aups sβ

2 + μH cHqusp cβ LF2,2,1,-1mur, mus, mqp +
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mus, mqr, mqt -

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mus, mqr, mqt +

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF2,1,1,0mus, mqt, mup -

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mus, mqt, mup +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mus, mup, μH] +

1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mB, mqi1 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mB, mqi1 + 2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mui2, mB, mup +

2
9
c2 β cHqui2i1 gY4 LF2,1,1,-1mui2, mB, μH +

2
9
mB μH c2 β cHqui2i1 cβ gY4

1
sβ

LF2,1,1,0mui2, mB, μH +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mG, mqi1 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mG, mqi1 + 2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mui2, mG, mup -

3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1MW, mqr, μH -
3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0MW, mqr, μH +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2MW, mqr, μH +

3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1MW, mqr, μH +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1MW, mqi1, mqr -

3
16

cHqui2i1 gL4 cβ
2 + 5 sβ

2 LF2,1,1,-1MW, mqi1, μH -
1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF2,1,1,0MW, mqi1, μH +

1
8
cHqui2i1 gL4 cβ

2 + 5 sβ
2 LF3,1,1,-2MW, mqi1, μH +

1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF3,1,1,-1MW, mqi1, μH -

2 cHqui2i1 gY2 gL2 LF2,2,1,-2[MW, μH, mB] cβ
2 + sβ

22 +
1
2
cHqui2i1 gY2 gL2 -3 mB MW cβ

2 + sβ
22 - 2 sβ μH cβ (7 mB + 5 MW) cβ

2 + sβ
2 - 12 sβ

2 μH
2 cβ

2

LF2,2,1,-1[MW, μH, mB] - 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF2,2,1,0[MW, μH, mB] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[MW, μH, mB] cβ
2 + sβ

22 + cHqui2i1 gY2 gL2

mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2 LF3,2,1,-2[MW, μH, mB] +

4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[MW, μH, mB] +

1
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mdp] +

1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,2,1,-1[MW, μH, mdp] +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2MW, μH, mqr +

3
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (5 MW sβ + μH cβ) LF2,2,1,-1MW, μH, mqr +

1
32

gL2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 10 gL2 cβ
2 + 5 sβ

2

LF2,2,1,-2MW, μH, mqi1 + 1
32

gL2 12 MW μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 10 gL2 MW2 5 cβ
2 + sβ

2 + 3 MW μH cβ
1
mΦ

2
1
sβ

2
s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -c2 β

2 gY2 + gL2 + 4 gL2 2 cβ
2 + 7 sβ

2 + 48 gL2 μH2 cβ
2

LF2,2,1,-1MW, μH, mqi1 + 3
2
cHqui2i1 gL4 MW2 μH2 cβ

2 LF2,2,1,0MW, μH, mqi1 +
1
8
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,2,1,-1[MW, μH, mup] -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqr -

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF2,1,1,0μH, mB, mqr +

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqr +

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF3,1,1,-1μH, mB, mqr +

1
8
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqi1 +

1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF2,1,1,0μH, mB, mqi1 -

1
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqi1 -
1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF3,1,1,-1μH, mB, mqi1 -

29
24

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[μH, mB, mup] -
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF2,1,1,0[μH, mB, mup] +

7
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[μH, mB, mup] +
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF3,1,1,-1[μH, mB, mup] -

1
2
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mui2 -

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0μH, mB, mui2 +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mui2 +

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1μH, mB, mui2 + 1
4
cHqui2i1 gY2 gL2

1
mΦ

2
1
sβ

sβ mΦ
2 3 cβ

4 + 8 sβ
2 cβ

2 + 3 sβ
4 - 4 μH cβ (mB + MW) cβ

4 - sβ
4 + 8 sβ μH

2 cβ
2 -cβ

2 + sβ
2

LF2,1,1,-1[μH, mB, MW] + mB cHqui2i1 cβ gY2 gL2
1
mΦ

2

MW cβ mΦ
2 sβ

2 + 2 sβ μH mΦ
2 cβ

2 + sβ
2 + 2 MW cβ μH

2 -cβ
2 + sβ

2 LF2,1,1,0[μH, mB, MW] -
1
4
cHqui2i1 gY2 gL2 7 cβ

4 + 10 sβ
2 cβ

2 + 7 sβ
4 LF3,1,1,-2[μH, mB, MW] + 1

4
cHqui2i1 gY2 gL2

-mB MW 3 cβ
2 + sβ

2 cβ
2 + 3 sβ

2 - 4 sβ μH cβ (5 mB + 3 MW) cβ
2 + sβ

2 - 16 sβ
2 μH

2 cβ
2

LF3,1,1,-1[μH, mB, MW] - 2 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,1,1,0[μH, mB, MW] +

cHqui2i1 gY2 gL2 cβ
4 + sβ

2 cβ
2 + sβ

4 LF4,1,1,-3[μH, mB, MW] +
1
2
cHqui2i1 gY2 gL2 mB MW cβ

4 + 4 sβ
2 cβ

2 + sβ
4 + 6 sβ μH cβ (mB + MW) cβ

2 + sβ
2 + 6 sβ

2 μH
2 cβ

2

LF4,1,1,-2[μH, mB, MW] + 3 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF4,1,1,-1[μH, mB, MW] +

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[μH, mdp, mds] -

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF2,1,1,0μH, mdp, mqr +

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF3,1,1,-1μH, mdp, mqr -

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,0μH, mdp, mqt +

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF3,1,1,-1μH, mdp, mqt -

3
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,1,1,-1[μH, mdp, MW] -

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,1,1,0[μH, mdp, MW] +

1
2
cHqdpr cHqdpi1 cHqui2r gL2 LF3,1,1,-2[μH, mdp, MW] +

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF3,1,1,-1[μH, mdp, MW] -

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF2,1,1,0μH, mdr, mqp +

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF3,1,1,-1μH, mdr, mqp +

1
4
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1μH, mqr, mqt - 3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqr, MW -
3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF2,1,1,0μH, mqr, MW +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqr, MW +

3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF3,1,1,-1μH, mqr, MW -

9
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqi1, MW -

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0μH, mqi1, MW +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqi1, MW +

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1μH, mqi1, MW +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[μH, mup, mus] -

3
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1[μH, mup, MW] -

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,1,1,0[μH, mup, MW] +

1
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2[μH, mup, MW] +

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF3,1,1,-1[μH, mup, MW] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[μH, MW, mB] cβ
2 + sβ

22 +

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2

LF3,2,1,-2[μH, MW, mB] + 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[μH, MW, mB] -

1
8
aupr cHquri1 cHqui2p gY2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqp, mur, μH +

3
16

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqp, mur, μH -
4
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mB, mqp, mui2, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mB, mqp, mui2, mur -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqr, mup, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqr, mup, μH -

4
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqr, mui2, mup +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, mup -

1
6
cHqupr cHqupi1 gY2

1
sβ

2 (3 mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,0mB, mqr, mui2, μH + 1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, μH -

1
36

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,0mB, mqi1, mqp, mur +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mB, mqi1, mqp, mur -

1
36

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mqr, mup +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mqr, mup -

2
9
mB cHqupr cHqupi1 gY2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqi1, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mqi1, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mqi1, mqr, μH +

1
24

cHqupr cHqui2r gY2
1
sβ

2 (3 mB sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mB, mqi1, mup, μH - 1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mup, μH -

2
9
mB cHqupr cHqui2r gY2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mui2, mup -

2
9
gY4

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ mB cβ

2 + sβ
2 + sβ μH cβ LF2,1,1,1,-1mB, mqi1, mui2, μH -

2
9
μH cβ gY4 mB2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF2,1,1,1,0mB, mqi1, mui2, μH +
1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF1,1,1,1,-1mB, mqi1, MW, μH +

1
12

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF1,1,1,1,0mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1mB, mqi1, MW, μH +
2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mui2, mup, μH +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mui2, mup, μH +

3 sβ cHqdpr cHqdst cHqui2i1
1
mΦ

2 μH
2 1

cβ
2

sβ cHqdpt cHqdsr μH
2 + adrs -sβ adtp cβ

2 + μH cHqdpt cβ
2 - sβ

2

LF1,1,1,1,0mdp, mds, mqr, mqt - 1
2
μH cHqdpr cHqdst

1
cβ

4

sβ adtp cHqdsi1 cHqui2r cβ
2 + μH -2 cHqdpi1 cHqdsr cHqui2t cβ

2 + cHqdpt cHqdsi1 cHqui2r sβ
2

LF1,1,1,1,0mdp, mds, mqt, μH -
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mdp, mds, mqt, μH -

3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4 cHqdpt cHqdsr sβ

2 μH
2 + adrs adtp cβ

4 + sβ μH cHqdpt cβ
2

LF2,2,1,1,-1mdp, mqr, mds, mqt - 1
2
μH cHqdpr

1
sβ

1
cβ

2

-2 sβ μH cHqdst cHqdpi1 cHqdsr cHqui2t + cHqust cHqusi1 cHqui2r adtp cβ
2 + sβ μH cHqdpt

LF1,1,1,1,0mdp, mqr, mqt, μH -
1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdp, mqr, MW, μH +

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mdp, mqr, MW, μH +

3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mdp, mqt, mds, mqr -

1
2
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,0mdp, mqi1, mqr, MW -

1
4
cHqdpr cHqui2r gL2

1
cβ

2 (3 MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1

LF1,1,1,1,0mdp, mqi1, MW, μH - 1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mdp, mqi1, MW, μH + 3 μH adpr cHqdst cHqui2i1

1
mΦ

2

μH cHqdsp adtr cβ
2 - sβ

2 + 2 sβ μH cHqdrt + adps -2 sβ adtr cβ
2 + μH cHqdrt cβ

2 - sβ
2

LF1,1,1,1,0mdr, mds, mqp, mqt - 1
2
adpr cHqdst

1
sβ

1
cβ

2

sβ adps cHqdri1 cHqui2t cβ
2 + μH -2 cHqdrt cHqdsi1 cHqui2p cβ

2 + cHqdri1 cHqdsp cHqui2t sβ
2

LF1,1,1,1,0mdr, mds, mqp, μH +
1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mdr, mds, mqp, μH +

3 adpr adst cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHqdrs cHqdtp μH

2 + adpt -sβ adsr cβ
2 + μH cHqdrs cβ

2 - sβ
2

LF1,1,1,1,0mdr, mdt, mqp, mqs - 3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqp, mds, mqt - 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdr, mqp, mdt, mqs -
1
2
adpr

1
sβ

2
-2 sβ μH cHqdst cHqdri1 cHqdsp cHqui2t + cHqust cHqusi1 cHqui2p adtr cβ

2 + sβ μH cHqdrt

LF1,1,1,1,0mdr, mqp, mqt, μH -
1
4
adpr cHqdri1 cHqui2p gL2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdr, mqp, MW, μH +

1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mdr, mqp, MW, μH +

3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdr, mqs, mdt, mqp +
3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqt, mds, mqp -

1
2
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF1,1,1,1,0mdr, mqi1, mqp, MW +
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mds, mdp, mqt, μH -

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mds, mdr, mqp, μH +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,2,1,1,-1mds, mqp, mdr, mqt + 3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,2,1,1,-1mds, mqr, mdp, mqt -
3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mds, mqt, mdp, mqr -

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mds, mqt, mdr, mqp + 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdt, mqp, mdr, mqs -
3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdt, mqs, mdr, mqp + sβ cHlepr

cHlest cHqui2i1
1
mΦ

2 μH
2 1

cβ
2
sβ cHlept cHlesr μH

2 + aers -sβ aetp cβ
2 + μH cHlept cβ

2 - sβ
2

LF1,1,1,1,0Mep, Mes, mlr, mlt - 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mep, mlr, Mes, mlt +
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mep, mlt, Mes, mlr +

μH aepr cHlest cHqui2i1
1
mΦ

2
μH cHlesp aetr cβ

2 - sβ
2 + 2 sβ μH cHlert +

aeps -2 sβ aetr cβ
2 + μH cHlert cβ

2 - sβ
2 LF1,1,1,1,0Mer, Mes, mlp, mlt +

aepr aest cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHlers cHletp μH

2 + aept -sβ aesr cβ
2 + μH cHlers cβ

2 - sβ
2

LF1,1,1,1,0Mer, Met, mlp, mls - 1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlp, Mes, mlt - 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Mer, mlp, Met, mls +
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Mer, mls, Met, mlp +
1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlt, Mes, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,2,1,1,-1Mes, mlp, Mer, mlt + 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mes, mlr, Mep, mlt -
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mes, mlt, Mep, mlr -

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mes, mlt, Mer, mlp + 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Met, mlp, Mer, mls -
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Met, mls, Mer, mlp -
4
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mG, mqp, mui2, mur +
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mG, mqp, mui2, mur -

4
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqr, mui2, mup +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mG, mqr, mui2, mup -

4
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mG, mqi1, mqp, mur +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mG, mqi1, mqp, mur -

4
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mqr, mup +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mG, mqi1, mqr, mup -

8
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqi1, mqr, mui2 -

8
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mui2, mup +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlp, Mer, Mes, mlt - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlp, Mer, Mes, mlt +
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,1,1,1,0mlp, Mer, Met, mls -
1
2
aepr aest cHqui2i1 cHlers cHletp sβ

2 μH
2 + aept aesr cβ

4 + sβ μH cHlers cβ
2

LF3,1,1,1,-1mlp, Mer, Met, mls +
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mlr, Mep, Mes, mlt -

1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4
cHlept cHlesr sβ

2 μH
2 + aers aetp cβ

4 + sβ μH cHlept cβ
2

LF3,1,1,1,-1mlr, Mep, Mes, mlt + 1
2
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,1,1,1,0mls, Mer, Met, mlp -
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF3,1,1,1,-1mls, Mer, Met, mlp +
1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,1,1,1,0mlt, Mep, Mes, mlr -
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mlt, Mep, Mes, mlr +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlt, Mer, Mes, mlp - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlt, Mer, Mes, mlp -
1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mB, mqi1, mur +

5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mqp, mB, mur, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqp, mdr, mds, mqt - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqp, mdr, mds, mqt +
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,1,1,1,0mqp, mdr, mdt, mqs -
3
2
adpr adst cHqui2i1 cHqdrs cHqdtp sβ

2 μH
2 + adpt adsr cβ

4 + sβ μH cHqdrs cβ
2

LF3,1,1,1,-1mqp, mdr, mdt, mqs +
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqp, mdr, mqt, μH -

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqp, mdr, mqi1, MW -
1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mqp, mdr, MW, μH -

2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mG, mqi1, mur -
3
2
adpr aust cHqui2i1 aupt sβ

2 + μH cHqutp cβ adsr cβ
2 + sβ μH cHqdrs

LF2,2,1,1,-1mqp, mqs, mdr, mut + 3 aupr aust cHqui2i1
1
mΦ

2
1
sβ

2 cβ
2

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF1,1,1,1,0mqp, mqs, mur, mut +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mqp, mqs, mur, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mqp, mqs, mur, mut -
3
2
μH adpr cHqust cHqui2i1 cβ

1
sβ

2 aups sβ
2 + μH cHqusp cβ adtr cβ

2 + sβ μH cHqdrt

LF2,2,1,1,-1mqp, mqt, mdr, mus - 3
2
sβ μH aupr cHqdst cHqui2i1

1
cβ

2

autr sβ
2 + μH cHqurt cβ adps cβ

2 + sβ μH cHqdsp LF2,2,1,1,-1mqp, mqt, mds, mur +

3 μH aupr cHqust cHqui2i1 cβ
1
mΦ

2
1
sβ

4 cβ
2 - sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mqt, mur, mus +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqp, mqt, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqp, mqt, mur, mus -
1
2
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF1,1,1,1,0mqp, mqt, mur, μH +

1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqp, mqt, mur, μH -

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mqi1, mur, MW -

1
2
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mur, mus, μH -

1
8
aupr cHquri1 cHqui2p gL2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqp, mur, MW, μH -

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mqp, mur, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqp, mus, mqt, mur - 3

2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF2,2,1,1,-1mqp, mut, mqs, mur -
1
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μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mB, mqi1, mup +

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mqr, mB, mup, μH -

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mqr, mB, mui2, μH +

3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mqr, mdp, mds, mqt -

3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF3,1,1,1,-1mqr, mdp, mds, mqt +
1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqr, mdp, mqt, μH -

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqr, mdp, mqi1, MW -

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mqr, mdp, MW, μH -

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mG, mqi1, mup -

3
2
cHqdpr cHqust cHqui2i1

1
sβ

μH
2 1

cβ
aurs sβ

2 + μH cHqusr cβ

adtp cβ
2 + sβ μH cHqdpt LF2,2,1,1,-1mqr, mqt, mdp, mus -

3 cHqupr cHqust cHqui2i1
1
mΦ

2
1
sβ

4 cHqupt cHqusr μH
4 cβ

4 + aurs sβ
2 μH

2 cβ
2 autp sβ

2 + 2 μH cHqupt cβ

LF1,1,1,1,0mqr, mqt, mup, mus + 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF2,1,1,1,0mqr, mqt, mup, mus -
3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF3,1,1,1,-1mqr, mqt, mup, mus +
1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

4 μH
2 cβ

2 LF2,1,1,1,-1mqr, mqt, mup, μH -

1
2
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF1,1,1,1,0mqr, mqt, mus, μH -

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1mqr, mqt, mus, μH -

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mqi1, mup, MW -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqr, mup, MW, μH -

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mqr, mup, MW, μH -

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,2,1,1,-1mqr, mus, mqt, mup + 3
2
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,1,1,1,0mqs, mdr, mdt, mqp -
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF3,1,1,1,-1mqs, mdr, mdt, mqp +
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,2,1,1,-1mqs, mur, mqp, mut +
3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,1,1,1,0mqt, mdp, mds, mqr -
3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mqt, mdp, mds, mqr -

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqt, mdp, mqr, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqt, mdr, mds, mqp - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqt, mdr, mds, mqp -
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqt, mdr, mqp, μH +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqt, mqp, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqt, mqp, mur, mus -
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqt, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mqt, mqr, mup, mus -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mqt, mqr, mup, mus +

1
4
μH aurs cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

2 LF2,1,1,1,-1mqt, mqr, mus, μH -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,2,1,1,-1mqt, mup, mqr, mus -

1
2
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF1,1,1,1,0mqt, mup, mus, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqt, mur, mqp, mus +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mB, mqp, mur +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mqr, mup -

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mup, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, mqr, MW +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, MW, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqi1, mdr, mqp, MW +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mG, mqp, mur +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mG, mqr, mup -

1
4
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mqi1, mqp, mur, MW +
1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mqp, mur, MW -

1
4
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mqi1, mqr, mup, MW +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mqr, mup, MW +

1
2
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,-1mqi1, mqr, MW, μH +

1
2
MW μH cHqui2r cβ gL2

1
sβ

2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,0mqi1, mqr, MW, μH -

1
8
cHqupr cHqui2r gL2

1
sβ

2 (3 MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mqi1, mup, MW, μH + 1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mup, MW, μH -

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mB, mqr, mui2 -

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mup, mB, mqr, μH +

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mup, mB, mqi1, μH -

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mG, mqr, mui2 +

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,1,1,1,0mup, mqr, mqt, mus - 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF3,1,1,1,-1mup, mqr, mqt, mus +
1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mup, mqr, MW, μH -

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mup, mqt, mus, μH -

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF2,1,1,1,-1mup, mqi1, MW, μH - 3
4
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + 2 μH cHqupt cβ sβ

2 LF2,2,1,1,-1mup, mus, mqr, mqt -
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mB, mqp, mui2 -
5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mur, mB, mqp, μH -
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mG, mqp, mui2 +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mur, mqp, mqs, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mur, mqp, mqs, mut +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mur, mqp, mqt, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mur, mqp, mqt, mus +
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mur, mqp, mus, μH +

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mur, mqp, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mur, mus, mqp, mqt - 3

4
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF2,2,1,1,-1mur, mut, mqp, mqs +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mus, mqp, mqt, mur - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mus, mqp, mqt, mur -
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mus, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mus, mqr, mqt, mup -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mus, mqr, mqt, mup +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mus, mqt, mup, μH +

3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mut, mqp, mqs, mur -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mut, mqp, mqs, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mB, mqp, mur +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, mup +

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, μH +

2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mG, mqp, mur +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mG, mqr, mup -

1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2MW, mB, mqi1, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1MW, mB, mqi1, μH +
3
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdp, mqr, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, mqr +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, μH +

3
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdr, mqp, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1MW, mdr, mqi1, mqp +
3
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqp, mur, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqr, mup, μH +

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1MW, mqi1, mqp, mur +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mqr, mup +

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mup, μH +

1
16

aupr cHquri1 cHqui2p gY2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqp, mur +

1
2
mB aupr cHquri1 cHqui2p gY2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mB, mqp, mur +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqr, mup +

1
2
mB cHqupr cHqupi1 cHqui2r gY2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mB, mqr, mup +

1
4
cHqupr cHqupi1 gY2

1
sβ

2 (mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF2,1,1,1,-1μH, mB, mqr, mui2 - 1
16

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mB, mqi1, mup +

1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mqi1, MW +

1
24

cHqui2i1 gY2 gL2
1
sβ

3 mB MW sβ cβ
2 + sβ

2 + 2 μH cβ (mB + MW) 2 cβ
2 + 5 sβ

2 + 8 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mqi1, MW + 1
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mqi1, MW +
1
3
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mui2, MW +

1
3
cHqui2i1 gY2 gL2

1
sβ

mB MW sβ cβ
2 + sβ

2 + μH cβ (mB + MW) cβ
2 + 3 sβ

2 + 2 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mui2, MW + 2
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mui2, MW +

1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mds, mqt +

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mqr, mqt +

1
8
μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2
9 MW sβ cβ + μH 8 cβ

2 + 9 sβ
2 LF2,1,1,1,-1μH, mdp, mqr, MW +

MW sβ cHqdpr cHqdpi1 cHqui2r gL2 μH3
1
cβ

LF2,1,1,1,0μH, mdp, mqr, MW + 3
8
cHqdpr cHqui2r

gL2
1
cβ

2 (MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1μH, mdp, mqi1, MW +

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1μH, mdr, mds, mqp +

1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1μH, mdr, mqp, mqt +

1
8
adpr cHqdri1 cHqui2p gL2

1
sβ

9 MW sβ cβ + μH 8 cβ
2 + 9 sβ

2 LF2,1,1,1,-1μH, mdr, mqp, MW +

MW adpr cHqdri1 cHqui2p cβ gL2 μH2 LF2,1,1,1,0μH, mdr, mqp, MW +
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1μH, mqp, mqt, mur +

1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1μH, mqp, mur, mus +

1
16

aupr cHquri1 cHqui2p gL2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqp, mur, MW +

1
2
MW aupr cHquri1 cHqui2p gL2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mqp, mur, MW +

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1μH, mqr, mqt, mus +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqr, mup, MW +

1
2
MW cHqupr cHqupi1 cHqui2r gL2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mqr, mup, MW +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1μH, mqt, mup, mus +

3
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mqi1, mup, MW +

2
3
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,1,-1mB, mqp, mui2, mur, μH +

2
3
mB μH aupr cHquri1 cβ gY2

1
sβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqp, mui2, mur, μH +

2
3
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,1,-1mB, mqr, mui2, mup, μH +

2
3
mB cHqupr cHqupi1 gY2

1
sβ

3 μH
2 cβ

2 auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqr, mui2, mup, μH -
1
6
aupr cHqui2p gY2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mB, mqi1, mqp, mur, μH -

1
6
mB μH aupr cHqui2p cβ gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mB, mqi1, mqp, mur, μH -

2
9
mB aupr gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqi1, mqp, mui2, mur -

1
6
μH cHqupr cHqui2r cβ gY2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mB, mqi1, mqr, mup, μH -

1
6
mB cHqupr cHqui2r gY2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mup, μH -
2
9
mB μH cHqupr cβ gY2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mui2, mup + 1
3
gY2 gL2

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ

 (mB + MW) cβ
2 + sβ

2 + 2 sβ μH cβ LF1,1,1,1,1,-1mB, mqi1, mui2, MW, μH +
2
3
mB MW μH cβ gY2 gL2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF1,1,1,1,1,0mB, mqi1, mui2, MW, μH +

sβ cHqdpr cHqdst cHqdpi1 cHqui2t μH
3 1

cβ
4

adrs cβ
2 + sβ μH cHqdsr LF1,1,1,1,1,0mdp, mds, mqr, mqt, μH +

sβ μH cHqdpr cHqui2r gL2
1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,1,-1mdp, mqi1, mqr, MW, μH +

MW cHqdpr cHqui2r gL2 μH2
1
cβ

adi1p cβ
2 + sβ μH cHqdpi1 LF1,1,1,1,1,0mdp, mqi1, mqr, MW, μH +

adpr cHqdst μH
2 1

cβ
2
adtr cHqdsi1 cHqui2p cβ

2 + sβ μH cHqdrt cHqdsi1 cHqui2p +

cHqdri1 cHqui2t adps cβ
2 + sβ μH cHqdsp LF1,1,1,1,1,0mdr, mds, mqp, mqt, μH +

μH adpr adst cHqdri1 cHqui2s
1
sβ

adpt cβ
2 + sβ μH cHqdtp LF1,1,1,1,1,0mdr, mdt, mqp, mqs, μH +

adpr cHqui2p gL2 adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,-1mdr, mqi1, mqp, MW, μH +

MW μH adpr cHqui2p cβ gL2
1
sβ

adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,0mdr, mqi1, mqp, MW, μH -

8
3
mG aupr gs2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ aupi2 sβ

2 + μH cHqui2p cβ

LF1,1,1,1,1,0mG, mqi1, mqp, mui2, mur - 8
3
mG μH cHqupr cβ gs2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,1,0mG, mqi1, mqr, mui2, mup +

1
2
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mqi1, mqp, mur, MW, μH +
1
2
MW μH aupr cHqui2p cβ gL2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mqi1, mqp, mur, MW, μH +

1
2
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mqi1, mqr, mup, MW, μH +

1
2
MW cHqupr cHqui2r gL2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mqi1, mqr, mup, MW, μH

uH
i1_i2_  1

8
s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY2 + gL2 +

ℏ 
1

192
1
mΦ

4
1
sβ

3
1
cβ

2
-6 cHqupr 6 s4 β cHqupr cHqui2i1 cH2 cβ

5 gY2 + gL2 +

sβ mΦ
2 cβ

3 -8 cHqust cHqupt cβ cHqusi1 cHqui2r - 12 cHqusr cHqui2i1 -

gY2 + gL2 12 cHqupr cHqui2i1 cβ c2 β
2 - 5 s4 β sβ cHqupi1 cHqui2r +

sβ s4 β sβ cHqui2i1 mΦ
2 cβ

2 6 cβ
3 gY2 + gL2 gY2 + 3 gL2 - 3 s4 β sβ gY2 + gL2

2
+

2 cβ -38 gY4 - 14 gL4 + 3 sβ
2 gY2 + gL2 gY2 + 3 gL2 +

2 cHqdpr 3 sβ cHqdpi1 -s4 β cHqui2r cH2 cβ
3 gY2 + gL2 + sβ mΦ

2 2 cHqui2r c2 β
2 cβ

2

gY2 + gL2 + s4 β sβ cHqui2r cβ gY2 + gL2 + 8 cHqdst cHqdsr cHqui2t sβ
2 +

8 cHqust mΦ
2 -3 cHqdpi1 cHqusr cHqui2t sβ

2 cβ
2 + cHqdpt cHqusi1 cHqui2r

3 cβ
4 - 3 sβ

2 cβ
2 - sβ

4 +
1
16

cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2 3 cHqdpr cHqdpr s2 β s4 β cH2 cβ

2 + mΦ
2

s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2 -∑p gY

2 cβ
2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mdp] + 1
24

cHqui2i1
1
mΦ

2
1
sβ

1
cβ

6 s2 β cHqdpr cHqdpr gY2 c2 β + 2 cβ
2 +

∑p gY
4 cβ

2 (-2 s2 β c2 β + s4 β)

LF2,0[mdp] - 1
36
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2

1
sβ

LF3,-1[mdp] + 1
16

cHqui2i1
1
mΦ

6

1
sβ

2

1
cβ

2

gY2 + gL2

cHlepr cHlepr s2 β s4 β cH2 cβ
2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2 -

∑p gY
2 cβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β +

s2 β s4 β mΦ
2 sβ

2 LF1,0[Mep] +
1
8
cHqui2i1

1
mΦ

2
1
sβ

1
cβ

2 s2 β cHlepr cHlepr gY2 c2 β + 2 cβ
2 +∑p gY

4 cβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[Mep] -
1
12
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[Mep] +

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mlp] -
1
16
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + gL4 (2 s2 β c2 β - s4 β) LF2,0[mlp] -

1
24
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + gL4 LF3,-1[mlp] +

1
72
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0[mlp] +

1
48
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1[mlp] -

2
45
∑p cHqu

i2i1 gL4 LF5,-2[mlp] +

1
16

cHlepr cHlepr cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2

s2 β s4 β cH2 cβ
2 + mΦ

2 s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2

LF1,0[mlr] -
1
8
s2 β cHlepr cHlepr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

c2 β + 2 cβ
2 gY2 - gL2 LF2,0[mlr] -

1
2
c2 β cHlepr cHlepr cHqui2i1 gL2 LF3,0[mlr] +

1
2
c2 β cHlepr cHlepr cHqui2i1 gL2 LF4,-1[mlr] -

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0mqp -
1
48
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + 9 gL4 (2 s2 β c2 β - s4 β) LF2,0mqp -

1
72
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + 9 gL4 LF3,-1mqp +

1
24
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0mqp +

1
16
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1mqp -

2
15
∑p cHqu

i2i1 gL4 LF5,-2mqp -

3
16

cHqui2i1
1
mΦ

6
1
sβ

4
1
cβ

2
gY2 + gL2

cHqupr cHqupr cβ
2 s2 β s4 β cβ

2 cH2 + mΦ
2 - 2 sβ cβ mΦ

2 s2 β c2 β
2 + c4 β - s2 β

2 + s4 β cβ
2 +

s2 β s4 β mΦ
2 sβ

2 - cHqdpr cHqdpr sβ
2 s2 β s4 β cH2 cβ

2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2

LF1,0mqr + 1
8
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqdpr cHqdpr sβ
2 c2 β + 2 cβ

2 gY2 + 3 gL2 -

cHqupr cHqupr cβ
2 gY2 - 3 gL2 c2 β - 2 sβ

2 LF2,0mqr +
3
2
c2 β cHqui2i1 gL2 -cHqdpr cHqdpr + cHqupr cHqupr LF3,0mqr +

3
2
c2 β cHqui2i1 gL2 cHqdpr cHqdpr - cHqupr cHqupr LF4,-1mqr +

1
16

cHqui2i1
1
mΦ

6
1
sβ

4
gY2 + gL2

3 cHqupr cHqupr -s2 β s4 β cβ
2 cH2 + mΦ

2 + 2 sβ cβ mΦ
2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β cβ

2 -

s2 β s4 β mΦ
2 sβ

2 + 2∑p gY
2 sβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 -

sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2 LF1,0[mup] +

1
6
cHqui2i1 cβ

1
mΦ

2
1
sβ

3 3 s2 β cHqupr cHqupr gY2 c2 β - 2 sβ
2 +∑p gY

4 sβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[mup] - 1
9
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[mup] +

1
6
s4 β cHqui2i1 cβ gL4

1
mΦ

2
1
sβ

LF3,-1[MW] - 1
9
cHqui2i1 gL4 LF3,0[MW] -

1
6
cHqui2i1 gL4 LF4,-1[MW] +

8
45

cHqui2i1 gL4 LF5,-2[MW] +

1
64

s4 β cHqui2i1
1
mΦ

6
1
sβ

2
gY2 + gL2 -3 s4 β cβ

2 gY2 + gL2 cH2 + mΦ
2 +

2 sβ cβ mΦ
2 gY2 -1 + 6 c2 β

2 + 3 c4 β - 3 s2 β
2 + 3 gL2 -1 + 2 c2 β

2 + c4 β - s2 β
2 -

3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF1,0[mΦ] +
1
64

s4 β
1
mΦ

2
1
sβ

1
cβ

gY2 + gL2 cHqui2i1 cβ
2 gY2 3 + 7 c4 β - 10 s2 β

2 + gL2 15 + 7 c4 β - 10 s2 β
2 +

8 cHqdpr cHqdpi1 cHqui2r cβ
2 + sβ

2 LF1,1[mΦ] -
1
32

1
mΦ

2
1
sβ

1
cβ

s4 β mΦ
2 cβ

2 gY2 + gL2 -18 cHqupr cHqupi1 cHqui2r + cHqui2i1 gY2 + 3 gL2 +

2 cHqdpr cHqdpi1 s4 β cHqui2r cH2 cβ
2 gY2 + gL2 + mΦ

2 16 sβ cHqdst cHqdsr cHqui2t cβ +

cHqui2r gY2 + gL2 2 s4 β cβ
2 - 2 sβ cβ c2 β

2 - s4 β sβ
2 LF1,2[mΦ] +

1
64

s4 β cHqui2i1 cβ
1
mΦ

2
1
sβ

2 gY2 gL2 1 - 5 c4 β + 2 s2 β
2 + gY4 3 - 5 c4 β + 2 s2 β

2 +

gL4 7 - 5 c4 β + 2 s2 β
2 LF2,0[mΦ] +

1
32

cHqui2r
1
sβ

2
1
cβ

2
cHqupr cHqupi1 cβ

4 gL2 -3 + 5 c4 β - 8 s2 β
2 + gY2 1 + 5 c4 β - 8 s2 β

2 +

cHqdpr cHqdpi1 sβ
2 gY2 (1 + c4 β) + gL2 (-3 + c4 β) 4 cβ

2 + sβ
2

LF2,1[mΦ] - 1
24

s4 β cHqui2i1 cβ
1
mΦ

2
1
sβ

gY4 + gL4 LF3,-1[mΦ] +

1
1152

cHqui2i1 9 gY4 (-1 + c4 β)
2 + 4 s2 β

4 + 18 gY2 gL2 -3 + c4 β (2 + c4 β) + 4 s2 β
4 +

gL4 17 + 9 c4 β (6 + c4 β) + 36 s2 β
4 LF3,0[mΦ] +

1
384

cHqui2i1 -3 gY4 (-1 + c4 β)
2 + 4 s2 β

4 - 6 gY2 gL2 -3 + c4 β (2 + c4 β) + 4 s2 β
4 -

gL4 -13 + 3 c4 β (6 + c4 β) + 12 s2 β
4 LF4,-1[mΦ] -

2
45

cHqui2i1 gL4 LF5,-2[mΦ] + 1
12

s4 β cHqui2i1 cβ
1
mΦ

2
1
sβ

gY4 + gL4 LF3,-1[μH] -

1
18

cHqui2i1 gL4 LF3,0[μH] - 1
12

cHqui2i1 gL4 LF4,-1[μH] +
4
45

cHqui2i1 gL4 LF5,-2[μH] +
1
36

cHqupr cHqupi1 cHqui2r gY2 LF2,1,0mB, mqr -
1
18

cHqupr cHqupi1 cHqui2r gY2 LF3,1,-1mB, mqr +
1
36

cHqupr cHqupi1 cHqui2r gY2 LF4,1,-2mB, mqr -
1

864
c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,2,-1mB, mqi1 +

4
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,0[mB, mup] -

8
9
cHqupr cHqupi1 cHqui2r gY2 LF3,1,-1[mB, mup] +

4
9
cHqupr cHqupi1 cHqui2r gY2 LF4,1,-2[mB, mup] +

2
27

c2 β cHqui2i1 gY4 LF2,2,-1mB, mui2 -
1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[mB, μH] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[mB, μH] -

μH cHqui2i1 cβ gY4
1
mΦ

2
1
sβ

cβ
2 - sβ

2 mB cβ
2 + sβ

2 + sβ μH cβ LF2,2,-1[mB, μH] +

cHqui2i1 gY4 mB2
1
mΦ

2 μH
2 cβ

2 -cβ
2 + sβ

2 LF2,2,0[mB, μH] -

3
2
s2 β cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

LF1,1,0[mdp, mds] +

3
8
μH cHqdpr cHqui2i1

1
mΦ

6
1
sβ

1
cβ

gY2 + gL2

adrp cβ -2 mΦ
2 s2 β

2 cβ
2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β -

μH cHqdpr s4 β cH2 cβ
2 + sβ mΦ

2 -2 cβ c2 β
2 + c4 β - s2 β

2 + s4 β sβ LF1,1,0mdp, mqr +
1
2
μH cHqdpr cHqui2i1 gY2

1
mΦ

2
1
cβ

adrp cβ (s2 β cβ + sβ c2 β) + μH cHqdpr (-c2 β cβ + s2 β sβ)

LF2,1,0mdp, mqr -
1
4
sβ μH c2 β cHqdpr cHqui2i1 gY2

1
cβ

2 adrp cβ
2 + sβ μH cHqdpr LF2,2,0mdp, mqr +

1
12

c2 β cHqdpr cHqdpi1 cHqui2r gY2
1
cβ

2 LF2,1,0[mdp, μH] -

1
24

c2 β cHqdpr cHqdpi1 cHqui2r gY2
1
cβ

2 LF2,2,-1[mdp, μH] +

3
8
adpr cHqui2i1

1
mΦ

6
1
sβ

2
1
cβ

gY2 + gL2

sβ adpr cβ
2 s4 β cH2 cβ

2 + mΦ
2 s4 β cβ

2 - 2 sβ cβ c2 β
2 + c4 β - s2 β

2 + 2 s4 β sβ
2 +

μH cHqdrp -s4 β cH2 cβ
4 + mΦ

2 -s4 β cβ
4 + 2 sβ cβ

3 c2 β
2 + c4 β - s4 β sβ

2 cβ
2 +

2 cβ s2 β
2 sβ

3 + s4 β sβ
4 LF1,1,0mdr, mqp + 1

2
adpr cHqui2i1 cβ gY2

1
mΦ

2

1
sβ

adpr cβ (s2 β cβ + sβ c2 β) + μH cHqdrp (-c2 β cβ + s2 β sβ) LF2,1,0mdr, mqp -

1
4
adpr c2 β cHqui2i1 gY2 adpr cβ

2 + sβ μH cHqdrp LF2,2,0mdr, mqp -
1
2
s2 β cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

LF1,1,0[Mep, Mes] +

1
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2 c2 β
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μH cHlepr s4 β cH2 cβ
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1
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2 + sβ
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2 + sβ μH cHlerp LF4,1,-1[mlp, Mer] +

1
12

aepr cHqui2i1
1
mΦ

2
1
sβ
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2 + sβ μH cHlerp LF5,1,-2[mlp, Mer] + 1

8
μH cHlepr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

sβ aerp cβ cβ 2 s2 β mΦ
2 -gY2 + gL2 - s4 β gY2 + gL2 cH2 - 2 mΦ

2 + 2 sβ c2 β mΦ
2

gY2 (-1 + c2 β) + gL2 (1 + c2 β) + μH cHlepr s4 β cH2 cβ
2 gY2 + gL2 + 2 sβ mΦ

2

c2 β cβ -gY2 (-1 + c2 β) - gL2 (1 + c2 β) + sβ gY2 (-s2 β + s4 β) + gL2 (s2 β + s4 β)

LF2,1,0[mlr, Mep] + 1
8
μH cHlepr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

gY2 + gL2

sβ aerp cβ s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 -
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2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)
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2 + sβ μH cHqdrp LF4,1,-1mqp, mdr +
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adpr cHqui2i1
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μH cHqdpr 3 s4 β cH2 cβ
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μH cHqdpr s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ LF3,1,-1mqr, mdp + 1
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3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ

2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)
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2
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ
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LF3,1,-1mup, mqr + 1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF3,1,0mup, mqr +

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ

LF3,2,-1mup, mqr - 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF4,1,-1mup, mqr +

1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aurp sβ
2 + μH cHqupr cβ LF5,1,-2mup, mqr +

3
2
s2 β cHqupr cHqust cHqupt cHqusr cHqui2i1 cβ

1
mΦ

2
1
sβ

3 LF1,1,0[mup, mus] -

1
6
c2 β cHqupr cHqupi1 cHqui2r gY2

1
sβ

2 LF2,1,0[mup, μH] +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1[mup, μH] +

1
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
aupr cβ sβ

2 3 s4 β cH2 cβ
2 gY2 + gL2 +

2 sβ mΦ
2 c2 β cβ gY2 (4 - 3 c2 β) - 3 c2 β gL2 + sβ -4 s2 β gY2 + 3 s4 β gY2 + gL2 +

μH cHqurp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

sβ cβ
2 -8 s2 β gY2 + 3 s4 β gY2 + gL2 - 3 s4 β sβ

3 gY2 + gL2 LF2,1,0mur, mqp -
3
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
gY2 + gL2 aupr cβ sβ

2 s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ +

μH cHqurp s4 β cH2 cβ
4 + sβ mΦ

2 -2 c2 β
2 cβ

3 + s4 β sβ cβ
2 - sβ

2 LF3,1,-1mur, mqp +
1
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF3,1,0mur, mqp +

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mur, mqp -

3
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF4,1,-1mur, mqp +

1
4
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aupr sβ
2 + μH cHqurp cβ LF5,1,-2mur, mqp -

4
27

c2 β cHqui2i1 gY4 LF2,1,0mui2, mB - 4
9
c2 β cHqui2i1 gY2 gs2 LF2,1,0mui2, mG +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF2,1,0MW, mqr -

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,-1MW, mqr +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF4,1,-2MW, mqr -

3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[MW, μH] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[MW, μH] +
2
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF2,1,0[MW, μH] + 2 cHqui2i1 gL4

