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Models for isospin-asymmetric , dense matter
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The reason for the great success of DBHF is the density dependence

mainly caused by many-body effects, the Pauli exclusion principle
and the short-range NN correlations.




e Dyson’s equation:




Conventional DBHF vs Our DBHF

The conventional DBHF approach requires two assumptions:

Conventional DBHF approach
1. The space components of the in-medium

baryon self-energy, EV; is ignhored.

. The relationship between the in-medium T-
matrix for NN scattering and the in-medium
nucleon self-energies is not clear.

1. We fully consider the V. OU" PBHF approach

2. We also include the negative-energy states of
baryon in the Bethe-Salpeter amplitude.



Numerical results



Binding energy per particle in
symmetric nuclear matter

Bonn A, B and C potentials

NN potential is generated by the exchanges
of o, w, p, ™, 0 and 1 mesons.
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Neutron stars hyperons

We assume that DBHF(A) and DBHF*(A)

neutron-star matter is composed of ...
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* Charge neutrality:
Pp — Pe— — Pu- =0
e B-equilibrium in weak interaction:

Hn = Pp T He-
 Baryon number conservation: N N R E B R
12.0 12.5 13.0 13.5 14.0 14.5 15.0
nB = Pp T Pn

R (km)

Tolman-Oppenheimer-Volkoff (TOV) equation



Inclusion of hyperons
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One-boson-exchange processes for the N A system.

We assume that neutron-star matter is composed of ...

NIY5 e, u~ o, 0w pn T np AT ET
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Calculation parameters for hyperons

Parameters for hyperons cannot be determined
without large ambiguities.

* Baryon-Baryon-meson coupling constants:

e.g. 3

SU(6) symmetry  gyno = 59AAw = grrw = 39zEy

* Baryon-Baryon-sigma coupling constants:

Upn ~ —-27TMeV Us- ~+30MeV Uzs- ~ —-15MeV

 Cutoff parameters in the form factor: (ame’ﬁe‘

Avyv = Anvnw (P



Particle Fraction Y;

Particle fractions for NIY5 and NIYS8
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The difference between the result in NIY5 and NIY8 is
expected to be very small.
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We proceed to the next calculation, where K and K~
mesons are considered.



Baryon-exchange and
Baryon-transition processes

One-boson-exchange processes for the N A system.

We assume that neutron-star matter is composed of ...

NIYSKK* e, K g, 57 W, P, 1, WaKaK* n,p, A, X7, 27



Particle Fraction Y,

Particle fractions in cases of
IVIFT and NIYSKK*

1
0.1 &=
1 "
A
001 | “_ I = 001 1) 1Tl N T3
I 1 | 11 \:
| I | Z— I 1 1= 7]
j L o
0.001 I | I : | | 1 | 1 1 ] | ] | I 0.001 | | ! | | | R EET | | |
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
-3 _3
ng (fm ™) ng (fm™)

The results are similar to one another, except for the
appearance of >~ in NIYSKK*.

However

-

EOSs in two cases make large difference.



Mass-radius relations for neutron stars
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/The DBHF calculation involves

the strong density dependence of the in-medium baryon-
_baryon scattering amplitude. -
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Summary

* Using the improved DBHF approach, we have
investigated the nuclear matter properties,
and have applied the DBHF approach to
neutron stars.

 The hyperon-mixed neutron-star calculation

has predicted the maximum neutron-star
mass of 2.02M .

Future works
* More realistic parameter set for hyperons



