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Protoneutron Stars
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New effects on stellar matter composition :
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2. Neutrino trapping JZ8EA




Microscopic EoS

(mainingredients)

> Finite Temperature BHF (Brueckner-Hartree-Fock)

1. Bloch-De Dominicis formulation

> Realistic two-body interaction (Av18)

1. Argonne v18: modern parametrization of the N-N scattering,phase shifts
(Wiringa 1995).

» Three Body Forces (TBF)

1. Nuclear matter saturation point improved

2. Urbana interaction for nucleons only (Carlson 1983)

» Thermodynamical quantities

1. Free energy, chemical potentials, pressure (Baldo & Ferreira, 1999)



BHF Equation of State at finite temperature

* Free energy

¢« Chemical potentials
for asymmetric NM
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(Lepton concentrations
from a Fermi gas at finite T)
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« Composition

Nucleons only
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Effects of the NH
and

HH interaction ?




Equation of state Pressure:
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0.8 - 02 04
: 3
Baryon density p , [fm "]

1. Softening of the EOS if only N are\pEESSHE
2.Further softening due to hyperons , \BElNESS
than in the neutrino-free case, due TEREREIE

smaller concentration.



Stellar structure

v-trapped

Reduction of the maximum

e : mass due to thermal effects

== T=10 MeW
T=30 MeV

"Hot" crust + neutrino trapping
Cold crust

T=0, interacting H

Strong decrease of the maximum

l mass, down to about 1.3 Mo for

J' NS and 1.5 Mo for PNS

10

1.  The maximum mass for hyperonic cold stars is lower than 1.44 Mo, therefore
unrealistic. Inclusion of the phase ftransition to quark matter.

2.  The maximum mass of hyperonic protostars is larger than the one of cold
heutron stars. Minor importance of hyperons in neutrino-trapped matter.
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Maxwell construction
from HP to QP

Composition | T (MeV) | M/M, | p./p,

(H,Q) 0 15 | 93

(H,Q,v) 30 153 |8.2
50 153 |79




Conclusions

Nucleonic PNS

1. Thermal effects and neutrino trappi
systematically reduce the maximum mass

increasing T.

Hyperonic PNS

1. The maximum mass is substantially larger
than the one of the cold star, because both
thermal effects and neutrino trapping tend
to stiffen the EoS.

2. The addition of hyperons demands for the

inclusion of quarks.
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