2% BREC 42 duriAdAe
HolZ BMa KM

FMERY, SRR

Heavy-lon fusion Reactions at the
Sub-Coulomb Barrier

Park Kyu-eun, Kim Byung-taeck

Summary

The fusion cross sections induced by heavy-ions have been studied in the basis of the
customary barrier penetration model (BPM) with the incoming wave boundary condi-
tion(IWBC) and also by the direct reaction approach. The latter explained well the fusion
data as well as the elastic scattering in the sub-barrier energy region, while the former
underestimated the observed fusion cross sections.

The shape of the fusion potential within the framework of the direct reaction theory
of fusion has also been investigated. A fusion with a smooth Fermi-type surface, treating
the radius and diffuseness as parameters, is assumed. It turns out that the fusion cross
sections below the barrier are very sensitive to the diffuseness for a given radius
parameter. It is also found that the diffuseness should be small in order to be consistent
with the concept of a direct reaction, and recently accumulated data for the spin

distributions of the compound nucleus.
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Fig. 1. Boundary Radius (R.) and Matching Radius(R ).
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Fig. 2. Comparison of calculated and experimental elastic scattering cross sections for
the '*0 + ¢ P, system at E,,,= 96 MeV. The data are taken from Ref. 20.
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Fig. 3. Comparison of calculated and experimental fusion cross sections
for the !* O + 2°°P, system. The data are taken from Ref. 20.
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