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Exploring Axion-like Particles with Core-collapse Supernova Simulations

Mori, Kanji
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In this study, we developed a method to search for undiscovered elementary
particles called axion-like particles using supernova explosions. We performed supernova simulations
incorporating the cooling and heating effects due to the production and absorption of axion-like
particles, and investigated the effects on the observable signatures. The results quantitatively
show that the explosion energy is larger than in conventional models due to the additional heating,
whereas the neutrino and gravitational wave signals are smaller.
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