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Precise determination of the triple-alpha reaction rates

Teranishi, Takashi
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Triple-alpha reaction, which converts helium into carbon, is a key nuclear
reaction process in studying the evolution of the universe. The triple-alpha reaction rates are
determined by several parameters from nuclear physics experiments. Among them, the pair-decay
branching ratio of the second excited state in carbon-12 (the Hoyle state) has been determined with
an error of +-9%, which dominates the error of the triple-alpha reaction rates. This study advanced
the development of a new experimental method with "alpha inelastic scattering in inverse kinematics

for improving the precision of the pair-decay branching ratio. Using a newly constructed setup,
test experiments for detecting recoil alpha particles and electron-positron pairs were performed.
From the experimental results, optimal experimental conditions were determined for the main
measurement being planned.
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+ 6% (T.K. Eriksen et al., Physical Review C 102, 024320 (2020))
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