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Electron-Capture Supernovae

—The Origin of Crab Nebula—

Nozomu ToMINAGA! and Takashi J. MORIyA?
! Konan University and * University of Bonn

Abstract: An electron-capture supernova (ECSN) is
an explosion of a star with a main-sequence mass of
8-10 M@. The star becomes a super-asymptotic giant
branch (SAGB) star with a degenerated O+Ne+Mg
core. Electron capture by Mg and Ne results in the
core collapse and subsequent explosion. This is the
first example of a successful explosion reproduced by
first-principle simulations. Adopting the explosion
properties derived by the first-principle simulation,
we perform a multi-group radiation hydrodynamics
calculation of ECSNe and present multicolor light
curves of ECSNe of SAGB stars. We find that the light
curves of SN 1054, that is the origin of Crab Nebula,
and Type IIn-P supernovae are consistent with the
theoretical models of ECSNe. When the core-collapse
supernova explosion of a star with an Fe core is repro-
duced by first-principle simulations, the direct com-
parison between theoretical models and observations
will be feasible as in this study.
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