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CKM Matrix measurements
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LHCDb: unique capability with baryon ¢

Baryons Qqq’
Baryons Quarks Isospin Mass (MeV) 1% Experimental Evidence
JE =1/2%
AD (bud) 0 5619.4 + 0.7 CERN, 1981 [133]
I (buw) 1 5811.3 £1.9 CDF, 2007 [134]
2 (bdd) 1 5815.5 £ 1.8 CDF, 2007 [134]
=9 (bsu) 1/2 o788 £ 5 DELPHI, 1995 [135]
=y (bsd) 1/2 5791.1 £ 2.2 CDF, 2007 [136]
Q (bss) 0 6071 £ 40 D0, 2008 [137]
* Mo is the Lightest b-baryon No(bud)

* /b spin ~ spin of the b-quark
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Baryon production

0.4 T T T T 7
1 Production fraction averaged in:
0.35 LHED 3 -pTin(4,25)GeV:nin (2, 5)
. 03 {s=13 TeV 3 No : 0.259 £ 0.018
s = Bs:0.122 £ 0.006
5 025 -
8 3
LH.D 0.2 —_
< . EF-‘-:‘*:-“ E
2 015 "*“i,_;-__i =
o [ 3o RO 4 /v fraction is not universal
0.1 4 - depends strongly on transverse
0.05 4 momentum
' PRD 100 (2019) 031102 3 - particle multiplicity of the collision
0 R I TR TN TR S NN TR TR T
15 20 25 Crucial for a correct normalization of
p(H,)[GeV] b-hadron branching fraction
measurements
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unique capability with baryon dec

| Af £ v, anything

T'se Ao,

| P AU,

[ss Afntn Ly,

T's9 A.(2595) "¢,

T A.(2625) v,

Te: ¥,(2455) 7t v,
Te2 ¥.(2455) T4,

(10.9 +£2.2) %
6-273) %
(1.9 £0.5) %
(5.6 £3.1) %
(7.9737) x107°

(1.3702) %

PDG 2025

What we know about b — ¢ {'v
Inputs from DELPHI and CDF
Ground state Ac ~ 60% total SL rate

Large uncertainties in the BF
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LHCb measurements

* Published:
* Determination of |Vuo/Veo| with Ay — p pv
« dI'/dg®> measurement of Ab — Ac pv
e Observation of Ab —» Ac TV, with 1 — 2n(n°%) v
* Ongoing:
* Angular analysis of Av — Ac p v for New Physics, Form Factors, |V
* Form factor measurement of Ab — Ac * nv
* Measurement of R(/Ac) and R(A¢*) witht —pvv
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Vus!l with A — puv @ LH Nature Phys.11(2015)743

* The b-baryon decays provided complementary information to
B mesons

% ﬁﬁﬁﬁﬁﬁﬁ B p
Abﬁ-‘-“' s l’ — e -

* Proton signature

- Baryon conservation provide bkg protection from B B(ﬂb — prV)
Reyp =
mesons

P B(Ay = Aouv)

* Large background from Ab — Acpv: Ac— pX

* Require isolated proton-muon vertex V. ; R

uo exrp

 LHCDb determines the ratio Rexp in the high g2 region Vior — \/;
C
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Theory input stmold et al PRD92(2015)034503

Ny = pp iy — The most reliable theory predictions of the
’ | ratio of FF are obtained for:

No — Ncpuv g2 >7 GeV?2

No — p uv g2>15 GeV2

(p.t;_l GDV_"!)

dr /dg?
|Vin|*

ax A — 1
1 (15 GeV?) = / Mo =DW00) 2 (1931 4076 £0.77) ps!
|Vub| 5 GeV2 dg?

e T (A =2 Ay D)

]I[I' 1"5 QIU' 2
7 (CeV? CAoun(7 GeV?)
s - — - " |Vcb| 7GeV? dg®

dg® = (837 +0.16 +0.34) ps™,

Cppuz (15 GeV?)
CAepr (7 GeVQ)

= 1.471 +0.095 £ 0.109
(0=9.8%)

Il Il L L] Il Il
2 kS 5 B 10
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Reconstruction of the g%and the cor

* The knowledge of the Ab momentum Pny is

needed to measure g2=(Pab - Pp)?

