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Nuclear fission is well suited to study the dynamic properties and dissipative processes in cold 
and moderately excited nuclei. It is also a unique tool to explore level density and shell effects 
at an extreme deformation. Despite the significant progress in the fission studies, the isospin 
dependence of fission properties and, in particular, of fission barrier heights still remains an 
open problem. Theoretical fission model parameters are tuned by using the experimental nu-
clear and fission data close to stability [1]. The models provide a reasonable description of the 
fission barriers close to the stability line. However, large deviations are observed between pre-
dictions of different models for the fission barriers of very neutron-deficient and neutron-rich 
nuclei. These discrepancies (by as much as 20–30 MeV, see, e.g. [2]) become especially impor-
tant in the r-process calculations for extremely neutron-rich nuclei, whose fission barriers de-
termine the termination of the r-process by fission [3]. Unfortunately, such neutron-rich nuclei 
will probably not become accessible in the nearest experiments. Therefore, fission properties of 
exotic nuclei and especially their isospin dependence can be investigated in alternative regions 
of the Nuclide Chart, which are accessible for such studies now. 
 

Fusion-evaporation cross sections for heavy fissile nuclei obtained in heavy ion induced reac-
tions as well as their fission cross sections are mainly determined by statistical properties of 
decaying compound nuclei (CN) and first of all by the fission-barrier heights of nuclei involved 
in the de-excitation chains leading to observable evaporation residues (ER). At the same time, 
the ER production and fission in nearly symmetric projectile-target fusion reactions leading to 
the most neutron-deficient CN could be strongly suppressed due to the quasi-fission (QF) effect 
[4], as observed recently in the 48Ca induced reactions leading to Ra [5] and Pb [6] CN. 
  

The production of heavy nuclei from Po to Th around the N=126 neutron shell in complete fu-
sion reactions induced by heavy ions has been considered in a systematic way within the 
framework of the conventional barrier passing (fusion) model coupled with the standard statis-
tical model (SSM), both of which are incorporated into the HIVAP code [7]. Available data for 
fission and ER excitation functions obtained in very asymmetric combinations can be described 
within these models rather well (see, e.g., [8]). The data allow one to set model parameters un-
ambiguously. In particular, one can scale and fix macroscopic (liquid-drop) fission barriers for 
nuclei involved in the evaporation-fission cascade. In combinations of heavy target nuclei with 
massive projectiles, where QF is starting to appear in the entrance channel of reactions, it is 
necessary to introduce empirically the fusion probability (Pfus<1) and to increase the fusion bar-
rier with 

�
Bfus in order to reproduce ER excitation functions using the same SSM parameters 

(fission barriers) as those obtained in the analysis of very asymmetric combinations. 
 

The macroscopic component of fission barriers for nuclei from Po to Th, which are involved in 
a CN de-excitation cascade, have been derived in the framework of the analysis and compared 
with the predictions of various theoretical models. An attempt is also undertaken to systemize 
the Pfus and 

�
Bfus parameters which characterize the effect of fusion suppression. 
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