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It is probably fair to say that no model of heavy-element evaporation-residue
cross sections following heavy-ion reactions that is of useful accuracy or has
predictive capability exists today. Of particular interest are the optimum energy
and the cross section for evaporation-residue formation. One important quantity
in models of these quantities is the fusion-barrier height in the entrance channel.
It is sometimes referred to as the "Coulomb barrier" and is often modeled in
terms of the potential energy between two spherical nuclei in a macroscopic
model. We show that considerable modifications to this simple

Coulomb-barrier picture occur due to deformation and microscopic effects in the
target and projectile. We present some quantitative calculations of these effects.

In collisions leading to heavy-element evaporation-residue formation there is also
considerable "hindrance" for compound-system formation. The qualitative
explanation of this rapidly increasing hindrance in the heavy-element region is
that the fission saddle-point shape corresponds to less and less deformed
shapes as the compound system becomes heavier and "moves increasingly
inside the touching configuration" (as systems become heavier than about
uranium). We discuss in a qualitative fashion entrance-channel configurations
that may reduce this hindrance.



