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� Introduction

� Leading twist bottomonia decays

� ηb→J/ΨJ/Ψ decay
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Hard exclusive processes
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Light cone expansion formalism
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The leading twist distribution amplitudeThe leading twist distribution amplitude

Distribution amplitudes
� Resume infinite series of operators 
� Resume leading logarithmic radiative corrections
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                Operators that contribute at the leading order approximation:
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Leading twist Leading twist 
bottomoniabottomonia decaysdecays



Leading twistLeading twist decaysdecays

(a) (b)
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� C=-1 bottomonia are suppressed 
� Leading twist decays 2 ,0=bbJ
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The amplitudes of the decays



CharmoniaCharmonia distribution amplitudesdistribution amplitudes

� Distribution amplitudes of the S-wave charmonia
3 DAs, Phys.Lett.B646,80,(2007), Phys.Rev.D75:094016,(2007), Phys.Rev.D77:034026,(2008)

� Distribution amplitudes of the P-wave charmonia
7 DAs, Phys.Rev.D79:074004,(2009)

Charmonia are unique mesons since 
one can build realistic models of 

charmonia distribution amplitudes
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Braguta, Likhoded, Luchinsky, Phys.Rev.D80:094008,2009



ηηbb→→JJ//ΨΨJ/J/ΨΨ decaydecay



ηηbb→→JJ//ΨΨJ/J/ΨΨ decaydecay

� Helicity conservation + angular momentum conservation  =>  ΛJ/Ψ=0
� Helicity flip in gluon-quark-quark vertex leads to the suppression of the 

amplitude

ηηbb→→JJ//ΨΨJ/J/ΨΨ is a nextis a next--toto--nextnext--toto--leading twist processleading twist process
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Higher twist distribution amplitudesHigher twist distribution amplitudes
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Higher twist decays as a probe of charmonia structures



Distribution amplitudes of J/Distribution amplitudes of J/ΨΨ up to twistup to twist--4   4   

There are 10 distribution amplitudes needed in the calculation



The result of the calculationThe result of the calculation

Fine tuning between parameters at the leading order approximation in NRQCD

Fine tuning is broken due to relativistic and radiative corrections what 
leads to the dramatic enhancement of the branching ratio



Numerical resultsNumerical results

Approximately 100 events of the ηηbb→→JJ//ΨΨJ/J/ΨΨ decay at LHC per yeardecay at LHC per year

Braguta, Kartvelishvili,

Phys.Rev.D81:014012,2010

350,2009:B670Phys.Lett. al.,et  Gong   10)6.181.2(     )//(

8054003,200:78Phys.Rev.D Jia,           104.2       )//(

8074012,200:77Phys.Rev.D ,Santorelli   )102.1-105.0()//(

8

82.4
9.1

58

−

−+
−

−−

×−=ΨΨ→

×=ΨΨ→

××=ΨΨ→

JJBr

JJBr

JJBr

b

b

b

η
η
η



Thank youThank you


