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� 1A8S DIS'l'HIBU'l' ION Ii'i DISSIPNJ.'IVE lUmC'l'IONS INDUCED 
BY EEl'.VY IONS 

STM:IS'lICJ..L i,SPEC'l'S OF FUSION - FISSION - QUASI-FISSION 

1-,: . LEFORT 
I!'N-Orsay - GANIL-CAI.N , France 

In a first c:-pproach two classes of ciissipative collisions 
were proposed ; 

i ) 'l'hose leading to cor.�rlcte fusion where a single excited
enseni.le: of nucleons is  forr.:ed ancl lasts for a duration rr.uch 
longer than. a single rotation period . 'lhe subsequent decay may 
follow various channels a�ongst which fission processes . 

ii ) 'lhose corres:;:�onC:inc:J to higher £-waves , where an in­
conplete fusion occurs and the interr..eciate systen: keeps a two 
cen-c.er potential , so that disruption into two fragments follows 
shortly after an exchange of nucleons and a large kinetic ener<_;y 
loss . 'l'he life tir1�c of this cornposi te systen; is long enough for 
applying s tatistica l transport conce�ts . 

rut in ac.C:.ition to these two classe:s , a third category 
seems to be found , which reseritbles experiraentally fission after 
complete fusion in rcany respects . However , the usual statistical 
criteria for fission of a compound nucleus are not strictly 
fulfillea because : 

- l'.ither the fission Larrier has been lowerec1 to a value
close to zero by the hi9h spin for high r.2/A composite systems . 

- Or , on tne contrary , the fission barrier is  still so
high for light con:pound nuclei. that the fission yield is ex­
pected to be r.;uch lower than the measured cross section for 
fragrnent9 emitted with a symr:tetric mass distribution anC a 
1 /sin a �ngular distribution . 

Two typical cases are given , one for a very heavy compos ite 
2 37 . 40 1 9 7  syste!n, Bk  produced by  Ar + Au , and the ether one for a 

medium mass , 108sn , resulting frorr; the reaction c 5 6Fe + 52cr) .
A number of characteristics define this new class of 
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fission-like even ts ,  particularly the width of the sym­
metric compon en t of the mass distribution , and  also the rela­
tionship between fragmen t masses and the n u."?lber of enittecl 
n eutrons in the subsequen t de-excitation stage .  

A reaction mechan ism is proposec. which is basec1 on the 
existence of a plateau or a shallow pon d in the two di�en sion­
al poten tial en ergy map , so that , like in the secon d well of 
fission , the con figuraticn may proceed either towarcis a 
spherical shape and a sinyle well , or towards scission in to 
two fragmen ts . 




