(®)
2021 2023

Comprehensive studies on the multidimensional evolution of massive stars to
neutron stars and black holes
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Massive stars are rotating rapidly in general. We aim to investigate the
effects of the rotation on the quasisteady evolutions as well as on the dynamics of gravitational
collapse and formation of compact objects such as neutron stars and black holes. In this project we
have developed some numerical tools needed to achieve this goal and applied them to some particular
problems. More concretely, we have established an original formulation to numerically construct
evolutionary sequences of rotational-equilibrium configurations and applied it to the evolution of
rotational white dwarfs. On the other hand, we have integrated the general relativistic
hydrodynamics code, neutrino transport code and Einstein-equation solver that we had built over the
years for dynamical simulations and employed them for the studies of the roles of convection and
rotation in the proto-neutron stars.
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