1
mΦ

2 cβ
2 cβ

2 - sβ
2

LF2,2,-2[MW, μH] + 1
12

cHqui2i1 gL4
1
mΦ

2
1
sβ

mΦ
2 sβ

3 8 + 9 sβ
2 - 36 MW μH cβ

5 + 36 MW μH cβ sβ
4 - 3 sβ cβ

4 8 MW2 - 3 mΦ
2 + 12 μH

2 +

4 sβ cβ
2 mΦ

2 2 - 6 sβ
2 + 3 sβ

2 2 MW2 + 3 μH
2 LF2,2,-1[MW, μH] +

1
3
MW cHqui2i1 cβ gL4

1
mΦ

2
4 sβ μH mΦ

2 - 9 MW μH2 cβ
3 + 3 MW cβ sβ

2 mΦ
2 + 3 μH

2 LF2,2,0[MW, μH] -

1
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF3,1,-1[MW, μH] -

1
3
cHqui2i1 gL4 6 cβ

4 + sβ
2 + 6 sβ

4 + cβ
2 1 - 12 sβ

2 LF3,2,-2[MW, μH] +

1
6
MW cHqui2i1 gL4 9 MW cβ

2 - sβ
22 - 4 sβ μH cβ LF3,2,-1[MW, μH] +

cHqui2i1 gL4 LF3,3,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF3,3,-2[MW, μH] cβ
2 - sβ

22 +

cHqui2i1 gL4 LF4,2,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF4,2,-2[MW, μH] cβ
2 - sβ

22 -
3
16

s4 β cHqui2i1 cβ gY2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, mB] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, mB] + 1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF3,1,-2[μH, mB] +

1
8
cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2 2 sβ mΦ

2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 cβ
2 + sβ

2 +

mB μH s4 β cH2 cβ
2 cβ

2 - sβ
2 + sβ mΦ

2 -s4 β sβ -3 cβ
2 + sβ

2 + 2 cβ c2 β
2 -cβ

2 + sβ
2

LF3,1,-1[μH, mB] - 1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

LF3,1,0[μH, mB] - 3
8
cHqui2i1 gY4 LF3,2,-2[μH, mB] cβ

2 + sβ
22 +

1
8
cHqui2i1 gY4 -3 mB2 cβ

2 + sβ
22 - 20 mB sβ μH cβ cβ

2 + sβ
2 - 8 sβ

2 μH
2 cβ

2 LF3,2,-1[μH, mB] -

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

6 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 5 gL2 - 12 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, mB] +
1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 gL2 - 3 c2 β
2 gY2 + gL2

LF4,1,-1[μH, mB] + 1
4
cHqui2i1 gY4 LF4,2,-3[μH, mB] cβ

2 + sβ
22 +

1
4
cHqui2i1 gY4 mB2 cβ

2 + sβ
22 + 8 mB sβ μH cβ cβ

2 + sβ
2 + 4 sβ

2 μH
2 cβ

2 LF4,2,-2[μH, mB] +

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, mB] + 1
6
mB μH cHqui2i1 cβ gY2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, mB] +
1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF2,1,0[μH, mdp] -

cHqdpr cHqdpt cHqust cHqusi1 cHqui2r
1
cβ

2 LF3,1,-1[μH, mdp] +

1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF4,1,-2[μH, mdp] +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF2,1,0μH, mqt -

2 cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF3,1,-1μH, mqt +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF4,1,-2μH, mqt +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF2,1,0[μH, mus] -

cHqupr cHqust cHqupi1 cHqusr cHqui2t
1
sβ

2 LF3,1,-1[μH, mus] +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF4,1,-2[μH, mus] -

9
16

s4 β cHqui2i1 cβ gL2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, MW] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, MW] + 3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

2
1
sβ

gY2 + gL2

cβ
2 + sβ

2 LF3,1,-2[μH, MW] + 1
24

cHqui2i1 gL2
1
mΦ

4
1
sβ

2

2 sβ mΦ
2 -9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2 cβ

2 + sβ
2 +

9 MW μH gY2 + gL2 s4 β cH2 cβ
2 cβ

2 - sβ
2 +

sβ mΦ
2 -s4 β sβ -3 cβ

2 + sβ
2 + 2 cβ c2 β

2 -cβ
2 + sβ

2 LF3,1,-1[μH, MW] +
1
12

MW μH cHqui2i1 cβ gL2
1
mΦ

2
-9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2

LF3,1,0[μH, MW] -
1
24

cHqui2i1 gL4 69 cβ
4 + 16 sβ

2 + 69 sβ
4 + cβ

2 16 - 6 sβ
2 LF3,2,-2[μH, MW] + 1

24
cHqui2i1

gL4 -3 MW2 3 cβ
4 + 38 sβ

2 cβ
2 + 3 sβ

4 - 4 MW sβ μH cβ 8 + 51 cβ
2 + 51 sβ

2 - 72 sβ
2 μH

2 cβ
2

LF3,2,-1[μH, MW] - 3 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, MW] +

3
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

2 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 3 gL2 - 4 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, MW] + 1
4
MW μH cHqui2i1 cβ gL2

1
mΦ

2

9 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -7 gL2 + 9 c2 β

2 gY2 + gL2 LF4,1,-1[μH, MW] +
1
4
cHqui2i1 gL4 7 cβ

4 + 2 sβ
2 cβ

2 + 7 sβ
4 LF4,2,-3[μH, MW] +

1
4
cHqui2i1 gL4 MW2 cβ

4 + 14 sβ
2 cβ

2 + sβ
4 + 32 MW sβ μH cβ cβ

2 + sβ
2 + 16 sβ

2 μH
2 cβ

2

LF4,2,-2[μH, MW] + 4 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, MW] +

1
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, MW] + 1
2
MW μH cHqui2i1 cβ gL2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, MW] +
1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF2,1,1,0mB, mqp, mur -

1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF3,1,1,-1mB, mqp, mur +

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, mup -

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, mup +

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mB, mqr, mui2 +

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mqr, mui2 -

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mB, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqr, μH +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqr, μH +

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, μH -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2mB, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, μH -

1
36

cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqi1, mqr +
1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqi1, mqr +
1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mB, mqi1, mup -

1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mqi1, mup -

1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mB, mqi1, mup +

1
36

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, mui2 +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mqi1, mui2 +

1
48

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, μH -

1
48

cHqui2i1 gY4 cβ
2 + sβ

2 LF2,1,1,-1mB, mqi1, μH -
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF2,1,1,0mB, mqi1, μH +
1
72

cHqui2i1 gY4 cβ
2 + sβ

2 LF3,1,1,-2mB, mqi1, μH +
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF3,1,1,-1mB, mqi1, μH +
1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mup, mqi1 +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0[mB, mup, μH] -

4
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[mB, mup, μH] -

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0[mB, mup, μH] +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[mB, mup, μH] +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1[mB, mup, μH] -

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mui2, mqr +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mui2, mqi1 -

4
9
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mui2, mup +

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mui2, mup -

1
12

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mui2, μH -

1
3
cHqui2i1 gY4 cβ

2 + sβ
2 LF2,1,1,-1mB, mui2, μH -

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF2,1,1,0mB, mui2, μH +

2
9
cHqui2i1 gY4 cβ

2 + sβ
2 LF3,1,1,-2mB, mui2, μH +

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF3,1,1,-1mB, mui2, μH +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + μH cβ) LF2,2,1,-1mB, μH, mqr +

1
288

gY2 -12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 6 c2 β
2 gY2 + gL2 - 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 - 22 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mqi1 + 1
288

gY2 -22 cHqui2i1 gY2 mB2 cβ
2 + sβ

2 -

mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cHqui2i1 cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 6 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -3 c2 β
2 gY2 + gL2 + 4 gY2 6 cβ

2 + 17 sβ
2 - 48 cHqui2i1 gY2 μH2 cβ

2

LF2,2,1,-1mB, μH, mqi1 - 1
6
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mqi1 +
5
8
cHqupr cHqupi1 cHqui2r gY2 LF2,2,1,-2[mB, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (6 mB sβ + μH cβ) LF2,2,1,-1[mB, μH, mup] +

1
72

gY2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 32 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mui2 + 1
72

gY2 12 mB μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 32 gY2 mB2 cβ
2 + sβ

2 + mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -3 c2 β

2 gY2 + gL2 + 8 gY2 3 cβ
2 + 11 sβ

2 + 48 gY2 μH2 cβ
2

LF2,2,1,-1mB, μH, mui2 + 2
3
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mui2 -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mdp, mds, mqr +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mds, mqt -

1
2
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF1,1,1,0[mdp, mds, μH] -

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mdp, mds, μH] -

3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mdp, mqr, mds +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mqr, mqt +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdp, mqr, μH -

1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2
gY2 + gL2

s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mdp, mqr, μH +
3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mdp, mqt, mds -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t - cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mdp, μH, mqr - 3
2
adpr cHqdst cHqdrt cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adps cβ
2 (s2 β + 2 sβ cβ) + μH cHqdsp -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mds, mqp -
3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mdr, mqp, mds -
3
2
adpr cHqdst cHqdsp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adtr cβ
2 (s2 β + 2 sβ cβ) + μH cHqdrt -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mqp, mqt -
1
8
s4 β μH adpr cHqdri1 cHqui2p

1
mΦ

2
1
sβ

2
1
cβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,1,0mdr, mqp, μH +

1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdr, mqp, μH +

1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2
gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ

2 c2 β
2

LF3,1,1,-1mdr, mqp, μH - 1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t - cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mdr, μH, mqp + 1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mds, mdp, μH] +

3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mds, mqp, mdr +
3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mds, mqr, mdp -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mds, mqr, mqt -

3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mds, mqt, mdp -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0[Mep, Mes, mlr] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, Mes, mlt -

1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mep, mlr, Mes] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, mlr, mlt +

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mep, mlt, Mes -

1
2
aepr cHlest cHlert cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aeps cβ
2 (s2 β + 2 sβ cβ) + μH cHlesp -2 cβ

3 + s2 β sβ LF1,1,1,0[Mer, Mes, mlp] -
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mer, mlp, Mes] -
1
2
aepr cHlest cHlesp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aetr cβ
2 (s2 β + 2 sβ cβ) + μH cHlert -2 cβ

3 + s2 β sβ LF1,1,1,0Mer, mlp, mlt +
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mes, mlp, Mer] +
1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mes, mlr, Mep] -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0Mes, mlr, mlt -

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mes, mlt, Mep +

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF2,1,1,0mG, mqp, mur -

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF3,1,1,-1mG, mqp, mur +

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF2,1,1,0mG, mqr, mup -

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF3,1,1,-1mG, mqr, mup +

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mG, mqr, mui2 +

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mqr, mui2 -

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mG, mqr, mui2 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mqi1, mqr +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mqi1, mqr +

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mG, mqi1, mup -

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mqi1, mup -

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mG, mqi1, mup +

1
3
mG s4 β μH cHqui2i1 gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mG, mqi1, mui2 +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mqi1, mui2 +

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mup, mqi1 -

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mui2, mqr +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mui2, mqi1 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mui2, mup +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mui2, mup +

1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,1,1,0[mlp, Mer, Mes] -
1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF3,1,1,-1[mlp, Mer, Mes] +
1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,1,1,0[mlr, Mep, Mes] -

1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF3,1,1,-1[mlr, Mep, Mes] +

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF2,1,1,0mlr, Mes, mlt -

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF3,1,1,-1mlr, Mes, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,1,1,0mlt, Mep, Mes -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mlt, Mep, Mes +

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF2,1,1,0mlt, Mer, mlp -

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF3,1,1,-1mlt, Mer, mlp +

3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,1,1,0mqp, mdr, mds -
3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF3,1,1,-1mqp, mdr, mds +
1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqp, mdr, μH + 1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqp, mdr, μH -
3
2
adpr cHqust cHqusp cHqui2i1 adtr cβ

2 + sβ μH cHqdrt LF2,2,1,-1mqp, mqt, mdr +
3
2
aupr cHqust cHqusp cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

autr sβ
2 + μH cHqurt cβ LF1,1,1,0mqp, mqt, mur -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqp, mqt, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqp, mqt, mur +
3
4
aupr cHqdst cHqdsp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,2,1,-1mqp, mur, mqt +
3
2
aupr cHqust cHqurt cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

aups sβ
2 + μH cHqusp cβ LF1,1,1,0mqp, mur, mus -

1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t + cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mqp, μH, mdr - 1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqr, mB, mqi1 +
3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,1,1,0mqr, mdp, mds -

3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF3,1,1,-1mqr, mdp, mds +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqr, mdp, μH - 1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqr, mdp, μH +

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF2,1,1,0mqr, mds, mqt -

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF3,1,1,-1mqr, mds, mqt -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqr, mG, mqi1 -

3
2
sβ μH cHqdpr cHqust cHqusr cHqui2i1

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,2,1,-1mqr, mqt, mdp +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqr, mqt, mup +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mqr, mqt, mup -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mqr, mqt, mup +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mqt, mus -

3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - cHqupr cHqupt

aurs sβ
2 + μH cHqusr cβ LF2,1,1,0mqr, mqt, mus + 3

2
μH cHqust cHqui2i1 cβ

1
sβ

2

cHqdpr cHqdpt - cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ LF3,1,1,-1mqr, mqt, mus -

1
2
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t LF1,1,1,0mqr, mqt, μH +

1
4
cHqust

1
sβ

2
cHqusi1 cHqui2r cHqdpr cHqdpt + cHqupr cHqupt - cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1mqr, mqt, μH -
1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqr, mqi1, MW +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mup, mus +

3
4
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - 2 cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ

LF2,2,1,-1mqr, mus, mqt + 3
2
cHqupr cHqupi1 cHqui2r gL2 LF1,1,1,0mqr, MW, μH -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t + cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mqr, μH, mdp + 3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2

μH
2 1

cβ
2 LF2,1,1,0mqt, mdp, mds -

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mqt, mdp, mds +

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,0mqt, mdr, mqp -

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF3,1,1,-1mqt, mdr, mqp -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqt, mqp, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqt, mqp, mur -
3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 -aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ

LF2,1,1,0mqt, mqr, mus + 3
2
μH cHqust cHqui2i1 cβ

1
sβ

2

-aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ LF3,1,1,-1mqt, mqr, mus -
1
4
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1mqt, mqr, μH +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqt, mup, mus +

3
4
aupr cHqui2i1 cHqdst cHqdsp - 2 cHqust cHqusp

autr sβ
2 + μH cHqurt cβ LF2,2,1,-1mqt, mur, mqp +

3
4
μH cHqdpr cHqdpt cHqust cHqui2i1 cβ

1
sβ

2 aurs sβ
2 + μH cHqusr cβ LF2,2,1,-1mqt, mus, mqr +

1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqi1, mB, mqr +
1

216
mB gY2

1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mB, mui2 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mqi1, mB, mui2 + 1
72

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,1,-1mqi1, mB, μH +
1
72

mB μH c2 β cHqui2i1 cβ
1
sβ

gY4 - 3 gY2 gL2 LF2,1,1,0mqi1, mB, μH +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqi1, mG, mqr +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mG, mui2 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF3,1,1,-1mqi1, mG, mui2 -

1
4
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,0mqi1, mqr, MW +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqi1, mqr, MW -

3
16

MW s4 β μH cHqui2i1 gL2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mqi1, MW, μH -

1
8
c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,1,-1mqi1, MW, μH -

1
8
MW μH c2 β cHqui2i1 cβ gL2

1
sβ

gY2 + gL2 LF2,1,1,0mqi1, MW, μH -

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mup, mB, mui2 -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mup, mG, mui2 +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mup, mqr, mqt -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mup, mqr, mqt +

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mup, mqr, mus -

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mup, mqr, mus -
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,2,1,-1mup, mus, mqr -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,2,1,-1mup, mus, mqt -

1
2
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF1,1,1,0[mup, mus, μH] -

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mup, mus, μH] +

3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,1,1,0mur, mqp, mqt -
3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mur, mqp, mqt +

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF2,1,1,0mur, mqp, mus -

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF3,1,1,-1mur, mqp, mus -

3
2
aupr cHqust cHqurt cHqui2i1 aups sβ

2 + μH cHqusp cβ LF2,2,1,-1mur, mus, mqp +
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mus, mqr, mqt -

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mus, mqr, mqt +

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF2,1,1,0mus, mqt, mup -

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mus, mqt, mup +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mus, mup, μH] +

1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mB, mqi1 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mB, mqi1 + 2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mui2, mB, mup +

2
9
c2 β cHqui2i1 gY4 LF2,1,1,-1mui2, mB, μH +

2
9
mB μH c2 β cHqui2i1 cβ gY4

1
sβ

LF2,1,1,0mui2, mB, μH +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mG, mqi1 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mG, mqi1 + 2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mui2, mG, mup -

3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1MW, mqr, μH -
3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0MW, mqr, μH +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2MW, mqr, μH +

3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1MW, mqr, μH +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1MW, mqi1, mqr -

3
16

cHqui2i1 gL4 cβ
2 + 5 sβ

2 LF2,1,1,-1MW, mqi1, μH -
1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF2,1,1,0MW, mqi1, μH +

1
8
cHqui2i1 gL4 cβ

2 + 5 sβ
2 LF3,1,1,-2MW, mqi1, μH +

1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF3,1,1,-1MW, mqi1, μH -

2 cHqui2i1 gY2 gL2 LF2,2,1,-2[MW, μH, mB] cβ
2 + sβ

22 +
1
2
cHqui2i1 gY2 gL2 -3 mB MW cβ

2 + sβ
22 - 2 sβ μH cβ (7 mB + 5 MW) cβ

2 + sβ
2 - 12 sβ

2 μH
2 cβ

2

LF2,2,1,-1[MW, μH, mB] - 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF2,2,1,0[MW, μH, mB] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[MW, μH, mB] cβ
2 + sβ

22 + cHqui2i1 gY2 gL2

mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2 LF3,2,1,-2[MW, μH, mB] +

4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[MW, μH, mB] +

1
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mdp] +

1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,2,1,-1[MW, μH, mdp] +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2MW, μH, mqr +

3
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (5 MW sβ + μH cβ) LF2,2,1,-1MW, μH, mqr +

1
32

gL2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 10 gL2 cβ
2 + 5 sβ

2

LF2,2,1,-2MW, μH, mqi1 + 1
32

gL2 12 MW μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 10 gL2 MW2 5 cβ
2 + sβ

2 + 3 MW μH cβ
1
mΦ

2
1
sβ

2
s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -c2 β

2 gY2 + gL2 + 4 gL2 2 cβ
2 + 7 sβ

2 + 48 gL2 μH2 cβ
2

LF2,2,1,-1MW, μH, mqi1 + 3
2
cHqui2i1 gL4 MW2 μH2 cβ

2 LF2,2,1,0MW, μH, mqi1 +
1
8
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,2,1,-1[MW, μH, mup] -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqr -

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF2,1,1,0μH, mB, mqr +

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqr +

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF3,1,1,-1μH, mB, mqr +

1
8
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqi1 +

1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF2,1,1,0μH, mB, mqi1 -

1
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqi1 -
1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF3,1,1,-1μH, mB, mqi1 -

29
24

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[μH, mB, mup] -
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF2,1,1,0[μH, mB, mup] +

7
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[μH, mB, mup] +
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF3,1,1,-1[μH, mB, mup] -

1
2
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mui2 -

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0μH, mB, mui2 +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mui2 +

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1μH, mB, mui2 + 1
4
cHqui2i1 gY2 gL2

1
mΦ

2
1
sβ

sβ mΦ
2 3 cβ

4 + 8 sβ
2 cβ

2 + 3 sβ
4 - 4 μH cβ (mB + MW) cβ

4 - sβ
4 + 8 sβ μH

2 cβ
2 -cβ

2 + sβ
2

LF2,1,1,-1[μH, mB, MW] + mB cHqui2i1 cβ gY2 gL2
1
mΦ

2

MW cβ mΦ
2 sβ

2 + 2 sβ μH mΦ
2 cβ

2 + sβ
2 + 2 MW cβ μH

2 -cβ
2 + sβ

2 LF2,1,1,0[μH, mB, MW] -
1
4
cHqui2i1 gY2 gL2 7 cβ

4 + 10 sβ
2 cβ

2 + 7 sβ
4 LF3,1,1,-2[μH, mB, MW] + 1

4
cHqui2i1 gY2 gL2

-mB MW 3 cβ
2 + sβ

2 cβ
2 + 3 sβ

2 - 4 sβ μH cβ (5 mB + 3 MW) cβ
2 + sβ

2 - 16 sβ
2 μH

2 cβ
2

LF3,1,1,-1[μH, mB, MW] - 2 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,1,1,0[μH, mB, MW] +

cHqui2i1 gY2 gL2 cβ
4 + sβ

2 cβ
2 + sβ

4 LF4,1,1,-3[μH, mB, MW] +
1
2
cHqui2i1 gY2 gL2 mB MW cβ

4 + 4 sβ
2 cβ

2 + sβ
4 + 6 sβ μH cβ (mB + MW) cβ

2 + sβ
2 + 6 sβ

2 μH
2 cβ

2

LF4,1,1,-2[μH, mB, MW] + 3 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF4,1,1,-1[μH, mB, MW] +

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[μH, mdp, mds] -

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF2,1,1,0μH, mdp, mqr +

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF3,1,1,-1μH, mdp, mqr -

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,0μH, mdp, mqt +

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF3,1,1,-1μH, mdp, mqt -

3
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,1,1,-1[μH, mdp, MW] -

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,1,1,0[μH, mdp, MW] +

1
2
cHqdpr cHqdpi1 cHqui2r gL2 LF3,1,1,-2[μH, mdp, MW] +

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF3,1,1,-1[μH, mdp, MW] -

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF2,1,1,0μH, mdr, mqp +

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF3,1,1,-1μH, mdr, mqp +

1
4
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1μH, mqr, mqt - 3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqr, MW -
3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF2,1,1,0μH, mqr, MW +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqr, MW +

3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF3,1,1,-1μH, mqr, MW -

9
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqi1, MW -

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0μH, mqi1, MW +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqi1, MW +

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1μH, mqi1, MW +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[μH, mup, mus] -

3
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1[μH, mup, MW] -

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,1,1,0[μH, mup, MW] +

1
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2[μH, mup, MW] +

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF3,1,1,-1[μH, mup, MW] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[μH, MW, mB] cβ
2 + sβ

22 +

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2

LF3,2,1,-2[μH, MW, mB] + 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[μH, MW, mB] -

1
8
aupr cHquri1 cHqui2p gY2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqp, mur, μH +

3
16

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqp, mur, μH -
4
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mB, mqp, mui2, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mB, mqp, mui2, mur -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqr, mup, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqr, mup, μH -

4
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqr, mui2, mup +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, mup -

1
6
cHqupr cHqupi1 gY2

1
sβ

2 (3 mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,0mB, mqr, mui2, μH + 1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, μH -

1
36

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,0mB, mqi1, mqp, mur +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mB, mqi1, mqp, mur -

1
36

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mqr, mup +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mqr, mup -

2
9
mB cHqupr cHqupi1 gY2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqi1, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mqi1, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mqi1, mqr, μH +

1
24

cHqupr cHqui2r gY2
1
sβ

2 (3 mB sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mB, mqi1, mup, μH - 1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mup, μH -

2
9
mB cHqupr cHqui2r gY2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mui2, mup -

2
9
gY4

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ mB cβ

2 + sβ
2 + sβ μH cβ LF2,1,1,1,-1mB, mqi1, mui2, μH -

2
9
μH cβ gY4 mB2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF2,1,1,1,0mB, mqi1, mui2, μH +
1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF1,1,1,1,-1mB, mqi1, MW, μH +

1
12

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF1,1,1,1,0mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1mB, mqi1, MW, μH +
2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mui2, mup, μH +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mui2, mup, μH +

3 sβ cHqdpr cHqdst cHqui2i1
1
mΦ

2 μH
2 1

cβ
2

sβ cHqdpt cHqdsr μH
2 + adrs -sβ adtp cβ

2 + μH cHqdpt cβ
2 - sβ

2

LF1,1,1,1,0mdp, mds, mqr, mqt - 1
2
μH cHqdpr cHqdst

1
cβ

4

sβ adtp cHqdsi1 cHqui2r cβ
2 + μH -2 cHqdpi1 cHqdsr cHqui2t cβ

2 + cHqdpt cHqdsi1 cHqui2r sβ
2

LF1,1,1,1,0mdp, mds, mqt, μH -
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mdp, mds, mqt, μH -

3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4 cHqdpt cHqdsr sβ

2 μH
2 + adrs adtp cβ

4 + sβ μH cHqdpt cβ
2

LF2,2,1,1,-1mdp, mqr, mds, mqt - 1
2
μH cHqdpr

1
sβ

1
cβ

2

-2 sβ μH cHqdst cHqdpi1 cHqdsr cHqui2t + cHqust cHqusi1 cHqui2r adtp cβ
2 + sβ μH cHqdpt

LF1,1,1,1,0mdp, mqr, mqt, μH -
1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdp, mqr, MW, μH +

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mdp, mqr, MW, μH +

3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mdp, mqt, mds, mqr -

1
2
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,0mdp, mqi1, mqr, MW -

1
4
cHqdpr cHqui2r gL2

1
cβ

2 (3 MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1

LF1,1,1,1,0mdp, mqi1, MW, μH - 1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mdp, mqi1, MW, μH + 3 μH adpr cHqdst cHqui2i1

1
mΦ

2

μH cHqdsp adtr cβ
2 - sβ

2 + 2 sβ μH cHqdrt + adps -2 sβ adtr cβ
2 + μH cHqdrt cβ

2 - sβ
2

LF1,1,1,1,0mdr, mds, mqp, mqt - 1
2
adpr cHqdst

1
sβ

1
cβ

2

sβ adps cHqdri1 cHqui2t cβ
2 + μH -2 cHqdrt cHqdsi1 cHqui2p cβ

2 + cHqdri1 cHqdsp cHqui2t sβ
2

LF1,1,1,1,0mdr, mds, mqp, μH +
1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mdr, mds, mqp, μH +

3 adpr adst cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHqdrs cHqdtp μH

2 + adpt -sβ adsr cβ
2 + μH cHqdrs cβ

2 - sβ
2

LF1,1,1,1,0mdr, mdt, mqp, mqs - 3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqp, mds, mqt - 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdr, mqp, mdt, mqs -
1
2
adpr

1
sβ

2
-2 sβ μH cHqdst cHqdri1 cHqdsp cHqui2t + cHqust cHqusi1 cHqui2p adtr cβ

2 + sβ μH cHqdrt

LF1,1,1,1,0mdr, mqp, mqt, μH -
1
4
adpr cHqdri1 cHqui2p gL2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdr, mqp, MW, μH +

1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mdr, mqp, MW, μH +

3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdr, mqs, mdt, mqp +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqt, mds, mqp -

1
2
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF1,1,1,1,0mdr, mqi1, mqp, MW +
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mds, mdp, mqt, μH -

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mds, mdr, mqp, μH +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,2,1,1,-1mds, mqp, mdr, mqt + 3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,2,1,1,-1mds, mqr, mdp, mqt -
3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mds, mqt, mdp, mqr -

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mds, mqt, mdr, mqp + 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdt, mqp, mdr, mqs -
3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdt, mqs, mdr, mqp + sβ cHlepr

cHlest cHqui2i1
1
mΦ

2 μH
2 1

cβ
2
sβ cHlept cHlesr μH

2 + aers -sβ aetp cβ
2 + μH cHlept cβ

2 - sβ
2

LF1,1,1,1,0Mep, Mes, mlr, mlt - 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mep, mlr, Mes, mlt +
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mep, mlt, Mes, mlr +

μH aepr cHlest cHqui2i1
1
mΦ

2
μH cHlesp aetr cβ

2 - sβ
2 + 2 sβ μH cHlert +

aeps -2 sβ aetr cβ
2 + μH cHlert cβ

2 - sβ
2 LF1,1,1,1,0Mer, Mes, mlp, mlt +

aepr aest cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHlers cHletp μH

2 + aept -sβ aesr cβ
2 + μH cHlers cβ

2 - sβ
2

LF1,1,1,1,0Mer, Met, mlp, mls - 1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlp, Mes, mlt - 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Mer, mlp, Met, mls +
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Mer, mls, Met, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlt, Mes, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,2,1,1,-1Mes, mlp, Mer, mlt + 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mes, mlr, Mep, mlt -
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mes, mlt, Mep, mlr -

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mes, mlt, Mer, mlp + 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Met, mlp, Mer, mls -
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Met, mls, Mer, mlp -
4
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mG, mqp, mui2, mur +
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mG, mqp, mui2, mur -

4
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqr, mui2, mup +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mG, mqr, mui2, mup -

4
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mG, mqi1, mqp, mur +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mG, mqi1, mqp, mur -

4
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mqr, mup +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mG, mqi1, mqr, mup -

8
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqi1, mqr, mui2 -

8
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mui2, mup +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlp, Mer, Mes, mlt - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlp, Mer, Mes, mlt +
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,1,1,1,0mlp, Mer, Met, mls -
1
2
aepr aest cHqui2i1 cHlers cHletp sβ

2 μH
2 + aept aesr cβ

4 + sβ μH cHlers cβ
2

LF3,1,1,1,-1mlp, Mer, Met, mls +
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mlr, Mep, Mes, mlt -

1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4
cHlept cHlesr sβ

2 μH
2 + aers aetp cβ

4 + sβ μH cHlept cβ
2

LF3,1,1,1,-1mlr, Mep, Mes, mlt + 1
2
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,1,1,1,0mls, Mer, Met, mlp -
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF3,1,1,1,-1mls, Mer, Met, mlp +
1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,1,1,1,0mlt, Mep, Mes, mlr -
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mlt, Mep, Mes, mlr +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlt, Mer, Mes, mlp - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlt, Mer, Mes, mlp -
1
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aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mB, mqi1, mur +

5
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aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mqp, mB, mur, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqp, mdr, mds, mqt - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqp, mdr, mds, mqt +
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,1,1,1,0mqp, mdr, mdt, mqs -
3
2
adpr adst cHqui2i1 cHqdrs cHqdtp sβ

2 μH
2 + adpt adsr cβ

4 + sβ μH cHqdrs cβ
2

LF3,1,1,1,-1mqp, mdr, mdt, mqs +
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqp, mdr, mqt, μH -

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqp, mdr, mqi1, MW -
1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mqp, mdr, MW, μH -

2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mG, mqi1, mur -
3
2
adpr aust cHqui2i1 aupt sβ

2 + μH cHqutp cβ adsr cβ
2 + sβ μH cHqdrs

LF2,2,1,1,-1mqp, mqs, mdr, mut + 3 aupr aust cHqui2i1
1
mΦ

2
1
sβ

2 cβ
2

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF1,1,1,1,0mqp, mqs, mur, mut +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mqp, mqs, mur, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mqp, mqs, mur, mut -
3
2
μH adpr cHqust cHqui2i1 cβ

1
sβ

2 aups sβ
2 + μH cHqusp cβ adtr cβ

2 + sβ μH cHqdrt

LF2,2,1,1,-1mqp, mqt, mdr, mus - 3
2
sβ μH aupr cHqdst cHqui2i1

1
cβ

2

autr sβ
2 + μH cHqurt cβ adps cβ

2 + sβ μH cHqdsp LF2,2,1,1,-1mqp, mqt, mds, mur +

3 μH aupr cHqust cHqui2i1 cβ
1
mΦ

2
1
sβ

4 cβ
2 - sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mqt, mur, mus +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqp, mqt, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqp, mqt, mur, mus -
1
2
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF1,1,1,1,0mqp, mqt, mur, μH +

1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqp, mqt, mur, μH -

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mqi1, mur, MW -

1
2
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mur, mus, μH -

1
8
aupr cHquri1 cHqui2p gL2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqp, mur, MW, μH -

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mqp, mur, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqp, mus, mqt, mur - 3

2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF2,2,1,1,-1mqp, mut, mqs, mur -
1
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μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mB, mqi1, mup +

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mqr, mB, mup, μH -

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mqr, mB, mui2, μH +

3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mqr, mdp, mds, mqt -

3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF3,1,1,1,-1mqr, mdp, mds, mqt +
1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqr, mdp, mqt, μH -

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqr, mdp, mqi1, MW -

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mqr, mdp, MW, μH -

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mG, mqi1, mup -

3
2
cHqdpr cHqust cHqui2i1

1
sβ

μH
2 1

cβ
aurs sβ

2 + μH cHqusr cβ

adtp cβ
2 + sβ μH cHqdpt LF2,2,1,1,-1mqr, mqt, mdp, mus -

3 cHqupr cHqust cHqui2i1
1
mΦ

2
1
sβ

4 cHqupt cHqusr μH
4 cβ

4 + aurs sβ
2 μH

2 cβ
2 autp sβ

2 + 2 μH cHqupt cβ

LF1,1,1,1,0mqr, mqt, mup, mus + 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF2,1,1,1,0mqr, mqt, mup, mus -
3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF3,1,1,1,-1mqr, mqt, mup, mus +
1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

4 μH
2 cβ

2 LF2,1,1,1,-1mqr, mqt, mup, μH -

1
2
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF1,1,1,1,0mqr, mqt, mus, μH -

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1mqr, mqt, mus, μH -

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mqi1, mup, MW -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqr, mup, MW, μH -

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mqr, mup, MW, μH -

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,2,1,1,-1mqr, mus, mqt, mup + 3
2
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,1,1,1,0mqs, mdr, mdt, mqp -
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF3,1,1,1,-1mqs, mdr, mdt, mqp +
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,2,1,1,-1mqs, mur, mqp, mut +
3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,1,1,1,0mqt, mdp, mds, mqr -
3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mqt, mdp, mds, mqr -

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqt, mdp, mqr, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqt, mdr, mds, mqp - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqt, mdr, mds, mqp -
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqt, mdr, mqp, μH +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqt, mqp, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqt, mqp, mur, mus -
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqt, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mqt, mqr, mup, mus -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mqt, mqr, mup, mus +

1
4
μH aurs cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

2 LF2,1,1,1,-1mqt, mqr, mus, μH -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,2,1,1,-1mqt, mup, mqr, mus -

1
2
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF1,1,1,1,0mqt, mup, mus, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqt, mur, mqp, mus +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mB, mqp, mur +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mqr, mup -

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mup, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, mqr, MW +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, MW, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqi1, mdr, mqp, MW +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mG, mqp, mur +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mG, mqr, mup -

1
4
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mqi1, mqp, mur, MW +
1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mqp, mur, MW -

1
4
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mqi1, mqr, mup, MW +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mqr, mup, MW +

1
2
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,-1mqi1, mqr, MW, μH +

1
2
MW μH cHqui2r cβ gL2

1
sβ

2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,0mqi1, mqr, MW, μH -

1
8
cHqupr cHqui2r gL2

1
sβ

2 (3 MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mqi1, mup, MW, μH + 1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mup, MW, μH -

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mB, mqr, mui2 -

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mup, mB, mqr, μH +

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mup, mB, mqi1, μH -

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mG, mqr, mui2 +

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,1,1,1,0mup, mqr, mqt, mus - 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF3,1,1,1,-1mup, mqr, mqt, mus +
1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mup, mqr, MW, μH -

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mup, mqt, mus, μH -

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF2,1,1,1,-1mup, mqi1, MW, μH - 3
4
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + 2 μH cHqupt cβ sβ

2 LF2,2,1,1,-1mup, mus, mqr, mqt -
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mB, mqp, mui2 -
5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mur, mB, mqp, μH -
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mG, mqp, mui2 +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mur, mqp, mqs, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mur, mqp, mqs, mut +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mur, mqp, mqt, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mur, mqp, mqt, mus +
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mur, mqp, mus, μH +

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mur, mqp, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mur, mus, mqp, mqt - 3

4
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF2,2,1,1,-1mur, mut, mqp, mqs +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mus, mqp, mqt, mur - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mus, mqp, mqt, mur -
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mus, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mus, mqr, mqt, mup -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mus, mqr, mqt, mup +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mus, mqt, mup, μH +

3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mut, mqp, mqs, mur -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mut, mqp, mqs, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mB, mqp, mur +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, mup +

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, μH +

2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mG, mqp, mur +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mG, mqr, mup -

1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2MW, mB, mqi1, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1MW, mB, mqi1, μH +

3
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdp, mqr, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, mqr +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, μH +

3
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdr, mqp, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1MW, mdr, mqi1, mqp +
3
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqp, mur, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqr, mup, μH +

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1MW, mqi1, mqp, mur +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mqr, mup +

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mup, μH +

1
16

aupr cHquri1 cHqui2p gY2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqp, mur +

1
2
mB aupr cHquri1 cHqui2p gY2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mB, mqp, mur +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqr, mup +

1
2
mB cHqupr cHqupi1 cHqui2r gY2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mB, mqr, mup +

1
4
cHqupr cHqupi1 gY2

1
sβ

2 (mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF2,1,1,1,-1μH, mB, mqr, mui2 - 1
16

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mB, mqi1, mup +

1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mqi1, MW +

1
24

cHqui2i1 gY2 gL2
1
sβ

3 mB MW sβ cβ
2 + sβ

2 + 2 μH cβ (mB + MW) 2 cβ
2 + 5 sβ

2 + 8 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mqi1, MW + 1
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mqi1, MW +

1
3
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mui2, MW +

1
3
cHqui2i1 gY2 gL2

1
sβ

mB MW sβ cβ
2 + sβ

2 + μH cβ (mB + MW) cβ
2 + 3 sβ

2 + 2 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mui2, MW + 2
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mui2, MW +

1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mds, mqt +

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mqr, mqt +

1
8
μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2
9 MW sβ cβ + μH 8 cβ

2 + 9 sβ
2 LF2,1,1,1,-1μH, mdp, mqr, MW +

MW sβ cHqdpr cHqdpi1 cHqui2r gL2 μH3
1
cβ

LF2,1,1,1,0μH, mdp, mqr, MW + 3
8
cHqdpr cHqui2r

gL2
1
cβ

2 (MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1μH, mdp, mqi1, MW +

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1μH, mdr, mds, mqp +

1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1μH, mdr, mqp, mqt +

1
8
adpr cHqdri1 cHqui2p gL2

1
sβ

9 MW sβ cβ + μH 8 cβ
2 + 9 sβ

2 LF2,1,1,1,-1μH, mdr, mqp, MW +

MW adpr cHqdri1 cHqui2p cβ gL2 μH2 LF2,1,1,1,0μH, mdr, mqp, MW +
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1μH, mqp, mqt, mur +

1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1μH, mqp, mur, mus +

1
16

aupr cHquri1 cHqui2p gL2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqp, mur, MW +

1
2
MW aupr cHquri1 cHqui2p gL2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mqp, mur, MW +

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1μH, mqr, mqt, mus +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqr, mup, MW +

1
2
MW cHqupr cHqupi1 cHqui2r gL2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mqr, mup, MW +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1μH, mqt, mup, mus +

3
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mqi1, mup, MW +

2
3
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,1,-1mB, mqp, mui2, mur, μH +

2
3
mB μH aupr cHquri1 cβ gY2

1
sβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqp, mui2, mur, μH +

2
3
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,1,-1mB, mqr, mui2, mup, μH +

2
3
mB cHqupr cHqupi1 gY2

1
sβ

3 μH
2 cβ

2 auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqr, mui2, mup, μH -
1
6
aupr cHqui2p gY2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mB, mqi1, mqp, mur, μH -

1
6
mB μH aupr cHqui2p cβ gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mB, mqi1, mqp, mur, μH -

2
9
mB aupr gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqi1, mqp, mui2, mur -

1
6
μH cHqupr cHqui2r cβ gY2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mB, mqi1, mqr, mup, μH -

1
6
mB cHqupr cHqui2r gY2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mup, μH -
2
9
mB μH cHqupr cβ gY2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mui2, mup + 1
3
gY2 gL2

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ

 (mB + MW) cβ
2 + sβ

2 + 2 sβ μH cβ LF1,1,1,1,1,-1mB, mqi1, mui2, MW, μH +
2
3
mB MW μH cβ gY2 gL2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF1,1,1,1,1,0mB, mqi1, mui2, MW, μH +

sβ cHqdpr cHqdst cHqdpi1 cHqui2t μH
3 1

cβ
4

adrs cβ
2 + sβ μH cHqdsr LF1,1,1,1,1,0mdp, mds, mqr, mqt, μH +

sβ μH cHqdpr cHqui2r gL2
1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,1,-1mdp, mqi1, mqr, MW, μH +

MW cHqdpr cHqui2r gL2 μH2
1
cβ

adi1p cβ
2 + sβ μH cHqdpi1 LF1,1,1,1,1,0mdp, mqi1, mqr, MW, μH +

adpr cHqdst μH
2 1

cβ
2
adtr cHqdsi1 cHqui2p cβ

2 + sβ μH cHqdrt cHqdsi1 cHqui2p +

cHqdri1 cHqui2t adps cβ
2 + sβ μH cHqdsp LF1,1,1,1,1,0mdr, mds, mqp, mqt, μH +

μH adpr adst cHqdri1 cHqui2s
1
sβ

adpt cβ
2 + sβ μH cHqdtp LF1,1,1,1,1,0mdr, mdt, mqp, mqs, μH +

adpr cHqui2p gL2 adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,-1mdr, mqi1, mqp, MW, μH +

MW μH adpr cHqui2p cβ gL2
1
sβ

adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,0mdr, mqi1, mqp, MW, μH -

8
3
mG aupr gs2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ aupi2 sβ

2 + μH cHqui2p cβ

LF1,1,1,1,1,0mG, mqi1, mqp, mui2, mur - 8
3
mG μH cHqupr cβ gs2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,1,0mG, mqi1, mqr, mui2, mup +

