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Theoretical study on dynamics of 12C synthesis through radiative capture reactions
of three alpha-particles
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The process for synthesizing 12C through radiative capture reactions of three
alpha-particles proceeds dominantly via two steps, a formation of 8Be resonance and a subsequent capture
of an alpha-particle by emittin? gamma rays. An experimental determination of the reaction rate is
hopeless, so that a theoretically reliable calculation is needed. Using the hyperspherical coordinate we
have developed a description of continuum states of three charged particles and have for the first time
succeeded in obtaining the energy and width of the Hoyle resonance that plays a key role for the
triple-alpha recations. This result warrants the possibility of calculating the reaction rate accurately.
A calculation for reacing our goal is in progress.
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