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The nucleus-nucleus interactfon fs of specfal fnterest fn the regfon 
of a few tens MeV/nucleon, since at these energies the Pauli principle 
looses its importance. One therefore expects a transition between the do­
mfnance of two body interactfons at lower energfes and single nucleon-nuc­
leon collisfons at much hfgher energfes. 

We have studied the emfssfon of light partfcles especfally nucleons 
wfth the hope to ffnd fndfcatfons for the underlyfng reactfon mechanfsms. 
Sfnce we work fn a transftfon regfon we have to deal most probably wfth 
more than one mechanfsm. This becomes evfdent from a contour plot of Galf­
lef fnvarfant cross sectfons as functfon of the momenta parallel and per­
pendfcular to the beam axfs ror protons emergfng from the bombardment of 
197Au with 400 MeV 2Ne fonsl (fig. 1). Occurance of a movfng and fsotro­
pfcally emitting source would show up in concentric semicircles, which 
where clearly not in the data. There are fndications of at least three 
sources: one movfng with beam velocity, one movfng wfth approxfmately half 
the beam velocfty and a third one wfth velocfty of the coJll)ound nucleus. 
The latter velocity was calculated under the assum;>tion of full lfnear 
momentum transfer. 

In thfs study we are not interested fn com;,ound nucleus decay. We 
wfll therefore focus on the two other com;>onents. The component havfng 
approxfmately beam velocity 111.1st be attrfbuted to projectfle-like frag­
ments. 

It has been shown by partfcl,-X-ray measurements2) and by partfcle­
partfcle-cofncfdence measurements3 that the domfnatfng mode fs of two 
step nature, i .e. the sequentfal decay from projectf le-1 ike fragments be­
i ng fn long-lfvfng excfted states. The other com;>onent havfng much smaller 
velocfty may be attrfbuted to pure non-equflfbrfum l'Jllltf-step ��ocesses. 

Thfs sftuation remfnds us to light fon fnduced reactfons • There, 
we have decom;>osed the observed light partfcle yfeld fnto two parts whfch 
have been assumed to stem from fncoherent processes: projectfle fragmenta­
tion and pre-eguflfbrfum contrfbutfon. The former has been calculated fn a 
DWBA approach4 J while the latt'r has been calculated fn the framework of
the excfton coalescence model5 • In the case of heavy fon induced reac­
tions at least two p_roblems occur: the fragmenta ti on process fs of two 
step nature and therefore not capable by the DWBA approach. Model parame­
ters lfke the fnftfal degree of .freedom fn the excfton model are unknown 
quantftfes. To account for the fragmentatfon yfeld fn a phenomenologfcal 
manner we can fit a Gaussfan momentum dfstrfbutfon fn the rest frame of 
the excfted projectile-lfke fragments to the data. Figure 2 shows such a 
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Contour plot of Galflei invarfant cross-sections for the indfcated reac­
tion. The lines are drawn to guide the eyes. 
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Fig. 2: 
a-particle spectrum ta­
ken at :t = s0 is fitted
by a moving source with
statistical momentum
distribution.
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fit to forward angle data where the fragmentatfon process fs expected to 
be the dominatfng one (comp. ffg. 1). The pure pre-equflibrfum component 
is then obtafned by subtractfng the fragmentatfon yield from the observed 
fnclusfve yield. Also experimentally one can get rfd of thfs colJl)onent by 
measuring the light particles fn coincfdence with evaporatfon resfdues. 

The exciton coalescence model calculatfons have been performed by 
treatfng the inftial excfton number n

0 
as a free parameter. The result for 

such a calculatfon is shown in figure 3 for neutron emissfon detected fn 
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Fig. 3: 
Cofll)arison of exciton model calculations wfth experimental spectra6} for 
different angles. An inftfal excfton number of n0 = 16h +4p has been used
fn the calculations. 

coincidence wfth evaporatfon resfdues6 >. Figure 4 shows proton datal} to­
gether wfth incoherently summed contributfons rrom the COJll)OUnd nucleus,
fragmentation and preequflibrum. It was found7 that the excfton number n

0 

increases with fncreasing bombardfng energy and fs independent of the tar 
get nucleus mass as long as the projectfle-target system fs very assyl111le­
tric. 

The author is grateful to H.G. Bohlen, H. Fuchs, o. Protic and.G. 
Riepe for thefr collaboration. Dfscussions with D. Hilscher are acknowled­
ged. 
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Co111>arisons between angle fntegrated cross sectins and contrfbutfons from 
pre-equilfbrfum (n0 = 30p + 10h), projectile fragmentatfon and evaporatfon 
from a co111>ound nucleus. The sum of the three calculatfons fs shown as a 
thfck solfd line. 
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