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u Abstract

The equation of state (EOS) for infinite nuclear matter plays important roles in the studies of astrophysical compact 

objects such as neutron stars and core-collapse supernovae. Since extremely high densities exist in these compact 
objects, great efforts have been devoted to understand the EOS for dense matter from terrestrial experiments, 
astrophysical observations, and theoretical calculations. In particular, because the stiffness of nuclear matter is 
governed by the repulsion of nuclear forces, the reliable EOS should be described by the microscopic many-body theory 
with bare nuclear Hamiltonian.

In this seminar, I will review the current understanding of microscopic EOSs based on the realistic nuclear forces and 
report on a newly proposed EOS with the variational many-body theory. This EOS has been constructed for use in 
numerical simulations of astrophysical phenomena. Therefore, in the latter part of this talk, I will show some 
applications of the EOS to astrophysical simulations and discuss the EOS effects on the mechanism of core-collapse 
supernovae and structure of neutron stars.
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