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Thi s  work deal s  with the study of the symnetri c fragmentati on 
(fi ss ion)  fol l �wi ng heavy-i on col l i s i ons , wi th respect to the fonnation 
(or not) of a compound nucl eus and i ts decay properties . 

Mass and energy of the outgoi ng fragments resul ti ng from the bombard­
ment of 76Ge with 32s i ons ( E ( 32s )  = 158 , 1 78 ,  198 , 218 , 225 MeV ) have 
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Fig . 1 : Measured cross secti ons as 
a functi on of 1/EcM · The sol i d  l i nes 
i ndi cate. cal cul ated upper l im its on 
the total fus i on (acN ) and evaporati on 
(aRE ) cross sec:tions ; measu red reac­
ti on cross sections ( aR) are a 1 so given . 

been detenni ned by means of a time­
of-fl ight spectrometer at the 16 MV 
upgraded Strasbourg MP tanden 
accel erator . Absol ute cross secti ons 
and deta i l ed mass and energy d is­
tri butions of rel axed products were 
obtai ned as a function of the 
i ncident energ i es and for di fferent 
angl es .  I n  al l these measurenents , 
a cl ear cut separation exi sts 
between deep i nel asti c and other 
rel axed components . 

Numerous features of the 
resul ti ng data show characteri sti cs 
typical of a fus i on-fi ssi on process : 
Al l observed events of fi ssion­
l i ke products l ie on a l i ne corres­
pondi ng to the Coul omb repul s i on 
between two spheres ; the mass 
di stri buti ons are synmetri c ,  cen­
tered on the hal f-mass of the 
AcN = 108 system and have 1/s in  8 
angul ar di stri bution . 
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On other hand , specifi c  characteri stics do not favour a fusion 
mechani sm .  For i nstance , the canpl ete excitation function aFL of the 
fi ssion�l i ke canponent cannot be reproduced wi th any s ingl e set of 
parameters by stati sti cal evaporation cal cul ations . Al so , if one tentati ­
vely· assunes (fi g .  1) aCN = oFL + oRE ' then Bass ' s  l imits l ) do not descri be
the results ; the fission becomes apparent wel l bel ow the threshol d 
predi cted by the rotati ng l iquid  drop model 2 )  ; the ratio acN/aR does
not decrease as the energy i ncreases . 

I n  order to descri be the compl ete equ i l i brati on of the mass asyrrmetry 
degree of freedom, i t  sesns necessary to i ncl ude a l ong-l i ved deep i nel as­
ti c contri bution to the symmetri c fragmentation , as cal cul ated by Lejeune
and Ri chert 3 )  for neighbouri ng systems 4> .  We wou ld  al so l i ke to renark
that as we pass through the energy correspondi ng to zero fission barri er ,
no broaderi rig of the mass d i stri buti ons , as observed by Lebrun et ai . 5 > ,
was noted . 
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