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and energy loss. Following our previous analysis1) 
we consider that at 40°,. far enough from the gra­
zing, as seen on table 1, li is near 1er. the cri­
tical angular momentum. The fusion cross section 
data for Al, Ca and Co give for 1er values that 
are well reproduced by the interaction potential 
of NgS ) for a critical radius r = 0.93 fm ; we 

o 
thus adopt the values so found for V and Y for 
which fusion cross sections dot no exist. Calcula­
tions with li = 1er + 1 and for a neck length of 
the order of 5= -0.5 (see table 1) that correspond 
to an interaction distance of about d=l.l(A 1 / 3tA 1 / 3> 
are represented on fig. l. it is clearly noticeable, 
perhaps with the exception of the Al, that the data 
are well reproduced by these calculations based on 
a fully equilibrated dinuclear complex formed by a 
maximum overlap of the colliding nuclei in the 
initial stage. The discrepancy found in the Al re^ 

_ suits may be explained, perhaps, by structure 
-aooratory, The 

'- exp«rin»nt«i points; e f f e c t s still to much pronounced in such a light 
target, by the symmetry of the entrance channel 
and also, due to these features, by a great sensi­
bility of the evaporation corrections versus the 
threshold energy. 

°, the situation is quite different ; the collisions are almost at 
for Y and Co with an overlap a little bit more important for the 
s. Then, the equilibrium is not yet established enough and the 
gy, in that case, is a function of the amount of nucléon transfer. 
of a transfer that grows with the dejp?ee of overlaping and thus 
the impact parameter and so, with the initital angular momentum. 
ude model of Simbel and Abul Magd 6 ) we get li as a function, of Z 
other free parameter, lgr and Rgr being extracted (see table 1) 
stic scattering results. The best fits represented on fig. 2 are 
n values of $(see tabic 1) of the order of 5 fm ; as already 
s value that corresponds to the large deformation of the nuclei at 
notably larger than o = 2 fm usually used for fission results. 
will probably still be larger when the work of substracting the 
c exponent of the spectra will be done. The effect of this 
at increases <TKE>is clearly visible, particularly for Y and Co 
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•e rhe bast fits, 
Lan corrections, 
) using li s 1er • l 
:he r.eek length 9 

at Z = 8, 9 and 10. This 
in such a way that a preci 
the work that we are doing 

In conclusion, the 
collisions and far from th 
ambiguous as already notée 
a more precise analysis of 

fig.2. Sea» a* fig. 1 but at 20 s 

the laboratory and with values of 
t,j deduced fro» the calculations 
rtf. 6 ) . 
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ENERGY TRANSFER IN DEEPLY INELASTIC 

COLLISIONS WITH 2°Ne AT 151 MeV 

F . MERCHE2, NGUYEN VAN SEN, R. DARVES-BLANC, a n d J . C . GONDRAI 

Institut des Sciences Nucléaires, I.N2.P3. and U.S.M.G., 

B.P. 257, 38026 Grenoble, France. 

Recent investigations of the deep inelastic collisions (D.I. 

focused mainly their attention to the shape of the fragment spectra 

in the heavy ion collisions. For the projectile like fragments the 

these spectra is governed by two components : the quasi elastic pea 

high energy side of the spectra and the deep inelastic part at much 

energy. The first component is particularly important at forward an 

around the grazing angle but only for fragments corresponding to sir 

transfert of nucléons. Unhappily, th«»se two components widely overl 

a way that it is very difficult to extract pure D.I.C. data. After 
1 ?0 

previous analysis ) done at the Grenoble Cyclotron with Ne at 15 
HQ 27 59 
Ca then on Al and Co (to be published), we try to get more ac 

20 results by bombarding, always with Ne, a lot of targets ranging t 
Bi and looking from only two angles,' 20° and to®, but with a good £ 

In the paper, we study the final fragment average center of mass eT 

for fragments between Z = 5 and Z = 11 and for some of the targets 

illustrated in fig. 1 and fig. 2. 

As in the ref. ) we consider the total final kinetic energy of a <• 

rotating system at scission : 

2 Vcoul ( d ) + VNUCL ( d ) * F 

2 li (li + l)fl 

2)ld2 

where M„ is the reduced mass of the exit channel, F is the ratio o: 

channel angular momentum to the entrance channel angular momentum . 

the separation of the two mass center at scission : 

d = 1.2 ( AJ
/ 3 • A 2

1 / 3 ) • S 

where S is the neck length. 

The kinetic energy calculated with V , which is taken to be modi 
2 3 •• 

proximity potential ' ) is then roughly corrected ) and so, the 
of the emitted fragments, in order to take account for evaporation 



HI 

at Z r = 8, 9 and 10. This effect is moreover nixed with the evaporation ones, 

in such a way that a precise analysis of the whole process is needed ; this is 

the work that we are doing at the present. 

In conclusion, the present data show that in the deep inelastic 

collisions and far from the total relaxation, the situation is still 
7 

ambiguous as already noted by Betts and Di Cenzo ). It seems however, that 

a more precise analysis of the experimental data done for various-systems and 

at different energies may gives, with some 

more refinements of tne theoretical approach, 

a much better understanding of the deep 

inelastic collisions mécanisa. 

tatte 1 

TSa 4 i H m « y — i a r » oaat ia ta* jctaa»! «Mirai* far « U l n i m af f?J» 
m i l W i « aaaa t i c t m : ÏJa> aratUg aaajalar a» a m » lar :-* *»•»•» Sraa 
nm aawtar-paiar • 1 / k ; xsm critical nail H a a a n 1er I» awajca* a) ( H i 
?•» fasiaa nu l l nctioB «aa a) -almltlat «it» ta* iataractiaa m w l l l of 
« 0 *) far a critical rasia* r g s a.M fa ; tar —law far taa sack laafca 4* 
ar* « m e t a l fraa tka ban f i ts at 20* aaf « • . 

carfax • i / . 
(la») 

t « r Ka. (fa) (fa) 

, T t t 
11 

t.l M J* a> - *.»7 J.» 

20 
13.* H •» a) - 0.7Ï 1.» 

IS.1 71 »• M , o.n 1.7 

rr 
17.» 7» M a) • o.n ».J 

ia-J •».» S» a) - ».n J.» 

F l j . 2 . Saa» «« f i f . 1 out a t 20* ic 

tha laboratory and with «alun of 
i j daducad frea the calculation» of 
raf. 6 ) . 

REFERENCES 

1) Nguyen Van Sen, J.C. Gondrand, F. Merchez and R. Darves-Blanc, 

Phys. Rev. C22 (1980) 2421. 

2) J. Blocki, J. Randrup, W.J. Swiatecki and C.F. Tsang, 

Ann. Phys. (N.Y.) 105 (1977) « 7 . 

3) L.C. Vaz and J.M. Alexander, Phys. Rev. CIS (1978) 2152. 

4) P. Wastyn, H. Feldmeier, F. Beck, N. Oworzecka, H. Genz, H. Muttener, 

A. Richter, G. Schrleder and J.P. Theobald, Nucl. Phys. A332 (1979) «t55. 

5) C. Ng5, B. Tatnain, J. Galin, H. Beiner and R.J. Lombard, 

Nucl. Phys. A240 (1975) 353. 

6) M.H. Sirabel and A.Y. Abul-Magd, Z. Physic. A29«* (1980) 277. 

7) R.R. Betts and S.B. Di Cenzo, Phys. Rev, C19 (1979) 2070. 