m2:(Pf\b_PP_PM)QZ(PAb_PY)QZO

Hypothesis of just 1-neutrino missing, known masses of the

particles, and the well-measured Ab flight direction gives the

momentum with a 2-fold ambiguity

* Use the corrected mass to
discriminate signal from the
remaining background

Meorr = \/m%z,u, _I_pi _I_pJ_

M.Rotondo

arXiv:1912.09562

B(pg) = D™ (pp)1™ (p)vu(py)
Py =DPD + Dy
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l|lll]IIIIIIIIIIIIIIIIIIIII

——
LHCDb simulation

_ I)ﬂ v IDW Gl'l'li_:()]'l’

}J#V high Gm::(‘)rl’
- ArJuV low O ncorr
T A(JU'V hlgh G ncorr

]

4000

Ll
5000

6000

Corrected mass [MeV/c2]

Separation between
signal and backgrounds
improves when
requiring low
uncertainty corrected
mass


http://arXiv.org/abs/arXiv:1912.09562

Ab - D vV . S|na| f|tS Nature Phys.11(2015)743

6000

ot
-]
-]
-]

Signal N=17687 £ 733 Normalization N=34255 + 571
g2 > 15 GeV? Q2> 7 GeV?
o 18000 T T T T I T T T T I T T _I -"'_"\‘4'000 T T T | | T T T T | T
g P Combinatorial . i
15000 P Mis-identified LHCb ] = LHC+b__ -
B D’pu v - -] - Bl Ay
P e ] 3000 - A v
12000 mmAZu~ - - I Combinatorial
Nu~v : i
By v — -

Candidates / (5 MeV/¢?
:
SERAREARARRERERRN RRRRRREY
Candidates / (40 MeV/c?
g
3

3000

9000 4000 5000 40(]00 4500 5000 5500

Corrected p - mass [MeV/c?] Corrected pK mu mass [MeV/c?]

Systematics dominated by

[ Rexp = 0.92 + 0.04(stat) + 0.07(syst) x 10-2J BF(\c — pKm), trigger and

tracking efficiency
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Updated |Vub/Veb| measurement Nature Phys.11(2015)743

Using BF (Ac—pKTT) = (6.84 + 0.24 *0213.57)% HFLAV2023
Belle PRL 113 (2014) 042002 Used BF(Ac—pKTT) = (6.28 * 0.32)%
Rexp =(1.00 + 0.04 + 0.07) x 102 PDG2023, based on:
[Vub / Veo| = 0.083 £ 0.004exp + 0.004¢F ggllselIIIZ’EIEH11136((22()%14?)0(21522()%021
Source Relative uncertainty (%)
B(Ac — pK*T717) s +3.9
Ll v Rexp = 0.92 £ 0.04(stat) + 0.07(syst) x 102
priusit - Vub / Vob| = 0.079 + 0.004exp  0.004rF
Ap lifetime 1.5
Isolation 1.4
Form factor 1.0
Ap production 0.5
g° migration 0.4
PID 0.2
Total T +7.4
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BF(Ac—pKTT)

Belle
6.84 + 024703}
PRL 113(2014) 042002

|

BESIII :
5.84 +0.27 + 0.23} ———
PRL 116(2016) 052001

Average |

6.28 + 0.32 :

PDG2024
S=1.2

50 55 60 65 7.0 75 80
BF(A.—pKn) [%]

BESIII arXiv:2601.1503

BESIII: (0(Ac—pKTT) ~ 2.3%)

Belle
6.84 +0.2410% -
PRL 113(2014) 042002 .
BESIII H-.LH / \
arXivs3601 1503 he ex] Theory: Need more precise L-QCD calculation
66 —-— LHCb: exploit the full statistics,
| extract signal in g2 bin
5.0 5!5 6?0 6!5 i 7?0 7!5 8.0
BF(A—~pKr) [%] - /
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Updated |Vub/Veb| measurement Nature Phys.11(2015)743

