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Novel approach for the Carbon burning processes based on alpha inelastic
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KIMURA, Masaaki

3,200,000

12C+12C
1 2MeV

Hindrance

12C+12C
12C+12C

Using antisymmetrized molecular dynamics, the properties of the cluster
resonances relevant to the 12C+12C fusion reaction were investigated. We found that there are many
resonances in the energy range of 1-2 MeV in the center-of-mass system, and that their decay widths
are rather small. For each resonance, the intensity of the monopole transition was calculated, and
the validity of the theoretical calculation was confirmed through comparison with experiments.

The reaction rates of fusion reactions were predicted from the properties of the obtained resonance
properties. The obtained reaction rate was slightly smaller than the conventional extrapolated
value. This result rejects both the Hindrance model (strong suppression of the reaction rate at low
temperatures) and the estimate by proxy reactions (large increase in the reaction rate at low
temperatures) that have been proposed in recent years.
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