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Outline

• Introduction
• B K1(K*0, K2,K3,K4) l+ l‐ decays in SM
Angular distributions
Branching ratios, polarizations,  FB asymmetry

• New physics contributions
• Summary
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Forward-backward asymmetry in B K*l+l-

AFB(q2) = -ceff
10 (q2) [ Rec9

effF1+ c7
eff F2 /q2 ]

SM: c7
eff -0.304,   c10

eff -4.103, 
c9

eff 4.211+Y(q2)     

c7=-c7
SM

c9c10= - c9c10
SM

zero of AFB occurs at q2 ~ 4.3 GeV2



9

250 events

100 
events

100 
events



B K*+‐:  AFB

arXiv: 1112.3515
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March 2012 at Moriond QCD
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B K*+ -: polarization

arXiv: 1112.3515
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Properties of resonances K*J
In addition to the lowest K*, can be best cross check
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Form factors needed for exclusive 
decays

• For a scalar meson K*0,
• Only three form factors involved
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For (axial)vector or tensor, there are 
more complications

• They are non‐perturbative in nature , difficult 
to calculate with high precision
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And different models give quite 
different results
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And different models give quite 
different results
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• The B K*J form factors are mostly resorts to 
the Lattice QCD simulations, which is quite 
limited at this stage.

• in the heavy quark limit and the large energy  
limit, interactions of the heavy and light systems 
can be expanded in small ratios /E and  /mB

• At the leading power, the large energy symmetry 
is obtained and  such symmetry to a large extent 
simplifies the heavy‐to‐light transition

• This soft‐collinear effective theory constrains 
the independent Lorentz structures 

• reduces the seven independent hadronic form 
factors for each B K*J (J1)  type to two 
universal functions
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B K*J (J1)
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For the case of B to scalar meson 
transition, in the large energy limit, the 
soft‐collinear effective theory applies

• Three form factors reduce to only one
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In fact, if applying LO SCET, we need only these
functions, by Hatanaka and Yang, Phys. Rev. D
79, 114008 (2009); Eur. Phys. J. C 67, 149 (2010)
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Using the form factor relations derived from 
heavy quark symmetry and large energy limit,

the 0‐crosing point of forward‐backward 
asymmetry simplify to

And in model calculations:

=1
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SUSY contributions to parameter
Of B  K*0 +  ‐
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Summary

• B K1(K*0, K2,K3,K4) l+ l‐ decays are 
investigated in SM with large branching ratios 
up to 10–6 ~10–7

polarizations,  FB asymmetries are predicted 
with smaller theoretical uncertainties
• Some New physics contributions are also 
studied with quite different behavior from SM

• These channels are cross checks in addition to 
the B K* l+ l‐ decay
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Thank you
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