Using BF (Ac—pKTT) = (6.84 £ 0.24 *021.457)%

Belle PRL 113 (2014) 042002 Used BF(Ac—pKTT) = (6.65 + 0.15)%
Rexp =(1.00 £ 0.04 + 0.07) x 10-2 My average:
Vb / Ve| = 0.083 £ 0.004exp + 0.004¢F EZTQ;”L?{ Ii<'1"11§6(%-11 45)084[2%%_5)(]
Source Relative uncertainty (%)
B(Ac — pKTT) i +2.3
Trigger 3.2 Rexs = 7 + A(stat) + t) x 102
Tracking 3.0 exp = 0.97 £ 0.04(stat) £ 0.06(syst) x 10
dle seiection CHicincy e Vb / Veb| = 0.081 + 0.0036xp + 0.004¢r
N™ shapes 2.3
Ap lifetime 1.5
Isolation 1.4
Form factor 1.0
Ap production 0.5
g° migration 0.4
PID 0.2
Total il
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Updated |Vub/Veb| measurement Nature Phys.11(2015)743

Using BF (Ac—pKTT) = (6.84 £ 0.24 *021.457)%
Belle PRL 113 (2014) 042002

Rexp =(1.00 £ 0.04 + 0.07) x 10-2
[Vub / Veb| = 0.083 £ 0.004exp = 0.004FF

L-QCD| e
BF(A.—pKn)|- e
External inputsf .
Experimental |- °
Statistical | @
! !
0 2 4

Uncertainty on IV,,/Vel, (%)

Source Relative uncertainty (%)

B(Ac — pK*T717) s +2.3

Trigger B2

Tracking 3.0

. selection efficiency 3.0

N* shapes 2.3

Ap lifetime 1.5

Isolation 1.4 4
Form factor 1.0

Ap production 0.5

g° migration 0.4

PID 0.2

Total gt + 6.7 9

Theory: need more precise
L-QCD calculation

LHCD: exploit the full statistics,
extract signal in g2 bin

M.Rotondo MITP
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NAb — N\ studies PRD 96, 112005 (2017)

* Determine the dI'/dg? differential shape: dI'/dg? d = G K(g?) &¢g*(g?)

N(Ac+p) = (2.74 + 0.02) x 106

x10° x10°
400F () LHCb 3 800F (b) LHCb -
& 350F 4 %700 3 E
< 300 1 2 600f E
3 250F 1 T 500F 3
< E ] = =
% 200 3 3 };3 40()E

s 150F 4 3 300F =
© 100F = 5 200 =
50F 3 100 =
0" . T B B J o/ = S Sy

-6 -4 -2 0 2 2250 2300 2350

In(IP/mm) m(pK ©*) [MeV]

e Contribution from excited /\c is evaluated from a sample of Ac 1" 11 "+
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Nb — N\ studies

* Determine the dI'/dw? differential shape

x10° x10°

st i g e I s ] B R ] R e O TR e i

C — ] F — E

025F (a) Clss i LHCb = 0.5: (b) g = LHCh ]

: s == 1 bk =

o] 02__ —— ] oy -: 71
S 8 oof :
g 0ISF L :
8 F -1 & o2k E
@] D'I_ZP ‘: @] E E
00sE ER unfolded i
0' . TR Y | L. [ 0' | | I l 4 1 ]

1 1.1 1.2 1.3 1.4 1 1.1 1.2 1.3 1.4

w w
Bl
_ 2 2 2

Egw)=1—-p*(w—1) +§a (w—1)=+---
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1.5

0.5

PRD 96, 112005 (2017)

- () LHCb ]
_ N
i QAW
L AW ]
i | ! | L L 1 s
1.4 1.6 1.8
2
p
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Nb — N studies: 2-D differential rate

Plans
* Determine double differential distributions q2-cos(thetal)
* Extract form factor and Wilson Coefficients
* Future: study additinal angular observables from 2-body A .decays

4 |Vcb|

* Cannot use exclusive B SL decays for normalization, as is done for Bs

* Equality of total semileptonic decay width Bigi et al. JHQP09(2011) 012
- [(Ab) ~T(Bs) ~ I'(Ba)
* Measure the ratio N(Ab — Ac uV)/N(Ab — Xc hV)

UselAd)= L f00) L 145 )

- Bordone, Gambino
ArXiv 2203.13107

K SCG.H:L()'/, B
17




Other SL decays... in our backgrou

<~ 18000 I ' T T I T T T T T T T —. 4000
S r B Combinatorial
15000 - MM Mis-identified %H_Cb E
- Df{'t‘ff preliminary ] 2000

[
d
o
o
o

1000

Candidates / (5 MeV/¢?
Candidates / (40 MeV/c?
8
S

0

Corrected p i~ mass [MeV/c?]
* Large contribution rom Ap — N" b V

* ReconstructingN —-p

* Reduce uncertainty due to N* states in
Ob — pul now included with a Gaussian

?000 4000 5000 4000 4500 5000 5500

ILLHCDb preliminary
A

P Combinatori

NP11(2015)743

Corrected pK 7 u mass [MeV/c?]

