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Most of the fission, fusion, cluster and alpha emission data have been reproduced within
a generalized liquid drop model which includes the nuclear proximity effects, the mass and
charge asymmetry, an accurate nuclear radius and the microscopic corrections assuming
compact and creviced quasi-molecular shapes for the one-body configurations and two
separated spheres for the two-body shapes [1-5]. In the present study, the prolate and oblate
ellipsoidal deformations of the fragments or incoming nuclei have been introduced and their
effects on the multiple-humped fission and fusion potential barriers have been examined,
mainly for the actinides and superheavy elements.

For the actinide nuclei, double and triple-humped fission barriers appear [6]. The second
maximum corresponds to the transition from compact and creviced one-body shapes to two
touching oblate ellipsoids. A third minimum and third peak appear in certain asymmetric exit
channels, in accordance with recent experimental results [7]. This phenomenon takes place

for fission path where one fragment is close to the doubly magic '32sn, its shape being almost

spherical all along the exit channel, while the other non-magic fragment evolves from oblate
to prolate shapes. The third peak corresponds to the two touching spherical fragments where
the shell effects for the non-magical fragment are maximal. The barrier heights agree with the
experimental results and the predicted half-lives follow the experimental data trend.

In cold fusion paths leading possibly to superheavy elements double humped fusion
barriers stand and incomplete fusion events may occur in the second well. The height of the
outer barrier is strongly reduced by the ellipsoidal deformations. The knowledge of the
moment of emission of the excess neutrons is crucial to decide between complete fusion and
fast fission. Warm fusion reactions lead to one-humped potential barriers and to very excited
systems cooling down by neutron or even alpha-particle emission. The effects of the
ellipsoidal deformations are less important in this more asymmetric entrance channel. Alpha-
decay half-lives of superheavy elements have been calculated and compared with
experimental data.
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