1
2
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mqi1, mqp, mur, MW, μH +
1
2
MW μH aupr cHqui2p cβ gL2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mqi1, mqp, mur, MW, μH +

1
2
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mqi1, mqr, mup, MW, μH +

1
2
MW cHqupr cHqui2r gL2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mqi1, mqr, mup, MW, μH

uH
i1_i2_  1

8
s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY2 + gL2 +

ℏ 
1

192
1
mΦ

4
1
sβ

3
1
cβ

2
-6 cHqupr 6 s4 β cHqupr cHqui2i1 cH2 cβ

5 gY2 + gL2 +

sβ mΦ
2 cβ

3 -8 cHqust cHqupt cβ cHqusi1 cHqui2r - 12 cHqusr cHqui2i1 -

gY2 + gL2 12 cHqupr cHqui2i1 cβ c2 β
2 - 5 s4 β sβ cHqupi1 cHqui2r +

sβ s4 β sβ cHqui2i1 mΦ
2 cβ

2 6 cβ
3 gY2 + gL2 gY2 + 3 gL2 - 3 s4 β sβ gY2 + gL2

2
+

2 cβ -38 gY4 - 14 gL4 + 3 sβ
2 gY2 + gL2 gY2 + 3 gL2 +

2 cHqdpr 3 sβ cHqdpi1 -s4 β cHqui2r cH2 cβ
3 gY2 + gL2 + sβ mΦ

2 2 cHqui2r c2 β
2 cβ

2

gY2 + gL2 + s4 β sβ cHqui2r cβ gY2 + gL2 + 8 cHqdst cHqdsr cHqui2t sβ
2 +

8 cHqust mΦ
2 -3 cHqdpi1 cHqusr cHqui2t sβ

2 cβ
2 + cHqdpt cHqusi1 cHqui2r

3 cβ
4 - 3 sβ

2 cβ
2 - sβ

4 +
1
16

cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2 3 cHqdpr cHqdpr s2 β s4 β cH2 cβ

2 + mΦ
2

s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2 -∑p gY

2 cβ
2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mdp] + 1
24

cHqui2i1
1
mΦ

2
1
sβ

1
cβ

6 s2 β cHqdpr cHqdpr gY2 c2 β + 2 cβ
2 +

∑p gY
4 cβ

2 (-2 s2 β c2 β + s4 β)

LF2,0[mdp] - 1
36
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2

1
sβ

LF3,-1[mdp] + 1
16

cHqui2i1
1
mΦ

6

1
sβ

2

1
cβ

2

gY2 + gL2

cHlepr cHlepr s2 β s4 β cH2 cβ
2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2 -

∑p gY
2 cβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β +

s2 β s4 β mΦ
2 sβ

2 LF1,0[Mep] +
1
8
cHqui2i1

1
mΦ

2
1
sβ

1
cβ

2 s2 β cHlepr cHlepr gY2 c2 β + 2 cβ
2 +∑p gY

4 cβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[Mep] -
1
12
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[Mep] +

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mlp] -
1
16
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + gL4 (2 s2 β c2 β - s4 β) LF2,0[mlp] -

1
24
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + gL4 LF3,-1[mlp] +

1
72
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0[mlp] +

1
48
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1[mlp] -

2
45
∑p cHqu

i2i1 gL4 LF5,-2[mlp] +

1
16

cHlepr cHlepr cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2

s2 β s4 β cH2 cβ
2 + mΦ

2 s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2

LF1,0[mlr] -
1
8
s2 β cHlepr cHlepr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

c2 β + 2 cβ
2 gY2 - gL2 LF2,0[mlr] -

1
2
c2 β cHlepr cHlepr cHqui2i1 gL2 LF3,0[mlr] +

1
2
c2 β cHlepr cHlepr cHqui2i1 gL2 LF4,-1[mlr] -

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0mqp -
1
48
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + 9 gL4 (2 s2 β c2 β - s4 β) LF2,0mqp -

1
72
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + 9 gL4 LF3,-1mqp +

1
24
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0mqp +

1
16
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1mqp -

2
15
∑p cHqu

i2i1 gL4 LF5,-2mqp -

3
16

cHqui2i1
1
mΦ

6
1
sβ

4
1
cβ

2
gY2 + gL2

cHqupr cHqupr cβ
2 s2 β s4 β cβ

2 cH2 + mΦ
2 - 2 sβ cβ mΦ

2 s2 β c2 β
2 + c4 β - s2 β

2 + s4 β cβ
2 +

s2 β s4 β mΦ
2 sβ

2 - cHqdpr cHqdpr sβ
2 s2 β s4 β cH2 cβ

2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2

LF1,0mqr + 1
8
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqdpr cHqdpr sβ
2 c2 β + 2 cβ

2 gY2 + 3 gL2 -

cHqupr cHqupr cβ
2 gY2 - 3 gL2 c2 β - 2 sβ

2 LF2,0mqr +
3
2
c2 β cHqui2i1 gL2 -cHqdpr cHqdpr + cHqupr cHqupr LF3,0mqr +

3
2
c2 β cHqui2i1 gL2 cHqdpr cHqdpr - cHqupr cHqupr LF4,-1mqr +

1
16

cHqui2i1
1
mΦ

6
1
sβ

4
gY2 + gL2

3 cHqupr cHqupr -s2 β s4 β cβ
2 cH2 + mΦ

2 + 2 sβ cβ mΦ
2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β cβ

2 -

s2 β s4 β mΦ
2 sβ

2 + 2∑p gY
2 sβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 -

sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2 LF1,0[mup] +

1
6
cHqui2i1 cβ

1
mΦ

2
1
sβ

3 3 s2 β cHqupr cHqupr gY2 c2 β - 2 sβ
2 +∑p gY

4 sβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[mup] - 1
9
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[mup] +

1
6
s4 β cHqui2i1 cβ gL4

1
mΦ

2
1
sβ

LF3,-1[MW] - 1
9
cHqui2i1 gL4 LF3,0[MW] -

1
6
cHqui2i1 gL4 LF4,-1[MW] +

8
45

cHqui2i1 gL4 LF5,-2[MW] +

1
64

s4 β cHqui2i1
1
mΦ

6
1
sβ

2
gY2 + gL2 -3 s4 β cβ

2 gY2 + gL2 cH2 + mΦ
2 +

2 sβ cβ mΦ
2 gY2 -1 + 6 c2 β

2 + 3 c4 β - 3 s2 β
2 + 3 gL2 -1 + 2 c2 β

2 + c4 β - s2 β
2 -

3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF1,0[mΦ] +
1
64

s4 β
1
mΦ

2
1
sβ

1
cβ

gY2 + gL2 cHqui2i1 cβ
2 gY2 3 + 7 c4 β - 10 s2 β

2 + gL2 15 + 7 c4 β - 10 s2 β
2 +

8 cHqdpr cHqdpi1 cHqui2r cβ
2 + sβ

2 LF1,1[mΦ] -
1
32

1
mΦ

2
1
sβ

1
cβ

s4 β mΦ
2 cβ

2 gY2 + gL2 -18 cHqupr cHqupi1 cHqui2r + cHqui2i1 gY2 + 3 gL2 +
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1
36

cHqupr cHqupi1 cHqui2r gY2 LF4,1,-2mB, mqr -
1

864
c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,2,-1mB, mqi1 +

4
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,0[mB, mup] -

8
9
cHqupr cHqupi1 cHqui2r gY2 LF3,1,-1[mB, mup] +

4
9
cHqupr cHqupi1 cHqui2r gY2 LF4,1,-2[mB, mup] +

2
27

c2 β cHqui2i1 gY4 LF2,2,-1mB, mui2 -
1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[mB, μH] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
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c2 β cHqdpr cHqdpi1 cHqui2r gY2
1
cβ

2 LF2,1,0[mdp, μH] -

1
24
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2 + sβ μH cHlerp LF4,1,-1[mlp, Mer] +

1
12

aepr cHqui2i1
1
mΦ

2
1
sβ
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μH cHlepr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

sβ aerp cβ cβ 2 s2 β mΦ
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μH cHqdpr 3 s4 β cH2 cβ
2 gY2 + gL2 + 2 sβ mΦ

2 c2 β cβ -gY2 (1 + 3 c2 β) - 3 gL2 (1 + c2 β) +

sβ 3 gL2 (s2 β + s4 β) + gY2 (s2 β + 3 s4 β) LF2,1,0mqr, mdp +
3
8
μH cHqdpr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

gY2 + gL2 sβ adrp cβ s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 -

μH cHqdpr s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ LF3,1,-1mqr, mdp + 1

8
μH cHqdpr

cHqui2i1
1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ

2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adrp cβ
2 + sβ μH cHqdpr LF3,1,0mqr, mdp +

1
4
sβ μH c2 β cHqdpr cHqui2i1 gY2

1
cβ

2 adrp cβ
2 + sβ μH cHqdpr LF3,2,-1mqr, mdp -

3
8
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF4,1,-1mqr, mdp +

1
4
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF5,1,-2mqr, mdp + 3

2
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqupr cHqust cHqupt cHqusr cβ
2 - cHqdpr cHqdst cHqdpt cHqdsr sβ

2 LF1,1,0mqr, mqt +
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF2,1,0mqr, mqt -
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF3,1,-1mqr, mqt + 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

6
1
sβ

3
gY2 + gL2

sβ aurp -2 mΦ
2 s2 β

2 cβ
2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 s4 β cβ
2 - 2 sβ cβ c2 β

2 + c4 β - s2 β
2 + 2 s4 β sβ

2

LF1,1,0mqr, mup + 1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
gY2 - 3 gL2

(s2 β cβ + sβ c2 β) aurp sβ
2 + μH cHqupr cβ LF2,1,0mqr, mup -

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ LF2,2,0mqr, mup +

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF3,1,0mqr, mup -

1
4
μH cHqupr cHqui2i1 cβ gL2

1
sβ

2 (-1 + 3 c2 β) aurp sβ
2 + μH cHqupr cβ LF3,2,-1mqr, mup -

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF4,1,-1mqr, mup +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,1,0mqr, μH -

1
24

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1mqr, μH -

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF2,1,0mqt, mqr +

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF3,1,-1mqt, mqr +

1
432

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,0mqi1, mB +
1
9
c2 β cHqui2i1 gs2 gY2 - 3 gL2 LF2,1,0mqi1, mG +

1
16

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,0mqi1, MW -
1
32

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,2,-1mqi1, MW -

1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
aurp sβ

2 cβ 8 s2 β gY2 mΦ
2 + 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 -

2 sβ c2 β mΦ
2 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

μH cHqupr cβ
2 8 s2 β gY2 mΦ

2 + 3 s4 β gY2 + gL2 cH2 - mΦ
2 - 2 sβ c2 β cβ mΦ

2

gY2 (-4 + 3 c2 β) + 3 c2 β gL2 + 3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF2,1,0mup, mqr +
3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
gY2 + gL2 aurp sβ

2 s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 -s4 β cβ
2 - 2 sβ cβ c2 β

2 + s4 β sβ
2

LF3,1,-1mup, mqr + 1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF3,1,0mup, mqr +

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ

LF3,2,-1mup, mqr - 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF4,1,-1mup, mqr +

1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aurp sβ
2 + μH cHqupr cβ LF5,1,-2mup, mqr +

3
2
s2 β cHqupr cHqust cHqupt cHqusr cHqui2i1 cβ

1
mΦ

2
1
sβ

3 LF1,1,0[mup, mus] -

1
6
c2 β cHqupr cHqupi1 cHqui2r gY2

1
sβ

2 LF2,1,0[mup, μH] +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1[mup, μH] +

1
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
aupr cβ sβ

2 3 s4 β cH2 cβ
2 gY2 + gL2 +

2 sβ mΦ
2 c2 β cβ gY2 (4 - 3 c2 β) - 3 c2 β gL2 + sβ -4 s2 β gY2 + 3 s4 β gY2 + gL2 +

μH cHqurp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

sβ cβ
2 -8 s2 β gY2 + 3 s4 β gY2 + gL2 - 3 s4 β sβ

3 gY2 + gL2 LF2,1,0mur, mqp -
3
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
gY2 + gL2 aupr cβ sβ

2 s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ +

μH cHqurp s4 β cH2 cβ
4 + sβ mΦ

2 -2 c2 β
2 cβ

3 + s4 β sβ cβ
2 - sβ

2 LF3,1,-1mur, mqp +
1
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF3,1,0mur, mqp +

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mur, mqp -

3
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF4,1,-1mur, mqp +

1
4
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aupr sβ
2 + μH cHqurp cβ LF5,1,-2mur, mqp -

4
27

c2 β cHqui2i1 gY4 LF2,1,0mui2, mB - 4
9
c2 β cHqui2i1 gY2 gs2 LF2,1,0mui2, mG +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF2,1,0MW, mqr -

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,-1MW, mqr +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF4,1,-2MW, mqr -

3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[MW, μH] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[MW, μH] +
2
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF2,1,0[MW, μH] + 2 cHqui2i1 gL4

1
mΦ

2 cβ
2 cβ

2 - sβ
2

LF2,2,-2[MW, μH] + 1
12

cHqui2i1 gL4
1
mΦ

2
1
sβ

mΦ
2 sβ

3 8 + 9 sβ
2 - 36 MW μH cβ

5 + 36 MW μH cβ sβ
4 - 3 sβ cβ

4 8 MW2 - 3 mΦ
2 + 12 μH

2 +

4 sβ cβ
2 mΦ

2 2 - 6 sβ
2 + 3 sβ

2 2 MW2 + 3 μH
2 LF2,2,-1[MW, μH] +

1
3
MW cHqui2i1 cβ gL4

1
mΦ

2
4 sβ μH mΦ

2 - 9 MW μH2 cβ
3 + 3 MW cβ sβ

2 mΦ
2 + 3 μH

2 LF2,2,0[MW, μH] -

1
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF3,1,-1[MW, μH] -

1
3
cHqui2i1 gL4 6 cβ

4 + sβ
2 + 6 sβ

4 + cβ
2 1 - 12 sβ

2 LF3,2,-2[MW, μH] +

1
6
MW cHqui2i1 gL4 9 MW cβ

2 - sβ
22 - 4 sβ μH cβ LF3,2,-1[MW, μH] +

cHqui2i1 gL4 LF3,3,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF3,3,-2[MW, μH] cβ
2 - sβ

22 +

cHqui2i1 gL4 LF4,2,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF4,2,-2[MW, μH] cβ
2 - sβ

22 -
3
16

s4 β cHqui2i1 cβ gY2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, mB] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, mB] + 1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF3,1,-2[μH, mB] +

1
8
cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2 2 sβ mΦ

2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 cβ
2 + sβ

2 +

mB μH s4 β cH2 cβ
2 cβ

2 - sβ
2 + sβ mΦ

2 -s4 β sβ -3 cβ
2 + sβ

2 + 2 cβ c2 β
2 -cβ

2 + sβ
2

LF3,1,-1[μH, mB] - 1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

LF3,1,0[μH, mB] - 3
8
cHqui2i1 gY4 LF3,2,-2[μH, mB] cβ

2 + sβ
22 +

1
8
cHqui2i1 gY4 -3 mB2 cβ

2 + sβ
22 - 20 mB sβ μH cβ cβ

2 + sβ
2 - 8 sβ

2 μH
2 cβ

2 LF3,2,-1[μH, mB] -

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

6 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 5 gL2 - 12 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, mB] +
1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 gL2 - 3 c2 β
2 gY2 + gL2

LF4,1,-1[μH, mB] + 1
4
cHqui2i1 gY4 LF4,2,-3[μH, mB] cβ

2 + sβ
22 +

1
4
cHqui2i1 gY4 mB2 cβ

2 + sβ
22 + 8 mB sβ μH cβ cβ

2 + sβ
2 + 4 sβ

2 μH
2 cβ

2 LF4,2,-2[μH, mB] +

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, mB] + 1
6
mB μH cHqui2i1 cβ gY2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, mB] +
1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF2,1,0[μH, mdp] -

cHqdpr cHqdpt cHqust cHqusi1 cHqui2r
1
cβ

2 LF3,1,-1[μH, mdp] +

1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF4,1,-2[μH, mdp] +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF2,1,0μH, mqt -

2 cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF3,1,-1μH, mqt +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF4,1,-2μH, mqt +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF2,1,0[μH, mus] -

cHqupr cHqust cHqupi1 cHqusr cHqui2t
1
sβ

2 LF3,1,-1[μH, mus] +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF4,1,-2[μH, mus] -

9
16

s4 β cHqui2i1 cβ gL2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, MW] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, MW] + 3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

2
1
sβ

gY2 + gL2

cβ
2 + sβ

2 LF3,1,-2[μH, MW] + 1
24

cHqui2i1 gL2
1
mΦ

4
1
sβ

2

2 sβ mΦ
2 -9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2 cβ

2 + sβ
2 +

9 MW μH gY2 + gL2 s4 β cH2 cβ
2 cβ

2 - sβ
2 +

sβ mΦ
2 -s4 β sβ -3 cβ

2 + sβ
2 + 2 cβ c2 β

2 -cβ
2 + sβ

2 LF3,1,-1[μH, MW] +
1
12

MW μH cHqui2i1 cβ gL2
1
mΦ

2
-9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2

LF3,1,0[μH, MW] -
1
24

cHqui2i1 gL4 69 cβ
4 + 16 sβ

2 + 69 sβ
4 + cβ

2 16 - 6 sβ
2 LF3,2,-2[μH, MW] + 1

24
cHqui2i1

gL4 -3 MW2 3 cβ
4 + 38 sβ

2 cβ
2 + 3 sβ

4 - 4 MW sβ μH cβ 8 + 51 cβ
2 + 51 sβ

2 - 72 sβ
2 μH

2 cβ
2

LF3,2,-1[μH, MW] - 3 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, MW] +

3
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

2 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 3 gL2 - 4 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, MW] + 1
4
MW μH cHqui2i1 cβ gL2

1
mΦ

2

9 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -7 gL2 + 9 c2 β

2 gY2 + gL2 LF4,1,-1[μH, MW] +
1
4
cHqui2i1 gL4 7 cβ

4 + 2 sβ
2 cβ

2 + 7 sβ
4 LF4,2,-3[μH, MW] +

1
4
cHqui2i1 gL4 MW2 cβ

4 + 14 sβ
2 cβ

2 + sβ
4 + 32 MW sβ μH cβ cβ

2 + sβ
2 + 16 sβ

2 μH
2 cβ

2

LF4,2,-2[μH, MW] + 4 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, MW] +

1
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, MW] + 1
2
MW μH cHqui2i1 cβ gL2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, MW] +
1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF2,1,1,0mB, mqp, mur -

1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF3,1,1,-1mB, mqp, mur +

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, mup -

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, mup +

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mB, mqr, mui2 +

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mqr, mui2 -

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mB, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqr, μH +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqr, μH +

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, μH -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2mB, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, μH -

1
36

cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqi1, mqr +
1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqi1, mqr +
1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mB, mqi1, mup -

1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mqi1, mup -

1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mB, mqi1, mup +

1
36

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, mui2 +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mqi1, mui2 +

1
48

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, μH -

1
48

cHqui2i1 gY4 cβ
2 + sβ

2 LF2,1,1,-1mB, mqi1, μH -
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF2,1,1,0mB, mqi1, μH +
1
72

cHqui2i1 gY4 cβ
2 + sβ

2 LF3,1,1,-2mB, mqi1, μH +
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF3,1,1,-1mB, mqi1, μH +
1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mup, mqi1 +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0[mB, mup, μH] -

4
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[mB, mup, μH] -

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0[mB, mup, μH] +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[mB, mup, μH] +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1[mB, mup, μH] -

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mui2, mqr +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mui2, mqi1 -

4
9
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mui2, mup +

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mui2, mup -

1
12

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mui2, μH -

1
3
cHqui2i1 gY4 cβ

2 + sβ
2 LF2,1,1,-1mB, mui2, μH -

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF2,1,1,0mB, mui2, μH +

2
9
cHqui2i1 gY4 cβ

2 + sβ
2 LF3,1,1,-2mB, mui2, μH +

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF3,1,1,-1mB, mui2, μH +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + μH cβ) LF2,2,1,-1mB, μH, mqr +

1
288

gY2 -12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 6 c2 β
2 gY2 + gL2 - 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 - 22 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mqi1 + 1
288

gY2 -22 cHqui2i1 gY2 mB2 cβ
2 + sβ

2 -

mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cHqui2i1 cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 6 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -3 c2 β
2 gY2 + gL2 + 4 gY2 6 cβ

2 + 17 sβ
2 - 48 cHqui2i1 gY2 μH2 cβ

2

LF2,2,1,-1mB, μH, mqi1 - 1
6
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mqi1 +
5
8
cHqupr cHqupi1 cHqui2r gY2 LF2,2,1,-2[mB, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (6 mB sβ + μH cβ) LF2,2,1,-1[mB, μH, mup] +

1
72

gY2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 32 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mui2 + 1
72

gY2 12 mB μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 32 gY2 mB2 cβ
2 + sβ

2 + mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -3 c2 β

2 gY2 + gL2 + 8 gY2 3 cβ
2 + 11 sβ

2 + 48 gY2 μH2 cβ
2

LF2,2,1,-1mB, μH, mui2 + 2
3
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mui2 -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mdp, mds, mqr +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mds, mqt -

1
2
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF1,1,1,0[mdp, mds, μH] -

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mdp, mds, μH] -

3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mdp, mqr, mds +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mqr, mqt +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdp, mqr, μH -

1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2
gY2 + gL2

s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mdp, mqr, μH +
3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mdp, mqt, mds -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t - cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mdp, μH, mqr - 3
2
adpr cHqdst cHqdrt cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adps cβ
2 (s2 β + 2 sβ cβ) + μH cHqdsp -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mds, mqp -
3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mdr, mqp, mds -
3
2
adpr cHqdst cHqdsp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adtr cβ
2 (s2 β + 2 sβ cβ) + μH cHqdrt -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mqp, mqt -
1
8
s4 β μH adpr cHqdri1 cHqui2p

1
mΦ

2
1
sβ

2
1
cβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,1,0mdr, mqp, μH +

1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdr, mqp, μH +

1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2
gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ

2 c2 β
2

LF3,1,1,-1mdr, mqp, μH - 1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t - cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mdr, μH, mqp + 1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mds, mdp, μH] +

3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mds, mqp, mdr +
3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mds, mqr, mdp -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mds, mqr, mqt -

3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mds, mqt, mdp -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0[Mep, Mes, mlr] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, Mes, mlt -

1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mep, mlr, Mes] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, mlr, mlt +

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mep, mlt, Mes -

1
2
aepr cHlest cHlert cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aeps cβ
2 (s2 β + 2 sβ cβ) + μH cHlesp -2 cβ

3 + s2 β sβ LF1,1,1,0[Mer, Mes, mlp] -
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mer, mlp, Mes] -
1
2
aepr cHlest cHlesp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aetr cβ
2 (s2 β + 2 sβ cβ) + μH cHlert -2 cβ

3 + s2 β sβ LF1,1,1,0Mer, mlp, mlt +
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mes, mlp, Mer] +
1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mes, mlr, Mep] -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0Mes, mlr, mlt -

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mes, mlt, Mep +

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF2,1,1,0mG, mqp, mur -

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF3,1,1,-1mG, mqp, mur +

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF2,1,1,0mG, mqr, mup -

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF3,1,1,-1mG, mqr, mup +

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mG, mqr, mui2 +

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mqr, mui2 -

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mG, mqr, mui2 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mqi1, mqr +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mqi1, mqr +

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mG, mqi1, mup -

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mqi1, mup -

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mG, mqi1, mup +

1
3
mG s4 β μH cHqui2i1 gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mG, mqi1, mui2 +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mqi1, mui2 +

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mup, mqi1 -

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mui2, mqr +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mui2, mqi1 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mui2, mup +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mui2, mup +

1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,1,1,0[mlp, Mer, Mes] -
1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF3,1,1,-1[mlp, Mer, Mes] +
1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,1,1,0[mlr, Mep, Mes] -

1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF3,1,1,-1[mlr, Mep, Mes] +

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF2,1,1,0mlr, Mes, mlt -

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF3,1,1,-1mlr, Mes, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,1,1,0mlt, Mep, Mes -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mlt, Mep, Mes +

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF2,1,1,0mlt, Mer, mlp -

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF3,1,1,-1mlt, Mer, mlp +

3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,1,1,0mqp, mdr, mds -
3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF3,1,1,-1mqp, mdr, mds +
1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqp, mdr, μH + 1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqp, mdr, μH -
3
2
adpr cHqust cHqusp cHqui2i1 adtr cβ

2 + sβ μH cHqdrt LF2,2,1,-1mqp, mqt, mdr +
3
2
aupr cHqust cHqusp cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

autr sβ
2 + μH cHqurt cβ LF1,1,1,0mqp, mqt, mur -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqp, mqt, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqp, mqt, mur +
3
4
aupr cHqdst cHqdsp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,2,1,-1mqp, mur, mqt +
3
2
aupr cHqust cHqurt cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

aups sβ
2 + μH cHqusp cβ LF1,1,1,0mqp, mur, mus -

1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t + cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mqp, μH, mdr - 1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqr, mB, mqi1 +
3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,1,1,0mqr, mdp, mds -

3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF3,1,1,-1mqr, mdp, mds +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqr, mdp, μH - 1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqr, mdp, μH +

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF2,1,1,0mqr, mds, mqt -

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF3,1,1,-1mqr, mds, mqt -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqr, mG, mqi1 -

3
2
sβ μH cHqdpr cHqust cHqusr cHqui2i1

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,2,1,-1mqr, mqt, mdp +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqr, mqt, mup +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mqr, mqt, mup -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mqr, mqt, mup +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mqt, mus -

3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - cHqupr cHqupt

aurs sβ
2 + μH cHqusr cβ LF2,1,1,0mqr, mqt, mus + 3

2
μH cHqust cHqui2i1 cβ

1
sβ

2

cHqdpr cHqdpt - cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ LF3,1,1,-1mqr, mqt, mus -

1
2
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t LF1,1,1,0mqr, mqt, μH +

1
4
cHqust

1
sβ

2
cHqusi1 cHqui2r cHqdpr cHqdpt + cHqupr cHqupt - cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1mqr, mqt, μH -
1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqr, mqi1, MW +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mup, mus +

3
4
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - 2 cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ

LF2,2,1,-1mqr, mus, mqt + 3
2
cHqupr cHqupi1 cHqui2r gL2 LF1,1,1,0mqr, MW, μH -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t + cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mqr, μH, mdp + 3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2

μH
2 1

cβ
2 LF2,1,1,0mqt, mdp, mds -

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mqt, mdp, mds +

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,0mqt, mdr, mqp -

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF3,1,1,-1mqt, mdr, mqp -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqt, mqp, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqt, mqp, mur -
3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 -aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ

LF2,1,1,0mqt, mqr, mus + 3
2
μH cHqust cHqui2i1 cβ

1
sβ

2

-aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ LF3,1,1,-1mqt, mqr, mus -
1
4
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1mqt, mqr, μH +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqt, mup, mus +

3
4
aupr cHqui2i1 cHqdst cHqdsp - 2 cHqust cHqusp

autr sβ
2 + μH cHqurt cβ LF2,2,1,-1mqt, mur, mqp +

3
4
μH cHqdpr cHqdpt cHqust cHqui2i1 cβ

1
sβ

2 aurs sβ
2 + μH cHqusr cβ LF2,2,1,-1mqt, mus, mqr +

1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqi1, mB, mqr +
1

216
mB gY2

1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mB, mui2 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mqi1, mB, mui2 + 1
72

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,1,-1mqi1, mB, μH +
1
72

mB μH c2 β cHqui2i1 cβ
1
sβ

gY4 - 3 gY2 gL2 LF2,1,1,0mqi1, mB, μH +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqi1, mG, mqr +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mG, mui2 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF3,1,1,-1mqi1, mG, mui2 -

1
4
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,0mqi1, mqr, MW +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqi1, mqr, MW -

3
16

MW s4 β μH cHqui2i1 gL2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mqi1, MW, μH -

1
8
c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,1,-1mqi1, MW, μH -

1
8
MW μH c2 β cHqui2i1 cβ gL2

1
sβ

gY2 + gL2 LF2,1,1,0mqi1, MW, μH -

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mup, mB, mui2 -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mup, mG, mui2 +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mup, mqr, mqt -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mup, mqr, mqt +

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mup, mqr, mus -

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mup, mqr, mus -
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,2,1,-1mup, mus, mqr -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,2,1,-1mup, mus, mqt -

1
2
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF1,1,1,0[mup, mus, μH] -

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mup, mus, μH] +

3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,1,1,0mur, mqp, mqt -
3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mur, mqp, mqt +

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF2,1,1,0mur, mqp, mus -

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF3,1,1,-1mur, mqp, mus -

3
2
aupr cHqust cHqurt cHqui2i1 aups sβ

2 + μH cHqusp cβ LF2,2,1,-1mur, mus, mqp +
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mus, mqr, mqt -

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mus, mqr, mqt +

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF2,1,1,0mus, mqt, mup -

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mus, mqt, mup +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mus, mup, μH] +

1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mB, mqi1 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mB, mqi1 + 2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mui2, mB, mup +

2
9
c2 β cHqui2i1 gY4 LF2,1,1,-1mui2, mB, μH +

2
9
mB μH c2 β cHqui2i1 cβ gY4

1
sβ

LF2,1,1,0mui2, mB, μH +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mG, mqi1 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mG, mqi1 + 2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mui2, mG, mup -

3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1MW, mqr, μH -
3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0MW, mqr, μH +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2MW, mqr, μH +

3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1MW, mqr, μH +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1MW, mqi1, mqr -

3
16

cHqui2i1 gL4 cβ
2 + 5 sβ

2 LF2,1,1,-1MW, mqi1, μH -
1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF2,1,1,0MW, mqi1, μH +

1
8
cHqui2i1 gL4 cβ

2 + 5 sβ
2 LF3,1,1,-2MW, mqi1, μH +

1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF3,1,1,-1MW, mqi1, μH -

2 cHqui2i1 gY2 gL2 LF2,2,1,-2[MW, μH, mB] cβ
2 + sβ

22 +
1
2
cHqui2i1 gY2 gL2 -3 mB MW cβ

2 + sβ
22 - 2 sβ μH cβ (7 mB + 5 MW) cβ

2 + sβ
2 - 12 sβ

2 μH
2 cβ

2

LF2,2,1,-1[MW, μH, mB] - 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF2,2,1,0[MW, μH, mB] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[MW, μH, mB] cβ
2 + sβ

22 + cHqui2i1 gY2 gL2

mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2 LF3,2,1,-2[MW, μH, mB] +

4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[MW, μH, mB] +

1
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mdp] +

1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,2,1,-1[MW, μH, mdp] +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2MW, μH, mqr +

3
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (5 MW sβ + μH cβ) LF2,2,1,-1MW, μH, mqr +

1
32

gL2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 10 gL2 cβ
2 + 5 sβ

2

LF2,2,1,-2MW, μH, mqi1 + 1
32

gL2 12 MW μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 10 gL2 MW2 5 cβ
2 + sβ

2 + 3 MW μH cβ
1
mΦ

2
1
sβ

2
s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -c2 β

2 gY2 + gL2 + 4 gL2 2 cβ
2 + 7 sβ

2 + 48 gL2 μH2 cβ
2

LF2,2,1,-1MW, μH, mqi1 + 3
2
cHqui2i1 gL4 MW2 μH2 cβ

2 LF2,2,1,0MW, μH, mqi1 +
1
8
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,2,1,-1[MW, μH, mup] -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqr -

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF2,1,1,0μH, mB, mqr +

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqr +

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF3,1,1,-1μH, mB, mqr +

1
8
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqi1 +

1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF2,1,1,0μH, mB, mqi1 -

1
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqi1 -
1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF3,1,1,-1μH, mB, mqi1 -

29
24

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[μH, mB, mup] -
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF2,1,1,0[μH, mB, mup] +

7
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[μH, mB, mup] +
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF3,1,1,-1[μH, mB, mup] -

1
2
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mui2 -

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0μH, mB, mui2 +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mui2 +

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1μH, mB, mui2 + 1
4
cHqui2i1 gY2 gL2

1
mΦ

2
1
sβ

sβ mΦ
2 3 cβ

4 + 8 sβ
2 cβ

2 + 3 sβ
4 - 4 μH cβ (mB + MW) cβ

4 - sβ
4 + 8 sβ μH

2 cβ
2 -cβ

2 + sβ
2

LF2,1,1,-1[μH, mB, MW] + mB cHqui2i1 cβ gY2 gL2
1
mΦ

2

MW cβ mΦ
2 sβ

2 + 2 sβ μH mΦ
2 cβ

2 + sβ
2 + 2 MW cβ μH

2 -cβ
2 + sβ

2 LF2,1,1,0[μH, mB, MW] -
1
4
cHqui2i1 gY2 gL2 7 cβ

4 + 10 sβ
2 cβ

2 + 7 sβ
4 LF3,1,1,-2[μH, mB, MW] + 1

4
cHqui2i1 gY2 gL2

-mB MW 3 cβ
2 + sβ

2 cβ
2 + 3 sβ

2 - 4 sβ μH cβ (5 mB + 3 MW) cβ
2 + sβ

2 - 16 sβ
2 μH

2 cβ
2

LF3,1,1,-1[μH, mB, MW] - 2 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,1,1,0[μH, mB, MW] +

cHqui2i1 gY2 gL2 cβ
4 + sβ

2 cβ
2 + sβ

4 LF4,1,1,-3[μH, mB, MW] +
1
2
cHqui2i1 gY2 gL2 mB MW cβ

4 + 4 sβ
2 cβ

2 + sβ
4 + 6 sβ μH cβ (mB + MW) cβ

2 + sβ
2 + 6 sβ

2 μH
2 cβ

2

LF4,1,1,-2[μH, mB, MW] + 3 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF4,1,1,-1[μH, mB, MW] +

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[μH, mdp, mds] -

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF2,1,1,0μH, mdp, mqr +

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF3,1,1,-1μH, mdp, mqr -

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,0μH, mdp, mqt +

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF3,1,1,-1μH, mdp, mqt -

3
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,1,1,-1[μH, mdp, MW] -

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,1,1,0[μH, mdp, MW] +

1
2
cHqdpr cHqdpi1 cHqui2r gL2 LF3,1,1,-2[μH, mdp, MW] +

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF3,1,1,-1[μH, mdp, MW] -

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF2,1,1,0μH, mdr, mqp +

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF3,1,1,-1μH, mdr, mqp +

1
4
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1μH, mqr, mqt - 3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqr, MW -
3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF2,1,1,0μH, mqr, MW +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqr, MW +

3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF3,1,1,-1μH, mqr, MW -

9
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqi1, MW -

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0μH, mqi1, MW +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqi1, MW +

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1μH, mqi1, MW +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[μH, mup, mus] -

3
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1[μH, mup, MW] -

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,1,1,0[μH, mup, MW] +

1
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2[μH, mup, MW] +

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF3,1,1,-1[μH, mup, MW] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[μH, MW, mB] cβ
2 + sβ

22 +

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2

LF3,2,1,-2[μH, MW, mB] + 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[μH, MW, mB] -

1
8
aupr cHquri1 cHqui2p gY2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqp, mur, μH +

3
16

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqp, mur, μH -
4
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mB, mqp, mui2, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mB, mqp, mui2, mur -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqr, mup, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqr, mup, μH -

4
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqr, mui2, mup +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, mup -

1
6
cHqupr cHqupi1 gY2

1
sβ

2 (3 mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,0mB, mqr, mui2, μH + 1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, μH -

1
36

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,0mB, mqi1, mqp, mur +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mB, mqi1, mqp, mur -

1
36

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mqr, mup +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mqr, mup -

2
9
mB cHqupr cHqupi1 gY2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqi1, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mqi1, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mqi1, mqr, μH +

1
24

cHqupr cHqui2r gY2
1
sβ

2 (3 mB sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mB, mqi1, mup, μH - 1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mup, μH -

2
9
mB cHqupr cHqui2r gY2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mui2, mup -

2
9
gY4

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ mB cβ

2 + sβ
2 + sβ μH cβ LF2,1,1,1,-1mB, mqi1, mui2, μH -

2
9
μH cβ gY4 mB2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF2,1,1,1,0mB, mqi1, mui2, μH +
1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF1,1,1,1,-1mB, mqi1, MW, μH +

1
12

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF1,1,1,1,0mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1mB, mqi1, MW, μH +
2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mui2, mup, μH +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mui2, mup, μH +

3 sβ cHqdpr cHqdst cHqui2i1
1
mΦ

2 μH
2 1

cβ
2

sβ cHqdpt cHqdsr μH
2 + adrs -sβ adtp cβ

2 + μH cHqdpt cβ
2 - sβ

2

LF1,1,1,1,0mdp, mds, mqr, mqt - 1
2
μH cHqdpr cHqdst

1
cβ

4

sβ adtp cHqdsi1 cHqui2r cβ
2 + μH -2 cHqdpi1 cHqdsr cHqui2t cβ

2 + cHqdpt cHqdsi1 cHqui2r sβ
2

LF1,1,1,1,0mdp, mds, mqt, μH -
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mdp, mds, mqt, μH -

3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4 cHqdpt cHqdsr sβ

2 μH
2 + adrs adtp cβ

4 + sβ μH cHqdpt cβ
2

LF2,2,1,1,-1mdp, mqr, mds, mqt - 1
2
μH cHqdpr

1
sβ

1
cβ

2

-2 sβ μH cHqdst cHqdpi1 cHqdsr cHqui2t + cHqust cHqusi1 cHqui2r adtp cβ
2 + sβ μH cHqdpt

LF1,1,1,1,0mdp, mqr, mqt, μH -
1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdp, mqr, MW, μH +

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mdp, mqr, MW, μH +

3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mdp, mqt, mds, mqr -

1
2
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,0mdp, mqi1, mqr, MW -

1
4
cHqdpr cHqui2r gL2

1
cβ

2 (3 MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1

LF1,1,1,1,0mdp, mqi1, MW, μH - 1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mdp, mqi1, MW, μH + 3 μH adpr cHqdst cHqui2i1

1
mΦ

2

μH cHqdsp adtr cβ
2 - sβ

2 + 2 sβ μH cHqdrt + adps -2 sβ adtr cβ
2 + μH cHqdrt cβ

2 - sβ
2

LF1,1,1,1,0mdr, mds, mqp, mqt - 1
2
adpr cHqdst

1
sβ

1
cβ

2

sβ adps cHqdri1 cHqui2t cβ
2 + μH -2 cHqdrt cHqdsi1 cHqui2p cβ

2 + cHqdri1 cHqdsp cHqui2t sβ
2

LF1,1,1,1,0mdr, mds, mqp, μH +
1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mdr, mds, mqp, μH +

3 adpr adst cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHqdrs cHqdtp μH

2 + adpt -sβ adsr cβ
2 + μH cHqdrs cβ

2 - sβ
2

LF1,1,1,1,0mdr, mdt, mqp, mqs - 3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqp, mds, mqt - 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdr, mqp, mdt, mqs -
1
2
adpr

1
sβ

2
-2 sβ μH cHqdst cHqdri1 cHqdsp cHqui2t + cHqust cHqusi1 cHqui2p adtr cβ

2 + sβ μH cHqdrt

LF1,1,1,1,0mdr, mqp, mqt, μH -
1
4
adpr cHqdri1 cHqui2p gL2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdr, mqp, MW, μH +

1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mdr, mqp, MW, μH +

3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdr, mqs, mdt, mqp +
3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqt, mds, mqp -

1
2
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF1,1,1,1,0mdr, mqi1, mqp, MW +
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mds, mdp, mqt, μH -

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mds, mdr, mqp, μH +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,2,1,1,-1mds, mqp, mdr, mqt + 3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,2,1,1,-1mds, mqr, mdp, mqt -
3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mds, mqt, mdp, mqr -

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mds, mqt, mdr, mqp + 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdt, mqp, mdr, mqs -
3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdt, mqs, mdr, mqp + sβ cHlepr

cHlest cHqui2i1
1
mΦ

2 μH
2 1

cβ
2
sβ cHlept cHlesr μH

2 + aers -sβ aetp cβ
2 + μH cHlept cβ

2 - sβ
2

LF1,1,1,1,0Mep, Mes, mlr, mlt - 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mep, mlr, Mes, mlt +
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mep, mlt, Mes, mlr +

μH aepr cHlest cHqui2i1
1
mΦ

2
μH cHlesp aetr cβ

2 - sβ
2 + 2 sβ μH cHlert +

aeps -2 sβ aetr cβ
2 + μH cHlert cβ

2 - sβ
2 LF1,1,1,1,0Mer, Mes, mlp, mlt +

aepr aest cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHlers cHletp μH

2 + aept -sβ aesr cβ
2 + μH cHlers cβ

2 - sβ
2

LF1,1,1,1,0Mer, Met, mlp, mls - 1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlp, Mes, mlt - 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Mer, mlp, Met, mls +
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Mer, mls, Met, mlp +
1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlt, Mes, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,2,1,1,-1Mes, mlp, Mer, mlt + 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mes, mlr, Mep, mlt -
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mes, mlt, Mep, mlr -

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mes, mlt, Mer, mlp + 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Met, mlp, Mer, mls -
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Met, mls, Mer, mlp -
4
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mG, mqp, mui2, mur +
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mG, mqp, mui2, mur -

4
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqr, mui2, mup +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mG, mqr, mui2, mup -

4
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mG, mqi1, mqp, mur +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mG, mqi1, mqp, mur -

4
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mqr, mup +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mG, mqi1, mqr, mup -

