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Light Curves and a Diagnostic of Electron-
capture Supernovae

Masato SATO
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University of Tokyo, 3-8-1 Komaba, Meguro-ku,
Tokyo 153-8902, Japan

Abstract: Massive stars with initial masses close to the
low-mass limit for core-collapse supernovae (CCSNe)
are expected to explode as electron-capture superno-
vae (ECSNe), with a mechanism different from that
of normal iron-core collapse supernovae (FeCCSNe).
Theoretical studies suggest that ECSNe tend to have
different explosion energies and nucleosynthesis from
typical FeCCSNe, and may therefore contribute differ-
ently to the evolution of the Universe. However,
ECSNe have remained observationally elusive since
their proposal in 1980, leaving them as one of the
missing pieces in stellar evolution theory. Recently, SN
2018zd has been proposed as a promising candidate,
motivating further observational investigations of
ECSNe. To accelerate the observational investigations
of ECSNe, we synthesize multicolor light curves of
ECSNe and low-mass FeCCSNe, and find that ECSNe
exhibit systematically bluer colors than low-mass
FeCCSNe. We further propose a diagnostic method
to identify ECSNe based on their blue colors. This
method enables future systematic surveys of ECSNe and
should further accelerate observational investigations of
ECSNe.
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