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Abstract: Understanding the nature of massive stars
which explode as supernovae is essential to under-
stand the Universe. Supernovae interacting with dense
circumstellar media (Type IIn supernovae and super-
luminous supernovae) have caught attention in the
context of the massive star evolution. Light curve
modeling of such supernovae reveals that no theoreti-
cal supernova progenitor model predicts explosions of
stars with such circumstellar environment. This indi-
cates that their progenitors should be stars which are
theoretically not considered to be a supernova pro-
genitor (luminous blue variables) or there may exist
unknown mass-loss mechanisms which enhance the
mass-loss rates of supernova progenitors shortly be-
fore their explosions. Stellar evolution theories recent-
ly reveal that some stars can explode at the luminous
blue variable stage. However, the current models are
still not able to explain supernovae with dense cir-
cumstellar media. The existence of the dense circum-
stellar media also affects the properties of supernova
remnants. Supernovae interacted with dense circum-
stellar media can be observed as recombining super-
nova remnants. The existence of supernovae explod-
ing within dense circumstellar media is challenging
the current stellar evolution theory and revealing the
nature of them is a key issue for the stellar evolution
theory.
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