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Abstract

Recent advances in neutrino observation techniques have opened the door to pre-supernova (preSN) neutrinos emitted from
progenitors of core-collapse supernova. They can serve not only as progenitors of the subsequent explosion, but also as powerful
tools for addressing unresolved questions in stellar evolution theory. In this study, for the first time, we comprehensively calculate
the neutrino luminosities and spectra from several days before the explosion to 200 ms after core bounce. We also investigate
correlations between neutrino emission and key physical parameters in progenitors, and discuss what information on progenitors
and explosion dynamics can be obtained by connecting observations of preSN and SN neutrinos.

Introduction Results

v/ Progenitors in core-collapse supernova (CCSN) v'Long-term preSN and SN v emissions

The progenitors of CCSN are massive stars with initial masses above 8M,. Because of the numerical difference
Neutrinos (V's) play an extremely important role throughout the evolution in the unstable phase

of massive stars. e.g., core cooling and assistance / the explosion mechanism
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v Observation of MeV neutrino
Observational techniques for MeV

V's have advanced remarkably, for

example, BG reduction.
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v New observational target: preSN v's
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* clear correlation between N,, and &, ¢ in early SN phase

Summary and Future works

v/ We computed long-term v light curves and spectra from
preSN evolution to 200 ms after bounce.

v'Synergy of preSN & SN v observations

- PreSN and SN V's impose independent constraint on progenitor
structures.

- Combining observational results of both phases enables a more

v/ Time-integrated v numbers correlate with key parameters of

progenitors such ds M¢, and & s. | robust reconstruction of the progenitor.
v/ Future work will test the robustness of these correlations - Discrepancies between the two constraints may indicate missing

against progenitor-physics uncertainties. physics in progenitor or SN models.




	スライド 1

