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Direct measurement of 12C-4He fusion total cross section near stellar energy
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In the sun 4He is being made from 4 protons. That is Hydrogen burning. In heavier
stars, heavy elements up to Uranium are being made in succeeding processes of Hydrogen burning — Helium
burning - Carbon and Oxy?en burning - .... These processes can be simulated usin mang nuclear reaction
rates. However, a basically important reaction rate of 4He+12C - 160+gamma in Helium burning has not
been measured yet in spite of experiments in half century in the world. The measurement is extremely
difficult due to special nuclear reaction mechanism.

In our present study, we measured very small 4He+12C - 160+gamma rate near stellar energy by remodeling
the tandem-accelerator at Kyushu Univ. and developing new instruments and methods based on our original
ideas. We succeeded in measuring the reaction rate 1.5 orders of magnitude smaller than the previous
world record. The final goal can be achieved by progressing further 2.5 orders of magnitude.
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