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Table 2. Properties of nuclear saturation density, namely, théxalles of the nuclear saturation
density p,, the symmetry energy E..,.,,, the symmetry enexgyisiope ¥ and the incompressibility
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Fig.1. Equation of states for neutron star matter in the six cases.
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Fig.2. Mass — Radius carves for the six equation of states. The striped areas of different colors
stand for the constraints inferred from PSRs J1903+0327 and J0453+1559, and their mass
measurement values are 1.6663:31 M and 1.559+393% M%), respectively. The orange error
bars express the constraints on the massaradius limits of PSR J0030+0451, and its mass
measurement values are 1.34*912 M and 1.44+3-13 M, the corresponding radius values are
12.71+11% km and 13.02+12% km , respectively 2,
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Table 3. Values of the maximum masses M and the corresponding radii R, the tidal Love numbers
k-, and the tidal deformabilities A. Values of the maximum radii R and the corresponding masses
M, the tidal Love numbers k, and the tidal deformabilities A with the six cases.

o B K R AL BRI RS S PN o

M/Mg R/km K, A M/Mg  Rfm\ 'K A
(1) 2088 1089 0021 8 0.995 «. 12973 0.124 4405
(2 2119 1131  0.019 8 11387 18570 0.105 2417
(3) 1776 1089 0032 28 0095~ 12973 0.124 4405
(4 1763 1140 0031 36 1138 13570 0.105 2417
(5) 1709 1071 0033 31 0995 12937 0.124 4405
(6) 1691 1091 0028 31 1109 13566 0.107 2791
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Fig.3. Tidal Love numbers as a‘function of the masses for the six equation of states. The striped

areas of different colors stand'for the'theoretical values ranges of the tidal Love numbers for PSRs
J1903+0327 and J0435+1859, respectively. The vertical dashed line indicates as M = 1.4 M.
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Fig.4. Tidal deformabilities as a function of thze masses for the six equation of states. The different
colors striped areas stand for the theoretical values of the tidal deformabilities for PSRs

J1903+0327 and JO751+1087, respectively. The color error bar expresses the constraints from
GW170817 and GW190814 events for the tidal deformabilities.
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Table 4. Theoretical values for the radii, the tidal Love numbers and the tidal deformabilities for
the 1.4 M neutron star, PSRs J1903+0327 and J0751+1087, respectively.

R/km K, A
1) 12.80 0.090 545
(1.4 Mot T &) 2 13.51 0.085 682
(3) 12.81 0.090 548
(4) 13.51 0.085 682
(5) 12.58 0:084 468
(6) 13.25 0:079 568
PSR J1903+0327 1) [12.53, 12.56] [0.0667 0.067] [146, 162]
(1.6661391 M) 2) [13.26, 13.29] [0/061, 0.064] [180, 205]
(3) [12.28, 12:37] [0.060, 0.063] [120, 140]
(4) [13.04,13.13] [0.058, 0.061] [158, 184]
(5) [11.29, 11.48] [0.042, 0.046] [055, 070]
(6) [11.49,11:80] [0.034, 0.039] [050, 070]
PSR J0453+1559 (1) [12.67, 12.68] [0.076, 0.077] [255, 265]
(1.559%9:99% ) [13.39, 13.40] [0.072, 0.073] [313, 329]
(3) [12.63, 12.64] [0.075, 0.075] [251, 256]
(4) [13.37, 12.38] [0.071, 0.073] [309, 328]
(5) [12.04, 12.08] [0.061, 0.062] [159, 169]
(6) [12.61, 12.65] [0.055, 0.057] [179, 194]
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- Abstract

The research on the macroscopic properties of neutron stars has great significance for

revealing the internal composition and structure of neutron stars. We have analyzed

the influence of & mesons on the equation of states, the maximum masses, the tidal

Love numbers and the tidal deformabilities for the conventional neutron stars and the

hyperon stars within the relativistic mean field theory. It is found that the presence of
2

0 mesons can strengthen the tidal deformabilities of the low and medium-mass

conventional neutron stars (or hyperon stars). However, the strengthening trends of




the tidal deformabilities with 8 mesons are gradually weakened as the increase of the

masses for the conventional neutron (or hyperon stars). Especially for massive

hyperon stars, the tidal deformabilities with 0 mesons is weaker than the

corresponding values without & mesons. Moreover, the presence of vs@ :an

reduce the tidal deformabilities of stars with the same mass. Fg)ﬁ@m containing o

mesons, only the tidal deformabilities in the hyperon starm\i&and = hyperons

s

can satisfy both constraints of GW170817 and G\Nfi@-m events under the
W/~

parameters selected in the paper. As the date z@qravitational waves associated with

the neutron stars gradually increase, which will provide a possible way for judging the

hyperon species in the hyperon stars. %\

o
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