» Study explicitly the contributions from
No—N\c" U v

Adding 2 pions (BF(Ac* — Ac 1+ 117)=67%)

constraints e Crucial to understand these background

« Could be crucial in the study of in
backgrounds in 0p — pll

the study of Ib — Acll
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Excited state

3.1

¥ —0.8 — — T T
-
q 8000 (a) i 2500F ()
—~ J o
> 7000 T LHCD =2 >
| 9 - = 6000 ;‘ ]l E 2000
) . -
? / 5, 2000 [ > 1500F 3
pi?/ izcn e g 4000 | * £ : :
29— s ; o6 2 3000 ] 2 1000 E
£ 2000 L 8 soob E
o pD 9 32 © 1000 e 3 : :
_ | k — Frmae S P R Wi i i S T 1 A N TR R T [
S A =TT et — 2600 2620 2640 2660 2700 2800 2900
@ v m(pK wtrtn)-m(pK 'Jr+)+mPDG(A;') [MeV] m(pK wrrtn)-m(pK 'n+)+mpm(/1§) [MeV]
= 1
E 2.7 — T LL. '
S —0.4 Final state Yield
g i Y o —
=Y. e —
- 2 . B c KOy,
§ \ = V| o A(2765) D, 2975 + 225
= n ® A, (2880)* 1, 1602 + 95
25 | s Afup,X (2.74 £ 0.02) x 108
* H Tens
) Lc* show up in many analysis:
- needed to be studied
23] . - great opportunities
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Ab — Ac* phenomenology

* In HQ limit: BF(Ab—/Ac3/2 mu nu) ~ 2 * BF(Ab—/\c1/2 mu nu)

| A.(2595) "L v, (7.9737) x10~* CDF measurements, seem to confirm this, but
- \¢* reconstructed in Ac pi+ pi

o - assumed isospin BF(Ac*->/Acpipi)=2/3
Tso A.(2625) "¢ v, (13755 )%

/\c(2595) close to the threshold: enhancement of decays into Trom°
- 6 MeV gap between Z > and Z2** 10 threshold

B(A(2595)T = Afntn™) ~ 18.5% The hierarchy 3/2 >1/2 is reversed
B(A.(2625) — Atata~) ~ 55% Consistent with LQCD

Nieves PRD 101, 014018 (2020)

- consistent with BESII| Mandatory to measure the ratio of BF
- Belle 1l could confirm Determine form factors
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Kinematics++ exploiting the resonances

* Additional constraints if the heavy meson comes from a narrow resonance

e Sheldon, Zhang Adv.HEP 2014, 9312571 %
_Bs2” = BIK-

350 7 H4 ' RN AL R LS LS R
E T Ap * 24000F LHCD E
300 E () 2b"— NoTT S 3500 = H ~4K/fb-1 =
250 - oot b Esm{::—JINST 11 (2016) E
EGD;— : #f_-"" AP T 3’250{3;—58152;]%“}(- _;
150 i & 2000 E— —g
100 - = 1500 - Bs2* — B**K- 3
= £ 1000 [
>0 F P§985,092011(2o12) O s500FE
ED- 0.03 0.06 0.09 012 0.15 o018 0.21 00 50 100
Q(z, —=A ) [GeVicT] Q [Mercz]
Nb from 2p, challenge from the many Narrow well separated resonances and clean
overlapping states signature due to the Kaon.

It allows to study Bu decays

Promising but we still need to fully
exploit these techniques
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 Meson with 2-heavy quarks with open flavor (bc)

* Non-relativistic Qg system: mass spectrum similar
to quarkonium

 Decays only via the weak interaction; absolute
branching fractions are not known

 Not accessible at B-Factories ¥ Kfica I ik

* Production rate f(Bc)/f(B+) ~ 1%

. _ B, 0.28 GeV/(? 1.64ps
» Lifetime 1/3 of other light b-mesons

By | 528GeV/c® 1.51ps
B. | 6.28GeV/¢?  0.51ps
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Bc mesons

