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Introduction

Precision Bottom Physics has become possible
due to a large arsenal of model-independent methods

Effective Theories
... such as Heavy Quark Expansions
QCD sum rules

Two papers

I. S. Imsong, A. Khodjamirian, ThM, D. van Dyk,
arXiv:1409.7816, (B → π Form Factors)

ThM, A. Pivovarov, D. Rosenthal, arXiv:1405.5072
(µ2

Gαs Corrections)
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Summary on exclusive Vub
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News on the inclusive determination of Vcb

Standard tool: Heavy Quark Expansion
Structure of the expansion (@ tree):
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Power counting m2
c ∼ ΛQCDmb
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Present state of the b → c semileptonic Calculations

Tree level terms up to and including 1/m5
b known

O(αs) and full O(α2
s) for the partonic rate known

O(αs) for the µ2
π/m2

b is known
QCD insprired modelling for the HQE matrix elements
New: Complete αs/m2

b, including the µG terms
Alberti, Gambino, Nandi arXiv:1311.7381
ThM, Pivovarov, Rosenthal arXiv:1405.5072
This was the remaining parametrically largest
uncertainty
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Alberti et al.:
Calculation of the differential rate including the charm
mass
partially numerical calculation

ThM, Pivovarov, Rosenthal:
Fully analytic calculation
limit mc → 0
Possibility to include mc in a Taylor series

Results (seem to) agree,
some more checks in progress
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Perform the OPE for T = i
∫

d4x T [Heff(x)Heff(0)]

T. Mannel, Siegen University Some Recent Results ...



Introduction
Determination of Vub from exclusive decays
News on the inclusive determination of Vcb

Overall Conclusions

Structure of the result:

(Im T )/R0 = C0

{
b̄/vb − Oπ

2m2
b

}
+ CfinCm

OG

2m2
b

chromomagnetic moment operator

1
2MB

Cm(µ)〈B(pB)|OG|B(pB)〉 = ∆m2
B

Total rate

Γ(B → Xcν`) = Γb|Vcb|2
{

C0

(
1 +

µ2
π

2m2
b

)
+ Cfin

3∆m2
B

8m2
b

}
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We get (ρ = m2
c/m2

b)

Cfin = −3 + ∆
(0)
G (ρ) +

αs

π
∆

(1)
G (ρ)

+
αs

π

{
CA

(
31
18
− π2

9

)
+ CF

(
43

144
− 19π2

36

)}
∆

(0)
G (ρ) is known

∆
(0)
G (ρ) = 8ρ− 24ρ2 + 24ρ3 − 5ρ4 − 12ρ2 ln ρ

∆
(1)
G (ρ) is such that ∆

(1)
G (0) = 0

Numerically known from Alberti et al.
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Numerically (in the mc → 0 case:

Cfin = −3(1 + 1.56
αs

π
)

This has a “normal” size
The corresponding shift in Vcb is

∆|Vcb|
|Vcb|

= 4.67
αs

π

3∆m2
B

8m2
b

1

2(1 + ∆
(0)
0 (ρ))

∼ +0.3%
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Conclusions on Vcb

Next goals in inclusive Vcb:
Use reparametrization invariance to obtain αs
corrections to even higher orders in 1/m
Study the (numerous) matrix elements appearing in
1/mn with n > 3
Consider partial resummations of the 1/m series

Consistency with exclusive determinations
Lattice values
Zero Recoil Sum Rules
“BPS” limit
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Overall Conclusions

Semileptonic B decays have provided
precise values of Vxb

Vcb looks consistent between inclusive and exclusive
determinations
Vub still exhibits a tension between inclusive and
exclusive determinations
B → π`ν̄ is well studied by Lattice and QCDSR
B → Xu`ν̄ is studied in HQE by different groups
(BLNP, GGOU)
On the way: Study of other exclusive modes, such as
B → ρ`ν̄ → ππ`ν̄
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