8
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqi1, mqr, mui2 -

8
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mui2, mup +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlp, Mer, Mes, mlt - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlp, Mer, Mes, mlt +
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,1,1,1,0mlp, Mer, Met, mls -
1
2
aepr aest cHqui2i1 cHlers cHletp sβ

2 μH
2 + aept aesr cβ

4 + sβ μH cHlers cβ
2

LF3,1,1,1,-1mlp, Mer, Met, mls +
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mlr, Mep, Mes, mlt -

1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4
cHlept cHlesr sβ

2 μH
2 + aers aetp cβ

4 + sβ μH cHlept cβ
2

LF3,1,1,1,-1mlr, Mep, Mes, mlt + 1
2
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,1,1,1,0mls, Mer, Met, mlp -
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF3,1,1,1,-1mls, Mer, Met, mlp +
1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,1,1,1,0mlt, Mep, Mes, mlr -
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mlt, Mep, Mes, mlr +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlt, Mer, Mes, mlp - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlt, Mer, Mes, mlp -
1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mB, mqi1, mur +

5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mqp, mB, mur, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqp, mdr, mds, mqt - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqp, mdr, mds, mqt +
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,1,1,1,0mqp, mdr, mdt, mqs -
3
2
adpr adst cHqui2i1 cHqdrs cHqdtp sβ

2 μH
2 + adpt adsr cβ

4 + sβ μH cHqdrs cβ
2

LF3,1,1,1,-1mqp, mdr, mdt, mqs +
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqp, mdr, mqt, μH -

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqp, mdr, mqi1, MW -
1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mqp, mdr, MW, μH -

2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mG, mqi1, mur -
3
2
adpr aust cHqui2i1 aupt sβ

2 + μH cHqutp cβ adsr cβ
2 + sβ μH cHqdrs

LF2,2,1,1,-1mqp, mqs, mdr, mut + 3 aupr aust cHqui2i1
1
mΦ

2
1
sβ

2 cβ
2

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF1,1,1,1,0mqp, mqs, mur, mut +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mqp, mqs, mur, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mqp, mqs, mur, mut -
3
2
μH adpr cHqust cHqui2i1 cβ

1
sβ

2 aups sβ
2 + μH cHqusp cβ adtr cβ

2 + sβ μH cHqdrt

LF2,2,1,1,-1mqp, mqt, mdr, mus - 3
2
sβ μH aupr cHqdst cHqui2i1

1
cβ

2

autr sβ
2 + μH cHqurt cβ adps cβ

2 + sβ μH cHqdsp LF2,2,1,1,-1mqp, mqt, mds, mur +

3 μH aupr cHqust cHqui2i1 cβ
1
mΦ

2
1
sβ

4 cβ
2 - sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mqt, mur, mus +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqp, mqt, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqp, mqt, mur, mus -
1
2
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF1,1,1,1,0mqp, mqt, mur, μH +

1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqp, mqt, mur, μH -

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mqi1, mur, MW -

1
2
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mur, mus, μH -

1
8
aupr cHquri1 cHqui2p gL2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqp, mur, MW, μH -

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mqp, mur, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqp, mus, mqt, mur - 3

2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF2,2,1,1,-1mqp, mut, mqs, mur -
1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mB, mqi1, mup +

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mqr, mB, mup, μH -

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mqr, mB, mui2, μH +

3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mqr, mdp, mds, mqt -

3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF3,1,1,1,-1mqr, mdp, mds, mqt +
1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqr, mdp, mqt, μH -

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqr, mdp, mqi1, MW -

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mqr, mdp, MW, μH -

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mG, mqi1, mup -

3
2
cHqdpr cHqust cHqui2i1

1
sβ

μH
2 1

cβ
aurs sβ

2 + μH cHqusr cβ

adtp cβ
2 + sβ μH cHqdpt LF2,2,1,1,-1mqr, mqt, mdp, mus -

3 cHqupr cHqust cHqui2i1
1
mΦ

2
1
sβ

4 cHqupt cHqusr μH
4 cβ

4 + aurs sβ
2 μH

2 cβ
2 autp sβ

2 + 2 μH cHqupt cβ

LF1,1,1,1,0mqr, mqt, mup, mus + 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF2,1,1,1,0mqr, mqt, mup, mus -
3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF3,1,1,1,-1mqr, mqt, mup, mus +
1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

4 μH
2 cβ

2 LF2,1,1,1,-1mqr, mqt, mup, μH -

1
2
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF1,1,1,1,0mqr, mqt, mus, μH -

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1mqr, mqt, mus, μH -

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mqi1, mup, MW -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqr, mup, MW, μH -

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mqr, mup, MW, μH -

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,2,1,1,-1mqr, mus, mqt, mup + 3
2
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,1,1,1,0mqs, mdr, mdt, mqp -
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF3,1,1,1,-1mqs, mdr, mdt, mqp +
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,2,1,1,-1mqs, mur, mqp, mut +
3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,1,1,1,0mqt, mdp, mds, mqr -
3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mqt, mdp, mds, mqr -

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqt, mdp, mqr, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqt, mdr, mds, mqp - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqt, mdr, mds, mqp -
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqt, mdr, mqp, μH +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqt, mqp, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqt, mqp, mur, mus -
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqt, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mqt, mqr, mup, mus -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mqt, mqr, mup, mus +

1
4
μH aurs cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

2 LF2,1,1,1,-1mqt, mqr, mus, μH -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,2,1,1,-1mqt, mup, mqr, mus -

1
2
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF1,1,1,1,0mqt, mup, mus, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqt, mur, mqp, mus +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mB, mqp, mur +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mqr, mup -

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mup, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, mqr, MW +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, MW, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqi1, mdr, mqp, MW +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mG, mqp, mur +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mG, mqr, mup -

1
4
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mqi1, mqp, mur, MW +
1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mqp, mur, MW -

1
4
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mqi1, mqr, mup, MW +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mqr, mup, MW +

1
2
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,-1mqi1, mqr, MW, μH +

1
2
MW μH cHqui2r cβ gL2

1
sβ

2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,0mqi1, mqr, MW, μH -

1
8
cHqupr cHqui2r gL2

1
sβ

2 (3 MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mqi1, mup, MW, μH + 1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mup, MW, μH -

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mB, mqr, mui2 -

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mup, mB, mqr, μH +

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mup, mB, mqi1, μH -

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mG, mqr, mui2 +

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,1,1,1,0mup, mqr, mqt, mus - 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF3,1,1,1,-1mup, mqr, mqt, mus +
1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mup, mqr, MW, μH -

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mup, mqt, mus, μH -

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF2,1,1,1,-1mup, mqi1, MW, μH - 3
4
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + 2 μH cHqupt cβ sβ

2 LF2,2,1,1,-1mup, mus, mqr, mqt -
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mB, mqp, mui2 -
5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mur, mB, mqp, μH -
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mG, mqp, mui2 +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mur, mqp, mqs, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mur, mqp, mqs, mut +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mur, mqp, mqt, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mur, mqp, mqt, mus +
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mur, mqp, mus, μH +

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mur, mqp, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mur, mus, mqp, mqt - 3

4
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF2,2,1,1,-1mur, mut, mqp, mqs +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mus, mqp, mqt, mur - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mus, mqp, mqt, mur -
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mus, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mus, mqr, mqt, mup -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mus, mqr, mqt, mup +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mus, mqt, mup, μH +

3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mut, mqp, mqs, mur -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mut, mqp, mqs, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mB, mqp, mur +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, mup +

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, μH +

2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mG, mqp, mur +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mG, mqr, mup -

1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2MW, mB, mqi1, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1MW, mB, mqi1, μH +
3
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdp, mqr, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, mqr +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, μH +

3
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdr, mqp, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1MW, mdr, mqi1, mqp +
3
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqp, mur, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqr, mup, μH +

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1MW, mqi1, mqp, mur +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mqr, mup +

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mup, μH +

1
16

aupr cHquri1 cHqui2p gY2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqp, mur +

1
2
mB aupr cHquri1 cHqui2p gY2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mB, mqp, mur +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqr, mup +

1
2
mB cHqupr cHqupi1 cHqui2r gY2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mB, mqr, mup +

1
4
cHqupr cHqupi1 gY2

1
sβ

2 (mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF2,1,1,1,-1μH, mB, mqr, mui2 - 1
16

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mB, mqi1, mup +

1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mqi1, MW +

1
24

cHqui2i1 gY2 gL2
1
sβ

3 mB MW sβ cβ
2 + sβ

2 + 2 μH cβ (mB + MW) 2 cβ
2 + 5 sβ

2 + 8 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mqi1, MW + 1
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mqi1, MW +
1
3
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mui2, MW +

1
3
cHqui2i1 gY2 gL2

1
sβ

mB MW sβ cβ
2 + sβ

2 + μH cβ (mB + MW) cβ
2 + 3 sβ

2 + 2 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mui2, MW + 2
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mui2, MW +

1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mds, mqt +

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mqr, mqt +

1
8
μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2
9 MW sβ cβ + μH 8 cβ

2 + 9 sβ
2 LF2,1,1,1,-1μH, mdp, mqr, MW +

MW sβ cHqdpr cHqdpi1 cHqui2r gL2 μH3
1
cβ

LF2,1,1,1,0μH, mdp, mqr, MW + 3
8
cHqdpr cHqui2r

gL2
1
cβ

2 (MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1μH, mdp, mqi1, MW +

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1μH, mdr, mds, mqp +

1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1μH, mdr, mqp, mqt +

1
8
adpr cHqdri1 cHqui2p gL2

1
sβ

9 MW sβ cβ + μH 8 cβ
2 + 9 sβ

2 LF2,1,1,1,-1μH, mdr, mqp, MW +

MW adpr cHqdri1 cHqui2p cβ gL2 μH2 LF2,1,1,1,0μH, mdr, mqp, MW +
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1μH, mqp, mqt, mur +

1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1μH, mqp, mur, mus +

1
16

aupr cHquri1 cHqui2p gL2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqp, mur, MW +

1
2
MW aupr cHquri1 cHqui2p gL2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mqp, mur, MW +

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1μH, mqr, mqt, mus +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqr, mup, MW +

1
2
MW cHqupr cHqupi1 cHqui2r gL2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mqr, mup, MW +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1μH, mqt, mup, mus +

3
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mqi1, mup, MW +

2
3
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,1,-1mB, mqp, mui2, mur, μH +

2
3
mB μH aupr cHquri1 cβ gY2

1
sβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqp, mui2, mur, μH +

2
3
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,1,-1mB, mqr, mui2, mup, μH +

2
3
mB cHqupr cHqupi1 gY2

1
sβ

3 μH
2 cβ

2 auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqr, mui2, mup, μH -
1
6
aupr cHqui2p gY2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mB, mqi1, mqp, mur, μH -

1
6
mB μH aupr cHqui2p cβ gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mB, mqi1, mqp, mur, μH -

2
9
mB aupr gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqi1, mqp, mui2, mur -

1
6
μH cHqupr cHqui2r cβ gY2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mB, mqi1, mqr, mup, μH -

1
6
mB cHqupr cHqui2r gY2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mup, μH -
2
9
mB μH cHqupr cβ gY2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mui2, mup + 1
3
gY2 gL2

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ

 (mB + MW) cβ
2 + sβ

2 + 2 sβ μH cβ LF1,1,1,1,1,-1mB, mqi1, mui2, MW, μH +
2
3
mB MW μH cβ gY2 gL2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF1,1,1,1,1,0mB, mqi1, mui2, MW, μH +

sβ cHqdpr cHqdst cHqdpi1 cHqui2t μH
3 1

cβ
4

adrs cβ
2 + sβ μH cHqdsr LF1,1,1,1,1,0mdp, mds, mqr, mqt, μH +

sβ μH cHqdpr cHqui2r gL2
1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,1,-1mdp, mqi1, mqr, MW, μH +

MW cHqdpr cHqui2r gL2 μH2
1
cβ

adi1p cβ
2 + sβ μH cHqdpi1 LF1,1,1,1,1,0mdp, mqi1, mqr, MW, μH +

adpr cHqdst μH
2 1

cβ
2
adtr cHqdsi1 cHqui2p cβ

2 + sβ μH cHqdrt cHqdsi1 cHqui2p +

cHqdri1 cHqui2t adps cβ
2 + sβ μH cHqdsp LF1,1,1,1,1,0mdr, mds, mqp, mqt, μH +

μH adpr adst cHqdri1 cHqui2s
1
sβ

adpt cβ
2 + sβ μH cHqdtp LF1,1,1,1,1,0mdr, mdt, mqp, mqs, μH +

adpr cHqui2p gL2 adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,-1mdr, mqi1, mqp, MW, μH +

MW μH adpr cHqui2p cβ gL2
1
sβ

adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,0mdr, mqi1, mqp, MW, μH -

8
3
mG aupr gs2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ aupi2 sβ

2 + μH cHqui2p cβ

LF1,1,1,1,1,0mG, mqi1, mqp, mui2, mur - 8
3
mG μH cHqupr cβ gs2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,1,0mG, mqi1, mqr, mui2, mup +

1
2
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mqi1, mqp, mur, MW, μH +
1
2
MW μH aupr cHqui2p cβ gL2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mqi1, mqp, mur, MW, μH +

1
2
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mqi1, mqr, mup, MW, μH +

1
2
MW cHqupr cHqui2r gL2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mqi1, mqr, mup, MW, μH

uH
i1_i2_  1

8
s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY2 + gL2 +

ℏ 
1

192
1
mΦ

4
1
sβ

3
1
cβ

2
-6 cHqupr 6 s4 β cHqupr cHqui2i1 cH2 cβ

5 gY2 + gL2 +

sβ mΦ
2 cβ

3 -8 cHqust cHqupt cβ cHqusi1 cHqui2r - 12 cHqusr cHqui2i1 -

gY2 + gL2 12 cHqupr cHqui2i1 cβ c2 β
2 - 5 s4 β sβ cHqupi1 cHqui2r +

sβ s4 β sβ cHqui2i1 mΦ
2 cβ

2 6 cβ
3 gY2 + gL2 gY2 + 3 gL2 - 3 s4 β sβ gY2 + gL2

2
+

2 cβ -38 gY4 - 14 gL4 + 3 sβ
2 gY2 + gL2 gY2 + 3 gL2 +

2 cHqdpr 3 sβ cHqdpi1 -s4 β cHqui2r cH2 cβ
3 gY2 + gL2 + sβ mΦ

2 2 cHqui2r c2 β
2 cβ

2

gY2 + gL2 + s4 β sβ cHqui2r cβ gY2 + gL2 + 8 cHqdst cHqdsr cHqui2t sβ
2 +

8 cHqust mΦ
2 -3 cHqdpi1 cHqusr cHqui2t sβ

2 cβ
2 + cHqdpt cHqusi1 cHqui2r

3 cβ
4 - 3 sβ

2 cβ
2 - sβ

4 +
1
16

cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2 3 cHqdpr cHqdpr s2 β s4 β cH2 cβ

2 + mΦ
2

s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2 -∑p gY

2 cβ
2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mdp] + 1
24

cHqui2i1
1
mΦ

2
1
sβ

1
cβ

6 s2 β cHqdpr cHqdpr gY2 c2 β + 2 cβ
2 +

∑p gY
4 cβ

2 (-2 s2 β c2 β + s4 β)

LF2,0[mdp] - 1
36
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2

1
sβ

LF3,-1[mdp] + 1
16

cHqui2i1
1
mΦ

6

1
sβ

2

1
cβ

2

gY2 + gL2

cHlepr cHlepr s2 β s4 β cH2 cβ
2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2 -

∑p gY
2 cβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β +

s2 β s4 β mΦ
2 sβ

2 LF1,0[Mep] +
1
8
cHqui2i1

1
mΦ

2
1
sβ

1
cβ

2 s2 β cHlepr cHlepr gY2 c2 β + 2 cβ
2 +∑p gY

4 cβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[Mep] -
1
12
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[Mep] +

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2
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8
μH cHlepr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

gY2 + gL2

sβ aerp cβ s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 -

μH cHlepr s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ LF3,1,-1[mlr, Mep] +

1
8
μH cHlepr cHqui2i1

1
mΦ

2
1
cβ

2
s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ

2 gY2 (-1 + c2 β) + gL2 (1 + c2 β)

aerp cβ
2 + sβ μH cHlepr LF3,1,0[mlr, Mep] +

1
4
sβ μH c2 β cHlepr cHqui2i1 gY2

1
cβ

2
aerp cβ

2 + sβ μH cHlepr LF3,2,-1[mlr, Mep] -

1
8
μH cHlepr cHqui2i1

1
mΦ

2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 (-1 + 2 c2 β) 2 gL2 + 3 c2 β gY2 + gL2

aerp cβ
2 + sβ μH cHlepr LF4,1,-1[mlr, Mep] +

1
12

μH cHlepr cHqui2i1
1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aerp cβ
2 + sβ μH cHlepr LF5,1,-2[mlr, Mep] -

1
2
s2 β cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

LF1,1,0mlr, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 LF2,1,0mlr, mlt -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 LF3,1,-1mlr, mlt +

1
8
adpr cHqui2i1

1
mΦ

4
1
sβ

2
1
cβ

sβ adpr cβ
2 cβ

2 2 s2 β mΦ
2 gY2 + 3 gL2 + 3 s4 β gY2 + gL2 -cH2 + mΦ

2 +

2 sβ c2 β cβ mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) - 3 s4 β mΦ

2 sβ
2 gY2 + gL2 +

μH cHqdrp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) +

sβ cβ
2 3 gL2 (2 s2 β + s4 β) + gY2 (2 s2 β + 3 s4 β) - 3 s4 β sβ

3 gY2 + gL2

LF2,1,0mqp, mdr + 3
8
adpr cHqui2i1

1
mΦ

4
1
sβ

2
1
cβ

gY2 + gL2

sβ adpr cβ
2 s4 β cH2 cβ

2 + mΦ
2 -s4 β cβ

2 - 2 sβ cβ c2 β
2 + s4 β sβ

2 +

μH cHqdrp -s4 β cH2 cβ
4 + sβ mΦ

2 2 c2 β
2 cβ

3 + s4 β sβ -cβ
2 + sβ

2 LF3,1,-1mqp, mdr +
1
8
adpr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adpr cβ
2 + sβ μH cHqdrp LF3,1,0mqp, mdr +

1
4
adpr c2 β cHqui2i1 gY2 adpr cβ

2 + sβ μH cHqdrp LF3,2,-1mqp, mdr +
3
8
adpr cHqui2i1

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adpr cβ
2 + sβ μH cHqdrp LF4,1,-1mqp, mdr +

1
4
adpr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

adpr cβ
2 + sβ μH cHqdrp LF5,1,-2mqp, mdr + 3

8
aupr cHqui2i1

1
mΦ

6
1
sβ

3
gY2 + gL2

aupr cβ sβ
2 -s4 β cH2 cβ

2 + sβ mΦ
2 2 cβ c2 β

2 + c4 β - s2 β
2 - s4 β sβ + μH cHqurp -s4 β cH2 cβ

4 +

mΦ
2 -s4 β cβ

4 + 2 sβ cβ
3 c2 β

2 + c4 β - s4 β sβ
2 cβ

2 + 2 cβ s2 β
2 sβ

3 + s4 β sβ
4

LF1,1,0mqp, mur - 1
4
aupr cHqui2i1 cβ

1
mΦ

2
1
sβ

2
gY2 - 3 gL2 (c2 β cβ - s2 β sβ)

aupr sβ
2 + μH cHqurp cβ LF2,1,0mqp, mur -

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF2,2,0mqp, mur +
3
2
aupr c2 β cHqui2i1 gL2 aupr sβ

2 + μH cHqurp cβ LF3,1,0mqp, mur -
1
4
aupr cHqui2i1 gL2 (-1 + 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mqp, mur -
3
2
aupr c2 β cHqui2i1 gL2 aupr sβ

2 + μH cHqurp cβ LF4,1,-1mqp, mur +
1
8
μH cHqdpr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

sβ adrp cβ cβ 2 s2 β mΦ
2 gY2 + 3 gL2 - 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 +

2 sβ c2 β mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) +

μH cHqdpr 3 s4 β cH2 cβ
2 gY2 + gL2 + 2 sβ mΦ

2 c2 β cβ -gY2 (1 + 3 c2 β) - 3 gL2 (1 + c2 β) +

sβ 3 gL2 (s2 β + s4 β) + gY2 (s2 β + 3 s4 β) LF2,1,0mqr, mdp +
3
8
μH cHqdpr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

gY2 + gL2 sβ adrp cβ s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 -

μH cHqdpr s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ LF3,1,-1mqr, mdp + 1

8
μH cHqdpr

cHqui2i1
1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ

2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adrp cβ
2 + sβ μH cHqdpr LF3,1,0mqr, mdp +

1
4
sβ μH c2 β cHqdpr cHqui2i1 gY2

1
cβ

2 adrp cβ
2 + sβ μH cHqdpr LF3,2,-1mqr, mdp -

3
8
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF4,1,-1mqr, mdp +

1
4
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF5,1,-2mqr, mdp + 3

2
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqupr cHqust cHqupt cHqusr cβ
2 - cHqdpr cHqdst cHqdpt cHqdsr sβ

2 LF1,1,0mqr, mqt +
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF2,1,0mqr, mqt -
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF3,1,-1mqr, mqt + 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

6
1
sβ

3
gY2 + gL2

sβ aurp -2 mΦ
2 s2 β

2 cβ
2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 s4 β cβ
2 - 2 sβ cβ c2 β

2 + c4 β - s2 β
2 + 2 s4 β sβ

2

LF1,1,0mqr, mup + 1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
gY2 - 3 gL2

(s2 β cβ + sβ c2 β) aurp sβ
2 + μH cHqupr cβ LF2,1,0mqr, mup -

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ LF2,2,0mqr, mup +

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF3,1,0mqr, mup -

1
4
μH cHqupr cHqui2i1 cβ gL2

1
sβ

2 (-1 + 3 c2 β) aurp sβ
2 + μH cHqupr cβ LF3,2,-1mqr, mup -

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF4,1,-1mqr, mup +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,1,0mqr, μH -

1
24

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1mqr, μH -

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF2,1,0mqt, mqr +

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF3,1,-1mqt, mqr +

1
432

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,0mqi1, mB +
1
9
c2 β cHqui2i1 gs2 gY2 - 3 gL2 LF2,1,0mqi1, mG +

1
16

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,0mqi1, MW -
1
32

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,2,-1mqi1, MW -

1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
aurp sβ

2 cβ 8 s2 β gY2 mΦ
2 + 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 -

2 sβ c2 β mΦ
2 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

μH cHqupr cβ
2 8 s2 β gY2 mΦ

2 + 3 s4 β gY2 + gL2 cH2 - mΦ
2 - 2 sβ c2 β cβ mΦ

2

gY2 (-4 + 3 c2 β) + 3 c2 β gL2 + 3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF2,1,0mup, mqr +
3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
gY2 + gL2 aurp sβ

2 s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 -s4 β cβ
2 - 2 sβ cβ c2 β

2 + s4 β sβ
2

LF3,1,-1mup, mqr + 1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF3,1,0mup, mqr +

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ

LF3,2,-1mup, mqr - 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF4,1,-1mup, mqr +

1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aurp sβ
2 + μH cHqupr cβ LF5,1,-2mup, mqr +

3
2
s2 β cHqupr cHqust cHqupt cHqusr cHqui2i1 cβ

1
mΦ

2
1
sβ

3 LF1,1,0[mup, mus] -

1
6
c2 β cHqupr cHqupi1 cHqui2r gY2

1
sβ

2 LF2,1,0[mup, μH] +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1[mup, μH] +

1
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
aupr cβ sβ

2 3 s4 β cH2 cβ
2 gY2 + gL2 +

2 sβ mΦ
2 c2 β cβ gY2 (4 - 3 c2 β) - 3 c2 β gL2 + sβ -4 s2 β gY2 + 3 s4 β gY2 + gL2 +

μH cHqurp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

sβ cβ
2 -8 s2 β gY2 + 3 s4 β gY2 + gL2 - 3 s4 β sβ

3 gY2 + gL2 LF2,1,0mur, mqp -
3
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
gY2 + gL2 aupr cβ sβ

2 s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ +

μH cHqurp s4 β cH2 cβ
4 + sβ mΦ

2 -2 c2 β
2 cβ

3 + s4 β sβ cβ
2 - sβ

2 LF3,1,-1mur, mqp +
1
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF3,1,0mur, mqp +

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mur, mqp -

3
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF4,1,-1mur, mqp +

1
4
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aupr sβ
2 + μH cHqurp cβ LF5,1,-2mur, mqp -

4
27

c2 β cHqui2i1 gY4 LF2,1,0mui2, mB - 4
9
c2 β cHqui2i1 gY2 gs2 LF2,1,0mui2, mG +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF2,1,0MW, mqr -

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,-1MW, mqr +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF4,1,-2MW, mqr -

3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[MW, μH] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[MW, μH] +
2
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF2,1,0[MW, μH] + 2 cHqui2i1 gL4

1
mΦ

2 cβ
2 cβ

2 - sβ
2

LF2,2,-2[MW, μH] + 1
12

cHqui2i1 gL4
1
mΦ

2
1
sβ

mΦ
2 sβ

3 8 + 9 sβ
2 - 36 MW μH cβ

5 + 36 MW μH cβ sβ
4 - 3 sβ cβ

4 8 MW2 - 3 mΦ
2 + 12 μH

2 +

4 sβ cβ
2 mΦ

2 2 - 6 sβ
2 + 3 sβ

2 2 MW2 + 3 μH
2 LF2,2,-1[MW, μH] +

1
3
MW cHqui2i1 cβ gL4

1
mΦ

2
4 sβ μH mΦ

2 - 9 MW μH2 cβ
3 + 3 MW cβ sβ

2 mΦ
2 + 3 μH

2 LF2,2,0[MW, μH] -

1
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF3,1,-1[MW, μH] -

1
3
cHqui2i1 gL4 6 cβ

4 + sβ
2 + 6 sβ

4 + cβ
2 1 - 12 sβ

2 LF3,2,-2[MW, μH] +

1
6
MW cHqui2i1 gL4 9 MW cβ

2 - sβ
22 - 4 sβ μH cβ LF3,2,-1[MW, μH] +

cHqui2i1 gL4 LF3,3,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF3,3,-2[MW, μH] cβ
2 - sβ

22 +

cHqui2i1 gL4 LF4,2,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF4,2,-2[MW, μH] cβ
2 - sβ

22 -
3
16

s4 β cHqui2i1 cβ gY2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, mB] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, mB] + 1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF3,1,-2[μH, mB] +

1
8
cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2 2 sβ mΦ

2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 cβ
2 + sβ

2 +

mB μH s4 β cH2 cβ
2 cβ

2 - sβ
2 + sβ mΦ

2 -s4 β sβ -3 cβ
2 + sβ

2 + 2 cβ c2 β
2 -cβ

2 + sβ
2

LF3,1,-1[μH, mB] - 1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

LF3,1,0[μH, mB] - 3
8
cHqui2i1 gY4 LF3,2,-2[μH, mB] cβ

2 + sβ
22 +

1
8
cHqui2i1 gY4 -3 mB2 cβ

2 + sβ
22 - 20 mB sβ μH cβ cβ

2 + sβ
2 - 8 sβ

2 μH
2 cβ

2 LF3,2,-1[μH, mB] -

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

6 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 5 gL2 - 12 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, mB] +
1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 gL2 - 3 c2 β
2 gY2 + gL2

LF4,1,-1[μH, mB] + 1
4
cHqui2i1 gY4 LF4,2,-3[μH, mB] cβ

2 + sβ
22 +

1
4
cHqui2i1 gY4 mB2 cβ

2 + sβ
22 + 8 mB sβ μH cβ cβ

2 + sβ
2 + 4 sβ

2 μH
2 cβ

2 LF4,2,-2[μH, mB] +

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, mB] + 1
6
mB μH cHqui2i1 cβ gY2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, mB] +
1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF2,1,0[μH, mdp] -

cHqdpr cHqdpt cHqust cHqusi1 cHqui2r
1
cβ

2 LF3,1,-1[μH, mdp] +

1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF4,1,-2[μH, mdp] +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF2,1,0μH, mqt -

2 cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF3,1,-1μH, mqt +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF4,1,-2μH, mqt +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF2,1,0[μH, mus] -

cHqupr cHqust cHqupi1 cHqusr cHqui2t
1
sβ

2 LF3,1,-1[μH, mus] +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF4,1,-2[μH, mus] -

9
16

s4 β cHqui2i1 cβ gL2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, MW] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, MW] + 3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

2
1
sβ

gY2 + gL2

cβ
2 + sβ

2 LF3,1,-2[μH, MW] + 1
24

cHqui2i1 gL2
1
mΦ

4
1
sβ

2

2 sβ mΦ
2 -9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2 cβ

2 + sβ
2 +

9 MW μH gY2 + gL2 s4 β cH2 cβ
2 cβ

2 - sβ
2 +

sβ mΦ
2 -s4 β sβ -3 cβ

2 + sβ
2 + 2 cβ c2 β

2 -cβ
2 + sβ

2 LF3,1,-1[μH, MW] +
1
12

MW μH cHqui2i1 cβ gL2
1
mΦ

2
-9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2

LF3,1,0[μH, MW] -
1
24

cHqui2i1 gL4 69 cβ
4 + 16 sβ

2 + 69 sβ
4 + cβ

2 16 - 6 sβ
2 LF3,2,-2[μH, MW] + 1

24
cHqui2i1

gL4 -3 MW2 3 cβ
4 + 38 sβ

2 cβ
2 + 3 sβ

4 - 4 MW sβ μH cβ 8 + 51 cβ
2 + 51 sβ

2 - 72 sβ
2 μH

2 cβ
2

LF3,2,-1[μH, MW] - 3 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, MW] +

3
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

2 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 3 gL2 - 4 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, MW] + 1
4
MW μH cHqui2i1 cβ gL2

1
mΦ

2

9 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -7 gL2 + 9 c2 β

2 gY2 + gL2 LF4,1,-1[μH, MW] +
1
4
cHqui2i1 gL4 7 cβ

4 + 2 sβ
2 cβ

2 + 7 sβ
4 LF4,2,-3[μH, MW] +

1
4
cHqui2i1 gL4 MW2 cβ

4 + 14 sβ
2 cβ

2 + sβ
4 + 32 MW sβ μH cβ cβ

2 + sβ
2 + 16 sβ

2 μH
2 cβ

2

LF4,2,-2[μH, MW] + 4 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, MW] +

1
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, MW] + 1
2
MW μH cHqui2i1 cβ gL2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, MW] +
1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF2,1,1,0mB, mqp, mur -

1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF3,1,1,-1mB, mqp, mur +

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, mup -

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, mup +

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mB, mqr, mui2 +

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mqr, mui2 -

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mB, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqr, μH +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqr, μH +

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, μH -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2mB, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, μH -

1
36

cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqi1, mqr +
1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqi1, mqr +
1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mB, mqi1, mup -

1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mqi1, mup -

1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mB, mqi1, mup +

1
36

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, mui2 +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mqi1, mui2 +

1
48

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, μH -

1
48

cHqui2i1 gY4 cβ
2 + sβ

2 LF2,1,1,-1mB, mqi1, μH -
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF2,1,1,0mB, mqi1, μH +
1
72

cHqui2i1 gY4 cβ
2 + sβ

2 LF3,1,1,-2mB, mqi1, μH +
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF3,1,1,-1mB, mqi1, μH +
1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mup, mqi1 +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0[mB, mup, μH] -

4
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[mB, mup, μH] -

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0[mB, mup, μH] +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[mB, mup, μH] +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1[mB, mup, μH] -

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mui2, mqr +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mui2, mqi1 -

4
9
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mui2, mup +

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mui2, mup -

1
12

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mui2, μH -

1
3
cHqui2i1 gY4 cβ

2 + sβ
2 LF2,1,1,-1mB, mui2, μH -

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF2,1,1,0mB, mui2, μH +

2
9
cHqui2i1 gY4 cβ

2 + sβ
2 LF3,1,1,-2mB, mui2, μH +

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF3,1,1,-1mB, mui2, μH +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + μH cβ) LF2,2,1,-1mB, μH, mqr +

1
288

gY2 -12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 6 c2 β
2 gY2 + gL2 - 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 - 22 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mqi1 + 1
288

gY2 -22 cHqui2i1 gY2 mB2 cβ
2 + sβ

2 -

mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cHqui2i1 cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 6 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -3 c2 β
2 gY2 + gL2 + 4 gY2 6 cβ

2 + 17 sβ
2 - 48 cHqui2i1 gY2 μH2 cβ

2

LF2,2,1,-1mB, μH, mqi1 - 1
6
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mqi1 +
5
8
cHqupr cHqupi1 cHqui2r gY2 LF2,2,1,-2[mB, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (6 mB sβ + μH cβ) LF2,2,1,-1[mB, μH, mup] +

1
72

gY2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 32 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mui2 + 1
72

gY2 12 mB μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 32 gY2 mB2 cβ
2 + sβ

2 + mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -3 c2 β

2 gY2 + gL2 + 8 gY2 3 cβ
2 + 11 sβ

2 + 48 gY2 μH2 cβ
2

LF2,2,1,-1mB, μH, mui2 + 2
3
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mui2 -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mdp, mds, mqr +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mds, mqt -

1
2
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF1,1,1,0[mdp, mds, μH] -

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mdp, mds, μH] -

3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mdp, mqr, mds +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mqr, mqt +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdp, mqr, μH -

1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2
gY2 + gL2

s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mdp, mqr, μH +
3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mdp, mqt, mds -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t - cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mdp, μH, mqr - 3
2
adpr cHqdst cHqdrt cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adps cβ
2 (s2 β + 2 sβ cβ) + μH cHqdsp -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mds, mqp -
3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mdr, mqp, mds -
3
2
adpr cHqdst cHqdsp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adtr cβ
2 (s2 β + 2 sβ cβ) + μH cHqdrt -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mqp, mqt -
1
8
s4 β μH adpr cHqdri1 cHqui2p

1
mΦ

2
1
sβ

2
1
cβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,1,0mdr, mqp, μH +

1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdr, mqp, μH +

1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2
gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ

2 c2 β
2

LF3,1,1,-1mdr, mqp, μH - 1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t - cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mdr, μH, mqp + 1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mds, mdp, μH] +

3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mds, mqp, mdr +
3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mds, mqr, mdp -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mds, mqr, mqt -

3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mds, mqt, mdp -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0[Mep, Mes, mlr] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, Mes, mlt -

1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mep, mlr, Mes] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, mlr, mlt +

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mep, mlt, Mes -

1
2
aepr cHlest cHlert cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aeps cβ
2 (s2 β + 2 sβ cβ) + μH cHlesp -2 cβ

3 + s2 β sβ LF1,1,1,0[Mer, Mes, mlp] -
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mer, mlp, Mes] -
1
2
aepr cHlest cHlesp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aetr cβ
2 (s2 β + 2 sβ cβ) + μH cHlert -2 cβ

3 + s2 β sβ LF1,1,1,0Mer, mlp, mlt +
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mes, mlp, Mer] +
1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mes, mlr, Mep] -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0Mes, mlr, mlt -

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mes, mlt, Mep +

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF2,1,1,0mG, mqp, mur -

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF3,1,1,-1mG, mqp, mur +

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF2,1,1,0mG, mqr, mup -

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF3,1,1,-1mG, mqr, mup +

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mG, mqr, mui2 +

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mqr, mui2 -

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mG, mqr, mui2 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mqi1, mqr +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mqi1, mqr +

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mG, mqi1, mup -

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mqi1, mup -

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mG, mqi1, mup +

1
3
mG s4 β μH cHqui2i1 gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mG, mqi1, mui2 +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mqi1, mui2 +

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mup, mqi1 -

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mui2, mqr +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mui2, mqi1 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mui2, mup +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mui2, mup +

1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,1,1,0[mlp, Mer, Mes] -
1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF3,1,1,-1[mlp, Mer, Mes] +
1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,1,1,0[mlr, Mep, Mes] -

1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF3,1,1,-1[mlr, Mep, Mes] +

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF2,1,1,0mlr, Mes, mlt -

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF3,1,1,-1mlr, Mes, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,1,1,0mlt, Mep, Mes -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mlt, Mep, Mes +

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF2,1,1,0mlt, Mer, mlp -

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF3,1,1,-1mlt, Mer, mlp +

3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,1,1,0mqp, mdr, mds -
3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF3,1,1,-1mqp, mdr, mds +
1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqp, mdr, μH + 1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqp, mdr, μH -
3
2
adpr cHqust cHqusp cHqui2i1 adtr cβ

2 + sβ μH cHqdrt LF2,2,1,-1mqp, mqt, mdr +
3
2
aupr cHqust cHqusp cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

autr sβ
2 + μH cHqurt cβ LF1,1,1,0mqp, mqt, mur -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqp, mqt, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqp, mqt, mur +
3
4
aupr cHqdst cHqdsp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,2,1,-1mqp, mur, mqt +
3
2
aupr cHqust cHqurt cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

aups sβ
2 + μH cHqusp cβ LF1,1,1,0mqp, mur, mus -

1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t + cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mqp, μH, mdr - 1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqr, mB, mqi1 +
3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,1,1,0mqr, mdp, mds -

3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF3,1,1,-1mqr, mdp, mds +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqr, mdp, μH - 1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqr, mdp, μH +

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF2,1,1,0mqr, mds, mqt -

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF3,1,1,-1mqr, mds, mqt -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqr, mG, mqi1 -

3
2
sβ μH cHqdpr cHqust cHqusr cHqui2i1

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,2,1,-1mqr, mqt, mdp +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqr, mqt, mup +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mqr, mqt, mup -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mqr, mqt, mup +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mqt, mus -

3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - cHqupr cHqupt

aurs sβ
2 + μH cHqusr cβ LF2,1,1,0mqr, mqt, mus + 3

2
μH cHqust cHqui2i1 cβ

1
sβ

2

cHqdpr cHqdpt - cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ LF3,1,1,-1mqr, mqt, mus -

1
2
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t LF1,1,1,0mqr, mqt, μH +

1
4
cHqust

1
sβ

2
cHqusi1 cHqui2r cHqdpr cHqdpt + cHqupr cHqupt - cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1mqr, mqt, μH -
1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqr, mqi1, MW +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mup, mus +

3
4
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - 2 cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ

LF2,2,1,-1mqr, mus, mqt + 3
2
cHqupr cHqupi1 cHqui2r gL2 LF1,1,1,0mqr, MW, μH -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t + cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mqr, μH, mdp + 3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2

μH
2 1

cβ
2 LF2,1,1,0mqt, mdp, mds -

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mqt, mdp, mds +

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,0mqt, mdr, mqp -

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF3,1,1,-1mqt, mdr, mqp -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqt, mqp, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqt, mqp, mur -
3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 -aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ

LF2,1,1,0mqt, mqr, mus + 3
2
μH cHqust cHqui2i1 cβ

1
sβ

2

-aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ LF3,1,1,-1mqt, mqr, mus -
1
4
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1mqt, mqr, μH +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqt, mup, mus +

3
4
aupr cHqui2i1 cHqdst cHqdsp - 2 cHqust cHqusp

autr sβ
2 + μH cHqurt cβ LF2,2,1,-1mqt, mur, mqp +

3
4
μH cHqdpr cHqdpt cHqust cHqui2i1 cβ

1
sβ

2 aurs sβ
2 + μH cHqusr cβ LF2,2,1,-1mqt, mus, mqr +

1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqi1, mB, mqr +
1

216
mB gY2

1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mB, mui2 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mqi1, mB, mui2 + 1
72

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,1,-1mqi1, mB, μH +
1
72

mB μH c2 β cHqui2i1 cβ
1
sβ

gY4 - 3 gY2 gL2 LF2,1,1,0mqi1, mB, μH +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqi1, mG, mqr +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mG, mui2 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF3,1,1,-1mqi1, mG, mui2 -

1
4
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,0mqi1, mqr, MW +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqi1, mqr, MW -

3
16

MW s4 β μH cHqui2i1 gL2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mqi1, MW, μH -

1
8
c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,1,-1mqi1, MW, μH -

1
8
MW μH c2 β cHqui2i1 cβ gL2

1
sβ

gY2 + gL2 LF2,1,1,0mqi1, MW, μH -

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mup, mB, mui2 -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mup, mG, mui2 +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mup, mqr, mqt -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mup, mqr, mqt +

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mup, mqr, mus -

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mup, mqr, mus -
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,2,1,-1mup, mus, mqr -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,2,1,-1mup, mus, mqt -

1
2
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF1,1,1,0[mup, mus, μH] -

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mup, mus, μH] +

3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,1,1,0mur, mqp, mqt -
3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mur, mqp, mqt +

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF2,1,1,0mur, mqp, mus -

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF3,1,1,-1mur, mqp, mus -

3
2
aupr cHqust cHqurt cHqui2i1 aups sβ

2 + μH cHqusp cβ LF2,2,1,-1mur, mus, mqp +
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mus, mqr, mqt -

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mus, mqr, mqt +

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF2,1,1,0mus, mqt, mup -

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mus, mqt, mup +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mus, mup, μH] +

1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mB, mqi1 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mB, mqi1 + 2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mui2, mB, mup +

2
9
c2 β cHqui2i1 gY4 LF2,1,1,-1mui2, mB, μH +

2
9
mB μH c2 β cHqui2i1 cβ gY4

1
sβ

LF2,1,1,0mui2, mB, μH +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mG, mqi1 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mG, mqi1 + 2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mui2, mG, mup -

3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1MW, mqr, μH -
3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0MW, mqr, μH +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2MW, mqr, μH +

3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1MW, mqr, μH +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1MW, mqi1, mqr -

