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Studies on Superluminous Supernovae: Explosion Mechanisms and Connection to
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It is one of the most important topics of current astrophysics to clarify
the nature of the First Stars in the Universe, i.e., their masses, evolution, explosion and
nucleosynthesis. In the present study, we have focused on the nature of superluminous supernovae,
i.e., their progenitors, explosion mechanisms, and a possible connection to First Stars. In
particular, we have calculated the light curves of three promising models: circumstellar interaction

models, magnetar models, and 56Ni decay models. By comparing with the observed light curves of
superluminous supernovae, we conclude that circumstellar interaction models are best compatible with
observations. We then suggest First Stars would be as massive as 100 solar mass and may form
relatively massive black holes.
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