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Properties of Proto-Neutron Star and Effect of Three-Body Forces”
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Abstract Within the Brueckner-Hartree-Fock framework, the equation of state and the properties of newborn neutron
stars are investigated by adopting a realistic nucleon-nucleon interaction AVig supplemented with a microscopic three-
body force or a phenomenological three-body force. The maximum mass of newborn neutron star and the proton
fraction in the newborn beta-stable neutron-star matter are calculated. The neutrino-trapping and the three-body
force effects are discussed, and the interplay between the effects of the trapped neutrino and the three-body force are
especially explored. It is shown that neutrino trapping considerably affects the proton abundance and the equation of
state of the newborn neutron star in both cases with and without the three-body forces. The effect of neutrino trapping
remarkably enhances the proton abundance, and the contribution of the three-body force makes the equation of state
of the newborn neutron star much stiffer at high densities and consequently increases the proton abundance strongly.
The trapped neutrinos significantly reduce the influence of the three-body force on the proton abundance in newborn

neutron stars.

Key words newborn neutron star, three-body force, neutrino trapping, BHF theory
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