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In this project, we have conducted theoretical investigations on the evolution of
massive stars from the quasi-static phase through the gravitational core-collapse and the subsequent
supernova explosion up to the formation of a neutron star or a black hole. We have first performed
approximate simulations of core-collapse and explosion for several hundreds of models and made clear that
the compactness of the stellar core just prior to the collapse is the single most important quantity to
determine the success or failure of explosion. We have also accomplished more rigorous simulations on the
K supercomputer and demonstrated that the most sophisticated computations cannot reproduce the supernova
explosion. We have then upgraded our code so that general relativity could be handled. We have finally
developed a novel formulation to numerically obtain various stellar configurations in rotational
equilibrium so that we could study the effect of rotation on the evolution of massive stars.
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