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Approach Synthesis of Superheavy Nuclei from Some Aspects
of Cross Section Calculations”

LIU Zu-hua
( Cenzer of Theoretical Nuclear Physics, National Laboratory of Heavy Ion Accelerator
of Lanzhou, Lanzhou 730000, China;
China Institute of Atomic Energy, Beijing 102413, China)

Abstract. Several important aspects in the cross section calculations for the synthesis of superheavy nuclei
have been inquired. They are the effects of the coupled-channels, the damping of shell correction energy,
the collective enhancements in the level density and the spin distributions of evaporation residues. The
channel coupling of relative motion with internal degrees of freedom will enhance significantly the capture
cross section at sub-barrier energies. However, recent measurements of spin distributions for the survived
compound nucleus show that only low partial waves contribute to the evaporation residues, which should
at least partially cancel out the enhancement due to the effects of the channel coupling. The fission barriers
are determined mainly by the shell correction energy in the case of superheavy nuclei. Therefore, it is espe-
cially important to determine as accurate as possible the damping parameter which describes the decrease of
the shell effects influence. In addition, the collective enhancement factor in the level density also plays a
very important role in the synthesis of heavy spherical nuclei.

Key words: synthesis of superheavy nuclei; channel coupling effect; damping of shell effect; collective en-

hancement factor
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