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Hypernuclei and hyperonic interactions

Hyperon binding energy

Hyperon binding energy
in the pure nucleonic matter



Skyrme interaction
ΛN-interaction

Parametrization of
ΛN-interaction γ

YBZ6 1

YBZ2 1

SLL4' 1

LYI 1/3

YMR 1/8

ΛΛ-interaction ΛΛ-interaction with density dependence

Three-body forces

Density-dependent forces



• Tolman Oppenheimer Volkov equation• Chemical equilibrium • Hyperon puzzle
PSR J0740+6620, M = 2.08 ± 0.07 M⊙

PSR J0952-0607, M = 2.35 ± 0.17 M⊙

Neutron stars

SkI3 + ΛN + SΛΛ3′SkI3 + ΛN + SΛΛ3′



Contributions of various terms in energy per baryon



Masses and radii of neutron star for different values of γ

The binding energy of Λ-hyperon in the pure nucleonic matter

Compression power of ΛN-interaction

SkI3 + SLL4′+ SΛΛ3′

Changed parameters: γ, u0, u3



Three-body and density-dependent forces

Dotted - density-dependence
Dashed – three-body forces

Solid – density dependence
Dashed – three-body forces

Three-body forces

Density-dependent forces

SkI3 + SLL4′+ SΛΛ3′



ΛΛ-interaction

ΛΛ-interaction Radius of
interaction

SΛΛ1' Small

SΛΛ2 Medium

SΛΛ3' Large

D. E. Lanskoy, 1998, Minato F., 2011

NS – density dependent ΛΛ-interaction

SkI3 + YBZ6 + ΛΛ

ΛΛ:

NSC89 (Nĳmegen) NS (Gauss) NS (Skyrme) 



Conclusion
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• The equation of state of the neutron star matter is determined by a complex interplay of the
contributions of the different terms of the potential of ΛN-interaction and various values of γ in
the density dependence can be acceptable.

• The three-body ΛNN forces in neutron stars lead to a softer equation of state than density-
dependent ΛN forces and can even considerably affect the chemical composition of the star
leading to disappearance of protons at a certain density.

• Density dependence in ΛΛ-interaction does not have such a large effect on the characteristics
of neutron stars as in ΛN-interaction interactions and this issue requires further study.



Back up

CSB in three-body forces

NS parameters

NS approximation
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