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Hypernuclei and hyperonic interactions

Hyperon binding energy



Skyrme interaction
YN-interaction

Parameterization of
ΛN-interaction

γ

YBZ6 1

YBZ2 1

SLL4' 1

LYI 1/3

YMR 1/8

ΛΛ-interaction

ΛΛ-interaction with density dependence
Fermi momentum



• Tolman Oppenheimer Volkov equation

• Chemical equilibrium

• Tidal deformability coefficient

• GW170817
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• Hyperon puzzle

PSR J0740+6620, M = 2.08 ± 0.07 M⊙

PSR J0952-0607, M = 2.35 ± 0.17 M⊙



Equation of state of neutron star matter

Only NN

LYI

SLL4'

D. E. Lanskoy, Y. Yamamoto, 1997

H.-J. Schulze, E. Hiyama, 2014



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



Masses and radii of neutron stars for different baryonic interactions

Solid - SΛΛ1'

Dashed - SΛΛ2

Dotted - SΛΛ3'



The point of appearance of hyperons

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

The critical energy of Λ-hyperons in the 
nucleonic matter

The condition of appearance of hyperons

Л. Т. Имашева, 2019



Masses and radii of neutron stars for different baryonic interactions

Solid - SΛΛ1'

Dashed - SΛΛ2

Dotted - SΛΛ3'



Dependence of tidal deformability on radius

Solid - SΛΛ1'

Dashed - SΛΛ2

Dotted - SΛΛ3'
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The point of appearance of hyperons

The binding energy of hyperon
in the pure nucleonic matter

The critical energy of hyperons in the 
nucleonic matter

The condition of appearance of hyperons



The point of appearance of hyperons



Correlation between density of hyperon appearance and 
properties of hyperonic interaction

Λ​ Ξ−

Compression power of YN-
interaction

Ланской, Третьякова , ЯФ 1989



Conclusion

THANK YOU FOR ATTENTION

• Parameterizations with γ = 1 in the nucleon density dependence in the ΛN interaction 
are the most suitable for describing neutron stars .

• The point of appearance of hyperons is closely related to the maximum mass of the 
neutron star and is important for solving the hyperon puzzle.

• There is a strong correlation between the density of appearance of hyperons and the 
compressive capacity of the hyperon-nucleon interaction
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