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Abstract 

In this paper we study the radiative capture process 

6d(α, γ) Li  in the cluster effective field theory 

at low energies up to next-to-leading order. This particular nuclear reaction played a crucial role 

in the early universe by rapidly producing 

6 Li shortly after the Big Bang. In the range of energy 

CM 0.5 MeVE  the E1  transition has the dominant contribution in the reaction. First, we derive 

the E1 transition amplitudes from all P -waves of the alpha-deuteron system to the
6
Li  ground state 

according to the possible Feynman diagrams. Next we calculate the total cross section and the 

astrophysical S -factor of 6d(α, γ) Li  reaction for energies below CM 0.5 MeVE  and we compare 

the results with the results obtained from the two other theoretical methods. 

Keywords: Cluster effective field theory, Gamma capture reaction, The astrophysical S -factor.
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