
Constraining the Neutron Star 
Mass and Radius Relation 

Abdrahim Zehra  
Danchev Victor 
Hanu Elena 
Matuszková Monika 
Turoňová Zuzana 
 
Supervisor: David E. Alvarez-Castillo 
 



 



Our Equipment 





The TOV equations 

Two equations for 3 unknown functions - we need a third one: 





Where did we start ? 

Symmetric nuclear matter: 

 



Nonsymmetric nuclear matter 

  
Nonsymmetry 
parametrization 





Polytropic fit 

●

Hybrid parameters based on: 
D.E. Alvarez-Castillo, D.B. Blaschke, arXiv:1703.02681  











 



Twin Neutron Stars 



 



 





Conclusions: 

1. Neutron stars observations provide us with indirect constraints 
on nuclear structure, QGP and other exotic EoS 

2. Indirect observations of neutron stars radii can provide us with 
direct evidence for the existence of twin neutron stars with 
different internal structure 

3. The present constraints allow us to rule out certain EoS and 
provide us with a tool that can complement experiments such as 
NICA at studying high-density nuclear matter and QGP 



Thank you! 

Questions? 


