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Fig. 1. Relationships of each nucleon (a) and pressure
(b) with matter density in hadron phase (dashed line),
mixed phase (solid line) and quark phase (dotted line), re-
spectively, with BL/4 = 195 MeV, UL = 30 MeV.
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Fig. 2. Proportion of quark phase x in hybrid stars when
B1/4 taking 185 MeV (solid line), 190 MeV (dashed line)
and 195 MeV (dotted line), respectively, with U(ZN) =
-30 MeV.
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Fig. 6. Proportion of quark phase x in hybrid stars when
UMY taking ~30 MeV (solid line) and 30 MeV (dashed line)

at Bl/4 = 195 MeV, respectively.
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(solid line) and 30 MeV (dashed line) at B1/4 = 195 MeV.
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Abstract

Astronomical statistics shows that the mass of neutron star is of the order of the solar mass, but the radius
is only about ten kilometers. Therefore, the neutron star is highly condensed and there may be a variety of
competing material phases inside the compact star. Hadron-quark deconfinement phase transition that is poorly
understood at high density can be studied by the matter properties of hybrid star. The hybrid star contains
many kinds of material phases, which cannot be described uniformly by one theory. So, different material
phases are described by different theories. The hadronic phase is described by the relativistic mean-field theory
with parameter set FSUGold including w?p? interaction term, and the quark phase is described by an effective
mass bag model in which the quark mass is density-dependent. The hadron-quark mixed phase is constructed by
the Gibbs phase transition, and the properties of hybrid star in 8 equilibrium is studied in this model. It is
found that the bag constant B has a great influence on the starting point and ending point of the hadron-quark
deconfinement phase transition and the particle composition in the hybrid star. Comparing with the starting
point of phase transition, the influence of B on the ending point of phase transition is very obvious. For the
hybrid star, the equation of state of matter becomes stiffer at low density and softer at high density as B
increases. The overall effect is that the slope of the mass-radius curve increases with B increasing. The
calculated results show that the maximum mass of hybrid star is between 1.3 solar mass and 1.4 solar mass (Mg),
and the radius is between 9 km and 12 km. In addition, the influence of attractive and repulsive X potential on
the properties of hybrid stars are studied. The results show that the X potential has a great influence on the
particle composition in the hybrid star. We also find that the repulsive X' potential makes the hybrid star have
a greater maximum mass then an attractive X potential. For the attractive X potential, the maximum mass of
hybrid star is 1.38 M, while for the repulsive X' potential, the maximum mass of hybrid stars is 1.41 M.

Keywords: dense nuclear matter, relativistic mean field, effective mass bag model, nuclear astrophysics
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