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Numerical modeling of core-collapse supernovae and multi-messenger signals
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At the end of the lifetime of stars more massive than about eight solar
masses, their core would experience gravitational instability and collapse to nuclear densities.
This process is thought to produce a core-collapse supernova (CCSN) explosion, leaving neutrino and
gravitational wave (GW) signals, explosive nucleosynthesis yields, and either a neutron star or a
black hole behind the explosion.

In this study, we have performed three-dimensional hydrodynamic simulations taking account of
neutrino transport in order to investigate this interesting astronomical event. We have explored a
wide variety of initial stellar structures, which affect the hydrodynamical evolution of supernova
materials.

We find that the differences in the initial stellar structure, such as stellar core mass and
anisotropic density distribution, are reflected in the neutrino and GW signals as well as the
properties of the compact remnant. Our findings will be tested through future observations.
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