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Recently two interesting experimental developments have been done in hea
vy ion physics at bombarding energies smaller than 10 MeV/A : 

1. Experiments on medium systems (like for instance the Ar+ Ho system1) 
have shown indications auuut an intermediate mechanism between deep inelastic 
and compound nucleus formation1). This phenomenon seems to be strongly correla
ted with the disappearance of the effective barrier against fission due to an
gular momentum. The properties of the fast fission fragments are identical to 
those resulting from the fission of the compound nucleus except for one point : 
the FWHM of their mass distribution is different and, at least for the studied 
cases, is larger than the one of the fission fragments. A simple model has been 
introduced which allows to qualitatively understand such changes 2). 

2. The charge equilibration degree of freedom which is connected to the 
correlation between the neutrons and the protons in the deep inelastic frag
ments has been shown to be a very fast mode 3). The FWHM of the isobaric dis
tributions seems to indicate, for some cases, the existence of quantum fluc
tuations'*) . 

We have deve.oped a dynamical dissipâtive collective model which treats 
explicitly the relative motion of the two ions, the mass asymmetry and the 
charge equilibration degrees of freedom. The statistical fluctuations of the 
collective degrees together with their mean values are taken into account ac
cording to the Hofmann Siemens theory using a Fokker Planck equation in phase 
space 5). As far as charge equilibration is concerned, because quantum effects 
are in some cases important, a quantum master equation is used 6). Furthermore 
it is assumed thac during the collision there is a gradual transition between 
a sudden interaction potential (which governs the entrance channel) and a pheno-
nenological adiabatic potential (which governs the exit channel). This leads to 
interesting features concerning the energy loss which becomes in good agree
ment with the experimental one. In addition to the usual properties of deep 
inelastic reactions, this model is able to calculate the evolution of the iso
baric distributions as a function of the energy loss. Furthermore the cross-
section for fast fission phenomena, together with an evaluation of the FWHM 
of the corresponding mass distribution can be done. 
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