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Motivation

• In the large  limit, the nucleon can be viewed as a state of  
valence quarks bound by the meson field[1].
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Motivation

•  In the previous work[3], We successfully describe the in-medium 
properties of nucleons based on linear-response approximation.
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Pion mean-field approach

•  Collective Hamiltonian[2][4] 
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Pion mean-field approach

• SU(3) symmetry breaking term.
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Pion mean-field approach

• Isospin symmetry breaking term.
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Nuclear matter

• Binding energy per baryon[3]
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Nuclear matter

• The properties of symmetric nuclear matter 
 
Volume energy: 
 
 
Pressure:  
 
 
Compressibility:  
 
 



Nuclear matter

• Medium functions 

Input data



Nuclear matter

• The properties of asymmetric nuclear matter 
 
 
The nuclear symmetry energy:  
 
 
The slope parameter: 
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Nuclear matter

• Medium functions • Density-dependent parameters



• Equations of state 

Nuclear matter E.O.S
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Neutron star

• Spherical symmetry. 

• TOV Equation 

• Boundary condition



Results

• The mass-radius relation 
 
 
 
Pure neutron matter 

,  𝑎sym = 32 MeV 𝐿sym = 60 MeV
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Results

• The mass-radius relation 
 
 
 
Pure neutron matter 
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Results

• The mass-radius relation 
 
 
 
Proton mixed matter 

,  𝑎sym = 32 MeV 𝐿sym = 60 MeV
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Results

• The mass-radius relation 
 
 
 
Hyperon mixed matter 

,  𝑎sym = 32 MeV 𝐿sym = 50 MeV
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summary

•  We investigated the masses and radii of neutron stars based on a pion 
mean-field approach and linear-response approximation.  
• We determined the density-dependent parameters using the  

empirical data related to nuclear matter. The EOS well explain the data 
extracted from the phenomenological and experimental data. 
• The results are in good agreement with the GW710817 measurements 

and Shapiro delay data.
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