
  

What neutron stars tell about 
the hadron–quark phase 

transition: a Bayesian study

Based on Tekatsy et al. 2023 
(https://arxiv.org/abs/2303.00013)



  

Problem: dense matter EoS



  

Phase transition to quark matter

Jakobus et al. (2022)



  

EoS parameters
● Hadronic EoS: fixed to SFHo or DD2
● 2 parameters for phase transition
● 2 parameters for quark model



  

Priors / minimal constraints
● pQCD calculations 
● There is always a hadronic part (low density)



  

Mass constraints (pulsars)



  

Mass constraints
M 1=2.01±0.04
M 2=1.908±0.016
MU=2.16±0.17

MPSRJ 0740+6620=2.08±0.07



  

R-M measurements (NICER)
PSR J0030+0451
PSR J0740+6620



  

NICER measurements



  

Tidal deformability of GW170817

LIGO Collaboration and Virgo 
Collaboration (2019)



  

Tidal deformability of GW170817



  

Additional constraints
● GW170817: was it a black hole? Hypermassive 

NS hypothesis.
● GW190814: Mass gap object?

● HESS measurements



  

Putting it all together
● Consistency with pQCD + lower mass limit

● NICER measurements
● Tidal deformability

● Additional scenarios



  

● gv-Mmax relation is 
almost linear



  

Results of Bayesian analysis



  



  

Properties of quark cores



  

Phase transition properties



  

Summary



  

Conclusions
● Astrophysical constraints can constrain the 

hadron-quark transition
●
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