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Heavy quark limit:
Heavy quarks can be seen as spectators
Chiral symmetry arises from the light quark
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 Study the mass corrections using chiral perturbation theory
 Compare with the theoretical predictions
 Study the axial current corrections



Asymptotic 
Freedom

Quark 
Confinement

Non-perturbative
problem

QCD Strong interaction

Chiral 
Symmetry

Chiral perturbation theory
chiral symetry

the amplitudes are expanded by the low momentumpower counting
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Solving the power counting breaking problem

 Heavy-Baryon CHPT

Baryon extremely heavy, as static source

 Infrared BChPT
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 Extended-on-mass-shell (EOMS)
Power counting breaking terms are subtracted
The LECs are redefined
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Formalism
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Lagrangians
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Power Counting
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The Heavy-Baryon Formulation

The baryon is very heavy:

Define:
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The Heavy-Baryon Formulation
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The Heavy-Baryon Formulation

14



)0,0('1
1

)0,0(0






NZ

mm

),(

),()(
),(0














N

N

Zmpv
iZ

p
mpv
iiG

  

     mpv 
2)( mvp 

)0,0(),(

),()0,0('








Baryon mass corrections
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Mass corrections (next-to-next-to leading order)



Matrix elements considering one loop contribution

Axial currents obtained from L'(1,3)

Axial current corrections

16



Results
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Baryon mass corrections
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They keep the power counting!



Heavy diquark symmetry

6.0 gg A

Baryon mass corrections

c7 and m0 still unknown

Comparing with our Lagrangians we get

J. Hu and T. Mehen, PRD.73.054003 



The lattice data C. Alexandrou et al., PRD 86, 114501 



Supposing

and fitting the lattice data, we get
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respecting the heavy quark expansion



Axial current corrections
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Axial current corrections
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Summary
• The mass corrections of doubly heavy baryons are calculated in 

the frame of heavy-baryon CHPT.

• We also use heavy diquark symmetry to determine the coupling;
     Then we fit the lattice data of Χcc mass. Supposing c7~-0.2GeV-1, 

we could obtain the Ωcc mass which is agree with the quark 
model and LQCD predictions.

• The corrections to the axial currents are studied; we hope that it 
     could provide some information to further experiments.
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