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phase space form factors 
D boost in the B rest frame 
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G 1( )Vcb = 42.3 ±1.9 ±1.0( ) ×10−3

ρG
2 =1.20 ± 0.09 ± 0.04   

€ 

G 1( )Vcb = 43.1± 0.8 ± 2.1( ) ×10−3

ρG
2 =1.20 ± 0.04 ± 0.06

BaBar PRD 79:012002 (2009) BaBar PRL104:011802 (2010) 

Recoil-based 
analysis 

Global fit to  
BD(X)ℓν decays 
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bsγ: bcℓν: 

BELLE[PRL103:241801(2009)] 

photon energy 
spectrum 

EγCMS 

BABAR[PRD81:032003(2010)] 

electron momentum 
spectrum 

hadronic mass 
spectrum 

(Ee>1.9 GeV) 
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BABAR[PRD81:032003(2010)] 



|Vcb|*103 

       D*ℓν: 38.8±0.8±1.0 
       D ℓν: 39.1±1.4±1.3 
inclusive: 41.9±0.4±0.6 

average: 40.9±1.0 (scaled) 

37     38     39     40     41     42 

Input |Vcb|(10-3) mb
kin (GeV) μπ

2 (GeV2) χ2 / ndf 

all moments 41.85±0.42±0.59 4.591±0.031 0.454±0.038 29.7 / (66-7) 

only bcℓν 41.68±0.44±0.58 4.646±0.047 0.439±0.042 24.2 / (55-7) 





BELLE PRL 104:021801 (2010) 
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CLEO BaBar Belle BaBar Belle BaBar BaBar BaBar Belle
E  > 2.1 E  − q

2 E  >1.9 E  > 2.0 mX − q
2 mX <1.55 mX − q

2 P+ E  >1
33 ± 2 ± 7 44 ± 4 ± 4 85 ± 4 ±15 57 ± 4 ± 7 74 ± 9 ±13 118 ± 9 ± 7 81± 8 ± 7 95 ±10 ± 8 196 ±17 ±16

Fully inclusive Recoil based 
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Example: hadronic tags 



BF(Bπ+ℓν) = (1.41±0.05±0.07)*10-4 

BF(Bρ+ℓν) = (1.75±0.15±0.27)*10-4 



BF(B0πℓν) = (1.36±0.05±0.05)*10-4 

New BaBar untagged: 
1.41±0.05±0.07 

untagged 





Predictions 
from CKM fits 









From P. Gambino, LaThuile’09 
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