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Star Structure analysis for extracting 
properties of the nuclear EoS models

• Outline
I. Motivation
II. Mixed phase construction for cold and 
dense nuclear matter
III. Observational features of Neutron stars  for 
extracting properties of the nuclear EoS
IV. Conclusions 



Motivation : What if we have twins ?

 - Does hybrid neutron star exist?
-  Does NS twin exist?
 - Does CEP exist on QCD phase 
diagram? 



Neutron star mass-radius relation 



The realistic hadron and quark matter models 



Finite-size effects 
in mixed phase

The surface tension 
σ is unknown and 
used as free 
parameter. 



Mimicking the Pasta phase. 

Schematic representation of the interpolation function PM(µ),
 it has to go though three points: PH(µH), Pc + ∆P and PQ(µQ). 



The Interpolation Method 



The Interpolation Method 



The results of pasta mimicking 



The results of pasta effects 



Robustness of third family solutions 



Robustness of third family solutions



Dependence on surface tension 



Dependence on surface tension 



Dependence on surface tension 



Model EoS for Hybrid NS



M-R relation for Hybrid NS  



Λ1- Λ2 diagram 
and observational constraints



Lambda-Lambda diagram: Hybrid EoS
NS – NS merging  



Hadron - Hadron



Hadron - Hybrid



Hybrid - Hybrid



Hybrid - Hadron











High Mass Twin CS High Mass Twin CS 



 Different  Configurations
with the same NS mass 



Cooling of Twin CS Cooling of Twin CS 



Highmass Twins: QM SC Effect Highmass Twins: QM SC Effect 
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