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Density

Hypernuclei and hyperonic interactions

Hyperon binding energy
A+ AH A
BACTAZ) = Byt (TAZ) - Byt (T Z)
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Skyrme interaction

YN-interaction

VYN(""?: 77\?}) = uo(1l + 50Pa)5(?? — ’ﬁ?)
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AAN-interaction
Vaa(T1.73) = Aod (71 — 73)
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AAN-interaction with density dependence

3 2

Vir = Z(ai + bikp + c;k2)e 7
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Fermi momentum

kp = (3-)1/3

1/3
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Parameterization of
AN-interaction




* Chemical equilibrium
r - GW170817

Ly, + (L, = [L
j‘p f" e .f'.‘ T +0.001 (m1m2)3/5
[l = e Mchi'rp = 1.186Z5901 Mchirp = (m, + m2)1;5
\ B F<900 A 16 (my + 12my)miA; + (my + 12m)mid,
Hn = HA - 13 (my+m;)°
| 2Hn = iy pi m, = 1.4M, —» A = 70 — 580

R =10.5—13.3 km [1,2,3]

* Tolman Oppenheimer Volkov equation

AP e [{J(.’) n P(?')/CQ] [".-’?1("!‘) i (4WI3P(f) /Cg” [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. Rew. Lett. 121, 161101 (2018)
dr 12 1 — (2Gm(r)/rc?) o ,
[3] B. Abbott et al. (LIGO Scientific and Virgo Collaboration), Phys. Rev. X 9(1) 011001 (2019).
dm 5
— =4 p(r)
dr  Hyperon puzzle
* Tidal deformability coefficient PSR J0740+6620, M = 2.08 + 0.07 Mo
1 PSR J0952-0607, M =2.35+0.17 Mo
Qij = —Ag; A= e




Equation of state of neutron star matter

p[MeV fn”]
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AN-Interaction
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Masses and radii of neutron stars for different baryonic interactions

225 T T T T —
I \ SkI3 7 SLy230a |
2
175 i ]
T | i R N
S N
T S e + T -
L0 ] . T Solid - SAAT' i
— 10 hyperons _
: VT VMR I Dashed SAA2'
1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 | | | | |
9 10 11 9 9.5 10 10.5 11 11.5 12
R [km] R [km]



The point of appearance of hyperons
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The binding energy of A-hyperon
in the pure nucleonic matter

DA — —HA.

The critical energy of A-hyperons in the
nucleonic matter

cr
A — MaA — Ny — Hp.

The condition of appearance of hyperons

Dp = DY
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Masses and radii of neutron stars for different baryonic interactions
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Dependence of tidal deformability on radius
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The point of appearance of hyperons
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The binding energy of hyperon
in the pure nucleonic matter

Dy = —puy

The critical energy of hyperons in the
nucleonic matter

D" =my —my, — iy
Dst = mg- —my + my — pp + Yy

The condition of appearance of hyperons

Dy= ch/:r




The point of appearance of hyperons
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Correlation between density of hyperon appearance and

properties of hyperonic interaction
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Conclusion

Parameterizations with y = 1 in the nucleon density dependence in the AN 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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