* Bc decays, in principle allow to access various CKM elemts Vcb, Vub, Vcs, Vcd

e M
v v s ~
—_— b C 'O M _O 'O /Z, -
B = ~ /% B _ B -
C 2 W
¢ L SHE LSS R VR
y £ ] ¢ ) \7
L 8 ;—(*) L - C
- _ B 4;' - R°(*|
B, - &P i A b BF ~ 5%
Ongoing efforts at LHCb
= ) Feasibility @ FCC-ee
v Vv
\_ /
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LHCb measurements

 Published:

e Determination of fB¢/(fd+fu) with Bc — J/WY pv
* Lifetime measurement with Bc — J/WY pv
* Observation of Bc —» J/¥W tv, witht— pvv, » R(J/¥Y) (Run1 and Run2)
e Observation of Bc —» Bsw@
* Ongoing:
 Measurement of R(J/W) witht — 3w v
 Form Factors for B —» J/W p v
e Started but in hold (finished PhD thesis)
* Determination of |Vu|/|Veb| with Bc — D v
e Search for Bc — Bsiap v
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BC—>J/L|J|JV

« Golden channel at LHC: 3 muons in the final state

* Used for many analysis: lifetime, production fraction, R(J/¥), most of the
known decay channels are normalized to Bc — J/W p v

PRD 100, 112006

CERN seminar May 2026

: ] T T T
1400:_' 'IIIIIII"'"”"””"'_'__ 57000 I B.-//ytv
< 200 F- b (b) LHCb 13 TeV B, —J/yuv 1 @ I ccomb.
L - _+_ Data . = 6000 I B,y X
O 1000 & a ] = I By v
= - — Total fit : 2 5000 E  (w)ut comb.
S~—' - . . & E=g Bc“’J’le
= S Bl signal : O A0E By S
7]
Q '— Background 3 I B.—1puv
g - — £rot . 3000 mis-ID
g 400p = 2000 f= —+— Daa
3 200 - 1000
) R Y : 0
5 6 7 8 9 10 -5

M.Rotondo MITP

LHCb preliminary
LHCh
54fb!

[GeV?]
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Bc—JwuvonL QCD

Predicted BF:
HPQCD PRD 112 (2025) 3, 034503 153+ 0.4 10cp £ 0.6 veb £ 0.3+

0.200 +

=== (B — J/yu 1) /T(B; — Jfu ) fC
B(B; - J/yuv)

0.175 == 0.(B. — J/¢r ) /T(B; — J/pu ) .
f u + f d

= (7.36 +0.08 +:0.30) x 10~5  for 13 TeV

0.150

c‘I; 0.125 I
D oo J = (4.81£0.20¢4p £ 0.24100D+eat.) - 107
%|§0.075 fd -I_ fu
=S y
o High precision on many
0.025 observables of interest!

0.000

0 2 8 10

i 5
q>/GeV?
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But...
/ B - D*Ilnu

_FNAL/MILC + HPQCD +HFLAV &/ forBe— J/¥ zv

Mandatory to study the differential rate

0.61 o

Extend study of differential g> spectrum and
ratio of BFs, to other final states:

HH  exp data
— lat fit
=== lat+exp fit

------ - Y(2S): background in various analysis

- Ne (DD, pp,... ): fundamental state,
but the cleanest n. decay modes, BF~103

= Ac ?
- xc1 <> X(3872) ?
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Measurement of Vub/V/cb PhD thesis 2022, B. Delaney

* Interesting channel

B(Bf — D®%uF1,)  Npwo € B — php™)
B(Bf — Jfppty,) Ny epewo B(D? — K—nt)

— (RE2 + RE"y Vel
(Rpp FF Vo2

RP and RP from theory input

Channel [1078GeV] 3ptSR [39] LQCD [41,40]  Ebert et al. [21] Kiselev [22] ISGW2 [23, 42]

I'(Bf - Dutw,) 31+6 4314923 19 59 26
0028 Daliias i 85 + 33 E 110 270 53
I'(Bf — Jiputuy,) — (19.51 + 1.85) x 10° 17.70 x 10° 28.00 x 10° 16.50 x 10°
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Measurement of Vub/V/cb PhD thesis 2022, B. Delaney