3
16

cHqui2i1 gL4 cβ
2 + 5 sβ

2 LF2,1,1,-1MW, mqi1, μH -
1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF2,1,1,0MW, mqi1, μH +

1
8
cHqui2i1 gL4 cβ

2 + 5 sβ
2 LF3,1,1,-2MW, mqi1, μH +

1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF3,1,1,-1MW, mqi1, μH -

2 cHqui2i1 gY2 gL2 LF2,2,1,-2[MW, μH, mB] cβ
2 + sβ

22 +
1
2
cHqui2i1 gY2 gL2 -3 mB MW cβ

2 + sβ
22 - 2 sβ μH cβ (7 mB + 5 MW) cβ

2 + sβ
2 - 12 sβ

2 μH
2 cβ

2

LF2,2,1,-1[MW, μH, mB] - 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF2,2,1,0[MW, μH, mB] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[MW, μH, mB] cβ
2 + sβ

22 + cHqui2i1 gY2 gL2

mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2 LF3,2,1,-2[MW, μH, mB] +

4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[MW, μH, mB] +

1
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mdp] +

1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,2,1,-1[MW, μH, mdp] +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2MW, μH, mqr +

3
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (5 MW sβ + μH cβ) LF2,2,1,-1MW, μH, mqr +

1
32

gL2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 10 gL2 cβ
2 + 5 sβ

2

LF2,2,1,-2MW, μH, mqi1 + 1
32

gL2 12 MW μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 10 gL2 MW2 5 cβ
2 + sβ

2 + 3 MW μH cβ
1
mΦ

2
1
sβ

2
s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -c2 β

2 gY2 + gL2 + 4 gL2 2 cβ
2 + 7 sβ

2 + 48 gL2 μH2 cβ
2

LF2,2,1,-1MW, μH, mqi1 + 3
2
cHqui2i1 gL4 MW2 μH2 cβ

2 LF2,2,1,0MW, μH, mqi1 +
1
8
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,2,1,-1[MW, μH, mup] -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqr -

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF2,1,1,0μH, mB, mqr +

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqr +

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF3,1,1,-1μH, mB, mqr +

1
8
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqi1 +

1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF2,1,1,0μH, mB, mqi1 -

1
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqi1 -
1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF3,1,1,-1μH, mB, mqi1 -

29
24

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[μH, mB, mup] -
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF2,1,1,0[μH, mB, mup] +

7
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[μH, mB, mup] +
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF3,1,1,-1[μH, mB, mup] -

1
2
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mui2 -

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0μH, mB, mui2 +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mui2 +

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1μH, mB, mui2 + 1
4
cHqui2i1 gY2 gL2

1
mΦ

2
1
sβ

sβ mΦ
2 3 cβ

4 + 8 sβ
2 cβ

2 + 3 sβ
4 - 4 μH cβ (mB + MW) cβ

4 - sβ
4 + 8 sβ μH

2 cβ
2 -cβ

2 + sβ
2

LF2,1,1,-1[μH, mB, MW] + mB cHqui2i1 cβ gY2 gL2
1
mΦ

2

MW cβ mΦ
2 sβ

2 + 2 sβ μH mΦ
2 cβ

2 + sβ
2 + 2 MW cβ μH

2 -cβ
2 + sβ

2 LF2,1,1,0[μH, mB, MW] -
1
4
cHqui2i1 gY2 gL2 7 cβ

4 + 10 sβ
2 cβ

2 + 7 sβ
4 LF3,1,1,-2[μH, mB, MW] + 1

4
cHqui2i1 gY2 gL2

-mB MW 3 cβ
2 + sβ

2 cβ
2 + 3 sβ

2 - 4 sβ μH cβ (5 mB + 3 MW) cβ
2 + sβ

2 - 16 sβ
2 μH

2 cβ
2

LF3,1,1,-1[μH, mB, MW] - 2 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,1,1,0[μH, mB, MW] +

cHqui2i1 gY2 gL2 cβ
4 + sβ

2 cβ
2 + sβ

4 LF4,1,1,-3[μH, mB, MW] +
1
2
cHqui2i1 gY2 gL2 mB MW cβ

4 + 4 sβ
2 cβ

2 + sβ
4 + 6 sβ μH cβ (mB + MW) cβ

2 + sβ
2 + 6 sβ

2 μH
2 cβ

2

LF4,1,1,-2[μH, mB, MW] + 3 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF4,1,1,-1[μH, mB, MW] +

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[μH, mdp, mds] -

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF2,1,1,0μH, mdp, mqr +

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF3,1,1,-1μH, mdp, mqr -

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,0μH, mdp, mqt +

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF3,1,1,-1μH, mdp, mqt -

3
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,1,1,-1[μH, mdp, MW] -

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,1,1,0[μH, mdp, MW] +

1
2
cHqdpr cHqdpi1 cHqui2r gL2 LF3,1,1,-2[μH, mdp, MW] +

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF3,1,1,-1[μH, mdp, MW] -

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF2,1,1,0μH, mdr, mqp +

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF3,1,1,-1μH, mdr, mqp +

1
4
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1μH, mqr, mqt - 3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqr, MW -
3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF2,1,1,0μH, mqr, MW +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqr, MW +

3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF3,1,1,-1μH, mqr, MW -

9
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqi1, MW -

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0μH, mqi1, MW +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqi1, MW +

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1μH, mqi1, MW +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[μH, mup, mus] -

3
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1[μH, mup, MW] -

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,1,1,0[μH, mup, MW] +

1
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2[μH, mup, MW] +

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF3,1,1,-1[μH, mup, MW] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[μH, MW, mB] cβ
2 + sβ

22 +

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2

LF3,2,1,-2[μH, MW, mB] + 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[μH, MW, mB] -

1
8
aupr cHquri1 cHqui2p gY2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqp, mur, μH +

3
16

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqp, mur, μH -
4
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mB, mqp, mui2, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mB, mqp, mui2, mur -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqr, mup, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqr, mup, μH -

4
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqr, mui2, mup +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, mup -

1
6
cHqupr cHqupi1 gY2

1
sβ

2 (3 mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,0mB, mqr, mui2, μH + 1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, μH -

1
36

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,0mB, mqi1, mqp, mur +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mB, mqi1, mqp, mur -

1
36

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mqr, mup +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mqr, mup -

2
9
mB cHqupr cHqupi1 gY2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqi1, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mqi1, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mqi1, mqr, μH +

1
24

cHqupr cHqui2r gY2
1
sβ

2 (3 mB sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mB, mqi1, mup, μH - 1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mup, μH -

2
9
mB cHqupr cHqui2r gY2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mui2, mup -

2
9
gY4

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ mB cβ

2 + sβ
2 + sβ μH cβ LF2,1,1,1,-1mB, mqi1, mui2, μH -

2
9
μH cβ gY4 mB2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF2,1,1,1,0mB, mqi1, mui2, μH +
1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF1,1,1,1,-1mB, mqi1, MW, μH +

1
12

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF1,1,1,1,0mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1mB, mqi1, MW, μH +
2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mui2, mup, μH +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mui2, mup, μH +

3 sβ cHqdpr cHqdst cHqui2i1
1
mΦ

2 μH
2 1

cβ
2

sβ cHqdpt cHqdsr μH
2 + adrs -sβ adtp cβ

2 + μH cHqdpt cβ
2 - sβ

2

LF1,1,1,1,0mdp, mds, mqr, mqt - 1
2
μH cHqdpr cHqdst

1
cβ

4

sβ adtp cHqdsi1 cHqui2r cβ
2 + μH -2 cHqdpi1 cHqdsr cHqui2t cβ

2 + cHqdpt cHqdsi1 cHqui2r sβ
2

LF1,1,1,1,0mdp, mds, mqt, μH -
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mdp, mds, mqt, μH -

3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4 cHqdpt cHqdsr sβ

2 μH
2 + adrs adtp cβ

4 + sβ μH cHqdpt cβ
2

LF2,2,1,1,-1mdp, mqr, mds, mqt - 1
2
μH cHqdpr

1
sβ

1
cβ

2

-2 sβ μH cHqdst cHqdpi1 cHqdsr cHqui2t + cHqust cHqusi1 cHqui2r adtp cβ
2 + sβ μH cHqdpt

LF1,1,1,1,0mdp, mqr, mqt, μH -
1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdp, mqr, MW, μH +

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mdp, mqr, MW, μH +

3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mdp, mqt, mds, mqr -

1
2
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,0mdp, mqi1, mqr, MW -

1
4
cHqdpr cHqui2r gL2

1
cβ

2 (3 MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1

LF1,1,1,1,0mdp, mqi1, MW, μH - 1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mdp, mqi1, MW, μH + 3 μH adpr cHqdst cHqui2i1

1
mΦ

2

μH cHqdsp adtr cβ
2 - sβ

2 + 2 sβ μH cHqdrt + adps -2 sβ adtr cβ
2 + μH cHqdrt cβ

2 - sβ
2

LF1,1,1,1,0mdr, mds, mqp, mqt - 1
2
adpr cHqdst

1
sβ

1
cβ

2

sβ adps cHqdri1 cHqui2t cβ
2 + μH -2 cHqdrt cHqdsi1 cHqui2p cβ

2 + cHqdri1 cHqdsp cHqui2t sβ
2

LF1,1,1,1,0mdr, mds, mqp, μH +
1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mdr, mds, mqp, μH +

3 adpr adst cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHqdrs cHqdtp μH

2 + adpt -sβ adsr cβ
2 + μH cHqdrs cβ

2 - sβ
2

LF1,1,1,1,0mdr, mdt, mqp, mqs - 3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqp, mds, mqt - 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdr, mqp, mdt, mqs -
1
2
adpr

1
sβ

2
-2 sβ μH cHqdst cHqdri1 cHqdsp cHqui2t + cHqust cHqusi1 cHqui2p adtr cβ

2 + sβ μH cHqdrt

LF1,1,1,1,0mdr, mqp, mqt, μH -
1
4
adpr cHqdri1 cHqui2p gL2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdr, mqp, MW, μH +

1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mdr, mqp, MW, μH +

3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdr, mqs, mdt, mqp +
3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqt, mds, mqp -

1
2
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF1,1,1,1,0mdr, mqi1, mqp, MW +
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mds, mdp, mqt, μH -

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mds, mdr, mqp, μH +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,2,1,1,-1mds, mqp, mdr, mqt + 3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,2,1,1,-1mds, mqr, mdp, mqt -
3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mds, mqt, mdp, mqr -

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mds, mqt, mdr, mqp + 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdt, mqp, mdr, mqs -
3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdt, mqs, mdr, mqp + sβ cHlepr

cHlest cHqui2i1
1
mΦ

2 μH
2 1

cβ
2
sβ cHlept cHlesr μH

2 + aers -sβ aetp cβ
2 + μH cHlept cβ

2 - sβ
2

LF1,1,1,1,0Mep, Mes, mlr, mlt - 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mep, mlr, Mes, mlt +
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mep, mlt, Mes, mlr +

μH aepr cHlest cHqui2i1
1
mΦ

2
μH cHlesp aetr cβ

2 - sβ
2 + 2 sβ μH cHlert +

aeps -2 sβ aetr cβ
2 + μH cHlert cβ

2 - sβ
2 LF1,1,1,1,0Mer, Mes, mlp, mlt +

aepr aest cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHlers cHletp μH

2 + aept -sβ aesr cβ
2 + μH cHlers cβ

2 - sβ
2

LF1,1,1,1,0Mer, Met, mlp, mls - 1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlp, Mes, mlt - 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Mer, mlp, Met, mls +
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Mer, mls, Met, mlp +
1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlt, Mes, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,2,1,1,-1Mes, mlp, Mer, mlt + 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mes, mlr, Mep, mlt -
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mes, mlt, Mep, mlr -

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mes, mlt, Mer, mlp + 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Met, mlp, Mer, mls -
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Met, mls, Mer, mlp -
4
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mG, mqp, mui2, mur +
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mG, mqp, mui2, mur -

4
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqr, mui2, mup +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mG, mqr, mui2, mup -

4
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mG, mqi1, mqp, mur +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mG, mqi1, mqp, mur -

4
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mqr, mup +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mG, mqi1, mqr, mup -

8
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqi1, mqr, mui2 -

8
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mui2, mup +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlp, Mer, Mes, mlt - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlp, Mer, Mes, mlt +
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,1,1,1,0mlp, Mer, Met, mls -
1
2
aepr aest cHqui2i1 cHlers cHletp sβ

2 μH
2 + aept aesr cβ

4 + sβ μH cHlers cβ
2

LF3,1,1,1,-1mlp, Mer, Met, mls +
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mlr, Mep, Mes, mlt -

1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4
cHlept cHlesr sβ

2 μH
2 + aers aetp cβ

4 + sβ μH cHlept cβ
2

LF3,1,1,1,-1mlr, Mep, Mes, mlt + 1
2
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,1,1,1,0mls, Mer, Met, mlp -
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF3,1,1,1,-1mls, Mer, Met, mlp +
1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,1,1,1,0mlt, Mep, Mes, mlr -
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mlt, Mep, Mes, mlr +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlt, Mer, Mes, mlp - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlt, Mer, Mes, mlp -
1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mB, mqi1, mur +

5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mqp, mB, mur, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqp, mdr, mds, mqt - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqp, mdr, mds, mqt +
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,1,1,1,0mqp, mdr, mdt, mqs -
3
2
adpr adst cHqui2i1 cHqdrs cHqdtp sβ

2 μH
2 + adpt adsr cβ

4 + sβ μH cHqdrs cβ
2

LF3,1,1,1,-1mqp, mdr, mdt, mqs +
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqp, mdr, mqt, μH -

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqp, mdr, mqi1, MW -
1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mqp, mdr, MW, μH -

2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mG, mqi1, mur -
3
2
adpr aust cHqui2i1 aupt sβ

2 + μH cHqutp cβ adsr cβ
2 + sβ μH cHqdrs

LF2,2,1,1,-1mqp, mqs, mdr, mut + 3 aupr aust cHqui2i1
1
mΦ

2
1
sβ

2 cβ
2

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF1,1,1,1,0mqp, mqs, mur, mut +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mqp, mqs, mur, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mqp, mqs, mur, mut -
3
2
μH adpr cHqust cHqui2i1 cβ

1
sβ

2 aups sβ
2 + μH cHqusp cβ adtr cβ

2 + sβ μH cHqdrt

LF2,2,1,1,-1mqp, mqt, mdr, mus - 3
2
sβ μH aupr cHqdst cHqui2i1

1
cβ

2

autr sβ
2 + μH cHqurt cβ adps cβ

2 + sβ μH cHqdsp LF2,2,1,1,-1mqp, mqt, mds, mur +

3 μH aupr cHqust cHqui2i1 cβ
1
mΦ

2
1
sβ

4 cβ
2 - sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mqt, mur, mus +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqp, mqt, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqp, mqt, mur, mus -
1
2
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF1,1,1,1,0mqp, mqt, mur, μH +

1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqp, mqt, mur, μH -

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mqi1, mur, MW -

1
2
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mur, mus, μH -

1
8
aupr cHquri1 cHqui2p gL2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqp, mur, MW, μH -

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mqp, mur, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqp, mus, mqt, mur - 3

2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF2,2,1,1,-1mqp, mut, mqs, mur -
1
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μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mB, mqi1, mup +

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mqr, mB, mup, μH -

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mqr, mB, mui2, μH +

3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mqr, mdp, mds, mqt -

3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF3,1,1,1,-1mqr, mdp, mds, mqt +
1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqr, mdp, mqt, μH -

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqr, mdp, mqi1, MW -

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mqr, mdp, MW, μH -

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mG, mqi1, mup -

3
2
cHqdpr cHqust cHqui2i1

1
sβ

μH
2 1

cβ
aurs sβ

2 + μH cHqusr cβ

adtp cβ
2 + sβ μH cHqdpt LF2,2,1,1,-1mqr, mqt, mdp, mus -

3 cHqupr cHqust cHqui2i1
1
mΦ

2
1
sβ

4 cHqupt cHqusr μH
4 cβ

4 + aurs sβ
2 μH

2 cβ
2 autp sβ

2 + 2 μH cHqupt cβ

LF1,1,1,1,0mqr, mqt, mup, mus + 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF2,1,1,1,0mqr, mqt, mup, mus -
3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF3,1,1,1,-1mqr, mqt, mup, mus +
1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

4 μH
2 cβ

2 LF2,1,1,1,-1mqr, mqt, mup, μH -

1
2
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF1,1,1,1,0mqr, mqt, mus, μH -

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1mqr, mqt, mus, μH -

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mqi1, mup, MW -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqr, mup, MW, μH -

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mqr, mup, MW, μH -

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,2,1,1,-1mqr, mus, mqt, mup + 3
2
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,1,1,1,0mqs, mdr, mdt, mqp -
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF3,1,1,1,-1mqs, mdr, mdt, mqp +
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,2,1,1,-1mqs, mur, mqp, mut +
3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,1,1,1,0mqt, mdp, mds, mqr -
3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mqt, mdp, mds, mqr -

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqt, mdp, mqr, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqt, mdr, mds, mqp - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqt, mdr, mds, mqp -
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqt, mdr, mqp, μH +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqt, mqp, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqt, mqp, mur, mus -
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqt, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mqt, mqr, mup, mus -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mqt, mqr, mup, mus +

1
4
μH aurs cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

2 LF2,1,1,1,-1mqt, mqr, mus, μH -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,2,1,1,-1mqt, mup, mqr, mus -

1
2
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF1,1,1,1,0mqt, mup, mus, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqt, mur, mqp, mus +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mB, mqp, mur +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mqr, mup -

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mup, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, mqr, MW +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, MW, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqi1, mdr, mqp, MW +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mG, mqp, mur +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mG, mqr, mup -

1
4
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mqi1, mqp, mur, MW +
1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mqp, mur, MW -

1
4
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mqi1, mqr, mup, MW +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mqr, mup, MW +

1
2
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,-1mqi1, mqr, MW, μH +

1
2
MW μH cHqui2r cβ gL2

1
sβ

2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,0mqi1, mqr, MW, μH -

1
8
cHqupr cHqui2r gL2

1
sβ

2 (3 MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mqi1, mup, MW, μH + 1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mup, MW, μH -

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mB, mqr, mui2 -

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mup, mB, mqr, μH +

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mup, mB, mqi1, μH -

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mG, mqr, mui2 +

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,1,1,1,0mup, mqr, mqt, mus - 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF3,1,1,1,-1mup, mqr, mqt, mus +
1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mup, mqr, MW, μH -

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mup, mqt, mus, μH -

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF2,1,1,1,-1mup, mqi1, MW, μH - 3
4
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + 2 μH cHqupt cβ sβ

2 LF2,2,1,1,-1mup, mus, mqr, mqt -
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mB, mqp, mui2 -
5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mur, mB, mqp, μH -
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mG, mqp, mui2 +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mur, mqp, mqs, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mur, mqp, mqs, mut +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mur, mqp, mqt, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mur, mqp, mqt, mus +
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mur, mqp, mus, μH +

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mur, mqp, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mur, mus, mqp, mqt - 3

4
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF2,2,1,1,-1mur, mut, mqp, mqs +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mus, mqp, mqt, mur - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mus, mqp, mqt, mur -
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mus, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mus, mqr, mqt, mup -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mus, mqr, mqt, mup +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mus, mqt, mup, μH +

3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mut, mqp, mqs, mur -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mut, mqp, mqs, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mB, mqp, mur +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, mup +

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, μH +

2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mG, mqp, mur +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mG, mqr, mup -

1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2MW, mB, mqi1, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1MW, mB, mqi1, μH +
3
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdp, mqr, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, mqr +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, μH +

3
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdr, mqp, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1MW, mdr, mqi1, mqp +
3
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqp, mur, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqr, mup, μH +

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1MW, mqi1, mqp, mur +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mqr, mup +

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mup, μH +

1
16

aupr cHquri1 cHqui2p gY2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqp, mur +

1
2
mB aupr cHquri1 cHqui2p gY2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mB, mqp, mur +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqr, mup +

1
2
mB cHqupr cHqupi1 cHqui2r gY2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mB, mqr, mup +

1
4
cHqupr cHqupi1 gY2

1
sβ

2 (mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF2,1,1,1,-1μH, mB, mqr, mui2 - 1
16

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mB, mqi1, mup +

1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mqi1, MW +

1
24

cHqui2i1 gY2 gL2
1
sβ

3 mB MW sβ cβ
2 + sβ

2 + 2 μH cβ (mB + MW) 2 cβ
2 + 5 sβ

2 + 8 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mqi1, MW + 1
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mqi1, MW +
1
3
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mui2, MW +

1
3
cHqui2i1 gY2 gL2

1
sβ

mB MW sβ cβ
2 + sβ

2 + μH cβ (mB + MW) cβ
2 + 3 sβ

2 + 2 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mui2, MW + 2
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mui2, MW +

1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mds, mqt +

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mqr, mqt +

1
8
μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2
9 MW sβ cβ + μH 8 cβ

2 + 9 sβ
2 LF2,1,1,1,-1μH, mdp, mqr, MW +

MW sβ cHqdpr cHqdpi1 cHqui2r gL2 μH3
1
cβ

LF2,1,1,1,0μH, mdp, mqr, MW + 3
8
cHqdpr cHqui2r

gL2
1
cβ

2 (MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1μH, mdp, mqi1, MW +

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1μH, mdr, mds, mqp +

1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1μH, mdr, mqp, mqt +

1
8
adpr cHqdri1 cHqui2p gL2

1
sβ

9 MW sβ cβ + μH 8 cβ
2 + 9 sβ

2 LF2,1,1,1,-1μH, mdr, mqp, MW +

MW adpr cHqdri1 cHqui2p cβ gL2 μH2 LF2,1,1,1,0μH, mdr, mqp, MW +
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1μH, mqp, mqt, mur +

1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1μH, mqp, mur, mus +

1
16

aupr cHquri1 cHqui2p gL2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqp, mur, MW +

1
2
MW aupr cHquri1 cHqui2p gL2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mqp, mur, MW +

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1μH, mqr, mqt, mus +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqr, mup, MW +

1
2
MW cHqupr cHqupi1 cHqui2r gL2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mqr, mup, MW +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1μH, mqt, mup, mus +

3
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mqi1, mup, MW +

2
3
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,1,-1mB, mqp, mui2, mur, μH +

2
3
mB μH aupr cHquri1 cβ gY2

1
sβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqp, mui2, mur, μH +

2
3
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,1,-1mB, mqr, mui2, mup, μH +

2
3
mB cHqupr cHqupi1 gY2

1
sβ

3 μH
2 cβ

2 auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqr, mui2, mup, μH -
1
6
aupr cHqui2p gY2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mB, mqi1, mqp, mur, μH -

1
6
mB μH aupr cHqui2p cβ gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mB, mqi1, mqp, mur, μH -

2
9
mB aupr gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqi1, mqp, mui2, mur -

1
6
μH cHqupr cHqui2r cβ gY2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mB, mqi1, mqr, mup, μH -

1
6
mB cHqupr cHqui2r gY2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mup, μH -
2
9
mB μH cHqupr cβ gY2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mui2, mup + 1
3
gY2 gL2

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ

 (mB + MW) cβ
2 + sβ

2 + 2 sβ μH cβ LF1,1,1,1,1,-1mB, mqi1, mui2, MW, μH +
2
3
mB MW μH cβ gY2 gL2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF1,1,1,1,1,0mB, mqi1, mui2, MW, μH +

sβ cHqdpr cHqdst cHqdpi1 cHqui2t μH
3 1

cβ
4

adrs cβ
2 + sβ μH cHqdsr LF1,1,1,1,1,0mdp, mds, mqr, mqt, μH +

sβ μH cHqdpr cHqui2r gL2
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1
mΦ

2

1
sβ

adpr cβ (s2 β cβ + sβ c2 β) + μH cHqdrp (-c2 β cβ + s2 β sβ) LF2,1,0mdr, mqp -

1
4
adpr c2 β cHqui2i1 gY2 adpr cβ

2 + sβ μH cHqdrp LF2,2,0mdr, mqp -
1
2
s2 β cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

LF1,1,0[Mep, Mes] +

1
8
μH cHlepr cHqui2i1

1
mΦ

6
1
sβ

1
cβ

gY2 + gL2

aerp cβ -2 mΦ
2 s2 β

2 cβ
2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β -

μH cHlepr s4 β cH2 cβ
2 + sβ mΦ

2 -2 cβ c2 β
2 + c4 β - s2 β

2 + s4 β sβ LF1,1,0[Mep, mlr] +
1
2
μH cHlepr cHqui2i1 gY2

1
mΦ

2
1
cβ

aerp cβ (s2 β cβ + sβ c2 β) + μH cHlepr (-c2 β cβ + s2 β sβ)

LF2,1,0[Mep, mlr] -
1
4
sβ μH c2 β cHlepr cHqui2i1 gY2

1
cβ

2
aerp cβ

2 + sβ μH cHlepr LF2,2,0[Mep, mlr] +

1
8
aepr cHqui2i1

1
mΦ

6
1
sβ

2
1
cβ

gY2 + gL2

sβ aepr cβ
2 s4 β cH2 cβ

2 + mΦ
2 s4 β cβ

2 - 2 sβ cβ c2 β
2 + c4 β - s2 β

2 + 2 s4 β sβ
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μH cHlerp -s4 β cH2 cβ
4 + mΦ

2 -s4 β cβ
4 + 2 sβ cβ

3 c2 β
2 + c4 β - s4 β sβ
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3 + s4 β sβ
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aepr cβ (s2 β cβ + sβ c2 β) + μH cHlerp (-c2 β cβ + s2 β sβ) LF2,1,0[Mer, mlp] -

1
4
aepr c2 β cHqui2i1 gY2 aepr cβ
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3
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4
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4
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cHqupr cHqupi1 cHqui2r gs2 LF2,1,0[mG, mup] -

8
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μH cHlerp s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ
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2 s4 β cH2 cβ
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2 - 2 sβ cβ c2 β
2 + s4 β sβ

2 +

μH cHlerp -s4 β cH2 cβ
4 + sβ mΦ
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3 + s4 β sβ -cβ
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1
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1
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2
1
sβ

s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (-1 + c2 β) + gL2 (1 + c2 β)

aepr cβ
2 + sβ μH cHlerp LF3,1,0[mlp, Mer] +

1
4
aepr c2 β cHqui2i1 gY2 aepr cβ
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aepr cHqui2i1
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-3 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
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aepr cβ
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aepr cHqui2i1
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2
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sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
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2 gY2 + gL2

aepr cβ
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2 - 2 sβ cβ c2 β
2 + s4 β sβ
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μH cHqdrp -s4 β cH2 cβ
4 + sβ mΦ

2 2 c2 β
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3 + s4 β sβ -cβ
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2 LF3,1,-1mqp, mdr +
1
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adpr cHqui2i1

1
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2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adpr cβ
2 + sβ μH cHqdrp LF3,1,0mqp, mdr +

1
4
adpr c2 β cHqui2i1 gY2 adpr cβ

2 + sβ μH cHqdrp LF3,2,-1mqp, mdr +
3
8
adpr cHqui2i1

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adpr cβ
2 + sβ μH cHqdrp LF4,1,-1mqp, mdr +

1
4
adpr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

adpr cβ
2 + sβ μH cHqdrp LF5,1,-2mqp, mdr + 3
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aupr cHqui2i1
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mΦ
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sβ

3
gY2 + gL2

aupr cβ sβ
2 -s4 β cH2 cβ

2 + sβ mΦ
2 2 cβ c2 β

2 + c4 β - s2 β
2 - s4 β sβ + μH cHqurp -s4 β cH2 cβ

4 +

mΦ
2 -s4 β cβ

4 + 2 sβ cβ
3 c2 β

2 + c4 β - s4 β sβ
2 cβ

2 + 2 cβ s2 β
2 sβ

3 + s4 β sβ
4

LF1,1,0mqp, mur - 1
4
aupr cHqui2i1 cβ

1
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2
1
sβ

2
gY2 - 3 gL2 (c2 β cβ - s2 β sβ)

aupr sβ
2 + μH cHqurp cβ LF2,1,0mqp, mur -

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF2,2,0mqp, mur +
3
2
aupr c2 β cHqui2i1 gL2 aupr sβ

2 + μH cHqurp cβ LF3,1,0mqp, mur -
1
4
aupr cHqui2i1 gL2 (-1 + 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mqp, mur -
3
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aupr c2 β cHqui2i1 gL2 aupr sβ

2 + μH cHqurp cβ LF4,1,-1mqp, mur +
1
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μH cHqdpr cHqui2i1

1
mΦ
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sβ
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2 gY2 + 3 gL2 - 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 +

2 sβ c2 β mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) +

μH cHqdpr 3 s4 β cH2 cβ
2 gY2 + gL2 + 2 sβ mΦ

2 c2 β cβ -gY2 (1 + 3 c2 β) - 3 gL2 (1 + c2 β) +

sβ 3 gL2 (s2 β + s4 β) + gY2 (s2 β + 3 s4 β) LF2,1,0mqr, mdp +
3
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μH cHqdpr cHqui2i1
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4
1
sβ

1
cβ

gY2 + gL2 sβ adrp cβ s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ
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μH cHqdpr s4 β cH2 cβ
2 + 2 sβ mΦ
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2 + s4 β sβ LF3,1,-1mqr, mdp + 1
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2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ

2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adrp cβ
2 + sβ μH cHqdpr LF3,1,0mqr, mdp +

1
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sβ μH c2 β cHqdpr cHqui2i1 gY2

1
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2 adrp cβ
2 + sβ μH cHqdpr LF3,2,-1mqr, mdp -

3
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μH cHqdpr cHqui2i1

1
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2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF4,1,-1mqr, mdp +

1
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μH cHqdpr cHqui2i1

1
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2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
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2 gY2 + gL2
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1
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1
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2 - cHqdpr cHqdst cHqdpt cHqdsr sβ

2 LF1,1,0mqr, mqt +
3
2
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2 c2 β
2 + c4 β +
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3
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(s2 β cβ + sβ c2 β) aurp sβ
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2
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3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
gY2 + gL2 aurp sβ

2 s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 -s4 β cβ
2 - 2 sβ cβ c2 β

2 + s4 β sβ
2

LF3,1,-1mup, mqr + 1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF3,1,0mup, mqr +

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ

LF3,2,-1mup, mqr - 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF4,1,-1mup, mqr +

1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aurp sβ
2 + μH cHqupr cβ LF5,1,-2mup, mqr +

3
2
s2 β cHqupr cHqust cHqupt cHqusr cHqui2i1 cβ

1
mΦ

2
1
sβ

3 LF1,1,0[mup, mus] -

1
6
c2 β cHqupr cHqupi1 cHqui2r gY2

1
sβ

2 LF2,1,0[mup, μH] +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1[mup, μH] +

1
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
aupr cβ sβ

2 3 s4 β cH2 cβ
2 gY2 + gL2 +

2 sβ mΦ
2 c2 β cβ gY2 (4 - 3 c2 β) - 3 c2 β gL2 + sβ -4 s2 β gY2 + 3 s4 β gY2 + gL2 +

μH cHqurp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

sβ cβ
2 -8 s2 β gY2 + 3 s4 β gY2 + gL2 - 3 s4 β sβ

3 gY2 + gL2 LF2,1,0mur, mqp -
3
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
gY2 + gL2 aupr cβ sβ

2 s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ +

μH cHqurp s4 β cH2 cβ
4 + sβ mΦ

2 -2 c2 β
2 cβ

3 + s4 β sβ cβ
2 - sβ

2 LF3,1,-1mur, mqp +
1
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF3,1,0mur, mqp +

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mur, mqp -

3
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF4,1,-1mur, mqp +

1
4
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aupr sβ
2 + μH cHqurp cβ LF5,1,-2mur, mqp -

4
27

c2 β cHqui2i1 gY4 LF2,1,0mui2, mB - 4
9
c2 β cHqui2i1 gY2 gs2 LF2,1,0mui2, mG +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF2,1,0MW, mqr -

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,-1MW, mqr +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF4,1,-2MW, mqr -

3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[MW, μH] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[MW, μH] +
2
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF2,1,0[MW, μH] + 2 cHqui2i1 gL4

1
mΦ

2 cβ
2 cβ

2 - sβ
2

LF2,2,-2[MW, μH] + 1
12

cHqui2i1 gL4
1
mΦ

2
1
sβ

mΦ
2 sβ

3 8 + 9 sβ
2 - 36 MW μH cβ

5 + 36 MW μH cβ sβ
4 - 3 sβ cβ

4 8 MW2 - 3 mΦ
2 + 12 μH

2 +

4 sβ cβ
2 mΦ

2 2 - 6 sβ
2 + 3 sβ

2 2 MW2 + 3 μH
2 LF2,2,-1[MW, μH] +

1
3
MW cHqui2i1 cβ gL4

1
mΦ

2
4 sβ μH mΦ

2 - 9 MW μH2 cβ
3 + 3 MW cβ sβ

2 mΦ
2 + 3 μH

2 LF2,2,0[MW, μH] -

1
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF3,1,-1[MW, μH] -

1
3
cHqui2i1 gL4 6 cβ

4 + sβ
2 + 6 sβ

4 + cβ
2 1 - 12 sβ

2 LF3,2,-2[MW, μH] +

1
6
MW cHqui2i1 gL4 9 MW cβ

2 - sβ
22 - 4 sβ μH cβ LF3,2,-1[MW, μH] +

cHqui2i1 gL4 LF3,3,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF3,3,-2[MW, μH] cβ
2 - sβ

22 +

cHqui2i1 gL4 LF4,2,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF4,2,-2[MW, μH] cβ
2 - sβ

22 -
3
16

s4 β cHqui2i1 cβ gY2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, mB] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, mB] + 1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF3,1,-2[μH, mB] +

1
8
cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2 2 sβ mΦ

2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 cβ
2 + sβ

2 +

mB μH s4 β cH2 cβ
2 cβ

2 - sβ
2 + sβ mΦ

2 -s4 β sβ -3 cβ
2 + sβ

2 + 2 cβ c2 β
2 -cβ

2 + sβ
2

LF3,1,-1[μH, mB] - 1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

LF3,1,0[μH, mB] - 3
8
cHqui2i1 gY4 LF3,2,-2[μH, mB] cβ

2 + sβ
22 +

1
8
cHqui2i1 gY4 -3 mB2 cβ

2 + sβ
22 - 20 mB sβ μH cβ cβ

2 + sβ
2 - 8 sβ

2 μH
2 cβ

2 LF3,2,-1[μH, mB] -

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

6 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 5 gL2 - 12 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, mB] +
1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 gL2 - 3 c2 β
2 gY2 + gL2

LF4,1,-1[μH, mB] + 1
4
cHqui2i1 gY4 LF4,2,-3[μH, mB] cβ

2 + sβ
22 +

1
4
cHqui2i1 gY4 mB2 cβ

2 + sβ
22 + 8 mB sβ μH cβ cβ

2 + sβ
2 + 4 sβ

2 μH
2 cβ

2 LF4,2,-2[μH, mB] +

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, mB] + 1
6
mB μH cHqui2i1 cβ gY2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, mB] +
1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF2,1,0[μH, mdp] -

cHqdpr cHqdpt cHqust cHqusi1 cHqui2r
1
cβ

2 LF3,1,-1[μH, mdp] +

1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF4,1,-2[μH, mdp] +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF2,1,0μH, mqt -

2 cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF3,1,-1μH, mqt +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF4,1,-2μH, mqt +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF2,1,0[μH, mus] -

cHqupr cHqust cHqupi1 cHqusr cHqui2t
1
sβ

2 LF3,1,-1[μH, mus] +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF4,1,-2[μH, mus] -

9
16

s4 β cHqui2i1 cβ gL2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, MW] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, MW] + 3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

2
1
sβ

gY2 + gL2

cβ
2 + sβ

2 LF3,1,-2[μH, MW] + 1
24

cHqui2i1 gL2
1
mΦ

4
1
sβ

2

2 sβ mΦ
2 -9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2 cβ

2 + sβ
2 +

9 MW μH gY2 + gL2 s4 β cH2 cβ
2 cβ

2 - sβ
2 +

sβ mΦ
2 -s4 β sβ -3 cβ

2 + sβ
2 + 2 cβ c2 β

2 -cβ
2 + sβ

2 LF3,1,-1[μH, MW] +
1
12

MW μH cHqui2i1 cβ gL2
1
mΦ

2
-9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2

LF3,1,0[μH, MW] -
1
24

cHqui2i1 gL4 69 cβ
4 + 16 sβ

2 + 69 sβ
4 + cβ

2 16 - 6 sβ
2 LF3,2,-2[μH, MW] + 1

24
cHqui2i1

gL4 -3 MW2 3 cβ
4 + 38 sβ

2 cβ
2 + 3 sβ

4 - 4 MW sβ μH cβ 8 + 51 cβ
2 + 51 sβ

2 - 72 sβ
2 μH

2 cβ
2

LF3,2,-1[μH, MW] - 3 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, MW] +

3
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

2 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 3 gL2 - 4 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, MW] + 1
4
MW μH cHqui2i1 cβ gL2

1
mΦ

2

9 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -7 gL2 + 9 c2 β

2 gY2 + gL2 LF4,1,-1[μH, MW] +
1
4
cHqui2i1 gL4 7 cβ

4 + 2 sβ
2 cβ

2 + 7 sβ
4 LF4,2,-3[μH, MW] +

1
4
cHqui2i1 gL4 MW2 cβ

4 + 14 sβ
2 cβ

2 + sβ
4 + 32 MW sβ μH cβ cβ

2 + sβ
2 + 16 sβ

2 μH
2 cβ

2

LF4,2,-2[μH, MW] + 4 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, MW] +

1
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, MW] + 1
2
MW μH cHqui2i1 cβ gL2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, MW] +
1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF2,1,1,0mB, mqp, mur -

1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF3,1,1,-1mB, mqp, mur +

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, mup -

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, mup +

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mB, mqr, mui2 +

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mqr, mui2 -

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mB, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqr, μH +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqr, μH +

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, μH -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2mB, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, μH -

1
36

cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqi1, mqr +
1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqi1, mqr +
1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mB, mqi1, mup -

1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mqi1, mup -

1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mB, mqi1, mup +

1
36

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, mui2 +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mqi1, mui2 +

1
48

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, μH -

1
48

cHqui2i1 gY4 cβ
2 + sβ

2 LF2,1,1,-1mB, mqi1, μH -
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF2,1,1,0mB, mqi1, μH +
1
72

cHqui2i1 gY4 cβ
2 + sβ

2 LF3,1,1,-2mB, mqi1, μH +
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF3,1,1,-1mB, mqi1, μH +
1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mup, mqi1 +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0[mB, mup, μH] -

4
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[mB, mup, μH] -

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0[mB, mup, μH] +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[mB, mup, μH] +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1[mB, mup, μH] -

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mui2, mqr +

1
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mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mui2, mqi1 -

4
9
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mui2, mup +

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mui2, mup -

1
12

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mui2, μH -

1
3
cHqui2i1 gY4 cβ

2 + sβ
2 LF2,1,1,-1mB, mui2, μH -

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF2,1,1,0mB, mui2, μH +

2
9
cHqui2i1 gY4 cβ

2 + sβ
2 LF3,1,1,-2mB, mui2, μH +

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF3,1,1,-1mB, mui2, μH +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + μH cβ) LF2,2,1,-1mB, μH, mqr +

1
288

gY2 -12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 6 c2 β
2 gY2 + gL2 - 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 - 22 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mqi1 + 1
288

gY2 -22 cHqui2i1 gY2 mB2 cβ
2 + sβ

2 -

mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cHqui2i1 cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 6 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -3 c2 β
2 gY2 + gL2 + 4 gY2 6 cβ

2 + 17 sβ
2 - 48 cHqui2i1 gY2 μH2 cβ

2

LF2,2,1,-1mB, μH, mqi1 - 1
6
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mqi1 +
5
8
cHqupr cHqupi1 cHqui2r gY2 LF2,2,1,-2[mB, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (6 mB sβ + μH cβ) LF2,2,1,-1[mB, μH, mup] +

1
72

gY2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 32 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mui2 + 1
72

gY2 12 mB μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 32 gY2 mB2 cβ
2 + sβ

2 + mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -3 c2 β

2 gY2 + gL2 + 8 gY2 3 cβ
2 + 11 sβ

2 + 48 gY2 μH2 cβ
2

LF2,2,1,-1mB, μH, mui2 + 2
3
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mui2 -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mdp, mds, mqr +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mds, mqt -

1
2
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF1,1,1,0[mdp, mds, μH] -

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mdp, mds, μH] -

3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mdp, mqr, mds +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mqr, mqt +

1
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cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdp, mqr, μH -

1
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cHqdpr cHqdpi1 cHqui2r
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mΦ

2
1
sβ

μH
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cβ
2
gY2 + gL2

s4 β cH2 cβ - 2 sβ mΦ
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2 LF3,1,1,-1mdp, mqr, μH +
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4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ
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cβ
2 LF2,2,1,-1mdp, mqt, mds -

1
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mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t - cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mdp, μH, mqr - 3
2
adpr cHqdst cHqdrt cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adps cβ
2 (s2 β + 2 sβ cβ) + μH cHqdsp -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mds, mqp -
3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mdr, mqp, mds -
3
2
adpr cHqdst cHqdsp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adtr cβ
2 (s2 β + 2 sβ cβ) + μH cHqdrt -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mqp, mqt -
1
8
s4 β μH adpr cHqdri1 cHqui2p

1
mΦ

2
1
sβ

2
1
cβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,1,0mdr, mqp, μH +

1
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μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdr, mqp, μH +

1
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μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2
gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ

2 c2 β
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LF3,1,1,-1mdr, mqp, μH - 1
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s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t - cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mdr, μH, mqp + 1
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cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mds, mdp, μH] +

