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”Quark Matter in Neutron Stars? Bayesian analysis
of hybrid EoS constraints from recent observations”
We present a Bayesian analysis of equation of state (EOS) constraints using recent observational data for
masses, radii and tidal deformability of pulsars and a class of hybrid neutron star EOS with color supercon-
ducting quark matter on the basis of a recently developed nonlocal chiral quark model.
The nuclear matter phase is described within a relativistic density functional model of the DD2 class and the
phase transition is obtained by a Maxwell construction.
We find the region in the two-dimensional parameter space spanned by the vector meson coupling and the
scalar diquark coupling, where the observational constraints are fulfilled with the highest (90% of maximum)
probability.
We present the overlap of this region with those where other properties are fulfilled:
1) the phase transition is strong (∆ϵ/ϵcrit > 2/3),
2) the maximum mass of the hybrid neutron star is larger than that of the purely nucleonic star,
3) the onset mass for quark deconfinement is belowMsun.
We discuss whether the obtained parameter range of the nonlocal chiral quark model for color supercon-
ducting quark matter is compatible with the nucleon and omega meson masses in vacuum and saturation
properties of nuclear matter, once the model is developed beyond the mean field level.
We show that the finite temperature extension of the hybrid EOSwithin theMatsubara formalism leads to ther-
mal twin stars as a characteristic feature shared with hybrid EOS models providing an explosion mechanism
for massive blue supergiant stars.
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