Subbarrier fusion enhancement in neutron-rich radioactive32Sn on84Ni*
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The cross section for subbarrier fusion of heavy ions is often found to be enhanced over
the one-dimensional barrier penetration model prediction. It has been suggested that the fusion
yield may be further enhanced when the reaction is induced by unstable neutron-rich nuclei[1,
2, 3, 4]. If this is true such reactions may be applied to synthesize heavy elements.

We have measured evaporation residue cross sections using neutron-rich radié4gnive
beams incident on &Ni target in the vicinity of the Coulomb barrier. This is the first experi-
ment using acceleratédSn beams to study nuclear reaction mechanisms. The average beam
intensity was X 10* particles per second and the smallest cross section measured was less than
5 mb. A large subbarrier fusion enhancement was observed compared to evaporation residue
cross sections fd*Ni on stable even Sn isotopes. The enhancement cannot be accounted for by
a simple barrier shift. Coupled-channels calculations including inelastic excitation and neutron
transfer underpredict the measured cross sections below the barrier. The presence of several
neutron transfer channels with large positive Q-values suggests that multinucleon transfer may
play an important role in enhancing the fusion&tn and®*Ni. Future experiments using even
more neutron-rich radioactive beams will be discussed.
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