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Understanding supernova gravitational waves and establishing protoneutron star
asteroseismology
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Supernova explosions are the second most expected source of gravitational
waves after compact binary mergers. Up to now, the existence of gravitational wave signals is found
via numerical simulations, but their physical background has not been well understood. Through
linear analysis of proto-neutron stars produced after supernova explosions, we showed that the
origin of supernova gravitational waves is gravitational waves associated with the fundamental
oscillations of proto-neutron stars. We also found that the supernova gravitational wave frequency

can be universally expressed in terms of the average density of proto-neutron stars, independent of
supernova models such as the equation of state and the progenitor mass.
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