3
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adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mds, mqp, mdr +
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4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mds, mqr, mdp -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mds, mqr, mqt -

3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mds, mqt, mdp -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0[Mep, Mes, mlr] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ
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cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, Mes, mlt -

1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mep, mlr, Mes] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1
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2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, mlr, mlt +

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mep, mlt, Mes -

1
2
aepr cHlest cHlert cHqui2i1

1
mΦ

2
1
sβ
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cβ

aeps cβ
2 (s2 β + 2 sβ cβ) + μH cHlesp -2 cβ

3 + s2 β sβ LF1,1,1,0[Mer, Mes, mlp] -
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mer, mlp, Mes] -
1
2
aepr cHlest cHlesp cHqui2i1

1
mΦ

2
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sβ

1
cβ

aetr cβ
2 (s2 β + 2 sβ cβ) + μH cHlert -2 cβ

3 + s2 β sβ LF1,1,1,0Mer, mlp, mlt +
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mes, mlp, Mer] +
1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mes, mlr, Mep] -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0Mes, mlr, mlt -

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mes, mlt, Mep +

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF2,1,1,0mG, mqp, mur -

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF3,1,1,-1mG, mqp, mur +

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF2,1,1,0mG, mqr, mup -

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
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2
3
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1
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2 + μH cHqui2r cβ LF2,1,1,0mG, mqr, mui2 +

1
3
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1
sβ

auri2 sβ
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2
3
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1
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2 + μH cHqui2r cβ LF3,1,1,-1mG, mqr, mui2 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mqi1, mqr +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mqi1, mqr +

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mG, mqi1, mup -

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mqi1, mup -

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mG, mqi1, mup +

1
3
mG s4 β μH cHqui2i1 gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mG, mqi1, mui2 +

1
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1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ
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2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mqi1, mui2 +

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mup, mqi1 -

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mui2, mqr +

1
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1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mui2, mqi1 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mui2, mup +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mui2, mup +

1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,1,1,0[mlp, Mer, Mes] -
1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF3,1,1,-1[mlp, Mer, Mes] +
1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,1,1,0[mlr, Mep, Mes] -

1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF3,1,1,-1[mlr, Mep, Mes] +

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF2,1,1,0mlr, Mes, mlt -

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF3,1,1,-1mlr, Mes, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,1,1,0mlt, Mep, Mes -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mlt, Mep, Mes +

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF2,1,1,0mlt, Mer, mlp -

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF3,1,1,-1mlt, Mer, mlp +

3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,1,1,0mqp, mdr, mds -
3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF3,1,1,-1mqp, mdr, mds +
1
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μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqp, mdr, μH + 1
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μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqp, mdr, μH -
3
2
adpr cHqust cHqusp cHqui2i1 adtr cβ

2 + sβ μH cHqdrt LF2,2,1,-1mqp, mqt, mdr +
3
2
aupr cHqust cHqusp cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

autr sβ
2 + μH cHqurt cβ LF1,1,1,0mqp, mqt, mur -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqp, mqt, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqp, mqt, mur +
3
4
aupr cHqdst cHqdsp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,2,1,-1mqp, mur, mqt +
3
2
aupr cHqust cHqurt cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

aups sβ
2 + μH cHqusp cβ LF1,1,1,0mqp, mur, mus -

1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t + cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mqp, μH, mdr - 1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqr, mB, mqi1 +
3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,1,1,0mqr, mdp, mds -

3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF3,1,1,-1mqr, mdp, mds +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqr, mdp, μH - 1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqr, mdp, μH +

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF2,1,1,0mqr, mds, mqt -

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF3,1,1,-1mqr, mds, mqt -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqr, mG, mqi1 -

3
2
sβ μH cHqdpr cHqust cHqusr cHqui2i1

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,2,1,-1mqr, mqt, mdp +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqr, mqt, mup +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mqr, mqt, mup -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mqr, mqt, mup +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mqt, mus -

3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - cHqupr cHqupt

aurs sβ
2 + μH cHqusr cβ LF2,1,1,0mqr, mqt, mus + 3

2
μH cHqust cHqui2i1 cβ

1
sβ

2

cHqdpr cHqdpt - cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ LF3,1,1,-1mqr, mqt, mus -

1
2
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t LF1,1,1,0mqr, mqt, μH +

1
4
cHqust

1
sβ

2
cHqusi1 cHqui2r cHqdpr cHqdpt + cHqupr cHqupt - cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1mqr, mqt, μH -
1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqr, mqi1, MW +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mup, mus +

3
4
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - 2 cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ

LF2,2,1,-1mqr, mus, mqt + 3
2
cHqupr cHqupi1 cHqui2r gL2 LF1,1,1,0mqr, MW, μH -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t + cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mqr, μH, mdp + 3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2

μH
2 1

cβ
2 LF2,1,1,0mqt, mdp, mds -

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mqt, mdp, mds +

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,0mqt, mdr, mqp -

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF3,1,1,-1mqt, mdr, mqp -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqt, mqp, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqt, mqp, mur -
3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 -aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ

LF2,1,1,0mqt, mqr, mus + 3
2
μH cHqust cHqui2i1 cβ

1
sβ

2

-aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ LF3,1,1,-1mqt, mqr, mus -
1
4
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1mqt, mqr, μH +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqt, mup, mus +

3
4
aupr cHqui2i1 cHqdst cHqdsp - 2 cHqust cHqusp

autr sβ
2 + μH cHqurt cβ LF2,2,1,-1mqt, mur, mqp +

3
4
μH cHqdpr cHqdpt cHqust cHqui2i1 cβ

1
sβ

2 aurs sβ
2 + μH cHqusr cβ LF2,2,1,-1mqt, mus, mqr +

1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqi1, mB, mqr +
1

216
mB gY2

1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mB, mui2 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mqi1, mB, mui2 + 1
72

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,1,-1mqi1, mB, μH +
1
72

mB μH c2 β cHqui2i1 cβ
1
sβ

gY4 - 3 gY2 gL2 LF2,1,1,0mqi1, mB, μH +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqi1, mG, mqr +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mG, mui2 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF3,1,1,-1mqi1, mG, mui2 -

1
4
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,0mqi1, mqr, MW +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqi1, mqr, MW -

3
16

MW s4 β μH cHqui2i1 gL2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mqi1, MW, μH -

1
8
c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,1,-1mqi1, MW, μH -

1
8
MW μH c2 β cHqui2i1 cβ gL2

1
sβ

gY2 + gL2 LF2,1,1,0mqi1, MW, μH -

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mup, mB, mui2 -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mup, mG, mui2 +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mup, mqr, mqt -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mup, mqr, mqt +

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mup, mqr, mus -

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mup, mqr, mus -
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,2,1,-1mup, mus, mqr -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,2,1,-1mup, mus, mqt -

1
2
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF1,1,1,0[mup, mus, μH] -

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mup, mus, μH] +

3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,1,1,0mur, mqp, mqt -
3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mur, mqp, mqt +

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF2,1,1,0mur, mqp, mus -

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF3,1,1,-1mur, mqp, mus -

3
2
aupr cHqust cHqurt cHqui2i1 aups sβ

2 + μH cHqusp cβ LF2,2,1,-1mur, mus, mqp +
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mus, mqr, mqt -

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mus, mqr, mqt +

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF2,1,1,0mus, mqt, mup -

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mus, mqt, mup +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mus, mup, μH] +

1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mB, mqi1 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mB, mqi1 + 2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mui2, mB, mup +

2
9
c2 β cHqui2i1 gY4 LF2,1,1,-1mui2, mB, μH +

2
9
mB μH c2 β cHqui2i1 cβ gY4

1
sβ

LF2,1,1,0mui2, mB, μH +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mG, mqi1 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mG, mqi1 + 2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mui2, mG, mup -

3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1MW, mqr, μH -
3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0MW, mqr, μH +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2MW, mqr, μH +

3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1MW, mqr, μH +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1MW, mqi1, mqr -

3
16

cHqui2i1 gL4 cβ
2 + 5 sβ

2 LF2,1,1,-1MW, mqi1, μH -
1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF2,1,1,0MW, mqi1, μH +

1
8
cHqui2i1 gL4 cβ

2 + 5 sβ
2 LF3,1,1,-2MW, mqi1, μH +

1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF3,1,1,-1MW, mqi1, μH -

2 cHqui2i1 gY2 gL2 LF2,2,1,-2[MW, μH, mB] cβ
2 + sβ

22 +
1
2
cHqui2i1 gY2 gL2 -3 mB MW cβ

2 + sβ
22 - 2 sβ μH cβ (7 mB + 5 MW) cβ

2 + sβ
2 - 12 sβ

2 μH
2 cβ

2

LF2,2,1,-1[MW, μH, mB] - 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF2,2,1,0[MW, μH, mB] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[MW, μH, mB] cβ
2 + sβ

22 + cHqui2i1 gY2 gL2

mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2 LF3,2,1,-2[MW, μH, mB] +

4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[MW, μH, mB] +

1
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mdp] +

1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,2,1,-1[MW, μH, mdp] +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2MW, μH, mqr +

3
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (5 MW sβ + μH cβ) LF2,2,1,-1MW, μH, mqr +

1
32

gL2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 10 gL2 cβ
2 + 5 sβ

2

LF2,2,1,-2MW, μH, mqi1 + 1
32

gL2 12 MW μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 10 gL2 MW2 5 cβ
2 + sβ

2 + 3 MW μH cβ
1
mΦ

2
1
sβ

2
s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -c2 β

2 gY2 + gL2 + 4 gL2 2 cβ
2 + 7 sβ

2 + 48 gL2 μH2 cβ
2

LF2,2,1,-1MW, μH, mqi1 + 3
2
cHqui2i1 gL4 MW2 μH2 cβ

2 LF2,2,1,0MW, μH, mqi1 +
1
8
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,2,1,-1[MW, μH, mup] -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqr -

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF2,1,1,0μH, mB, mqr +

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqr +

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF3,1,1,-1μH, mB, mqr +

1
8
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqi1 +

1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF2,1,1,0μH, mB, mqi1 -

1
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqi1 -
1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF3,1,1,-1μH, mB, mqi1 -

29
24

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[μH, mB, mup] -
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF2,1,1,0[μH, mB, mup] +

7
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[μH, mB, mup] +
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF3,1,1,-1[μH, mB, mup] -

1
2
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mui2 -

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0μH, mB, mui2 +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mui2 +

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1μH, mB, mui2 + 1
4
cHqui2i1 gY2 gL2

1
mΦ

2
1
sβ

sβ mΦ
2 3 cβ

4 + 8 sβ
2 cβ

2 + 3 sβ
4 - 4 μH cβ (mB + MW) cβ

4 - sβ
4 + 8 sβ μH

2 cβ
2 -cβ

2 + sβ
2

LF2,1,1,-1[μH, mB, MW] + mB cHqui2i1 cβ gY2 gL2
1
mΦ

2

MW cβ mΦ
2 sβ

2 + 2 sβ μH mΦ
2 cβ

2 + sβ
2 + 2 MW cβ μH

2 -cβ
2 + sβ

2 LF2,1,1,0[μH, mB, MW] -
1
4
cHqui2i1 gY2 gL2 7 cβ

4 + 10 sβ
2 cβ

2 + 7 sβ
4 LF3,1,1,-2[μH, mB, MW] + 1

4
cHqui2i1 gY2 gL2

-mB MW 3 cβ
2 + sβ

2 cβ
2 + 3 sβ

2 - 4 sβ μH cβ (5 mB + 3 MW) cβ
2 + sβ

2 - 16 sβ
2 μH

2 cβ
2

LF3,1,1,-1[μH, mB, MW] - 2 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,1,1,0[μH, mB, MW] +

cHqui2i1 gY2 gL2 cβ
4 + sβ

2 cβ
2 + sβ

4 LF4,1,1,-3[μH, mB, MW] +
1
2
cHqui2i1 gY2 gL2 mB MW cβ

4 + 4 sβ
2 cβ

2 + sβ
4 + 6 sβ μH cβ (mB + MW) cβ

2 + sβ
2 + 6 sβ

2 μH
2 cβ

2

LF4,1,1,-2[μH, mB, MW] + 3 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF4,1,1,-1[μH, mB, MW] +

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[μH, mdp, mds] -

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF2,1,1,0μH, mdp, mqr +

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF3,1,1,-1μH, mdp, mqr -

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,0μH, mdp, mqt +

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF3,1,1,-1μH, mdp, mqt -

3
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,1,1,-1[μH, mdp, MW] -

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,1,1,0[μH, mdp, MW] +

1
2
cHqdpr cHqdpi1 cHqui2r gL2 LF3,1,1,-2[μH, mdp, MW] +

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF3,1,1,-1[μH, mdp, MW] -

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF2,1,1,0μH, mdr, mqp +

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF3,1,1,-1μH, mdr, mqp +

1
4
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1μH, mqr, mqt - 3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqr, MW -
3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF2,1,1,0μH, mqr, MW +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqr, MW +

3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF3,1,1,-1μH, mqr, MW -

9
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqi1, MW -

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0μH, mqi1, MW +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqi1, MW +

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1μH, mqi1, MW +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[μH, mup, mus] -

3
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1[μH, mup, MW] -

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,1,1,0[μH, mup, MW] +

1
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2[μH, mup, MW] +

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF3,1,1,-1[μH, mup, MW] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[μH, MW, mB] cβ
2 + sβ

22 +

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2

LF3,2,1,-2[μH, MW, mB] + 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[μH, MW, mB] -

1
8
aupr cHquri1 cHqui2p gY2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqp, mur, μH +

3
16

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqp, mur, μH -
4
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mB, mqp, mui2, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mB, mqp, mui2, mur -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqr, mup, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqr, mup, μH -

4
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqr, mui2, mup +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, mup -

1
6
cHqupr cHqupi1 gY2

1
sβ

2 (3 mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,0mB, mqr, mui2, μH + 1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, μH -

1
36

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,0mB, mqi1, mqp, mur +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mB, mqi1, mqp, mur -

1
36

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mqr, mup +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mqr, mup -

2
9
mB cHqupr cHqupi1 gY2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqi1, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mqi1, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mqi1, mqr, μH +

1
24

cHqupr cHqui2r gY2
1
sβ

2 (3 mB sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mB, mqi1, mup, μH - 1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mup, μH -

2
9
mB cHqupr cHqui2r gY2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mui2, mup -

2
9
gY4

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ mB cβ

2 + sβ
2 + sβ μH cβ LF2,1,1,1,-1mB, mqi1, mui2, μH -

2
9
μH cβ gY4 mB2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF2,1,1,1,0mB, mqi1, mui2, μH +
1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF1,1,1,1,-1mB, mqi1, MW, μH +

1
12

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF1,1,1,1,0mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1mB, mqi1, MW, μH +
2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mui2, mup, μH +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mui2, mup, μH +

3 sβ cHqdpr cHqdst cHqui2i1
1
mΦ

2 μH
2 1

cβ
2

sβ cHqdpt cHqdsr μH
2 + adrs -sβ adtp cβ

2 + μH cHqdpt cβ
2 - sβ

2

LF1,1,1,1,0mdp, mds, mqr, mqt - 1
2
μH cHqdpr cHqdst

1
cβ

4

sβ adtp cHqdsi1 cHqui2r cβ
2 + μH -2 cHqdpi1 cHqdsr cHqui2t cβ

2 + cHqdpt cHqdsi1 cHqui2r sβ
2

LF1,1,1,1,0mdp, mds, mqt, μH -
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mdp, mds, mqt, μH -

3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4 cHqdpt cHqdsr sβ

2 μH
2 + adrs adtp cβ

4 + sβ μH cHqdpt cβ
2

LF2,2,1,1,-1mdp, mqr, mds, mqt - 1
2
μH cHqdpr

1
sβ

1
cβ

2

-2 sβ μH cHqdst cHqdpi1 cHqdsr cHqui2t + cHqust cHqusi1 cHqui2r adtp cβ
2 + sβ μH cHqdpt

LF1,1,1,1,0mdp, mqr, mqt, μH -
1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdp, mqr, MW, μH +

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mdp, mqr, MW, μH +

3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mdp, mqt, mds, mqr -

1
2
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,0mdp, mqi1, mqr, MW -

1
4
cHqdpr cHqui2r gL2

1
cβ

2 (3 MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1

LF1,1,1,1,0mdp, mqi1, MW, μH - 1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mdp, mqi1, MW, μH + 3 μH adpr cHqdst cHqui2i1

1
mΦ

2

μH cHqdsp adtr cβ
2 - sβ

2 + 2 sβ μH cHqdrt + adps -2 sβ adtr cβ
2 + μH cHqdrt cβ

2 - sβ
2

LF1,1,1,1,0mdr, mds, mqp, mqt - 1
2
adpr cHqdst

1
sβ

1
cβ

2

sβ adps cHqdri1 cHqui2t cβ
2 + μH -2 cHqdrt cHqdsi1 cHqui2p cβ

2 + cHqdri1 cHqdsp cHqui2t sβ
2

LF1,1,1,1,0mdr, mds, mqp, μH +
1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mdr, mds, mqp, μH +

3 adpr adst cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHqdrs cHqdtp μH

2 + adpt -sβ adsr cβ
2 + μH cHqdrs cβ

2 - sβ
2

LF1,1,1,1,0mdr, mdt, mqp, mqs - 3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqp, mds, mqt - 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdr, mqp, mdt, mqs -
1
2
adpr

1
sβ

2
-2 sβ μH cHqdst cHqdri1 cHqdsp cHqui2t + cHqust cHqusi1 cHqui2p adtr cβ

2 + sβ μH cHqdrt

LF1,1,1,1,0mdr, mqp, mqt, μH -
1
4
adpr cHqdri1 cHqui2p gL2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdr, mqp, MW, μH +

1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mdr, mqp, MW, μH +

3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdr, mqs, mdt, mqp +
3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqt, mds, mqp -

1
2
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF1,1,1,1,0mdr, mqi1, mqp, MW +
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mds, mdp, mqt, μH -

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mds, mdr, mqp, μH +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,2,1,1,-1mds, mqp, mdr, mqt + 3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,2,1,1,-1mds, mqr, mdp, mqt -
3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mds, mqt, mdp, mqr -

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mds, mqt, mdr, mqp + 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdt, mqp, mdr, mqs -
3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdt, mqs, mdr, mqp + sβ cHlepr

cHlest cHqui2i1
1
mΦ

2 μH
2 1

cβ
2
sβ cHlept cHlesr μH

2 + aers -sβ aetp cβ
2 + μH cHlept cβ

2 - sβ
2

LF1,1,1,1,0Mep, Mes, mlr, mlt - 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mep, mlr, Mes, mlt +
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mep, mlt, Mes, mlr +

μH aepr cHlest cHqui2i1
1
mΦ

2
μH cHlesp aetr cβ

2 - sβ
2 + 2 sβ μH cHlert +

aeps -2 sβ aetr cβ
2 + μH cHlert cβ

2 - sβ
2 LF1,1,1,1,0Mer, Mes, mlp, mlt +

aepr aest cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHlers cHletp μH

2 + aept -sβ aesr cβ
2 + μH cHlers cβ

2 - sβ
2

LF1,1,1,1,0Mer, Met, mlp, mls - 1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlp, Mes, mlt - 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Mer, mlp, Met, mls +
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Mer, mls, Met, mlp +
1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlt, Mes, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,2,1,1,-1Mes, mlp, Mer, mlt + 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mes, mlr, Mep, mlt -
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mes, mlt, Mep, mlr -

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mes, mlt, Mer, mlp + 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Met, mlp, Mer, mls -
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Met, mls, Mer, mlp -
4
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mG, mqp, mui2, mur +
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mG, mqp, mui2, mur -

4
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqr, mui2, mup +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mG, mqr, mui2, mup -

4
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mG, mqi1, mqp, mur +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mG, mqi1, mqp, mur -

4
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mqr, mup +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mG, mqi1, mqr, mup -

8
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqi1, mqr, mui2 -

8
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mui2, mup +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlp, Mer, Mes, mlt - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlp, Mer, Mes, mlt +
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,1,1,1,0mlp, Mer, Met, mls -
1
2
aepr aest cHqui2i1 cHlers cHletp sβ

2 μH
2 + aept aesr cβ

4 + sβ μH cHlers cβ
2

LF3,1,1,1,-1mlp, Mer, Met, mls +
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mlr, Mep, Mes, mlt -

1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4
cHlept cHlesr sβ

2 μH
2 + aers aetp cβ

4 + sβ μH cHlept cβ
2

LF3,1,1,1,-1mlr, Mep, Mes, mlt + 1
2
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,1,1,1,0mls, Mer, Met, mlp -
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF3,1,1,1,-1mls, Mer, Met, mlp +
1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,1,1,1,0mlt, Mep, Mes, mlr -
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mlt, Mep, Mes, mlr +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlt, Mer, Mes, mlp - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlt, Mer, Mes, mlp -
1
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aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mB, mqi1, mur +

5
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aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mqp, mB, mur, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqp, mdr, mds, mqt - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqp, mdr, mds, mqt +
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,1,1,1,0mqp, mdr, mdt, mqs -
3
2
adpr adst cHqui2i1 cHqdrs cHqdtp sβ

2 μH
2 + adpt adsr cβ

4 + sβ μH cHqdrs cβ
2

LF3,1,1,1,-1mqp, mdr, mdt, mqs +
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqp, mdr, mqt, μH -

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqp, mdr, mqi1, MW -
1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mqp, mdr, MW, μH -

2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mG, mqi1, mur -
3
2
adpr aust cHqui2i1 aupt sβ

2 + μH cHqutp cβ adsr cβ
2 + sβ μH cHqdrs

LF2,2,1,1,-1mqp, mqs, mdr, mut + 3 aupr aust cHqui2i1
1
mΦ

2
1
sβ

2 cβ
2

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF1,1,1,1,0mqp, mqs, mur, mut +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mqp, mqs, mur, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mqp, mqs, mur, mut -
3
2
μH adpr cHqust cHqui2i1 cβ

1
sβ

2 aups sβ
2 + μH cHqusp cβ adtr cβ

2 + sβ μH cHqdrt

LF2,2,1,1,-1mqp, mqt, mdr, mus - 3
2
sβ μH aupr cHqdst cHqui2i1

1
cβ

2

autr sβ
2 + μH cHqurt cβ adps cβ

2 + sβ μH cHqdsp LF2,2,1,1,-1mqp, mqt, mds, mur +

3 μH aupr cHqust cHqui2i1 cβ
1
mΦ

2
1
sβ

4 cβ
2 - sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mqt, mur, mus +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqp, mqt, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqp, mqt, mur, mus -
1
2
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF1,1,1,1,0mqp, mqt, mur, μH +

1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqp, mqt, mur, μH -

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mqi1, mur, MW -

1
2
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mur, mus, μH -

1
8
aupr cHquri1 cHqui2p gL2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqp, mur, MW, μH -

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mqp, mur, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqp, mus, mqt, mur - 3

2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF2,2,1,1,-1mqp, mut, mqs, mur -
1
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μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mB, mqi1, mup +

5
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μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mqr, mB, mup, μH -

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mqr, mB, mui2, μH +

3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mqr, mdp, mds, mqt -

3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF3,1,1,1,-1mqr, mdp, mds, mqt +
1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqr, mdp, mqt, μH -

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqr, mdp, mqi1, MW -

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mqr, mdp, MW, μH -

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mG, mqi1, mup -

3
2
cHqdpr cHqust cHqui2i1

1
sβ

μH
2 1

cβ
aurs sβ

2 + μH cHqusr cβ

adtp cβ
2 + sβ μH cHqdpt LF2,2,1,1,-1mqr, mqt, mdp, mus -

3 cHqupr cHqust cHqui2i1
1
mΦ

2
1
sβ

4 cHqupt cHqusr μH
4 cβ

4 + aurs sβ
2 μH

2 cβ
2 autp sβ

2 + 2 μH cHqupt cβ

LF1,1,1,1,0mqr, mqt, mup, mus + 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF2,1,1,1,0mqr, mqt, mup, mus -
3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF3,1,1,1,-1mqr, mqt, mup, mus +
1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

4 μH
2 cβ

2 LF2,1,1,1,-1mqr, mqt, mup, μH -

1
2
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF1,1,1,1,0mqr, mqt, mus, μH -

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1mqr, mqt, mus, μH -

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mqi1, mup, MW -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqr, mup, MW, μH -

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mqr, mup, MW, μH -

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,2,1,1,-1mqr, mus, mqt, mup + 3
2
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,1,1,1,0mqs, mdr, mdt, mqp -
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF3,1,1,1,-1mqs, mdr, mdt, mqp +
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,2,1,1,-1mqs, mur, mqp, mut +
3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,1,1,1,0mqt, mdp, mds, mqr -
3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mqt, mdp, mds, mqr -

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqt, mdp, mqr, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqt, mdr, mds, mqp - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqt, mdr, mds, mqp -
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqt, mdr, mqp, μH +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqt, mqp, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqt, mqp, mur, mus -
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqt, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mqt, mqr, mup, mus -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mqt, mqr, mup, mus +

1
4
μH aurs cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

2 LF2,1,1,1,-1mqt, mqr, mus, μH -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,2,1,1,-1mqt, mup, mqr, mus -

1
2
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF1,1,1,1,0mqt, mup, mus, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqt, mur, mqp, mus +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mB, mqp, mur +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mqr, mup -

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mup, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, mqr, MW +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, MW, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqi1, mdr, mqp, MW +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mG, mqp, mur +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mG, mqr, mup -

1
4
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mqi1, mqp, mur, MW +
1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mqp, mur, MW -

1
4
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mqi1, mqr, mup, MW +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mqr, mup, MW +

1
2
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,-1mqi1, mqr, MW, μH +

1
2
MW μH cHqui2r cβ gL2

1
sβ

2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,0mqi1, mqr, MW, μH -

1
8
cHqupr cHqui2r gL2

1
sβ

2 (3 MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mqi1, mup, MW, μH + 1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mup, MW, μH -

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mB, mqr, mui2 -

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mup, mB, mqr, μH +

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mup, mB, mqi1, μH -

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mG, mqr, mui2 +

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,1,1,1,0mup, mqr, mqt, mus - 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF3,1,1,1,-1mup, mqr, mqt, mus +
1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mup, mqr, MW, μH -

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mup, mqt, mus, μH -

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF2,1,1,1,-1mup, mqi1, MW, μH - 3
4
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + 2 μH cHqupt cβ sβ

2 LF2,2,1,1,-1mup, mus, mqr, mqt -
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mB, mqp, mui2 -
5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mur, mB, mqp, μH -
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mG, mqp, mui2 +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mur, mqp, mqs, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mur, mqp, mqs, mut +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mur, mqp, mqt, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mur, mqp, mqt, mus +
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mur, mqp, mus, μH +

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mur, mqp, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mur, mus, mqp, mqt - 3

4
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF2,2,1,1,-1mur, mut, mqp, mqs +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mus, mqp, mqt, mur - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mus, mqp, mqt, mur -
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mus, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mus, mqr, mqt, mup -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mus, mqr, mqt, mup +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mus, mqt, mup, μH +

3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mut, mqp, mqs, mur -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mut, mqp, mqs, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mB, mqp, mur +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, mup +

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, μH +

2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mG, mqp, mur +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mG, mqr, mup -

1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2MW, mB, mqi1, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1MW, mB, mqi1, μH +
3
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdp, mqr, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, mqr +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, μH +

3
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdr, mqp, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1MW, mdr, mqi1, mqp +
3
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqp, mur, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqr, mup, μH +

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1MW, mqi1, mqp, mur +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mqr, mup +

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mup, μH +

1
16

aupr cHquri1 cHqui2p gY2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqp, mur +

1
2
mB aupr cHquri1 cHqui2p gY2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mB, mqp, mur +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqr, mup +

1
2
mB cHqupr cHqupi1 cHqui2r gY2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mB, mqr, mup +

1
4
cHqupr cHqupi1 gY2

1
sβ

2 (mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF2,1,1,1,-1μH, mB, mqr, mui2 - 1
16

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mB, mqi1, mup +

1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mqi1, MW +

1
24

cHqui2i1 gY2 gL2
1
sβ

3 mB MW sβ cβ
2 + sβ

2 + 2 μH cβ (mB + MW) 2 cβ
2 + 5 sβ

2 + 8 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mqi1, MW + 1
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mqi1, MW +
1
3
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mui2, MW +

1
3
cHqui2i1 gY2 gL2

1
sβ

mB MW sβ cβ
2 + sβ

2 + μH cβ (mB + MW) cβ
2 + 3 sβ

2 + 2 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mui2, MW + 2
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mui2, MW +

1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mds, mqt +

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mqr, mqt +

1
8
μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2
9 MW sβ cβ + μH 8 cβ

2 + 9 sβ
2 LF2,1,1,1,-1μH, mdp, mqr, MW +

MW sβ cHqdpr cHqdpi1 cHqui2r gL2 μH3
1
cβ

LF2,1,1,1,0μH, mdp, mqr, MW + 3
8
cHqdpr cHqui2r

gL2
1
cβ

2 (MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1μH, mdp, mqi1, MW +

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1μH, mdr, mds, mqp +

1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1μH, mdr, mqp, mqt +

1
8
adpr cHqdri1 cHqui2p gL2

1
sβ

9 MW sβ cβ + μH 8 cβ
2 + 9 sβ

2 LF2,1,1,1,-1μH, mdr, mqp, MW +

MW adpr cHqdri1 cHqui2p cβ gL2 μH2 LF2,1,1,1,0μH, mdr, mqp, MW +
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1μH, mqp, mqt, mur +

1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1μH, mqp, mur, mus +

1
16

aupr cHquri1 cHqui2p gL2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqp, mur, MW +

1
2
MW aupr cHquri1 cHqui2p gL2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mqp, mur, MW +

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1μH, mqr, mqt, mus +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqr, mup, MW +

1
2
MW cHqupr cHqupi1 cHqui2r gL2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mqr, mup, MW +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1μH, mqt, mup, mus +

3
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mqi1, mup, MW +

2
3
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,1,-1mB, mqp, mui2, mur, μH +

2
3
mB μH aupr cHquri1 cβ gY2

1
sβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqp, mui2, mur, μH +

2
3
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,1,-1mB, mqr, mui2, mup, μH +

2
3
mB cHqupr cHqupi1 gY2

1
sβ

3 μH
2 cβ

2 auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqr, mui2, mup, μH -
1
6
aupr cHqui2p gY2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mB, mqi1, mqp, mur, μH -

1
6
mB μH aupr cHqui2p cβ gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mB, mqi1, mqp, mur, μH -

2
9
mB aupr gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqi1, mqp, mui2, mur -

1
6
μH cHqupr cHqui2r cβ gY2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mB, mqi1, mqr, mup, μH -

1
6
mB cHqupr cHqui2r gY2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mup, μH -
2
9
mB μH cHqupr cβ gY2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mui2, mup + 1
3
gY2 gL2

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ

 (mB + MW) cβ
2 + sβ

2 + 2 sβ μH cβ LF1,1,1,1,1,-1mB, mqi1, mui2, MW, μH +
2
3
mB MW μH cβ gY2 gL2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF1,1,1,1,1,0mB, mqi1, mui2, MW, μH +

sβ cHqdpr cHqdst cHqdpi1 cHqui2t μH
3 1

cβ
4

adrs cβ
2 + sβ μH cHqdsr LF1,1,1,1,1,0mdp, mds, mqr, mqt, μH +

sβ μH cHqdpr cHqui2r gL2
1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,1,-1mdp, mqi1, mqr, MW, μH +

MW cHqdpr cHqui2r gL2 μH2
1
cβ

adi1p cβ
2 + sβ μH cHqdpi1 LF1,1,1,1,1,0mdp, mqi1, mqr, MW, μH +

adpr cHqdst μH
2 1

cβ
2
adtr cHqdsi1 cHqui2p cβ

2 + sβ μH cHqdrt cHqdsi1 cHqui2p +

cHqdri1 cHqui2t adps cβ
2 + sβ μH cHqdsp LF1,1,1,1,1,0mdr, mds, mqp, mqt, μH +

μH adpr adst cHqdri1 cHqui2s
1
sβ

adpt cβ
2 + sβ μH cHqdtp LF1,1,1,1,1,0mdr, mdt, mqp, mqs, μH +

adpr cHqui2p gL2 adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,-1mdr, mqi1, mqp, MW, μH +

MW μH adpr cHqui2p cβ gL2
1
sβ

adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,0mdr, mqi1, mqp, MW, μH -

8
3
mG aupr gs2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ aupi2 sβ

2 + μH cHqui2p cβ

LF1,1,1,1,1,0mG, mqi1, mqp, mui2, mur - 8
3
mG μH cHqupr cβ gs2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,1,0mG, mqi1, mqr, mui2, mup +

1
2
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mqi1, mqp, mur, MW, μH +
1
2
MW μH aupr cHqui2p cβ gL2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mqi1, mqp, mur, MW, μH +

1
2
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mqi1, mqr, mup, MW, μH +

1
2
MW cHqupr cHqui2r gL2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mqi1, mqr, mup, MW, μH

uH
i1_i2_  1

8
s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY2 + gL2 +

ℏ 
1
192

1
mΦ

4
1
sβ

3
1
cβ

2
-6 cHqupr 6 s4 β cHqupr cHqui2i1 cH2 cβ

5 gY2 + gL2 +

sβ mΦ
2 cβ

3 -8 cHqust cHqupt cβ cHqusi1 cHqui2r - 12 cHqusr cHqui2i1 -

gY2 + gL2 12 cHqupr cHqui2i1 cβ c2 β
2 - 5 s4 β sβ cHqupi1 cHqui2r +

sβ s4 β sβ cHqui2i1 mΦ
2 cβ

2 6 cβ
3 gY2 + gL2 gY2 + 3 gL2 - 3 s4 β sβ gY2 + gL2

2
+

2 cβ -38 gY4 - 14 gL4 + 3 sβ
2 gY2 + gL2 gY2 + 3 gL2 +

2 cHqdpr 3 sβ cHqdpi1 -s4 β cHqui2r cH2 cβ
3 gY2 + gL2 + sβ mΦ

2 2 cHqui2r c2 β
2 cβ

2

gY2 + gL2 + s4 β sβ cHqui2r cβ gY2 + gL2 + 8 cHqdst cHqdsr cHqui2t sβ
2 +

8 cHqust mΦ
2 -3 cHqdpi1 cHqusr cHqui2t sβ

2 cβ
2 + cHqdpt cHqusi1 cHqui2r

3 cβ
4 - 3 sβ

2 cβ
2 - sβ

4 +
1
16

cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2 3 cHqdpr cHqdpr s2 β s4 β cH2 cβ

2 + mΦ
2

s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2 -∑p gY

2 cβ
2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mdp] + 1
24

cHqui2i1
1
mΦ

2
1
sβ

1
cβ

6 s2 β cHqdpr cHqdpr gY2 c2 β + 2 cβ
2 +

∑p gY
4 cβ

2 (-2 s2 β c2 β + s4 β)

LF2,0[mdp] - 1
36
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2

1
sβ

LF3,-1[mdp] + 1
16

cHqui2i1
1
mΦ

6

1
sβ

2

1
cβ

2

gY2 + gL2

cHlepr cHlepr s2 β s4 β cH2 cβ
2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2 -

∑p gY
2 cβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β +

s2 β s4 β mΦ
2 sβ

2 LF1,0[Mep] +
1
8
cHqui2i1

1
mΦ

2
1
sβ

1
cβ

2 s2 β cHlepr cHlepr gY2 c2 β + 2 cβ
2 +∑p gY

4 cβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[Mep] -
1
12
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[Mep] +

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0[mlp] -
1
16
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + gL4 (2 s2 β c2 β - s4 β) LF2,0[mlp] -

1
24
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + gL4 LF3,-1[mlp] +

1
72
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0[mlp] +

1
48
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1[mlp] -

2
45
∑p cHqu

i2i1 gL4 LF5,-2[mlp] +

1
16

cHlepr cHlepr cHqui2i1
1
mΦ

6
1
sβ

2
1
cβ

2
gY2 + gL2

s2 β s4 β cH2 cβ
2 + mΦ

2 s2 β s4 β cβ
2 + s2 β s4 β sβ

2 + 2 sβ cβ -s2 β c2 β
2 + c4 β + s2 β

3 + s4 β sβ
2

LF1,0[mlr] -
1
8
s2 β cHlepr cHlepr cHqui2i1

1
mΦ

2
1
sβ

1
cβ

c2 β + 2 cβ
2 gY2 - gL2 LF2,0[mlr] -

1
2
c2 β cHlepr cHlepr cHqui2i1 gL2 LF3,0[mlr] +

1
2
c2 β cHlepr cHlepr cHqui2i1 gL2 LF4,-1[mlr] -

1
16
∑p cHqu

i2i1 gY2
1
mΦ

6
1
sβ

2
gY2 + gL2

s2 β s4 β cβ
2 cH2 + mΦ

2 - sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2

LF1,0mqp -
1
48
∑p cHqu

i2i1 cβ
1
mΦ

2
1
sβ

gY4 + 9 gL4 (2 s2 β c2 β - s4 β) LF2,0mqp -

1
72
∑p s4 β cHqui2i1 cβ

1
mΦ

2
1
sβ

gY4 + 9 gL4 LF3,-1mqp +

1
24
∑p cHqu

i2i1 gL4 -4 + 9 c2 β
2 LF3,0mqp +

1
16
∑p cHqu

i2i1 gL4 5 - 6 c2 β
2 LF4,-1mqp -

2
15
∑p cHqu

i2i1 gL4 LF5,-2mqp -

3
16

cHqui2i1
1
mΦ

6
1
sβ

4
1
cβ

2
gY2 + gL2

cHqupr cHqupr cβ
2 s2 β s4 β cβ

2 cH2 + mΦ
2 - 2 sβ cβ mΦ

2 s2 β c2 β
2 + c4 β - s2 β

2 + s4 β cβ
2 +

s2 β s4 β mΦ
2 sβ

2 - cHqdpr cHqdpr sβ
2 s2 β s4 β cH2 cβ

2 +

mΦ
2 s2 β s4 β cβ

2 + s2 β s4 β sβ
2 + 2 sβ cβ -s2 β c2 β

2 + c4 β + s2 β
3 + s4 β sβ

2

LF1,0mqr + 1
8
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqdpr cHqdpr sβ
2 c2 β + 2 cβ

2 gY2 + 3 gL2 -

cHqupr cHqupr cβ
2 gY2 - 3 gL2 c2 β - 2 sβ

2 LF2,0mqr +
3
2
c2 β cHqui2i1 gL2 -cHqdpr cHqdpr + cHqupr cHqupr LF3,0mqr +

3
2
c2 β cHqui2i1 gL2 cHqdpr cHqdpr - cHqupr cHqupr LF4,-1mqr +

1
16

cHqui2i1
1
mΦ

6
1
sβ

4
gY2 + gL2

3 cHqupr cHqupr -s2 β s4 β cβ
2 cH2 + mΦ

2 + 2 sβ cβ mΦ
2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β cβ

2 -

s2 β s4 β mΦ
2 sβ

2 + 2∑p gY
2 sβ

2 s2 β s4 β cβ
2 cH2 + mΦ

2 -

sβ cβ mΦ
2 2 s2 β c2 β

2 + c4 β - s2 β
2 + s4 β c2 β + s2 β s4 β mΦ

2 sβ
2 LF1,0[mup] +

1
6
cHqui2i1 cβ

1
mΦ

2
1
sβ

3 3 s2 β cHqupr cHqupr gY2 c2 β - 2 sβ
2 +∑p gY

4 sβ
2 (-2 s2 β c2 β + s4 β)

LF2,0[mup] - 1
9
∑p s4 β cHqui2i1 cβ gY4

1
mΦ

2
1
sβ

LF3,-1[mup] +

1
6
s4 β cHqui2i1 cβ gL4

1
mΦ

2
1
sβ

LF3,-1[MW] - 1
9
cHqui2i1 gL4 LF3,0[MW] -

1
6
cHqui2i1 gL4 LF4,-1[MW] +

8
45

cHqui2i1 gL4 LF5,-2[MW] +

1
64

s4 β cHqui2i1
1
mΦ

6
1
sβ

2
gY2 + gL2 -3 s4 β cβ

2 gY2 + gL2 cH2 + mΦ
2 +

2 sβ cβ mΦ
2 gY2 -1 + 6 c2 β

2 + 3 c4 β - 3 s2 β
2 + 3 gL2 -1 + 2 c2 β

2 + c4 β - s2 β
2 -

3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF1,0[mΦ] +
1
64

s4 β
1
mΦ

2
1
sβ

1
cβ

gY2 + gL2 cHqui2i1 cβ
2 gY2 3 + 7 c4 β - 10 s2 β
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2 + sβ μH cHlepr LF2,2,0[Mep, mlr] +

1
8
aepr cHqui2i1

1
mΦ

6
1
sβ

2
1
cβ

gY2 + gL2

sβ aepr cβ
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sβ cβ
2 gY2 (-2 s2 β + s4 β) + gL2 (2 s2 β + s4 β) - s4 β sβ
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2 + sβ μH cHlerp LF3,2,-1[mlp, Mer] +
1
8
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2 + 2 sβ c2 β mΦ
2
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2 + μH cHqurp cβ LF4,1,-1mqp, mur +
1
8
μH cHqdpr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

sβ adrp cβ cβ 2 s2 β mΦ
2 gY2 + 3 gL2 - 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 +

2 sβ c2 β mΦ
2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β) +

μH cHqdpr 3 s4 β cH2 cβ
2 gY2 + gL2 + 2 sβ mΦ

2 c2 β cβ -gY2 (1 + 3 c2 β) - 3 gL2 (1 + c2 β) +

sβ 3 gL2 (s2 β + s4 β) + gY2 (s2 β + 3 s4 β) LF2,1,0mqr, mdp +
3
8
μH cHqdpr cHqui2i1

