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Theoretical Calculations of S-factor in ?H(d,y)*He at

. *
Low Energies

MA Yin-Qun>*Y MA Zhong-Yu' TIAN Yuan!
1 (China Institute of Atomic Energy, Beijing 102431, China)
2 (Department of Physics, Taiyuan Teachers College, Taiyuan 030001, China)

Abstract We study one of the most important reactions 2H(d,}/)‘lHe with an astrophysical interest. A phenomeno-
logical model is adopted where the D-state component of the colliding deuterons and D-components in “He ground
state are considered. Woods-Saxon potential parameters are obtained by reproducing the binding energy of d-d system
and d-d elastic scattering phase shifts calculated by the resonating group method. A comparison of theoretical results
with the experiment data is made at the energy range E..m. < 3MeV. In particular, rather good agreement with the
experiment data of the astrophysical S-factor can be obtained below 500keV. Due to the lack of experiment data at the
energies around 0—20keV required in the investigation of the stellar nucleosynthesis, an theoretical extrapolation of the

S-factor down to stellar energies is performed.

Key words Woods-Saxon potentials, electric quadrupole transition, S-factor, bound state, scattering state

Received 23 September 2005
*Supported by National Natural Science Foundation of China (10275094, 10475116, 10235020) and Major State Basic Research
Development Program (G2000077400)

1) E-mail: myqfal@iris.ciae.ac.cn



