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Search for rare gamma-decay modes to understand nucleosynthesis in the universe
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The triple alpha reaction is one of the most important reactions in the
nuclear astrophysics. However, its reaction rate in high temperature environments at T > 2 GK was
still uncertain because the gamma-decay probability of the 9.64-MeV state in 12C as a key parameter
to estimate the reaction rate was unknown. In the present work, we have developed a new
solid-hydrogen target system and the Gion recoil-particle counter telescope, and have measured the
gamma-decay probability of the 9.64-MeV state for the first time by measuring the 1H(12C,12Cp)
reaction, and found that the 9.64-MeV state noticeably enhances the triple alpha reaction rate.
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