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Table 1 The coupling constants of the nucleon set GL85

m/MeV  m,/MeV  my,/MeV  m,/MeV 9o G 9p go/fm™!

939 500 782 770 7.9955 9.1698 9.7163 10.07

gs po/fm™®  B/A/MeV K/MeV  asym/MeV  m*/m

29.262 0.145 15.95 285 36.8 0.77
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Fig.1 The relation between mass of neutron stars and central energy density with GL85 nucleon
coupling parameter sets and hyperon coupling parameter sets which correspond to
TuA = Tux = Tuz = 1,254 = 0.85, 2,5 = 0.57, 2,2 = 0.78, 2,0 = 0,z,5 = 2,z,= = 1. The shaded area
corresponds to the mass of PSR J0348-+0432.
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Fig.2 Populations of various particles in neutron star matter with the baryon density for different values

of entropy per baryon
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Fig.3 The interior temperature of protoneutron star as a function of the density. The scatters are the
calculation results without considering hyperons, while the scatters plus lines are the results with

considering hyperons.
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Fig.4 The pressure of neutron star matter as a function of energy density for different values of entropy
per baryon. The scatters are the calculation results without considering hyperons, while the scatters plus

lines are the results with considering hyperons.
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Fig.5 The mass of neutron star for different cases. The scatters are the calculation results without
considering hyperons, while the scatters plus lines are the results with considering hyperons. The shaded
area corresponds to the mass of PSR J0348+0432.
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Fig.6 Radius-mass relation for S = 0, 1, and 2 respectively. The scatters are the calculation results
without considering hyperons, while the scatters plus lines are the results with considering hyperons. The
shaded area corresponds to the mass of PSR J0348+0432.
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Table 2 The maximum mass of massive protoneutron star. ¢. is central energy
density, P. is central pressure, 7. is central temperature, and the term YES indicates

considering hyperons, NO means unconsidering hyperons.

S Term Mupax/Me r/km  lg(e./(g-ecm™®)) lg(P:/(dyne-cm™2)) T, /MeV

YES 2.10 11.80 15.33 35.81 0

NO 2.14 11.66 15.34 35.87 0
1 YES 2.11 12.37 15.32 35.80 25.69
NO 2.16 12.27 15.32 35.84 39.46
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NO 2.21 13.35 15.27 35.76 79.11
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Composition and Structure of Massive Protoneutron
Star PSR J0348-+0432

HONG Bin  JIA Huan-yu = MU Xue-ling ZHOU Xia
(Institute for Modern Physics, Southwest Jiaotong University, Chengdu 610031)

Asstract Considering the octet baryons in relativistic mean field (RMF) theory, the
entropy per baryon is selected to be 1 or 2. We investigate the influence of the entropy
per baryon for the massive protoneutron star corresponding to PSR J0348+4-0432. One
set of coupling constants GL85 in RMF are selected to reproduce the mass of PSR
J0348+0432 at zero temperature, and then extended to describe the massive protoneu-
tron stars with the per baryon entropy S = 1 or S = 2. It is found that the massive
protoneutron stars have more hyperons than the cold neutron stars, the temperature
increases with the increase of the density from surface to interior, and the existence of
hyperons leads to the decrease of the interior temperature. Entropy causes the increase
of the mass of massive protoneutron star, and this effect is more obvious than that of
the decreasing mass due to hyperons. The entropy per baryon brings on the increase
of the radius of protoneutron star. In other words, the protoneutron star’s cooling may
be a contracting process.

Key words astroparticle physics, dense matter, equation of state, stars: evolution,
stars: massive, stars: neutron



