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The strong interaction effects in this decay is 

parametrized in terms of B to Pi form factors 
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Form factors 

q p1 p2  the momentum of the lepton-pair 
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Form factors 

i)  the light cone QCD sum rules (LCSRs) 

JHEP 09 (1998) 005, 10 (2001) 019 

PRD 71, 014015 (2005)   

JHEP 04 (2008) 014 

PRD 83, 094031 (2011) 

ii)  the lattice QCD (LQCD) 

PRD 73, 074502 (2006)   

PRD 80, 034026 (2009) 

PLB 486, 111 (2000) 
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Form factors 

iii)  the perturbative QCD (pQCD) 

PRD 65, 014007 (2001)   

NPB 642, 263 (2002) 

EPJC 23, 275 (2002) 28,515 (2003) 

The hard amplitude 
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Form factors: NLO 

…. 

…. 

H.N. Li, Y.L. Shen & Y.M. Wang 

Phys. Rev. D 85, 074004 (2012)  

Quark diagrams 

Effective diagrams 
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Form factors: NLO 
H.N. Li, Y.L. Shen & Y.M. Wang 

Phys. Rev. D 85, 074004 (2012)  
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mB The mass of B or Bs meson 

mB
5.325GeV for B meson  

  5.415GeV for Bs meson 

pole model 

Ball 
Zwick

y 
(BZ) 
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B

Bs K

B K

F0(0)=F+(0) 

~  18% 

~  15% 

~  18% 

FT(0) 

~  13% 

~  13% 

~  12% 
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Form factors: the pQCD result 
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Form factors: the pQCD result 
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The                   transitions 
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The                       transitions (i) 
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The                       transitions (ii) 
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The                   transitions 

sum of the three generations 
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Branching ratios 
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|Vub| 
PRD-83-052011   

& 83-
032007(2011) 

BaBar 

BaBar 
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Form factors: 

Feldmann, Kroll & Stech  PRD 58, 114006 (1998) PLB 449, 339 (1999) 

Hai-Yang Cheng, Hsiang-nan Li & Keh-Fei Liu  PRD 79, 014024 (2009) 

FKS 39.3° 1.0°
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---- PRL 108, 181808 (2012) by Belle Collaboration 

---- PLB 529,93 (2002)  &  PRD 85, 013016 (2012) 

X. Liu, H.N. Li & Z.J. Xiao  Phy.Rev. D86, 011501(R) (2012) 
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Form factors: 
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Form factors: 
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Branching ratios 

---- Babar PRD83,052011(2011) 
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Some ratios 
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Summary 

Thank    you ! 

 B/Bs to P form factors in pQCD at NLO. 

 Branching ratios of 

 Extract out the |Vub|  

 Some ratios are defined 