1
mΦ

4
1
sβ

1
cβ

gY2 + gL2 sβ adrp cβ s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 -

μH cHqdpr s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ LF3,1,-1mqr, mdp + 1

8
μH cHqdpr

cHqui2i1
1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ

2 gY2 (1 + 3 c2 β) + 3 gL2 (1 + c2 β)

adrp cβ
2 + sβ μH cHqdpr LF3,1,0mqr, mdp +

1
4
sβ μH c2 β cHqdpr cHqui2i1 gY2

1
cβ

2 adrp cβ
2 + sβ μH cHqdpr LF3,2,-1mqr, mdp -

3
8
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2

3 s4 β cH2 cβ gY2 + gL2 - sβ mΦ
2 -2 gL2 + c2 β (1 + 6 c2 β) gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF4,1,-1mqr, mdp +

1
4
μH cHqdpr cHqui2i1

1
mΦ

2
1
cβ

2
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

adrp cβ
2 + sβ μH cHqdpr LF5,1,-2mqr, mdp + 3

2
s2 β cHqui2i1

1
mΦ

2
1
sβ

3
1
cβ

cHqupr cHqust cHqupt cHqusr cβ
2 - cHqdpr cHqdst cHqdpt cHqdsr sβ

2 LF1,1,0mqr, mqt +
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF2,1,0mqr, mqt -
3
2
cHqui2i1 cHqupr cHqust cHqupt cHqusr + cHqdpr cHqdpt cHqdst cHqdsr - cHqust cHqusr

LF3,1,-1mqr, mqt + 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

6
1
sβ

3
gY2 + gL2

sβ aurp -2 mΦ
2 s2 β

2 cβ
2 + s4 β sβ cβ cH2 - mΦ

2 - 2 mΦ
2 sβ

2 c2 β
2 + c4 β +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 s4 β cβ
2 - 2 sβ cβ c2 β

2 + c4 β - s2 β
2 + 2 s4 β sβ

2

LF1,1,0mqr, mup + 1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
gY2 - 3 gL2

(s2 β cβ + sβ c2 β) aurp sβ
2 + μH cHqupr cβ LF2,1,0mqr, mup -

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ LF2,2,0mqr, mup +

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF3,1,0mqr, mup -

1
4
μH cHqupr cHqui2i1 cβ gL2

1
sβ

2 (-1 + 3 c2 β) aurp sβ
2 + μH cHqupr cβ LF3,2,-1mqr, mup -

3
2
μH c2 β cHqupr cHqui2i1 cβ gL2

1
sβ

2 aurp sβ
2 + μH cHqupr cβ LF4,1,-1mqr, mup +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,1,0mqr, μH -

1
24

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1mqr, μH -

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF2,1,0mqt, mqr +

3
2
cHqdpr cHqdpt cHqust cHqusr cHqui2i1 LF3,1,-1mqt, mqr +

1
432

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,0mqi1, mB +
1
9
c2 β cHqui2i1 gs2 gY2 - 3 gL2 LF2,1,0mqi1, mG +

1
16

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,0mqi1, MW -
1
32

c2 β cHqui2i1 gL2 gY2 + gL2 LF2,2,-1mqi1, MW -

1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
aurp sβ

2 cβ 8 s2 β gY2 mΦ
2 + 3 s4 β gY2 + gL2 cH2 - 2 mΦ

2 -

2 sβ c2 β mΦ
2 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

μH cHqupr cβ
2 8 s2 β gY2 mΦ

2 + 3 s4 β gY2 + gL2 cH2 - mΦ
2 - 2 sβ c2 β cβ mΦ

2

gY2 (-4 + 3 c2 β) + 3 c2 β gL2 + 3 s4 β mΦ
2 sβ

2 gY2 + gL2 LF2,1,0mup, mqr +
3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

4
1
sβ

3
gY2 + gL2 aurp sβ

2 s4 β cβ cH2 - 2 mΦ
2 - 2 sβ mΦ

2 c2 β
2 +

μH cHqupr s4 β cH2 cβ
2 + mΦ

2 -s4 β cβ
2 - 2 sβ cβ c2 β

2 + s4 β sβ
2

LF3,1,-1mup, mqr + 1
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF3,1,0mup, mqr +

1
8
μH cHqupr cHqui2i1 cβ

1
sβ

2
c2 β gY2 + gL2 (4 - 3 c2 β) aurp sβ

2 + μH cHqupr cβ

LF3,2,-1mup, mqr - 3
8
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aurp sβ
2 + μH cHqupr cβ LF4,1,-1mup, mqr +

1
4
μH cHqupr cHqui2i1 cβ

1
mΦ

2
1
sβ

3
3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ

2 -2 gL2 + 3 c2 β
2 gY2 + gL2

aurp sβ
2 + μH cHqupr cβ LF5,1,-2mup, mqr +

3
2
s2 β cHqupr cHqust cHqupt cHqusr cHqui2i1 cβ

1
mΦ

2
1
sβ

3 LF1,1,0[mup, mus] -

1
6
c2 β cHqupr cHqupi1 cHqui2r gY2

1
sβ

2 LF2,1,0[mup, μH] +

1
12

c2 β cHqupr cHqupi1 cHqui2r gY2
1
sβ

2 LF2,2,-1[mup, μH] +

1
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
aupr cβ sβ

2 3 s4 β cH2 cβ
2 gY2 + gL2 +

2 sβ mΦ
2 c2 β cβ gY2 (4 - 3 c2 β) - 3 c2 β gL2 + sβ -4 s2 β gY2 + 3 s4 β gY2 + gL2 +

μH cHqurp 3 s4 β cH2 cβ
4 gY2 + gL2 + sβ mΦ

2 -2 c2 β cβ
3 gY2 (-4 + 3 c2 β) + 3 c2 β gL2 +

sβ cβ
2 -8 s2 β gY2 + 3 s4 β gY2 + gL2 - 3 s4 β sβ

3 gY2 + gL2 LF2,1,0mur, mqp -
3
8
aupr cHqui2i1

1
mΦ

4
1
sβ

3
gY2 + gL2 aupr cβ sβ

2 s4 β cH2 cβ
2 + 2 sβ mΦ

2 -cβ c2 β
2 + s4 β sβ +

μH cHqurp s4 β cH2 cβ
4 + sβ mΦ

2 -2 c2 β
2 cβ

3 + s4 β sβ cβ
2 - sβ

2 LF3,1,-1mur, mqp +
1
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (4 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF3,1,0mur, mqp +

1
8
aupr cHqui2i1 c2 β gY2 + gL2 (4 - 3 c2 β) aupr sβ

2 + μH cHqurp cβ LF3,2,-1mur, mqp -

3
8
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 c2 β gY2 (2 - 3 c2 β) + gL2 2 - 3 c2 β

2

aupr sβ
2 + μH cHqurp cβ LF4,1,-1mur, mqp +

1
4
aupr cHqui2i1

1
mΦ

2
1
sβ

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

aupr sβ
2 + μH cHqurp cβ LF5,1,-2mur, mqp -

4
27

c2 β cHqui2i1 gY4 LF2,1,0mui2, mB - 4
9
c2 β cHqui2i1 gY2 gs2 LF2,1,0mui2, mG +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF2,1,0MW, mqr -

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,-1MW, mqr +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF4,1,-2MW, mqr -

3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

4
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,-1[MW, μH] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

6
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 cβ

2 - sβ
2 + mΦ

2 s4 β cβ
4 - 2 sβ cβ

3 c2 β
2 + c4 β - s2 β

2 +

2 s4 β sβ
2 cβ

2 + 2 cβ sβ
3 c2 β

2 + c4 β - s2 β
2 - s4 β sβ

4 LF1,1,0[MW, μH] +
2
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF2,1,0[MW, μH] + 2 cHqui2i1 gL4

1
mΦ

2 cβ
2 cβ

2 - sβ
2

LF2,2,-2[MW, μH] + 1
12

cHqui2i1 gL4
1
mΦ

2
1
sβ

mΦ
2 sβ

3 8 + 9 sβ
2 - 36 MW μH cβ

5 + 36 MW μH cβ sβ
4 - 3 sβ cβ

4 8 MW2 - 3 mΦ
2 + 12 μH

2 +

4 sβ cβ
2 mΦ

2 2 - 6 sβ
2 + 3 sβ

2 2 MW2 + 3 μH
2 LF2,2,-1[MW, μH] +

1
3
MW cHqui2i1 cβ gL4

1
mΦ

2
4 sβ μH mΦ

2 - 9 MW μH2 cβ
3 + 3 MW cβ sβ

2 mΦ
2 + 3 μH

2 LF2,2,0[MW, μH] -

1
3
cHqui2i1 gL4 cβ

2 + sβ
2 LF3,1,-1[MW, μH] -

1
3
cHqui2i1 gL4 6 cβ

4 + sβ
2 + 6 sβ

4 + cβ
2 1 - 12 sβ

2 LF3,2,-2[MW, μH] +

1
6
MW cHqui2i1 gL4 9 MW cβ

2 - sβ
22 - 4 sβ μH cβ LF3,2,-1[MW, μH] +

cHqui2i1 gL4 LF3,3,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF3,3,-2[MW, μH] cβ
2 - sβ

22 +

cHqui2i1 gL4 LF4,2,-3[MW, μH] cβ
2 - sβ

22 -

cHqui2i1 gL4 MW2 LF4,2,-2[MW, μH] cβ
2 - sβ

22 -
3
16

s4 β cHqui2i1 cβ gY2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, mB] +

1
8
mB μH cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, mB] + 1
8
s4 β cHqui2i1 cβ gY2

1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF3,1,-2[μH, mB] +

1
8
cHqui2i1 gY2

1
mΦ

4
1
sβ

2
gY2 + gL2 2 sβ mΦ

2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 cβ
2 + sβ

2 +

mB μH s4 β cH2 cβ
2 cβ

2 - sβ
2 + sβ mΦ

2 -s4 β sβ -3 cβ
2 + sβ

2 + 2 cβ c2 β
2 -cβ

2 + sβ
2

LF3,1,-1[μH, mB] - 1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

LF3,1,0[μH, mB] - 3
8
cHqui2i1 gY4 LF3,2,-2[μH, mB] cβ

2 + sβ
22 +

1
8
cHqui2i1 gY4 -3 mB2 cβ

2 + sβ
22 - 20 mB sβ μH cβ cβ

2 + sβ
2 - 8 sβ

2 μH
2 cβ

2 LF3,2,-1[μH, mB] -

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

6 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 5 gL2 - 12 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, mB] +
1
4
mB μH cHqui2i1 cβ gY2

1
mΦ

2
3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 gL2 - 3 c2 β
2 gY2 + gL2

LF4,1,-1[μH, mB] + 1
4
cHqui2i1 gY4 LF4,2,-3[μH, mB] cβ

2 + sβ
22 +

1
4
cHqui2i1 gY4 mB2 cβ

2 + sβ
22 + 8 mB sβ μH cβ cβ

2 + sβ
2 + 4 sβ

2 μH
2 cβ

2 LF4,2,-2[μH, mB] +

cHqui2i1 gY4 mB2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, mB] +

1
12

cHqui2i1 gY2
1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, mB] + 1
6
mB μH cHqui2i1 cβ gY2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, mB] +
1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF2,1,0[μH, mdp] -

cHqdpr cHqdpt cHqust cHqusi1 cHqui2r
1
cβ

2 LF3,1,-1[μH, mdp] +

1
2
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
cβ

2 LF4,1,-2[μH, mdp] +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF2,1,0μH, mqt -

2 cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF3,1,-1μH, mqt +

cHqupr cHqust cHqupt cHqusi1 cHqui2r
1
sβ

2 LF4,1,-2μH, mqt +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF2,1,0[μH, mus] -

cHqupr cHqust cHqupi1 cHqusr cHqui2t
1
sβ

2 LF3,1,-1[μH, mus] +

1
2
cHqupr cHqust cHqupi1 cHqusr cHqui2t

1
sβ

2 LF4,1,-2[μH, mus] -

9
16

s4 β cHqui2i1 cβ gL2
1
mΦ

2
1
sβ

gY2 + gL2 cβ
2 + sβ

2 LF2,1,-1[μH, MW] +

3
8
MW μH cHqui2i1 gL2

1
mΦ

4
1
sβ

2
gY2 + gL2

s4 β cH2 cβ
2 -cβ

2 + sβ
2 + sβ mΦ

2 s4 β sβ -3 cβ
2 + sβ

2 + 2 c2 β
2 cβ

3 - cβ sβ
2

LF2,1,0[μH, MW] + 3
8
s4 β cHqui2i1 cβ gL2

1
mΦ

2
1
sβ

gY2 + gL2

cβ
2 + sβ

2 LF3,1,-2[μH, MW] + 1
24

cHqui2i1 gL2
1
mΦ

4
1
sβ

2

2 sβ mΦ
2 -9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2 cβ

2 + sβ
2 +

9 MW μH gY2 + gL2 s4 β cH2 cβ
2 cβ

2 - sβ
2 +

sβ mΦ
2 -s4 β sβ -3 cβ

2 + sβ
2 + 2 cβ c2 β

2 -cβ
2 + sβ

2 LF3,1,-1[μH, MW] +
1
12

MW μH cHqui2i1 cβ gL2
1
mΦ

2
-9 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 -8 gL2 + 9 c2 β
2 gY2 + gL2

LF3,1,0[μH, MW] -
1
24

cHqui2i1 gL4 69 cβ
4 + 16 sβ

2 + 69 sβ
4 + cβ

2 16 - 6 sβ
2 LF3,2,-2[μH, MW] + 1

24
cHqui2i1

gL4 -3 MW2 3 cβ
4 + 38 sβ

2 cβ
2 + 3 sβ

4 - 4 MW sβ μH cβ 8 + 51 cβ
2 + 51 sβ

2 - 72 sβ
2 μH

2 cβ
2

LF3,2,-1[μH, MW] - 3 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF3,2,0[μH, MW] +

3
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

2 s4 β cH2 cβ gY2 + gL2 + sβ mΦ
2 3 gL2 - 4 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF4,1,-2[μH, MW] + 1
4
MW μH cHqui2i1 cβ gL2

1
mΦ

2

9 s4 β cH2 cβ gY2 + gL2 - 2 sβ mΦ
2 -7 gL2 + 9 c2 β

2 gY2 + gL2 LF4,1,-1[μH, MW] +
1
4
cHqui2i1 gL4 7 cβ

4 + 2 sβ
2 cβ

2 + 7 sβ
4 LF4,2,-3[μH, MW] +

1
4
cHqui2i1 gL4 MW2 cβ

4 + 14 sβ
2 cβ

2 + sβ
4 + 32 MW sβ μH cβ cβ

2 + sβ
2 + 16 sβ

2 μH
2 cβ

2

LF4,2,-2[μH, MW] + 4 cHqui2i1 gL4 MW2 sβ
2 μH

2 cβ
2 LF4,2,-1[μH, MW] +

1
4
cHqui2i1 gL2

1
mΦ

2
1
sβ

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2

cβ
2 + sβ

2 LF5,1,-3[μH, MW] + 1
2
MW μH cHqui2i1 cβ gL2

1
mΦ

2

-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ mΦ
2 -2 gL2 + 3 c2 β

2 gY2 + gL2 LF5,1,-2[μH, MW] +
1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF2,1,1,0mB, mqp, mur -

1
9
mB sβ aupr cHquri1 cHqui2p gY2 LF3,1,1,-1mB, mqp, mur +

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, mup -

1
9
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, mup +

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mB, mqr, mui2 +

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mqr, mui2 -

1
18

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mB, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqr, μH +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqr, μH +

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0mB, mqr, μH -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2mB, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1mB, mqr, μH -

1
36

cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mqi1, mqr +
1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mqi1, mqr +
1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mB, mqi1, mup -

1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mqi1, mup -

1
18

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mB, mqi1, mup +

1
36

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, mui2 +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mqi1, mui2 +

1
48

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mqi1, μH -

1
48

cHqui2i1 gY4 cβ
2 + sβ

2 LF2,1,1,-1mB, mqi1, μH -
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF2,1,1,0mB, mqi1, μH +
1
72

cHqui2i1 gY4 cβ
2 + sβ

2 LF3,1,1,-2mB, mqi1, μH +
1
72

mB cHqui2i1 gY4 mB cβ
2 + sβ

2 + 4 sβ μH cβ LF3,1,1,-1mB, mqi1, μH +
1
36

mB cHqupr cHqui2r gY2
1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mB, mup, mqi1 +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0[mB, mup, μH] -

4
3
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[mB, mup, μH] -

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0[mB, mup, μH] +

2
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[mB, mup, μH] +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1[mB, mup, μH] -

1
36

mB cHqupr cHqupi1 gY2
1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mB, mui2, mqr +

1
144

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mB, mui2, mqi1 -

4
9
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,0mB, mui2, mup +

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mB, mui2, mup -

1
12

mB s4 β μH cHqui2i1 gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mB, mui2, μH -

1
3
cHqui2i1 gY4 cβ

2 + sβ
2 LF2,1,1,-1mB, mui2, μH -

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF2,1,1,0mB, mui2, μH +

2
9
cHqui2i1 gY4 cβ

2 + sβ
2 LF3,1,1,-2mB, mui2, μH +

2
9
mB cHqui2i1 gY4 mB cβ

2 + sβ
2 + 4 sβ μH cβ LF3,1,1,-1mB, mui2, μH +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + μH cβ) LF2,2,1,-1mB, μH, mqr +

1
288

gY2 -12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 6 c2 β
2 gY2 + gL2 - 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 - 22 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mqi1 + 1
288

gY2 -22 cHqui2i1 gY2 mB2 cβ
2 + sβ

2 -

mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cHqui2i1 cH2 cβ gY2 + gL2 + 2 sβ mΦ

2 6 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -3 c2 β
2 gY2 + gL2 + 4 gY2 6 cβ

2 + 17 sβ
2 - 48 cHqui2i1 gY2 μH2 cβ

2

LF2,2,1,-1mB, μH, mqi1 - 1
6
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mqi1 +
5
8
cHqupr cHqupi1 cHqui2r gY2 LF2,2,1,-2[mB, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (6 mB sβ + μH cβ) LF2,2,1,-1[mB, μH, mup] +

1
72

gY2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 32 gY2 cβ
2 + sβ

2

LF2,2,1,-2mB, μH, mui2 + 1
72

gY2 12 mB μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 32 gY2 mB2 cβ
2 + sβ

2 + mB μH cβ
1
mΦ

2
1
sβ

2
3 s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -3 c2 β

2 gY2 + gL2 + 8 gY2 3 cβ
2 + 11 sβ

2 + 48 gY2 μH2 cβ
2

LF2,2,1,-1mB, μH, mui2 + 2
3
cHqui2i1 gY4 mB2 μH2 cβ

2 LF2,2,1,0mB, μH, mui2 -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mdp, mds, mqr +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mds, mqt -

1
2
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF1,1,1,0[mdp, mds, μH] -

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mdp, mds, μH] -

3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mdp, mqr, mds +

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0mdp, mqr, mqt +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdp, mqr, μH -

1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2
gY2 + gL2

s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mdp, mqr, μH +
3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mdp, mqt, mds -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t - cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mdp, μH, mqr - 3
2
adpr cHqdst cHqdrt cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adps cβ
2 (s2 β + 2 sβ cβ) + μH cHqdsp -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mds, mqp -
3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mdr, mqp, mds -
3
2
adpr cHqdst cHqdsp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

adtr cβ
2 (s2 β + 2 sβ cβ) + μH cHqdrt -2 cβ

3 + s2 β sβ LF1,1,1,0mdr, mqp, mqt -
1
8
s4 β μH adpr cHqdri1 cHqui2p

1
mΦ

2
1
sβ

2
1
cβ

gY2 + gL2 cβ
2 + sβ

2 LF1,1,1,0mdr, mqp, μH +

1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (4 + 3 c2 β) + 3 c2 β gL2 LF2,1,1,0mdr, mqp, μH +

1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2
gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ

2 c2 β
2

LF3,1,1,-1mdr, mqp, μH - 1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 + 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t - cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mdr, μH, mqp + 1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[mds, mdp, μH] +

3
4
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,2,1,-1mds, mqp, mdr +
3
4
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,2,1,-1mds, mqr, mdp -

3
2
μH adrs cHqdpr cHqdst cHqdpt cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0mds, mqr, mqt -

3
4
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1mds, mqt, mdp -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0[Mep, Mes, mlr] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, Mes, mlt -

1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mep, mlr, Mes] +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1

1
mΦ

2 μH
2 1

cβ
3
2 cβ

3 - s2 β sβ LF1,1,1,0Mep, mlr, mlt +

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mep, mlt, Mes -

1
2
aepr cHlest cHlert cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aeps cβ
2 (s2 β + 2 sβ cβ) + μH cHlesp -2 cβ

3 + s2 β sβ LF1,1,1,0[Mer, Mes, mlp] -
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mer, mlp, Mes] -
1
2
aepr cHlest cHlesp cHqui2i1

1
mΦ

2
1
sβ

1
cβ

aetr cβ
2 (s2 β + 2 sβ cβ) + μH cHlert -2 cβ

3 + s2 β sβ LF1,1,1,0Mer, mlp, mlt +
1
4
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,2,1,-1[Mes, mlp, Mer] +
1
4
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,2,1,-1[Mes, mlr, Mep] -

1
2
μH aers cHlepr cHlest cHlept cHqui2i1

1
mΦ

2
1
cβ

(s2 β + 2 sβ cβ) LF1,1,1,0Mes, mlr, mlt -

1
4
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,2,1,-1Mes, mlt, Mep +

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF2,1,1,0mG, mqp, mur -

4
3
mG sβ aupr cHquri1 cHqui2p gs2 LF3,1,1,-1mG, mqp, mur +

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF2,1,1,0mG, mqr, mup -

4
3
mG μH cHqupr cHqupi1 cHqui2r cβ gs2

1
sβ

LF3,1,1,-1mG, mqr, mup +

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,0mG, mqr, mui2 +

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mqr, mui2 -

2
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF3,1,1,-1mG, mqr, mui2 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mqi1, mqr +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mqi1, mqr +

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,0mG, mqi1, mup -

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mqi1, mup -

2
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF3,1,1,-1mG, mqi1, mup +

1
3
mG s4 β μH cHqui2i1 gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mG, mqi1, mui2 +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mqi1, mui2 +

1
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF2,2,1,-1mG, mup, mqi1 -

1
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF2,2,1,-1mG, mui2, mqr +

1
12

mG gs2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,2,1,-1mG, mui2, mqi1 -

4
3
cHqupr cHqupi1 cHqui2r gs2 LF1,1,1,0mG, mui2, mup +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mG, mui2, mup +

1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF2,1,1,0[mlp, Mer, Mes] -
1
2
aepr cHlest cHlert cHqui2i1 aeps cβ

2 + sβ μH cHlesp LF3,1,1,-1[mlp, Mer, Mes] +
1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF2,1,1,0[mlr, Mep, Mes] -

1
2
sβ μH aers cHlepr cHlest cHlept cHqui2i1 LF3,1,1,-1[mlr, Mep, Mes] +

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF2,1,1,0mlr, Mes, mlt -

sβ μH cHlepr cHlest cHlept cHqui2i1
1
cβ

2
aers cβ

2 + sβ μH cHlesr LF3,1,1,-1mlr, Mes, mlt +

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF2,1,1,0mlt, Mep, Mes -

1
2
cHlepr cHlest cHlept cHlesr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mlt, Mep, Mes +

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF2,1,1,0mlt, Mer, mlp -

aepr cHlest cHlesp cHqui2i1 aetr cβ
2 + sβ μH cHlert LF3,1,1,-1mlt, Mer, mlp +

3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF2,1,1,0mqp, mdr, mds -
3
2
adpr cHqdst cHqdrt cHqui2i1 adps cβ

2 + sβ μH cHqdsp LF3,1,1,-1mqp, mdr, mds +
1
48

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqp, mdr, μH + 1
16

μH adpr cHqdri1 cHqui2p
1
mΦ

2
1
sβ

2

gY2 + gL2 -s4 β cH2 cβ + 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqp, mdr, μH -
3
2
adpr cHqust cHqusp cHqui2i1 adtr cβ

2 + sβ μH cHqdrt LF2,2,1,-1mqp, mqt, mdr +
3
2
aupr cHqust cHqusp cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

autr sβ
2 + μH cHqurt cβ LF1,1,1,0mqp, mqt, mur -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqp, mqt, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqp, mqt, mur +
3
4
aupr cHqdst cHqdsp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,2,1,-1mqp, mur, mqt +
3
2
aupr cHqust cHqurt cHqui2i1 cβ

1
mΦ

2
1
sβ

3 (s2 β + 2 sβ cβ)

aups sβ
2 + μH cHqusp cβ LF1,1,1,0mqp, mur, mus -

1
32

μH adpr
1
mΦ

2
1
sβ

2
s4 β cHqdri1 cHqui2p cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdrt cHqusi1 cHqui2p - cHqdri1 cHqusp cHqui2t + cHqdri1 cHqui2p c2 β
2 gY2 + gL2

LF2,2,1,-1mqp, μH, mdr - 1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqr, mB, mqi1 +
3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF2,1,1,0mqr, mdp, mds -

3
2
sβ μH adrs cHqdpr cHqdst cHqdpt cHqui2i1 LF3,1,1,-1mqr, mdp, mds +

1
48

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

3 s4 β cH2 cβ gY2 + gL2 - 2 sβ c2 β mΦ
2 gY2 (2 + 3 c2 β) + 3 gL2 (2 + c2 β)

LF2,1,1,0mqr, mdp, μH - 1
16

cHqdpr cHqdpi1 cHqui2r
1
mΦ

2
1
sβ

μH
2 1

cβ
2

gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ
2 c2 β

2 LF3,1,1,-1mqr, mdp, μH +

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF2,1,1,0mqr, mds, mqt -

3 sβ μH cHqdpr cHqdst cHqdpt cHqui2i1
1
cβ

2 adrs cβ
2 + sβ μH cHqdsr LF3,1,1,-1mqr, mds, mqt -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqr, mG, mqi1 -

3
2
sβ μH cHqdpr cHqust cHqusr cHqui2i1

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,2,1,-1mqr, mqt, mdp +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqr, mqt, mup +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mqr, mqt, mup -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mqr, mqt, mup +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mqt, mus -

3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - cHqupr cHqupt

aurs sβ
2 + μH cHqusr cβ LF2,1,1,0mqr, mqt, mus + 3

2
μH cHqust cHqui2i1 cβ

1
sβ

2

cHqdpr cHqdpt - cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ LF3,1,1,-1mqr, mqt, mus -

1
2
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t LF1,1,1,0mqr, mqt, μH +

1
4
cHqust

1
sβ

2
cHqusi1 cHqui2r cHqdpr cHqdpt + cHqupr cHqupt - cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1mqr, mqt, μH -
1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqr, mqi1, MW +

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ

1
mΦ

2
1
sβ

3
s2 β cβ - 2 sβ

3 LF1,1,1,0mqr, mup, mus +

3
4
μH cHqust cHqui2i1 cβ

1
sβ

2 cHqdpr cHqdpt - 2 cHqupr cHqupt aurs sβ
2 + μH cHqusr cβ

LF2,2,1,-1mqr, mus, mqt + 3
2
cHqupr cHqupi1 cHqui2r gL2 LF1,1,1,0mqr, MW, μH -

1
32

cHqdpr
1
mΦ

2
1
sβ

μH
2 1

cβ
2
s4 β cHqdpi1 cHqui2r cH2 cβ gY2 + gL2 - 2 sβ mΦ

2

2 cHqust cHqdpt cHqusi1 cHqui2r - cHqdpi1 cHqusr cHqui2t + cHqdpi1 cHqui2r c2 β
2 gY2 + gL2

LF2,2,1,-1mqr, μH, mdp + 3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2

μH
2 1

cβ
2 LF2,1,1,0mqt, mdp, mds -

3
2
cHqdpr cHqdst cHqdpt cHqdsr cHqui2i1 sβ

2 μH
2 1

cβ
2 LF3,1,1,-1mqt, mdp, mds +

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,0mqt, mdr, mqp -

3 adpr cHqdst cHqdsp cHqui2i1 adtr cβ
2 + sβ μH cHqdrt LF3,1,1,-1mqt, mdr, mqp -

3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF2,1,1,0mqt, mqp, mur +
3
2
aupr cHqui2i1 cHqdst cHqdsp - cHqust cHqusp autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mqt, mqp, mur -
3
2
μH cHqust cHqui2i1 cβ

1
sβ

2 -aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ

LF2,1,1,0mqt, mqr, mus + 3
2
μH cHqust cHqui2i1 cβ

1
sβ

2

-aurs cHqupr cHqupt sβ
2 + cHqdpr cHqdpt aurs sβ

2 + μH cHqusr cβ LF3,1,1,-1mqt, mqr, mus -
1
4
cHqdpr cHqdpt cHqust cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1mqt, mqr, μH +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
mΦ

2
1
sβ

5 μH
2 cβ

2 s2 β cβ - 2 sβ
3 LF1,1,1,0mqt, mup, mus +

3
4
aupr cHqui2i1 cHqdst cHqdsp - 2 cHqust cHqusp

autr sβ
2 + μH cHqurt cβ LF2,2,1,-1mqt, mur, mqp +

3
4
μH cHqdpr cHqdpt cHqust cHqui2i1 cβ

1
sβ

2 aurs sβ
2 + μH cHqusr cβ LF2,2,1,-1mqt, mus, mqr +

1
72

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mqi1, mB, mqr +
1

216
mB gY2

1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mB, mui2 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mqi1, mB, mui2 + 1
72

c2 β cHqui2i1 gY2 gY2 - 3 gL2 LF2,1,1,-1mqi1, mB, μH +
1
72

mB μH c2 β cHqui2i1 cβ
1
sβ

gY4 - 3 gY2 gL2 LF2,1,1,0mqi1, mB, μH +

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mqi1, mG, mqr +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (2 + 3 c2 β) + 3 gL2 (-2 + c2 β)

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mqi1, mG, mui2 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF3,1,1,-1mqi1, mG, mui2 -

1
4
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,0mqi1, mqr, MW +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1mqi1, mqr, MW -

3
16

MW s4 β μH cHqui2i1 gL2
1
mΦ

2
1
sβ

2
gY2 + gL2 cβ

2 + sβ
2 LF1,1,1,0mqi1, MW, μH -

1
8
c2 β cHqui2i1 gL2 gY2 + gL2 LF2,1,1,-1mqi1, MW, μH -

1
8
MW μH c2 β cHqui2i1 cβ gL2

1
sβ

gY2 + gL2 LF2,1,1,0mqi1, MW, μH -

2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mup, mB, mui2 -

2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mup, mG, mui2 +

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,1,1,0mup, mqr, mqt -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mup, mqr, mqt +

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mup, mqr, mus -

3 μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mup, mqr, mus -
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,2,1,-1mup, mus, mqr -

3
2
cHqupr cHqust cHqupt cHqusr cHqui2i1

1
sβ

2 μH
2 cβ

2 LF2,2,1,-1mup, mus, mqt -

1
2
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF1,1,1,0[mup, mus, μH] -

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mup, mus, μH] +

3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF2,1,1,0mur, mqp, mqt -
3
2
aupr cHqust cHqusp cHqui2i1 autr sβ

2 + μH cHqurt cβ LF3,1,1,-1mur, mqp, mqt +

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF2,1,1,0mur, mqp, mus -

3 aupr cHqust cHqurt cHqui2i1 aups sβ
2 + μH cHqusp cβ LF3,1,1,-1mur, mqp, mus -

3
2
aupr cHqust cHqurt cHqui2i1 aups sβ

2 + μH cHqusp cβ LF2,2,1,-1mur, mus, mqp +
3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF2,1,1,0mus, mqr, mqt -

3
2
μH aurs cHqupr cHqust cHqupt cHqui2i1 cβ LF3,1,1,-1mus, mqr, mqt +

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF2,1,1,0mus, mqt, mup -

3 cHqupr cHqust cHqupt cHqusr cHqui2i1
1
sβ

2 μH
2 cβ

2 LF3,1,1,-1mus, mqt, mup +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[mus, mup, μH] +

1
216

mB gY2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mB, mqi1 +

1
72

mB gY2
1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mB, mqi1 + 2
9
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1mui2, mB, mup +

2
9
c2 β cHqui2i1 gY4 LF2,1,1,-1mui2, mB, μH +

2
9
mB μH c2 β cHqui2i1 cβ gY4

1
sβ

LF2,1,1,0mui2, mB, μH +

1
18

mG gs2
1
mΦ

2
1
sβ

2
-3 s4 β cH2 cβ gY2 + gL2 + 2 sβ c2 β mΦ

2 gY2 (-8 + 3 c2 β) + 3 c2 β gL2

aui1i2 sβ
2 + μH cHqui2i1 cβ LF2,1,1,0mui2, mG, mqi1 +

1
6
mG gs2

1
mΦ

2
1
sβ

2
gY2 + gL2 s4 β cH2 cβ - 2 sβ mΦ

2 c2 β
2 aui1i2 sβ

2 + μH cHqui2i1 cβ

LF3,1,1,-1mui2, mG, mqi1 + 2
3
cHqupr cHqupi1 cHqui2r gs2 LF2,1,1,-1mui2, mG, mup -

3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1MW, mqr, μH -
3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0MW, mqr, μH +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2MW, mqr, μH +

3
2
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1MW, mqr, μH +

1
8
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF2,1,1,-1MW, mqi1, mqr -

3
16

cHqui2i1 gL4 cβ
2 + 5 sβ

2 LF2,1,1,-1MW, mqi1, μH -
1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF2,1,1,0MW, mqi1, μH +

1
8
cHqui2i1 gL4 cβ

2 + 5 sβ
2 LF3,1,1,-2MW, mqi1, μH +

1
8
MW cHqui2i1 gL4 MW 5 cβ

2 + sβ
2 + 12 sβ μH cβ LF3,1,1,-1MW, mqi1, μH -

2 cHqui2i1 gY2 gL2 LF2,2,1,-2[MW, μH, mB] cβ
2 + sβ

22 +
1
2
cHqui2i1 gY2 gL2 -3 mB MW cβ

2 + sβ
22 - 2 sβ μH cβ (7 mB + 5 MW) cβ

2 + sβ
2 - 12 sβ

2 μH
2 cβ

2

LF2,2,1,-1[MW, μH, mB] - 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF2,2,1,0[MW, μH, mB] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[MW, μH, mB] cβ
2 + sβ

22 + cHqui2i1 gY2 gL2

mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2 LF3,2,1,-2[MW, μH, mB] +

4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[MW, μH, mB] +

1
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mdp] +

1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,2,1,-1[MW, μH, mdp] +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2MW, μH, mqr +

3
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (5 MW sβ + μH cβ) LF2,2,1,-1MW, μH, mqr +

1
32

gL2 12 cHqupr cHqupi1 cHqui2r +

cHqui2i1 -6 c2 β
2 gY2 + gL2 + 3 s4 β cH2 cβ

1
mΦ

2
1
sβ

gY2 + gL2 + 10 gL2 cβ
2 + 5 sβ

2

LF2,2,1,-2MW, μH, mqi1 + 1
32

gL2 12 MW μH cHqupr cHqupi1 cHqui2r cβ
1
sβ

+

cHqui2i1 10 gL2 MW2 5 cβ
2 + sβ

2 + 3 MW μH cβ
1
mΦ

2
1
sβ

2
s4 β cH2 cβ gY2 + gL2 +

2 sβ mΦ
2 -c2 β

2 gY2 + gL2 + 4 gL2 2 cβ
2 + 7 sβ

2 + 48 gL2 μH2 cβ
2

LF2,2,1,-1MW, μH, mqi1 + 3
2
cHqui2i1 gL4 MW2 μH2 cβ

2 LF2,2,1,0MW, μH, mqi1 +
1
8
cHqupr cHqupi1 cHqui2r gL2 LF2,2,1,-2[MW, μH, mup] +

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,2,1,-1[MW, μH, mup] -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqr -

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF2,1,1,0μH, mB, mqr +

1
6
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqr +

1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (5 mB sβ + 3 μH cβ) LF3,1,1,-1μH, mB, mqr +

1
8
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mqi1 +

1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF2,1,1,0μH, mB, mqi1 -

1
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mqi1 -
1
12

mB μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

LF3,1,1,-1μH, mB, mqi1 -

29
24

cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1[μH, mB, mup] -
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF2,1,1,0[μH, mB, mup] +

7
12

cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2[μH, mB, mup] +
1
12

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (10 mB sβ + 3 μH cβ) LF3,1,1,-1[μH, mB, mup] -

1
2
cHqupr cHqupi1 cHqui2r gY2 LF2,1,1,-1μH, mB, mui2 -

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF2,1,1,0μH, mB, mui2 +

1
3
cHqupr cHqupi1 cHqui2r gY2 LF3,1,1,-2μH, mB, mui2 +

1
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF3,1,1,-1μH, mB, mui2 + 1
4
cHqui2i1 gY2 gL2

1
mΦ

2
1
sβ

sβ mΦ
2 3 cβ

4 + 8 sβ
2 cβ

2 + 3 sβ
4 - 4 μH cβ (mB + MW) cβ

4 - sβ
4 + 8 sβ μH

2 cβ
2 -cβ

2 + sβ
2

LF2,1,1,-1[μH, mB, MW] + mB cHqui2i1 cβ gY2 gL2
1
mΦ

2

MW cβ mΦ
2 sβ

2 + 2 sβ μH mΦ
2 cβ

2 + sβ
2 + 2 MW cβ μH

2 -cβ
2 + sβ

2 LF2,1,1,0[μH, mB, MW] -
1
4
cHqui2i1 gY2 gL2 7 cβ

4 + 10 sβ
2 cβ

2 + 7 sβ
4 LF3,1,1,-2[μH, mB, MW] + 1

4
cHqui2i1 gY2 gL2

-mB MW 3 cβ
2 + sβ

2 cβ
2 + 3 sβ

2 - 4 sβ μH cβ (5 mB + 3 MW) cβ
2 + sβ

2 - 16 sβ
2 μH

2 cβ
2

LF3,1,1,-1[μH, mB, MW] - 2 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,1,1,0[μH, mB, MW] +

cHqui2i1 gY2 gL2 cβ
4 + sβ

2 cβ
2 + sβ

4 LF4,1,1,-3[μH, mB, MW] +
1
2
cHqui2i1 gY2 gL2 mB MW cβ

4 + 4 sβ
2 cβ

2 + sβ
4 + 6 sβ μH cβ (mB + MW) cβ

2 + sβ
2 + 6 sβ

2 μH
2 cβ

2

LF4,1,1,-2[μH, mB, MW] + 3 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF4,1,1,-1[μH, mB, MW] +

1
4
cHqdpr cHqdst cHqdpt cHqdsi1 cHqui2r

1
cβ

2 LF2,1,1,-1[μH, mdp, mds] -

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF2,1,1,0μH, mdp, mqr +

1
4
cHqdpr cHqust μH

2 1
cβ

2
cHqdpt cHqusi1 cHqui2r + cHqdpi1 cHqusr cHqui2t LF3,1,1,-1μH, mdp, mqr -

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,0μH, mdp, mqt +

1
2
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF3,1,1,-1μH, mdp, mqt -

3
4
cHqdpr cHqdpi1 cHqui2r gL2 LF2,1,1,-1[μH, mdp, MW] -

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF2,1,1,0[μH, mdp, MW] +

1
2
cHqdpr cHqdpi1 cHqui2r gL2 LF3,1,1,-2[μH, mdp, MW] +

1
2
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (2 MW cβ + sβ μH) LF3,1,1,-1[μH, mdp, MW] -

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF2,1,1,0μH, mdr, mqp +

1
4
μH adpr cHqust

1
sβ

cHqdrt cHqusi1 cHqui2p + cHqdri1 cHqusp cHqui2t LF3,1,1,-1μH, mdr, mqp +

1
4
cHqust

1
sβ

2
cHqdpr cHqdpt cHqusi1 cHqui2r + cHqupr cHqupi1 cHqusr cHqui2t

LF2,1,1,-1μH, mqr, mqt - 3 cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqr, MW -
3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF2,1,1,0μH, mqr, MW +

3
2
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqr, MW +

3
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (3 MW sβ + μH cβ) LF3,1,1,-1μH, mqr, MW -

9
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1μH, mqi1, MW -

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF2,1,1,0μH, mqi1, MW +

3
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2μH, mqi1, MW +

3
4
MW μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

LF3,1,1,-1μH, mqi1, MW +

1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

2 LF2,1,1,-1[μH, mup, mus] -

3
8
cHqupr cHqupi1 cHqui2r gL2 LF2,1,1,-1[μH, mup, MW] -

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF2,1,1,0[μH, mup, MW] +

1
4
cHqupr cHqupi1 cHqui2r gL2 LF3,1,1,-2[μH, mup, MW] +

1
4
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (2 MW sβ + μH cβ) LF3,1,1,-1[μH, mup, MW] +

cHqui2i1 gY2 gL2 LF3,2,1,-3[μH, MW, mB] cβ
2 + sβ

22 +

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

22 + 4 sβ μH cβ (mB + MW) cβ
2 + sβ

2 + 4 sβ
2 μH

2 cβ
2

LF3,2,1,-2[μH, MW, mB] + 4 mB MW cHqui2i1 gY2 gL2 sβ
2 μH

2 cβ
2 LF3,2,1,-1[μH, MW, mB] -

1
8
aupr cHquri1 cHqui2p gY2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqp, mur, μH +

3
16

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqp, mur, μH -
4
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mB, mqp, mui2, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mB, mqp, mui2, mur -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

