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The core-collapse supernova explosions are one of the most promising
gravitational wave sources. In this study, in order to understand the gravitational wave signals
appearing in the numerical simulations, we systematically study the gravitational wave frequencies
of the protoneutron stars via asteroseismology, which is a perturbative approach. Then, we find that

one would extract the time evolution of the average density of protoneutron star via gravitational
wave observations. We also find that in the case of the black hole formation, one could get the
information about the protoneutron star with the maximum mass by simultaneous observations of
neutrino and gravitational waves.
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