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Starting from the realistic nuclear Hamiltonian composed of the Argonne v18 two—body nuclear
potential and the Urbana UIX three—body nuclear potential, we have calculated the free energy
per nucleon / of uniform hot asymmetric nuclear matter by the cluster variational method as a
function of the number density n, proton fraction J, and temperature 7. The regions of (a,
Y, ) are 0 < n<0.18 fm® (1980 points), 0 < J, < 0.5 (213 points), 0 < 7< 33 MeV (67 points),
respectively.

These data on F are necessary to construct an equation of state of nuclear matter that is
applicable to hydrodynamic numerical simulations on core—collapse supernovae, and we will
calculate the free energy density of non—uniform nuclear matter in the Thomas—Fermi (TF)
approximation using these data on F  Since the densities of protons and neutrons decrease
drastically at the surface of the nucleus located in the center of the Wigner—Seitz cell, the
corresponding values of /in the region of (n, J,) shown above are necessary for the TF calculation

at various values of 7. In this project, we have completed the data set of F
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