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Improvement of the nuclear equation of state for supernova simulations with the
variational method starting from realistric nuclear forces
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We constructed an equation of state of hot uniform nuclear matter by the
cluster variational method starting from realistic nuclear forces, and performed the Thomas-Fermi
calculations for non-uniform nuclear matter to obtain a table of the nuclear equation of state
applicable to supernova numerical simulations.

We also improved the variational method with explicit energy functionals for nuclear matter at zero
temperature so as to treat the AV6" (and AV8") two-body potentials and the UIX three-body potential.

We further constructed nuclear equations of state at finite temperatures with central forces, and
study the impact of the uncertainties in the three-body repulsive force on the structure of
proto-neutron stars. Our results are consistent with observational constraints on the neutron star
radius obtained from GW170817.
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