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Motivation:First LIGO detection during OI:GW150914







Open Questions 

Test of GR

Primordial BH 

     DM Spike or ultralight boson cloud 

Phase transition 

Pulsar oscillation 

EoS 

Dark star





Neutron Star Structure



  Conjectured QCD phase diagram



Hebeler, Lattimer, Pethick, Schwenk EOS



Hebeler, Lattimer, Pethick, Schwenk EOS



EOS of the Crust



           Alford-Brady-Paris-Reddy Quark EoS



 Thermodinamical equilibrium conditions at the interface





 Soft EoS+Quark 



 Intermediate EoS+Quark 



 Stiff  EoS+Quark 





  Key assumptions: GR , Causality, EoS

 Radial Oscillations



           Stability Conditions - Radial Oscillations



Mass Radius Relationship Soft EoS+Quark 



Mass Radius Relationship Intermediate EoS+Quark 



Mass Radius Relationship Stiff EoS+Quark 



Tidal love numbers







Tidal induced Quadrupole Moment and tidal deformability of a Neutron Star



              Love Number



LIGO-Virgo PRL 119, 161101 (2017), 
GW170817 











































Which EoS can we use? 



Holographic EoS: Witten-Sakai-Sugimoto Model 























             Open Questions
Can we observe the phase transition in ET ? 
Can we observe pulsar oscillations in ET? 

      
Observer



    Thanks for your attention      



LIGO-Virgo PRL 121, 161101 (2018) 





Tidal induced Quadrupole Moment and tidal deformability of a Neutron Star







External solution



Result for  k2   Love number   



              Love Number



           Stability Conditions



LIGO PRL 121, 161101 (2018) 



LIGO PRL 119, 161101 (2017) 





  Key assumptions:

Einstein's Theory of GR is correct

 Microscopic stability

Causality





Tidal induced Quadrupole Moment and tidal deformability of a Neutron Star








