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Motivation 
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: Effective and relativistic low energy theory 
 

: Large Nc limit : meson fields  
  → soliton 
 

: Quantizing SU(3) rotated-meson fields  
  → Collective Hamiltonian, model baryon states 

Hedgehog Ansatz: 

SU(2) E. Witten’s imbedding into SU(3):  SU(2) X U(1) 

 

Chiral Soliton Model for SU(3) baryons 
- Mean field picture 

 



 Large-𝑁𝑐 world does not differ much from the real world with  𝑁𝑐 = 3 
 

 the 𝑁𝑐 quarks constituting a baryon can be considered in a mean 
(non-fluctuating) mesonic field  

    → all quark levels in the mean field are stable in 𝑁𝑐. 
 

The model was successful in describing the structure of the nucleon. 
 

Will this mean-field approach (large 𝑵𝒄 limit) work  
also for heavy baryons as well as excited ones? 
 

Diakonov, Petrov, Phys.Rev.D 69,056002, 2004,      Diakonov, 1003.2157 
Diakonov, Petrov, Vladimirov.PhysRevD.88.074030, 2013 

𝑩𝒄, 𝑩𝒃 ?   



Htotal = Hcl + Hrot+ Hsb 

Collective Hamiltonian 

Model baryon state 

Constraint for the collective quantization : Constraint for the collective quantization : 

 

Hamiltonian and baryon states  
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SU(3) flavor symmetry breaking +  Isospin symmetry breaking 

+ 

Collective Hamiltonian for flavor symmetry breakings 
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Heavy baryons 
 



 

Heavy baryons 
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Modification of the Hamiltonian I 
 

• Nc-1 valence quarks in mean field 
• Heavy quarks : static color sources 
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Spin-spin interactions between masses of a soliton and a heavy quark c 
analogous to hyperfine splitting in electromagnetic interaction 

 

  Modification of the Hamiltonian II 
 



 

  Expression for Heavy baryon mass 
 

No free parameters 
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  Numerical Results for Charmed baryons 
 



 

  Numerical Results for Bottom baryons 
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  Decay widths of heavy baryons 
 

In NR limit 
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Soliton wave functions coupled by a heavy quark spinor 
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  Summary 
 

We also presented results of the masses and decay widths 
for the heavy baryons (light quarks govern their structure !) 
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