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MOTIVATION
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‣ Properties of the nucleon in nuclear matter are important for 
understanding the properties of baryonic matter, in particular, under 
the extreme condition existing in neutron stars. 

‣ However, the in-medium properties of the nucleon are not well 
understood. 

‣ But we know the properties of nuclear matter at the saturation density. 

‣ In-medium properties of SU(3) baryons are also not well known. Some 
intensive studies are made in SU(2) framework . 

‣ Consequently, we extend ideas from the approach in Ref.[1] to SU(3) 
case using the chiral quark-soliton model.

[1]

[1]U. T. Yakhshiev, Phys. Rev. C 88, 034318(2013)
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‣ Chiral Quark-Soliton Model 
: Effective low energy theory. 
: Nc valence quark bound by mesonic mean-fields 

‣ Hedgehog ansatz 
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‣ Collective Hamiltonian  
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‣ Binding energy per baryon 
 
 
 
 
 
The ,  and  denote the number of the proton, neutron and strange baryon. 
The  is the center of mass of the strange baryons in the baryon octet. 
The asterisks indicate in-medium modified quantity.
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‣ The volume energy.  

‣ Stability condition. 
 

‣ Compressibility 
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‣ Medium modification functions 
 
 
 

‣ We fit these three parameters to in-medium properties of the nucleon at 
the saturation density. 
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‣ Symmetry energy 
 

‣ Slope of symmetry energy 
 
 

‣ These properties are related to Isospin asymmetry
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‣ Medium modification function 
 
 
 

‣ We determine these two parameters by using the symmetry energy and 
slope of the symmetry energy.
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‣ Parameter set and Input data

Properties of nuclear matter at the saturation density Medium modification parameters



‣ EoS for nuclear matter 
 
 
 
 
 

‣

RESULTS
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‣ Baryon masses in various nuclear matter.
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‣ We discussed how the SU(3) baryon masses undergo changes in nuclear 
matter within the chiral quark-soliton model. 

‣ Using the empirical data, we determined the in-medium parameters and 
described the mass changes of the SU(3) baryons in nuclear matter. 

‣ We examined how the masses of the SU(3) baryons are changed in different 
nuclear environments when isospin asymmetry is considered. 

‣ The tendencies of baryons mass changes are the same each other in the 
isospin symmetric nuclear matter.  

‣ When isospin symmetry is broken, the masses of the positive charged 
particles decrease the effects of isospin asymmetry become stronger. 
However, the masses of the negative and neutral charged particles increase 
as isospin asymmetry gets stronger.
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