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Hadron-Quark Mixed Stars Containing Fermion Dark Matter

LI Li', Tmurbagan’', Baigala', LIU Guangzhou?®

(1. Institute of Physics and Electronics Information, Inner Mongolia University for the Nationalities,
Tong Liao 028043, Inner Mongolia, China;
2. Center for Theoretical Physics, Jilin University, Changchun 130023, China)

Abstract: The observational properties of quark core hybrid star contain dark matter are studied. The
influences of containing of strongly or weakly interacting dark matter to global observational features of hybrid
stars, mass, radius, gravitational red-shift, rotational period and moment of inertia are studied by using relativistic
mean field theory to describe hadron phase, effective mass bag model to quark phase, and Gibbs phase equilibrium
conditions to hadron-quark mixed phase respectively. Our results indicate that, both in the strong and weak
interacting case, the equation of state for hybrid star matter contain dark matter become softer than that of
without dark matter while the mass of dark matter particles larger than 0.5 GeV, which leads to the decrease
of the mass and corresponding radius of hybrid star. With the increase of the dark matter particle mass, the
equation of state for hybrid star matter become softer, this cause the decrease of the mass and radius of hybrid
star obviously. The gravitational red-shift and the rotational period, obviously increase of the moment of inertia
of the hybrid stars are influenced by the dark matter particle mass. When the dark matter particle mass is
equal to 0.1 GeV, the masses of the star with strong and weak interacting dark matter reach to 2.0 M and 2.8
Mg (Mg is the solar mass), this result indicates that the giant mass PSR, J1859-0131 and J1931-01, can be a
hadron-quark hybrid star and containing dark matter with small dark particle mass. The computational results
of all above global observational features of hybrid stars are in the range of astronomical observation data, these
also indicate that hybrid star with quark core may contains dark matter.

Key words: dark matter; neutron star; observational property
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