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Fig.1 The relation between the mass and radius of neutron stars. “np” and “npH” represent the
conventional and hyperonic neutron star matter, respectively. “npU” and “npHU” denote the
conventional and hyperonic neutron star matter with the consideration of gravitational correction. The
shadows correspond to pulsars PSR J0348+4-0432 and PSR J1614-2230.
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Table 1 The maximum mass of neutron stars Mpa.x/Mg, the corresponding radius R,

central density pcent/po, the density ranges where dUrcae and dUrcayu processes are
allowed in conventional neutron star matter and hyperonic neutron star matter

when the effective coupling constants of U bosons equal to 0 GeV 2, and 30 GeV 2,

respectively.
Mmax /Mg R/km Peent / Po PdUrcae/ Po PdUrcan/ Po
np 2.3593 11.897 5.648 1.800—5.648 2.232—5.648
npU 2.4823 12.991 4.926 1.800—4.962 2.232—-4.962
npH 2.1340 11.153 6.642 1.799—-6.642 2.153—6.642
npHU 2.2898 12.572 5.759 1.799-5.759 2.153—5.759
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Fig.2 The relation between neutrino emissivity and radial distance in neutron stars with masses of 1.4
Mg and 2.0 M. “R-" denotes the relativistic results.
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Table 2 The central density pcent/po, radius R, the critical radial distances of dUrcae

and dUrcay processes Rcde and Rcdu, and the neutrino luminosities L,z (including
relativistic effect) and L, in stars with masses of 1.4 My and 2.0 My in conventional
neutron star matter and hyperonic neutron star matter when the effective coupling
constants of U bosons equal to 0 GeV~2 and 30 GeV~?

M Peent R Rede Reap Lyr L,
/Mo /po /km fkm  /km /(10%erg-sTt) /(10T erg-sTY)
np 1.4 2.175 13.657 6.408 — 0.516 0.802
npU 1.4 1.642 16.073 - - — —
npH 1.4 2.436 13.561 6.540 4.312 0.652 0.993
npHU 1.4 1.642 16.073 — — — —
np 2.0 3.158 13.347 9.597 7.952 2.257 3.493
npU 2.0 2.459 15.252 8.038 4.714 1.143 1.782
npH 2.0 4.407 12.362 9.428 8.813 1.659 2.292
npHU 2.0 2.907 14.912 8.276 6.793 1.356 2.021
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Fig.3 Cooling curves of neutron stars with the mass of 2.0 Mg in np and npH matter
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Relativistic Correction on Neutrino Emission from
Neutron Stars

QI Zhan-qiang'?  DING Wen-bo!  ZHANG Cheng-min®>  HOU Jia-wei!

(1 College of Mathematics and Physics, Bohai University, Jinzhou 121013)
(2 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012)

AsstracT Through the relativistic mean field theory and relevant weak interactional
cooling theories, the relativistic cooling properties in conventional and hyperonic neu-
tron star matter are studied. Also a comparison between relativistic and non-relativistic
results with the consideration of the gravity correction is performed. Results show that
the correction of relativistic effect in neutrino emission makes the neutrino emissivity,
neutrino luminosity, and cooling rate be lower, in comparison with the non-relativistic
case. Due to the correction of relativistic effect in neutrino emission, the cooling rate of
neutron star has the largest decline, for the conventional neutron star matter with the
consideration of gravity correction. The rate of decline reaches 56% for the conventional
neutron star with a mass of two solar masses, however, the decline in hyperonic matter
is the smallest, about 38%.

Key words stars: neutron, stars: relativistic effect, stars: gravity correction, stars:
hyperon
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