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Emission of Intermediate Mass Fragments (IMF) is quite a common feature in heavy ion
reactions. Many different experimental as well as theoretical studies have been carried
out to explain these processes in reactions involving a variety of nuclei at relative
energies varying from a few Mev/amu up to several hundred MeV/amu. Despite
numerous attempts the subject is still widely debated and a generally accepted theoretical
description of the dominant reaction mechanisms which would explain the observed
spectra of the emitted particles and fragments is still lacking.

Previous inclusive studies, of IMFs emitted in the interactions of **C and '°O with
medium to heavy-mass nuclei at incident energies of some tens of MeV/amu, have
convincingly demonstrated that the IMFs can originate from two unrelated mechanisms:
binary fragmentation of the projectile, a break-up mechanism proposed long ago and
nucleon coalescence, a statistical process occurring during the nucleon-nucleon cascade
interaction by which the nuclei produced in the complete or partial fusion of the projectile
and the target, reach a state of thermal equilibrium.

The assumption however of a pure break-up mechanism, as originally hypothesized by
Serber to explain the break-up of the deuteron as a process in which the fragmentation of
a loosely bound nucleus into two fragments is triggered by the nuclear field acting as a
perturbation, could not be applied in these studies. The fragments produced in the
interactions between heavier nuclei, although showing phenomena and characteristics
expected for a binary fragmentation process, are emitted at lower kinetic energies and
have broader energy distributions than predicted by the Serber formalism. This seems to
imply either a significant initial state interaction between the projectile and the target,
and/or a final state interaction of the observed fragment with the residual nucleus.
Furthermore, binary fragmentation of the projectile can be considered either as a
peripheral reaction whereby the emitted fragments are detected without further
interactions with the target (quasi-elastic fragmentation), or in terms of a final state
interaction in which the stable fragments further interact with the target nucleus (inelastic
fragmentation).

In order to ascertain the relative importance of these two break-up mechanisms as well as
of nucleon coalescence, a coincidence experiment was recently performed at iThemba
LABS by measuring the correlations between 8Begs fragments and o-particles emitted in
the interaction of **C with **Nb at an incident energy of 400 MeV. Since it seems
improbable that the unstable 8Begs fragments will survive any further interactions after
projectile break-up, the analysis in this case is somewhat simplified by considering



mainly a possible initial state interaction between **C and **Nb prior to the break-up of
12C as well as final state interactions of the partnering o-particle with *Nb. The
experimental findings as well a possible interpretation of these data will be presented.



