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Introduction

Neutron stars are hydrostatically equilibrium stars, the matter of which consists
mainly of neutrons and has a density of the order of the nuclear one

Mostly observed as radiopulsars ( > 2500)
Masses are measured in binary systems (10%)

According to the latest data (J0740+6620, M = 2.14 +- 0.2 Ms) mass M > 2Ms must
be reached in theoretical models

First registration of gravitational waves from the merger of two neutron stars
(GW170817)

Studying of neutron stars can be promising for understanding the properties of
hyperonic interactions



Neutron stars matter
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Skyrme interaction
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Density dependence and three-body forces
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Parametrizations




Neutron stars

Tolman Oppenheimer Volkov equation
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Tidal deformability

Tidal deformability coefficient
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Tidal deformability. experiment

GW170817
(mym,)%/°
— +0.001 L =
Mcfu'rp 1'186—0.{]{]1 4Mr:hrr‘p (ml +m2)41/5
_ _16(my + 12my;)miA; + (m, + 12my )ms5 A1
A <900 A= (1 2)11 (2 1)22

13 (m1+m2)5

m, = 1.4M, —» A =70 — 580
R =10.5—133km[1,2,3]

[1] B. Abbott et al. (LIGO Scientific and Virgo Collaboration), Phys. Rev. Lett. 119, 161101 (2017)
[2] B. Abbott et al. (LIGO Scientific and Virgo Collaboration), Phys. Rev. Lett. 121, 161101 (2018)
[3] B. Abbott et al. (LIGO Scientific and Virgo Collaboration), Phys. Rev. X 9(1) 011001 (2019).




230 r I r T T I T T T 1,0 T T T T T T T T T T
--- SkI3+YBZ6 |
[ |—— SkI3 0.9 I |
200 L SkI3+LYI 0,8 -
0,7 -
s
p u ZZ I e 2,5 L Y
20} i
. 15F -
=
=
10 | i
[ skI3+YBZ6+SLL2
— SkI3+LYI+SLL3' ] 0,5 -—— SkiI3+YBZ6
02| —— SKkI3+YBZ6+SLL3' | |—— SKI3, no AN
—SkI3 —— SkI3
L | N | N 1 L 1 L | N 1 N 1 N 0’0 1 1 1 1 1 1 1 L | 1 | 1 | 1 | 1 | 1
1 2 3 4 5 6 7 8 9 10,5 110 115 120 125 130 135 140 145 150
n/n, R, km




Masses and radii in neutron stars with hyperons
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Masses and radii in neutron stars with hyperons
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Dependence of tidal deformability on radius
in neutron stars with hyperons
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Charge symmetry breaking

Charge symmetry breaking (CSB) — effect of breaking isospin symmetry because of electromagnetic
interaction

Model ”‘[(;:HH* ) ﬂfijﬁﬁf ‘ By {{i C), By {I‘L{ C ) t B ( —i‘(’*) ]
Mev-fm? Mev-fm? Mev Mev Mev
Without CSB 0 0 7.74 11,79 15,86
ESC08a 22660 -0,0092 7.68 11,80 15,92
ESC08b 3,7649 0,0776 7.64 11,80 16,00
D2 -5.6105 3.6480 7.83 11,79 15,73
NSCS89 -6,5046 1,4628 7.89 11,79 15,64
D [16] 6,8277 81513 7.80 11,79 15,77
E’q:l][;[fil with 93 -0,2061 7,70 11,79 15,91
E’C’E 1“]{ [flr I'll T“th 0.5204 0.1242 7.73 11,79 15.87




CSBin neutronstars
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Conclusion

We considered two alternative ways to describe nonlinear effects in AN-
interaction: dependence on nucleon density (p®) and three-body ANN force,
and investigated the difference between them in neutron stars.

It was found that Skyrme parameterizations of AN-interaction with a =1 are
the most suitable for describing neutron stars.

New combinations of parametrizations of NN- and AN-interactions were found,
leading to the values of the maximum mass close to two solar masses.

CSB effect affect neutron stars, and some characteristics, such as chemical
potential of A-hyperon, can change its behavior at high densities
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