2019 2023

Theoretical research on supernova neutrinos in connection with nuclear physics
and cosmic chemical evolution
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We explored the neutrino angular distributions in supernova cores with
multidimensional simulations using the state-of-the-art Boltzmann solver for neutrino transfer. We
studied in detail the conditions in which neutrino collective oscillations occur and the regions
with convective instabilities. As for the supernova neutrino observation, we explored useful
strategies to know important properties of the neutron star just born with systematic 1D simulations

of the supernova explosion and proto-neutron star cooling. Evaluation scheme of the neutrino
emissivity by nucleon bremsstrahlung processes consistent with the nucleonic equation of state are
also studied. The fraction of the black-hole forming events among the stellar core-collapse events
are evaluated from the point of view of chemical evolution and the resultant energy spectra of the
diffuse supernova background are also argued.
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