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It is known that in the reactions with well-deformed nuclei their mutual
orientation affects considerably the reaction dynamics. The analysis of mass-
energy and angular distributions of fragments obtained in the reactions of ****Ca
with well-deformed "**'**Sm isotopes at energies near and below the Coulomb
barrier has shown that the quasifission process contributes significantly in the
capture cross section, whereas in the case of the spherical '**Sm target no
evidence of quasifission has been found.

The evidence of quasifission caused by the orientation effects was observed
in the reactions of light ions like F, O, Ne, with actinide targets (well-deformed
nuclei) at energies near and below the Coulomb barrier. The conclusion about
the presence of quasifission for these systems was derived from the anomalous
large anisotropies and increase of the dispersion of mass distributions. However,
the quasifission process is rather unexpected for the reactions with such light
projectiles. Moreover, the measurement of the evaporation residues cross
sections for the '°O + ***U reaction at near- and sub-barrier energies have shown
that the complete fusion is the main process for this system. The large angular
anisotropies obtained for these reactions are well described in the framework of
the dynamic model of fission-fragment angular distributions which takes into
account thermal fluctuations of the orientation degree of freedom and stochastic
aspects of nuclear fission. The width of mass distributions can be explained
within the multimodal concept of the compound nucleus fission.

To study the role of the multimodal fission the mass and energy distributions
of fission fragments formed in the reactions 16180 + 232Th, 2%y, and
*Ne + **Th, ***U at energies around the Coulomb barrier have been measured.
It was found that at these energies the mass and energy distributions of
fragments exhibit the multimodal structure, which results in the larger variance
of the mass distributions.

The experiments have been carried out at the U400 cyclotron of the Flerov
Laboratory of Nuclear Reactions (JINR, Dubna, Russia) using the double-arm
time-of-flight spectrometer CORSET.
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