T I [P P . [P LI | PR PRI L L L
° ReCOHStFUCing Only D0 — K pl 012 - i"i p El'ibéﬂ,"?ffﬁl 2018 :
: L EE B e b e ]
« Exploit 1) the Bc lifetime; 2) Bc-B mass difference < 0.10F dl BT poBeune
.z i ]
. . = [ i 2
« Contamination from B—D® mu nu only enter through g‘”’s . :
DCS of the D° ~0.06 &
§ 0.04 —
(13 TeV) M :
& [LHCb Unofficial 2016 2017 g 2018 1 . 002 =
4 i . -+ DCS data . . . e ;
§2000 3 B o onene 3000 4000 5000 6000 7000 8000
b 0 1
8 1500 e vp Meonr( D) D’[CV/CQ]
= N B DMyty,
%1000
8 f N(Bf — D®0u*y,) = 2291 + 464,
2 i
5} 200t N(Bf — Jiputv,) = 47486 £ 873

Not competitive:
- Add D decay modes and Run3

4200 4700 5200 5700 6200 6700 4200 4700 5200 5700 6200 6700 4200 4700 5200 5700 6200 6700 7200 - Im prove knowl edg e of the Bc—D* FFs
mcorr(DO ) [MCV/CZ]
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Bc — Bs PhD thesis 2024, T.H.McGrath

Candidates / (6 MeV/c?)

B(B} — Blutvy)

. Nib. Bgﬂ+vy)

€iot(BF — BImt)

B(Bf — Bxt)

N(Bf — Box+t)

E B =B n* u= 6224.2 +3.9 o 50—
- =
TOH— H B; 5Bl n* o= 10135 §
= B - B n* Ratio= 0.35 +0.12 =
- =
60— Comb. ¢ = -0.002979 + 0.00042 g 40—
- Nogms = 814 £ 41 ]
[ =
B N, = 138214 ]
E . © 30
E Sig. = 6273.95 + 0.57 R
40— B
- Sig. o = 4.97 +0.49 C
20 —%
|-

€wot(BS — Boutvy)

N\ %ﬁﬁﬂm

B =B n* p= 62260 +2.4

B +B} =" o= 4621

B: — BY = Ratio = 0.183 + 0.083
Comb. ¢ =-0.001624 + 0.00036
Neoms = 922 + 40

N, = 105 13

Sig. p= 62725 £ 1.1

Sig. o = 7.43 £ 0.99

:
i

10 j—lilll?:"

250 6300 6350 6400

(A) B — (B — Dymnt)mt

450

(data - model)/o,,
|
(=]
y T é T | T

6500 6350 6200
M(B? 1) (MeV/c®)

6250

6300

6450 6500 6350
M(B? 1) (MeV/c®)

6350 6400

(8) BS — (B — J/pp)mt
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Theory predictions from L-QCD
and from continnum

exloiting spin-symmetry are
available

The SL is limited by statistics
With run2: U.L. on this ratio

Add more Bs decay modes

(maybe all use all the Bs
reconstructable at LHCb
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Summary / Outlook / New ideas

* Many interesting oppurtunities

* And many challenges!

To be filled during this Workshop
31
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dl'/dg? PRDS85 (2012) 032008

. . . : LHCb paper on Bs and
Crucial to perform the measurements in bins of g2 Lb production

* SL decays as a function of the g2 already studied with only 3pb-1 (high efficient trigger)
* Need further studies to translate in measurements of the Form Factors

e Bs — Dg* * Ab—o> AUV
——— =S ————r—r—
800
LHCb as0 |- LHCb _
700 \Js = 7 TeV Data Vs =7Tev
~ . 400 -
- 600 -- data S - T N
¢ 500 —D.* i —~ 350 —_
) By i -
g 400 — D —4 S 300 _
S 300 - Dy rd -
— —— | LR — —
@ 200 background : P 250
z |
A S o 200 -
o T i AT i -— AT (2599)
It:‘\-10 -5 0 150 —— A_* (2625) —
o2 ( GeV?) 100 -- background
50 = q....Ellllllllll=
Crude assumptions on the FFs and e?;

on the Ds*/Ds and Ac*//\c rates Y s
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RH Cu rre ntS Nature Phys.11(201 5)743

* The right-handed current model could explain the historical difference between inclusive and
exclusive |Vub|

- The \b — p MU Vv has also contribution from axial vector current: different
degendence on the RH current

- region preferred B nclusive
7 I I B B wev . .
Dy inclusive B A, > prev (LHCb) The inclusion of

andB->T1muv &0 Combined LHCb does not

support a significant
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