
XYNU 

The B → D(*) l νl decays in the pQCD
approach with the Lattice QCD input 

Ying-Ying Fan (樊莹莹)

Sci. Bull. 59, 125 (2014);
Sci. Bull. 60, 2009 (2015).

Xinyang Normal University

第十二届全国粒子物理学术会议 · Aug. 22-26, 2016 · 合肥



XYNU 

2

Outline

Introduction  

Theoretical Framework

Results and Discussions 

Summary



XYNU 

3

Introduction
The semileptonic decays of B meson play an important role 

in testing the Standard Model (SM) and in searching  for the 
New Physics (NP) beyond the SM.

B-decays with τ in the final state offer possibilities to study 
NP effects not present in processes with light leptons.

Popular NP test via   

in order to cancel/reduce theoretical uncertainties in Vcb/FF.
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♦ The momentum can be chosen as:
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♦ The effective Hamiltonian:
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♦ Form factors:
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============================================================================================================================

♦ The differential decay widths:
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Results and Discussions
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 Form factors：

 B → D(*) l v semileptonic decays
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 Form factors：

pQCD Lattice QCD The pole model 
para.

extrapolation
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Lattice QCD:
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 Branching ratios：

pQCD + Lattice QCD      ＆ pQCD ＆ HQET
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 Ratios :

Errors～10%

R(D) and R(D*)
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Summary
We studied the semileptonic decays B → D(*) l νl in the framew-

ork of the SM by employing the ‘‘pQCD + Lattice QCD’’ method,  
and found that :

 By using the lattice QCD predictions as the input at the endp-
oint, the reliability of the extrapolation of the form factors from 
the low to the high q2 region is improved effectively.

 The ‘‘pQCD + Lattice QCD’’ predictions for the branching     
ratios Br(B → D(*) l νl ) agree well with the measured values with
in one standard deviation.

 The ‘‘pQCD + Lattice QCD’’ predictions for the ratios R(D(*) )
are the following:
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Thank you !
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