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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
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Skyrme interaction



Density dependence and three-body forces

Parameters

Parametrizations γ

YBZ6 1

YBZ2 1

SLL4' 1

LYI 1/3

YMR 1/8



Neutron stars

Tolman Oppenheimer Volkov equation
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Tidal deformability
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Tidal deformability. experiment
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Masses and radii in neutron stars with hyperons

Solid lines - density dependence, dotted lines 
– three-body forces



Masses and radii in neutron stars with hyperons



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



CSB in neutron stars



Conclusion

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

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

• New combinations of parametrizations of NN- and ΛN-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 Λ-hyperon, can change its behavior at high densities
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Laplass method