2 (mB sβ + 3 μH cβ) LF1,1,1,1,0mB, mqr, mup, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mB, mqr, mup, μH -

4
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqr, mui2, mup +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, mup -

1
6
cHqupr cHqupi1 gY2

1
sβ

2 (3 mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,0mB, mqr, mui2, μH + 1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mB, mqr, mui2, μH -

1
36

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,0mB, mqi1, mqp, mur +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mB, mqi1, mqp, mur -

1
36

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mqr, mup +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mqr, mup -

2
9
mB cHqupr cHqupi1 gY2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mB, mqi1, mqr, mui2 -

1
6
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mqi1, mqr, μH -

1
6
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mqi1, mqr, μH +

1
24

cHqupr cHqui2r gY2
1
sβ

2 (3 mB sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mB, mqi1, mup, μH - 1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mB, mqi1, mup, μH -

2
9
mB cHqupr cHqui2r gY2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mB, mqi1, mui2, mup -

2
9
gY4

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ mB cβ

2 + sβ
2 + sβ μH cβ LF2,1,1,1,-1mB, mqi1, mui2, μH -

2
9
μH cβ gY4 mB2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF2,1,1,1,0mB, mqi1, mui2, μH +
1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF1,1,1,1,-1mB, mqi1, MW, μH +

1
12

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF1,1,1,1,0mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2mB, mqi1, MW, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1mB, mqi1, MW, μH +
2
3
cHqupr cHqupi1 cHqui2r gY2 LF1,1,1,1,-1mB, mui2, mup, μH +

2
3
mB μH cHqupr cHqupi1 cHqui2r cβ gY2

1
sβ

LF1,1,1,1,0mB, mui2, mup, μH +

3 sβ cHqdpr cHqdst cHqui2i1
1
mΦ

2 μH
2 1

cβ
2

sβ cHqdpt cHqdsr μH
2 + adrs -sβ adtp cβ

2 + μH cHqdpt cβ
2 - sβ

2

LF1,1,1,1,0mdp, mds, mqr, mqt - 1
2
μH cHqdpr cHqdst

1
cβ

4

sβ adtp cHqdsi1 cHqui2r cβ
2 + μH -2 cHqdpi1 cHqdsr cHqui2t cβ

2 + cHqdpt cHqdsi1 cHqui2r sβ
2

LF1,1,1,1,0mdp, mds, mqt, μH -
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mdp, mds, mqt, μH -

3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4 cHqdpt cHqdsr sβ

2 μH
2 + adrs adtp cβ

4 + sβ μH cHqdpt cβ
2

LF2,2,1,1,-1mdp, mqr, mds, mqt - 1
2
μH cHqdpr

1
sβ

1
cβ

2

-2 sβ μH cHqdst cHqdpi1 cHqdsr cHqui2t + cHqust cHqusi1 cHqui2r adtp cβ
2 + sβ μH cHqdpt

LF1,1,1,1,0mdp, mqr, mqt, μH -
1
4
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdp, mqr, MW, μH +

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mdp, mqr, MW, μH +

3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mdp, mqt, mds, mqr -

1
2
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,0mdp, mqi1, mqr, MW -

1
4
cHqdpr cHqui2r gL2

1
cβ

2 (3 MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1

LF1,1,1,1,0mdp, mqi1, MW, μH - 1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mdp, mqi1, MW, μH + 3 μH adpr cHqdst cHqui2i1

1
mΦ

2

μH cHqdsp adtr cβ
2 - sβ

2 + 2 sβ μH cHqdrt + adps -2 sβ adtr cβ
2 + μH cHqdrt cβ

2 - sβ
2

LF1,1,1,1,0mdr, mds, mqp, mqt - 1
2
adpr cHqdst

1
sβ

1
cβ

2

sβ adps cHqdri1 cHqui2t cβ
2 + μH -2 cHqdrt cHqdsi1 cHqui2p cβ

2 + cHqdri1 cHqdsp cHqui2t sβ
2

LF1,1,1,1,0mdr, mds, mqp, μH +
1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mdr, mds, mqp, μH +

3 adpr adst cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHqdrs cHqdtp μH

2 + adpt -sβ adsr cβ
2 + μH cHqdrs cβ

2 - sβ
2

LF1,1,1,1,0mdr, mdt, mqp, mqs - 3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqp, mds, mqt - 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdr, mqp, mdt, mqs -
1
2
adpr

1
sβ

2
-2 sβ μH cHqdst cHqdri1 cHqdsp cHqui2t + cHqust cHqusi1 cHqui2p adtr cβ

2 + sβ μH cHqdrt

LF1,1,1,1,0mdr, mqp, mqt, μH -
1
4
adpr cHqdri1 cHqui2p gL2 (MW cβ + 3 sβ μH) LF1,1,1,1,0mdr, mqp, MW, μH +

1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mdr, mqp, MW, μH +

3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdr, mqs, mdt, mqp +
3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mdr, mqt, mds, mqp -

1
2
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF1,1,1,1,0mdr, mqi1, mqp, MW +
1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mds, mdp, mqt, μH -

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1mds, mdr, mqp, μH +

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,2,1,1,-1mds, mqp, mdr, mqt + 3
4
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,2,1,1,-1mds, mqr, mdp, mqt -
3
4
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1mds, mqt, mdp, mqr -

3
4
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt

adps cβ
2 + sβ μH cHqdsp LF2,2,1,1,-1mds, mqt, mdr, mqp + 3

4
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,2,1,1,-1mdt, mqp, mdr, mqs -
3
4
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,2,1,1,-1mdt, mqs, mdr, mqp + sβ cHlepr

cHlest cHqui2i1
1
mΦ

2 μH
2 1

cβ
2
sβ cHlept cHlesr μH

2 + aers -sβ aetp cβ
2 + μH cHlept cβ

2 - sβ
2

LF1,1,1,1,0Mep, Mes, mlr, mlt - 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mep, mlr, Mes, mlt +
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mep, mlt, Mes, mlr +

μH aepr cHlest cHqui2i1
1
mΦ

2
μH cHlesp aetr cβ

2 - sβ
2 + 2 sβ μH cHlert +

aeps -2 sβ aetr cβ
2 + μH cHlert cβ

2 - sβ
2 LF1,1,1,1,0Mer, Mes, mlp, mlt +

aepr aest cHqui2i1
1
mΦ

2
1
sβ

cβ
2 sβ cHlers cHletp μH

2 + aept -sβ aesr cβ
2 + μH cHlers cβ

2 - sβ
2

LF1,1,1,1,0Mer, Met, mlp, mls - 1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlp, Mes, mlt - 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Mer, mlp, Met, mls +
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Mer, mls, Met, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mer, mlt, Mes, mlp +

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,2,1,1,-1Mes, mlp, Mer, mlt + 1
4
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,2,1,1,-1Mes, mlr, Mep, mlt -
1
4
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,2,1,1,-1Mes, mlt, Mep, mlr -

1
4
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert

aeps cβ
2 + sβ μH cHlesp LF2,2,1,1,-1Mes, mlt, Mer, mlp + 1

4
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,2,1,1,-1Met, mlp, Mer, mls -
1
4
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,2,1,1,-1Met, mls, Mer, mlp -
4
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,0mG, mqp, mui2, mur +
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mG, mqp, mui2, mur -

4
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqr, mui2, mup +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mG, mqr, mui2, mup -

4
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mG, mqi1, mqp, mur +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mG, mqi1, mqp, mur -

4
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mqr, mup +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mG, mqi1, mqr, mup -

8
3
mG cHqupr cHqupi1 gs2

1
sβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,0mG, mqi1, mqr, mui2 -

8
3
mG cHqupr cHqui2r gs2

1
sβ

aui1p sβ
2 + μH cHqupi1 cβ LF1,1,1,1,0mG, mqi1, mui2, mup +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlp, Mer, Mes, mlt - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlp, Mer, Mes, mlt +
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF2,1,1,1,0mlp, Mer, Met, mls -
1
2
aepr aest cHqui2i1 cHlers cHletp sβ

2 μH
2 + aept aesr cβ

4 + sβ μH cHlers cβ
2

LF3,1,1,1,-1mlp, Mer, Met, mls +
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mlr, Mep, Mes, mlt -

1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4
cHlept cHlesr sβ

2 μH
2 + aers aetp cβ

4 + sβ μH cHlept cβ
2

LF3,1,1,1,-1mlr, Mep, Mes, mlt + 1
2
aepr aest cHqui2i1

cHlers cHletp sβ
2 μH

2 + aept aesr cβ
4 + sβ μH cHlers cβ

2 LF2,1,1,1,0mls, Mer, Met, mlp -
1
2
sβ μH aepr aest aept cHlers cHqui2i1 cβ

2 LF3,1,1,1,-1mls, Mer, Met, mlp +
1
2
cHlepr cHlest cHqui2i1 sβ

2 μH
2 1

cβ
4

cHlept cHlesr sβ
2 μH

2 + aers aetp cβ
4 + sβ μH cHlept cβ

2 LF2,1,1,1,0mlt, Mep, Mes, mlr -
1
2
aers cHlepr cHlest cHlept cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mlt, Mep, Mes, mlr +

1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2
aetr cβ

2 + sβ μH cHlert aeps cβ
2 + sβ μH cHlesp

LF2,1,1,1,0mlt, Mer, Mes, mlp - 1
2
sβ μH aepr cHlest cHqui2i1

1
cβ

2

aetr cβ
2 + sβ μH cHlert aeps cβ

2 + sβ μH cHlesp LF3,1,1,1,-1mlt, Mer, Mes, mlp -
1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mB, mqi1, mur +

5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mqp, mB, mur, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqp, mdr, mds, mqt - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqp, mdr, mds, mqt +
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF2,1,1,1,0mqp, mdr, mdt, mqs -
3
2
adpr adst cHqui2i1 cHqdrs cHqdtp sβ

2 μH
2 + adpt adsr cβ

4 + sβ μH cHqdrs cβ
2

LF3,1,1,1,-1mqp, mdr, mdt, mqs +
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqp, mdr, mqt, μH -

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqp, mdr, mqi1, MW -
1
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1mqp, mdr, MW, μH -

2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mG, mqi1, mur -
3
2
adpr aust cHqui2i1 aupt sβ

2 + μH cHqutp cβ adsr cβ
2 + sβ μH cHqdrs

LF2,2,1,1,-1mqp, mqs, mdr, mut + 3 aupr aust cHqui2i1
1
mΦ

2
1
sβ

2 cβ
2

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF1,1,1,1,0mqp, mqs, mur, mut +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mqp, mqs, mur, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mqp, mqs, mur, mut -
3
2
μH adpr cHqust cHqui2i1 cβ

1
sβ

2 aups sβ
2 + μH cHqusp cβ adtr cβ

2 + sβ μH cHqdrt

LF2,2,1,1,-1mqp, mqt, mdr, mus - 3
2
sβ μH aupr cHqdst cHqui2i1

1
cβ

2

autr sβ
2 + μH cHqurt cβ adps cβ

2 + sβ μH cHqdsp LF2,2,1,1,-1mqp, mqt, mds, mur +

3 μH aupr cHqust cHqui2i1 cβ
1
mΦ

2
1
sβ

4 cβ
2 - sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mqt, mur, mus +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqp, mqt, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqp, mqt, mur, mus -
1
2
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF1,1,1,1,0mqp, mqt, mur, μH +

1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqp, mqt, mur, μH -

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqp, mqi1, mur, MW -

1
2
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF1,1,1,1,0mqp, mur, mus, μH -

1
8
aupr cHquri1 cHqui2p gL2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqp, mur, MW, μH -

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mqp, mur, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqp, mus, mqt, mur - 3

2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF2,2,1,1,-1mqp, mut, mqs, mur -
1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mB, mqi1, mup +

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mqr, mB, mup, μH -

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mqr, mB, mui2, μH +

3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF2,1,1,1,0mqr, mdp, mds, mqt -

3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF3,1,1,1,-1mqr, mdp, mds, mqt +
1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqr, mdp, mqt, μH -

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqr, mdp, mqi1, MW -

1
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1mqr, mdp, MW, μH -

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mG, mqi1, mup -

3
2
cHqdpr cHqust cHqui2i1

1
sβ

μH
2 1

cβ
aurs sβ

2 + μH cHqusr cβ

adtp cβ
2 + sβ μH cHqdpt LF2,2,1,1,-1mqr, mqt, mdp, mus -

3 cHqupr cHqust cHqui2i1
1
mΦ

2
1
sβ

4 cHqupt cHqusr μH
4 cβ

4 + aurs sβ
2 μH

2 cβ
2 autp sβ

2 + 2 μH cHqupt cβ

LF1,1,1,1,0mqr, mqt, mup, mus + 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF2,1,1,1,0mqr, mqt, mup, mus -
3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF3,1,1,1,-1mqr, mqt, mup, mus +
1
4
cHqupr cHqust cHqupt cHqusi1 cHqui2r

1
sβ

4 μH
2 cβ

2 LF2,1,1,1,-1mqr, mqt, mup, μH -

1
2
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF1,1,1,1,0mqr, mqt, mus, μH -

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1mqr, mqt, mus, μH -

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqr, mqi1, mup, MW -

1
8
μH cHqupr cHqupi1 cHqui2r cβ gL2

1
sβ

2 (MW sβ + 3 μH cβ) LF1,1,1,1,0mqr, mup, MW, μH -

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mqr, mup, MW, μH -

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,2,1,1,-1mqr, mus, mqt, mup + 3
2
adpr adst cHqui2i1

cHqdrs cHqdtp sβ
2 μH

2 + adpt adsr cβ
4 + sβ μH cHqdrs cβ

2 LF2,1,1,1,0mqs, mdr, mdt, mqp -
3
2
sβ μH adpr adst adpt cHqdrs cHqui2i1 cβ

2 LF3,1,1,1,-1mqs, mdr, mdt, mqp +
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mqs, mqp, mur, mut -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,2,1,1,-1mqs, mur, mqp, mut +
3
2
cHqdpr cHqdst cHqui2i1 sβ

2 μH
2 1

cβ
4

cHqdpt cHqdsr sβ
2 μH

2 + adrs adtp cβ
4 + sβ μH cHqdpt cβ

2 LF2,1,1,1,0mqt, mdp, mds, mqr -
3
2
adrs cHqdpr cHqdst cHqdpt cHqui2i1 sβ

3 μH
3 1

cβ
2 LF3,1,1,1,-1mqt, mdp, mds, mqr -

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1mqt, mdp, mqr, μH +

3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2 adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp

LF2,1,1,1,0mqt, mdr, mds, mqp - 3
2
sβ μH adpr cHqdst cHqui2i1

1
cβ

2

adtr cβ
2 + sβ μH cHqdrt adps cβ

2 + sβ μH cHqdsp LF3,1,1,1,-1mqt, mdr, mds, mqp -
1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1mqt, mdr, mqp, μH +

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mqt, mqp, mur, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mqt, mqp, mur, mus -
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1mqt, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mqt, mqr, mup, mus -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mqt, mqr, mup, mus +

1
4
μH aurs cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

2 LF2,1,1,1,-1mqt, mqr, mus, μH -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,2,1,1,-1mqt, mup, mqr, mus -

1
2
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF1,1,1,1,0mqt, mup, mus, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mqt, mur, mqp, mus +

1
72

aupr cHqui2p gY2 aui1r sβ
2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mB, mqp, mur +

1
72

μH cHqupr cHqui2r cβ gY2
1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mqr, mup -

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mB, mup, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, mqr, MW +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1mqi1, mdp, MW, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1mqi1, mdr, mqp, MW +
2
3
aupr cHqui2p gs2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mG, mqp, mur +

2
3
μH cHqupr cHqui2r cβ gs2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mG, mqr, mup -

1
4
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,0mqi1, mqp, mur, MW +
1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1mqi1, mqp, mur, MW -

1
4
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,0mqi1, mqr, mup, MW +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mqr, mup, MW +

1
2
cHqui2r gL2 2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,-1mqi1, mqr, MW, μH +

1
2
MW μH cHqui2r cβ gL2

1
sβ

2 cHqdpr cHqdpi1 + cHqupr cHqupi1 LF1,1,1,1,0mqi1, mqr, MW, μH -

1
8
cHqupr cHqui2r gL2

1
sβ

2 (3 MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,0mqi1, mup, MW, μH + 1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mqi1, mup, MW, μH -

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mB, mqr, mui2 -

5
48

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (mB sβ + μH cβ) LF2,1,1,1,-1mup, mB, mqr, μH +

1
48

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1mup, mB, mqi1, μH -

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mup, mG, mqr, mui2 +

3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2 cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2

LF2,1,1,1,0mup, mqr, mqt, mus - 3
2
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + μH cHqupt cβ sβ

2 LF3,1,1,1,-1mup, mqr, mqt, mus +
1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1mup, mqr, MW, μH -

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mup, mqt, mus, μH -

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ) aui1p sβ
2 + μH cHqupi1 cβ

LF2,1,1,1,-1mup, mqi1, MW, μH - 3
4
cHqupr cHqust cHqui2i1

1
sβ

4 μH
2 cβ

2

cHqupt cHqusr μH
2 cβ

2 + aurs autp sβ
4 + 2 μH cHqupt cβ sβ

2 LF2,2,1,1,-1mup, mus, mqr, mqt -
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mB, mqp, mui2 -
5
48

aupr cHquri1 cHqui2p gY2 (mB sβ + μH cβ) LF2,1,1,1,-1mur, mB, mqp, μH -
2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mur, mG, mqp, mui2 +
3
2
aupr aust cHqui2i1 cHqurs cHqutp μH

2 cβ
2 + aupt ausr sβ

4 + μH cHqurs cβ sβ
2

LF2,1,1,1,0mur, mqp, mqs, mut - 3
2
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + μH cHqurs cβ sβ

2 LF3,1,1,1,-1mur, mqp, mqs, mut +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mur, mqp, mqt, mus - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mur, mqp, mqt, mus +
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mur, mqp, mus, μH +

1
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1mur, mqp, MW, μH -

3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ

aups sβ
2 + μH cHqusp cβ LF2,2,1,1,-1mur, mus, mqp, mqt - 3

4
aupr aust cHqui2i1

cHqurs cHqutp μH
2 cβ

2 + aupt ausr sβ
4 + 2 μH cHqurs cβ sβ

2 LF2,2,1,1,-1mur, mut, mqp, mqs +
3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2 autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ

LF2,1,1,1,0mus, mqp, mqt, mur - 3
2
μH aupr cHqust cHqui2i1 cβ

1
sβ

2

autr sβ
2 + μH cHqurt cβ aups sβ

2 + μH cHqusp cβ LF3,1,1,1,-1mus, mqp, mqt, mur -
1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1mus, mqp, mur, μH +

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF2,1,1,1,0mus, mqr, mqt, mup -

3
2
aurs cHqupr cHqust cHqupt cHqui2i1

1
sβ

2 μH
3 cβ

3 LF3,1,1,1,-1mus, mqr, mqt, mup +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1mus, mqt, mup, μH +

3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF2,1,1,1,0mut, mqp, mqs, mur -
3
2
μH aupr aust aupt cHqurs cHqui2i1 cβ sβ

2 LF3,1,1,1,-1mut, mqp, mqs, mur +
2
9
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mB, mqp, mur +

2
9
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, mup +

1
12

cHqupr cHqupi1 gY2
1
sβ

2 (mB sβ + μH cβ)

auri2 sβ
2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mB, mqr, μH +

2
3
aupr cHquri1 gs2 aupi2 sβ

2 + μH cHqui2p cβ LF2,1,1,1,-1mui2, mG, mqp, mur +

2
3
μH cHqupr cHqupi1 cβ gs2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF2,1,1,1,-1mui2, mG, mqr, mup -

1
24

cHqui2i1 gY2 gL2 cβ
2 + sβ

2 LF2,1,1,1,-2MW, mB, mqi1, μH -
1
24

cHqui2i1 gY2 gL2 mB MW cβ
2 + sβ

2 + 2 sβ μH cβ (mB + MW) LF2,1,1,1,-1MW, mB, mqi1, μH +
3
8
sβ μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdp, mqr, μH +

1
4
sβ μH cHqdpr cHqui2r gL2

1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, mqr +

1
8
cHqdpr cHqui2r gL2

1
cβ

2 (MW cβ + sβ μH)

adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1MW, mdp, mqi1, μH +

3
8
adpr cHqdri1 cHqui2p gL2 (MW cβ + sβ μH) LF2,1,1,1,-1MW, mdr, mqp, μH +

1
4
adpr cHqui2p gL2 adi1r cβ

2 + sβ μH cHqdri1 LF2,1,1,1,-1MW, mdr, mqi1, mqp +
3
16

aupr cHquri1 cHqui2p gL2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqp, mur, μH +

3
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (MW sβ + μH cβ) LF2,1,1,1,-1MW, mqr, mup, μH +

1
8
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF2,1,1,1,-1MW, mqi1, mqp, mur +

1
8
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mqr, mup +

1
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1MW, mqi1, mup, μH +

1
16

aupr cHquri1 cHqui2p gY2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqp, mur +

1
2
mB aupr cHquri1 cHqui2p gY2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mB, mqp, mur +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gY2
1
sβ

2 (9 mB sβ + 17 μH cβ) LF2,1,1,1,-1μH, mB, mqr, mup +

1
2
mB cHqupr cHqupi1 cHqui2r gY2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mB, mqr, mup +

1
4
cHqupr cHqupi1 gY2

1
sβ

2 (mB sβ + μH cβ) auri2 sβ
2 + μH cHqui2r cβ

LF2,1,1,1,-1μH, mB, mqr, mui2 - 1
16

cHqupr cHqui2r gY2
1
sβ

2 (mB sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mB, mqi1, mup +

1
8
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mqi1, MW +

1
24

cHqui2i1 gY2 gL2
1
sβ

3 mB MW sβ cβ
2 + sβ

2 + 2 μH cβ (mB + MW) 2 cβ
2 + 5 sβ

2 + 8 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mqi1, MW + 1
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mqi1, MW +
1
3
cHqui2i1 gY2 gL2 cβ

2 + sβ
2 LF2,1,1,1,-2μH, mB, mui2, MW +

1
3
cHqui2i1 gY2 gL2

1
sβ

mB MW sβ cβ
2 + sβ

2 + μH cβ (mB + MW) cβ
2 + 3 sβ

2 + 2 sβ μH
2 cβ

2

LF2,1,1,1,-1μH, mB, mui2, MW + 2
3
mB MW cHqui2i1 gY2 gL2 μH2 cβ

2 LF2,1,1,1,0μH, mB, mui2, MW +

1
4
sβ μH cHqdpr cHqdst cHqdsi1 cHqui2r

1
cβ

4 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mds, mqt +

1
4
μH cHqdpr cHqust cHqusi1 cHqui2r

1
sβ

1
cβ

2 adtp cβ
2 + sβ μH cHqdpt LF2,1,1,1,-1μH, mdp, mqr, mqt +

1
8
μH cHqdpr cHqdpi1 cHqui2r gL2

1
cβ

2
9 MW sβ cβ + μH 8 cβ

2 + 9 sβ
2 LF2,1,1,1,-1μH, mdp, mqr, MW +

MW sβ cHqdpr cHqdpi1 cHqui2r gL2 μH3
1
cβ

LF2,1,1,1,0μH, mdp, mqr, MW + 3
8
cHqdpr cHqui2r

gL2
1
cβ

2 (MW cβ + sβ μH) adi1p cβ
2 + sβ μH cHqdpi1 LF2,1,1,1,-1μH, mdp, mqi1, MW +

1
4
adpr cHqdst cHqdri1 cHqui2t

1
cβ

2 adps cβ
2 + sβ μH cHqdsp LF2,1,1,1,-1μH, mdr, mds, mqp +

1
4
adpr cHqust cHqusi1 cHqui2p

1
sβ

2 adtr cβ
2 + sβ μH cHqdrt LF2,1,1,1,-1μH, mdr, mqp, mqt +

1
8
adpr cHqdri1 cHqui2p gL2

1
sβ

9 MW sβ cβ + μH 8 cβ
2 + 9 sβ

2 LF2,1,1,1,-1μH, mdr, mqp, MW +

MW adpr cHqdri1 cHqui2p cβ gL2 μH2 LF2,1,1,1,0μH, mdr, mqp, MW +
1
4
aupr cHqust cHqusi1 cHqui2p

1
sβ

2 autr sβ
2 + μH cHqurt cβ LF2,1,1,1,-1μH, mqp, mqt, mur +

1
4
aupr cHqust cHquri1 cHqui2t

1
sβ

2 aups sβ
2 + μH cHqusp cβ LF2,1,1,1,-1μH, mqp, mur, mus +

1
16

aupr cHquri1 cHqui2p gL2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqp, mur, MW +

1
2
MW aupr cHquri1 cHqui2p gL2

1
sβ

μH
2 cβ

2 LF2,1,1,1,0μH, mqp, mur, MW +

1
4
μH cHqupr cHqust cHqupi1 cHqui2t cβ

1
sβ

4 aurs sβ
2 + μH cHqusr cβ LF2,1,1,1,-1μH, mqr, mqt, mus +

1
16

μH cHqupr cHqupi1 cHqui2r cβ gL2
1
sβ

2 (9 MW sβ + 17 μH cβ) LF2,1,1,1,-1μH, mqr, mup, MW +

1
2
MW cHqupr cHqupi1 cHqui2r gL2

1
sβ

3 μH
3 cβ

3 LF2,1,1,1,0μH, mqr, mup, MW +

1
4
μH cHqupr cHqust cHqusi1 cHqui2r cβ

1
sβ

4 autp sβ
2 + μH cHqupt cβ LF2,1,1,1,-1μH, mqt, mup, mus +

3
16

cHqupr cHqui2r gL2
1
sβ

2 (MW sβ + μH cβ)

aui1p sβ
2 + μH cHqupi1 cβ LF2,1,1,1,-1μH, mqi1, mup, MW +

2
3
aupr cHquri1 gY2 aupi2 sβ

2 + μH cHqui2p cβ LF1,1,1,1,1,-1mB, mqp, mui2, mur, μH +

2
3
mB μH aupr cHquri1 cβ gY2

1
sβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqp, mui2, mur, μH +

2
3
μH cHqupr cHqupi1 cβ gY2

1
sβ

2
auri2 sβ

2 + μH cHqui2r cβ LF1,1,1,1,1,-1mB, mqr, mui2, mup, μH +

2
3
mB cHqupr cHqupi1 gY2

1
sβ

3 μH
2 cβ

2 auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqr, mui2, mup, μH -
1
6
aupr cHqui2p gY2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mB, mqi1, mqp, mur, μH -

1
6
mB μH aupr cHqui2p cβ gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mB, mqi1, mqp, mur, μH -

2
9
mB aupr gY2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ

aupi2 sβ
2 + μH cHqui2p cβ LF1,1,1,1,1,0mB, mqi1, mqp, mui2, mur -

1
6
μH cHqupr cHqui2r cβ gY2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mB, mqi1, mqr, mup, μH -

1
6
mB cHqupr cHqui2r gY2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mup, μH -
2
9
mB μH cHqupr cβ gY2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ auri2 sβ
2 + μH cHqui2r cβ

LF1,1,1,1,1,0mB, mqi1, mqr, mui2, mup + 1
3
gY2 gL2

1
sβ

aui1i2 sβ
2 + μH cHqui2i1 cβ

 (mB + MW) cβ
2 + sβ

2 + 2 sβ μH cβ LF1,1,1,1,1,-1mB, mqi1, mui2, MW, μH +
2
3
mB MW μH cβ gY2 gL2 aui1i2 sβ

2 + μH cHqui2i1 cβ LF1,1,1,1,1,0mB, mqi1, mui2, MW, μH +

sβ cHqdpr cHqdst cHqdpi1 cHqui2t μH
3 1

cβ
4

adrs cβ
2 + sβ μH cHqdsr LF1,1,1,1,1,0mdp, mds, mqr, mqt, μH +

sβ μH cHqdpr cHqui2r gL2
1
cβ

2
adi1p cβ

2 + sβ μH cHqdpi1 LF1,1,1,1,1,-1mdp, mqi1, mqr, MW, μH +

MW cHqdpr cHqui2r gL2 μH2
1
cβ

adi1p cβ
2 + sβ μH cHqdpi1 LF1,1,1,1,1,0mdp, mqi1, mqr, MW, μH +

adpr cHqdst μH
2 1

cβ
2
adtr cHqdsi1 cHqui2p cβ

2 + sβ μH cHqdrt cHqdsi1 cHqui2p +

cHqdri1 cHqui2t adps cβ
2 + sβ μH cHqdsp LF1,1,1,1,1,0mdr, mds, mqp, mqt, μH +

μH adpr adst cHqdri1 cHqui2s
1
sβ

adpt cβ
2 + sβ μH cHqdtp LF1,1,1,1,1,0mdr, mdt, mqp, mqs, μH +

adpr cHqui2p gL2 adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,-1mdr, mqi1, mqp, MW, μH +

MW μH adpr cHqui2p cβ gL2
1
sβ

adi1r cβ
2 + sβ μH cHqdri1 LF1,1,1,1,1,0mdr, mqi1, mqp, MW, μH -

8
3
mG aupr gs2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ aupi2 sβ

2 + μH cHqui2p cβ

LF1,1,1,1,1,0mG, mqi1, mqp, mui2, mur - 8
3
mG μH cHqupr cβ gs2

1
sβ

3
aui1p sβ

2 + μH cHqupi1 cβ

auri2 sβ
2 + μH cHqui2r cβ LF1,1,1,1,1,0mG, mqi1, mqr, mui2, mup +

1
2
aupr cHqui2p gL2 aui1r sβ

2 + μH cHquri1 cβ LF1,1,1,1,1,-1mqi1, mqp, mur, MW, μH +
1
2
MW μH aupr cHqui2p cβ gL2

1
sβ

aui1r sβ
2 + μH cHquri1 cβ LF1,1,1,1,1,0mqi1, mqp, mur, MW, μH +

1
2
μH cHqupr cHqui2r cβ gL2

1
sβ

2
aui1p sβ

2 + μH cHqupi1 cβ LF1,1,1,1,1,-1mqi1, mqr, mup, MW, μH +

1
2
MW cHqupr cHqui2r gL2

1
sβ

3 μH
2 cβ

2 aui1p sβ
2 + μH cHqupi1 cβ

LF1,1,1,1,1,0mqi1, mqr, mup, MW, μH

Matching of  Yukawa Couplingsd = 6

34

SMEFT  Yukawa :d = 6 CuH

Can be further simplified?
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Phenomenological Example

• Toy model with right-handed top partner  and bino-like Dark Matter t̃ χ

35

• EFT obtained by integrating out  and ,  where t̃ χ x = M2
1 /m2

t̃
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(can be mapped to Warsaw basis)
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Phenomenological Example

• Toy model with right-handed top partner  and bino-like Dark Matter t̃ χ

35

• EFT obtained by integrating out  and ,  where t̃ χ x = M2
1 /m2

t̃

 Matching of toy model agrees with: 

- full MSSM matching and taking 
appropriate limits 

- partial results in Lessa, Sanz [2312.00670]

(can be mapped to Warsaw basis)
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Conclusions & Outlook

• Full MSSM-to-SMEFT one-loop matching condition in Warsaw basis computed  

- No flavor assumptions, MSSM with 124 parameters,  

- Single-scale matching, integrating out all superpartners and 2nd Higgs at once 

- All Warsaw basis structures generated except operators with dual field-strength tenors 

- Proper elimination of redundant operators (incl. evanescent operators)

36
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• Link to codes for phenomenological analysis  e.g. SMEFiT 

- Export matching conditions to C++ for faster evaluation
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future w
ork

• Compare different EFT scenarios  investigate EFT validity 

• Longterm ideas/goals: 

- Combine with further phenomenological codes (e.g.: smelli/flavio, SFitter, …) 

- Global MSSM fit using SMEFT framework

→

• Link to codes for phenomenological analysis  e.g. SMEFiT 

- Export matching conditions to C++ for faster evaluation

→
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• Full MSSM-to-SMEFT one-loop matching condition in Warsaw basis computed  

- No flavor assumptions, MSSM with 124 parameters,  

- Single-scale matching, integrating out all superpartners and 2nd Higgs at once 

- All Warsaw basis structures generated except operators with dual field-strength tenors 

- Proper elimination of redundant operators (incl. evanescent operators)
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w
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future w
ork

Thank you for your attention!

• Compare different EFT scenarios  investigate EFT validity 

• Longterm ideas/goals: 

- Combine with further phenomenological codes (e.g.: smelli/flavio, SFitter, …) 

- Global MSSM fit using SMEFT framework

→

• Link to codes for phenomenological analysis  e.g. SMEFiT 

- Export matching conditions to C++ for faster evaluation

→

com
pleted
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Size of Wilson Coefficients

38

• Toy model with right-handed top partner  and bino-like Dark Matter t̃ χ

 check size of SMEFT Wilson coefficients→
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Path Integral Methods for EFT Matching

• Lagrangian:  with fields  and  
hierarchy  

• Background field method: shift all fields    
       : background fields (satisfy classical EOM) 
       : pure quantum fluctuation 

• Path integral representation of effective quantum action: 

 

- Perform path integral over    
(“integrating out” the heavy states) 

- Expand in powers of  

• Produces effective quantum action of EFT: 

-  containing all higher-dimensional operators and coefficients

ℒUV(η) η = (ηH, ηL)⊺

mH ≫ mL

η → ̂η + η
̂η

η

exp (iΓUV( ̂η)) = ∫ 𝒟η exp (i∫ dDx ℒUV(η + ̂η))
ηH

m−1
H

ΓEFT
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Gaillard [Nucl. Phys. B 268 (1986) 669-692]; 

Cheyette [Nucl. Phys. B 297 (1988) 183-204]; 

Dittmaier, Grosse-Knetter  
[hep-ph/9501285] [hep-ph/9505266];  

Henning, Lu, Murayama  
[1412.1837]; 

Drozd, Ellis, Quevillon, You  
[1512.03003]; 

del Aguila, Kunszt, Santiago  
[1602.00126]; 

Fuentes-Martin, Portoles, Ruiz-Femenia  
[1607.02142]; 

Henning, Lu, Murayama  
[1604.01019]; 

Zhang  
[1610.00710]; 

Krämer, Summ, Voigt  
[1908.04798]; 

Cohen, Lu, Zhang  
[2011.02484] [2012.07851]; 

Fuentes-Martín, König, Pagès, Thomsen, FW  
[2012.08506] [2212.04510]; 

& many more

https://arxiv.org/abs/hep-ph/9501285
https://arxiv.org/abs/hep-ph/9505266
https://arxiv.org/abs/1412.1837
https://arxiv.org/abs/1512.03003
https://arxiv.org/abs/1602.00126
https://arxiv.org/abs/1607.02142
https://arxiv.org/abs/1604.01019
https://arxiv.org/abs/1610.00710
https://arxiv.org/abs/1908.04798
https://arxiv.org/abs/2011.02484
https://arxiv.org/abs/2012.07851
https://arxiv.org/abs/2012.08506
https://arxiv.org/abs/2212.04510
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Functional Matching at Tree Level & One Loop

• Saddle point approximation of the action:  

SUV(η) → SUV( ̂η + η) = SUV( ̂η) +
1
2

η̄i
δ2SUV

δη̄i δηj
η= ̂η

ηj + 𝒪(η3)
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fluctuation operator 𝓠ij

higher loop orders
Fuentes-Martín, Palavrić,  
Thomsen [2311.13630]• Tree-level matching:   

- Substitute  by its EOM and expand in 

ℒ(0)
EFT = ℒUV ( ̂ηL, ̂ηH[ ̂ηL])

̂ηH m−1
H

• One-loop matching:   

- Gaussian path integral: 

 

- Expressed through a superdeterminant  or supertrace  

- Supertraces directly provide EFT Lagrangian: 

exp (iΓ(1)
UV) = ∫ 𝒟η exp (∫ ddx

1
2

η̄i 𝒬ij ηj)

Γ(1)
UV = − i log (SDet 𝒬[ ̂η])1/2 =

i
2

STr (log 𝒬[ ̂η]) = ± i
2 ∫

dDk
(2π)D

⟨k | tr (log 𝒬) |k⟩

(SDet) (STr)

∫ dDx ℒ(1)
EFT = Γ(1)

UV hard

Evaluation using: 
- Method of regions 

- Wilson lines  covariance→
 see Anders' talk on Friday→

https://arxiv.org/abs/2311.13630
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Physical Contributions by Evanescent Operators
• Evanescent operators  formally of rank  

• Only physical contributions when inserted into UV-divergent one-loop diagrams 

- Tree level: no physical contributions 

- One loop: contributions from (local) UV poles  finite contribution to matrix elements

E ≡ R − Q ϵ

⇒
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• Effect of evanescent operators can be absorbed by a finite renormalization 

• We can drop all evanescent operators for the computation of one-loop matrix elements if: 

- Projecting redundant operators  onto the physical basis  with  identities and 

- Shifting coefficients of  by the appropriate finite renormalization constants

R Q D = 4

Q

• Resulting renormalization scheme is an evanescent-free version of MS

Buras, Weisz [Nucl.Phys.B 333 (1990) 66-99];  
Dugan and Grinstein [PLB 256 (1991) 239];  
Herrlich, Nierste [hep-ph/9412375]

• For one-loop EFT action  we find  (  projection  using  identities) 

,     where      

- :   sum of one-loop diagrams with vertices from  contributing to effective action 

- : sum of one-loop diagrams with insertions of evanescent operators 

S(1) 𝒫 R → Q D = 4

𝒫S(1)
Q = 𝒫S(1)

R + ΔS(1) ΔS(1) ≡ 𝒫 (Γ(1)
R − Γ(1)

Q )
Γ(1)

X X

ΔS(1) E = R − Q

Fuentes-Martin, König, Pages, Thomsen, FW [2211.09144]; Aebischer, Buras, Kumar [2202.01225];  
Aebischer, Pesut [2208.10513]; Aebischer, Pesut, Polonsky [2211.01379]

https://arxiv.org/abs/hep-ph/9412375
https://arxiv.org/abs/2211.09144
https://arxiv.org/abs/2202.01225
https://arxiv.org/abs/2208.10513
https://arxiv.org/abs/2211.01379
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• Compute  using functional methods 

 

• Result:  action containing only operators in physical basis (free of evanescent 
operators), but reproducing the same physics as  obtained from the matching

ΔS(1)

ΔS(1) = −
i
2

∞

∑
n=1

1
n

𝒫 STr [(Δ XR)n − (Δ XQ)
n]

hard

S(1)
Q

S(1)
R

Evanescent-Free Schemes

• Match EFT Lagrangian containing redundant operators  onto EFT Lagrangian 
containing only physical operators , i.e., a 4-dimensional basis:    

• For the one-loop EFT action  we find  (  projection  using  identities) 

,     where      

• : sum of one-loop diagrams with vertices from  contributing to the effective action 

• : sum of all one-loop diagrams with the insertion of evanescent operators 

(R)
(Q) ΓR[η] = ΓQ[η]

S(1) 𝒫 R → Q D = 4

𝒫S(1)
Q = 𝒫S(1)

R + ΔS(1) ΔS(1) ≡ 𝒫 (Γ(1)
R − Γ(1)

Q )
Γ(1)

X X

ΔS(1) E = R − Q
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Fuentes-Martin, König, Pages, Thomsen, FW [2211.09144]

• Note: these tools also allow for extracting  functionsβ

https://arxiv.org/abs/2211.09144
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Example: Evanescent Operators in the SMEFT
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• Tree-level:  &  lead to same physicsℒ ℒ′￼

figure by A. Thomsen

ℒ ⊃ Cprst
lqde(ℓ̄

pγμqt)(d̄sγμer) ℒ′￼⊃ − 2Cprst
lqde(ℓ̄

per)(d̄sqt)Fierz identity 
D = 4

• One-loop:  &  do not lead to same physics (in dimensional regularization )ℒ ℒ′￼ D = 4 − 2ϵ

The one-loop effective action built from  
 and  do not agree: ℒ ℒ′￼

Γ(1)
EFT ≠ Γ′￼(1)

EFT

• Effective one-loop action:   

• Absorb physical effect of evanescent operators by finite one-loop shift of action  
(depends on all UV poles  of SMEFT one-loop integrals) 

• Computed for the SMEFT in Fuentes-Martin, König, Pages, Thomsen, FW [2211.09144]  

• For LEFT: Aebischer, Buras, Kumar [2202.01225]; Aebischer, Pesut [2208.10513]; Aebischer, Pesut, Polonsky [2211.01379]

Γ(1)
EFT = Γ′￼(1)

EFT + ΔSE

ΔSE
ϵUV

evanescent operator 𝒪(ϵ)

• In  dimensions we have:  D Cprst
lqde (ℓ̄pγμqt)(d̄sγμer) = − 2Cprst

lqde (ℓ̄per)(d̄sqt) +Cprst
lqde Eprst

lqde

https://arxiv.org/abs/2211.09144
https://arxiv.org/abs/2202.01225
https://arxiv.org/abs/2208.10513
https://arxiv.org/abs/2211.01379
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Example

• Term from the tree-level EFT Lagrangian that requires Fierzing to map onto Warsaw basis 

• Fierz identity: 

• Insert evanescent operator in all possible UV-divergent one-loop diagrams
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Fuentes-Martín, König, Pagès, Thomsen, FW [2211.09144]

= −
1
6

−

- Finite renormalization to compensate 
for evanescent operator 
(loop suppressed  only relevant for  
tree-level EFT Lagrangian) 

- Renormalization scheme: 
evanescent-free version of  

- All finite renormalization constants  
required for SMEFT computed in

→

MS−

https://arxiv.org/abs/2211.09144

