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CH.LECLERCQ-WILLAIS and A.VAN GEERTRUYDES 

Physique Théorique U.L.B. (C.P.229) B-1050 Bruxelles 

The c o l l e c t i v e motions ve describe in D.I .C. relax to equilibrium in a time 

larger than the one of the i n t r i n s i c degrees of freedom. One has to deal 

with low frequency modes and s t a t i s t i c a l assumptions can be made. The quan

tum ef fec t s we have introduced in our theory are quantum corrections 

t o the classical- description used for the r e l a t i v e motion in a s t a t i s t i c a l 

theory. No one of the usual s t a t i s t i c a l theories i s able to introduce such 

quantun correct ions. These e f fec t s are of di f fract ional type i ) the i n t e r 

ference e f fec ts near an inner rainbow i i ) the Fresnel e f f e c t s due to the 

l imitat ion of the range of impact parameters which rea l ly contribute to 

D.I.C. (a fusion cut-off or a window-fusion can be taken into account). 

So, i t appears that the nature of such e f f ec t s has not to be compared to the 

quantum treatment of high frequency co l l ec t i ve modes that Itofmann describes 

by mean of the harmonic approximation i n a Fokker-Planck equation. 

by summing the microscopic cross - sect ions (da, / ' ) over a l l the microsco

pic channels 8 lying in a "coarse" interval of values a. for observables 

£. îar.gle 8, f inal Kinetic energy, mass transfer , . . . ) we define the 

iveraçe macroscopic cro3S-section : 

^n D.I, 
12L — d a , . d a „ . . . da « - ~ — 2 (dal ) ( i ) 

d cos a,.rt.n, . . . da 1 2 n sin a, a c t , K Qxx ' ' 
• •. ft i p t l a . ) . , 

l i«1,n 
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When the collective degrees of freedoa are treated as classical variables, 

this expression car. be connected to the classical probability : 

?c(a,b) « | ivV'W-* j, 6 < W V - V • 

the distr ibut ion function d being solut ion of a Fosker-Planck equation. 

The 5 . I .C . cross -sect ion (J) can take dif ferent fonas according to the cut

off e f fec t s and t o the pattern c f the aiean defection function 

Hear an inner rainbow, we use 

the uniform approximation in the l i t region and the Airy one in the dark 

regior.. For a s ingle-valued 6 ( a , b } , we have the s inpler expression 

-r-*-£ - — = - s - P w (a ,b)v(a ,b)6' (a ,b}db 
d a 1 ••• d a r . va> 

with 

v(a ,b) - ^ * \ |{C(x ) - CU))2 • (S(x J - S(x )J 2J 
U f !Ô-(a ,b) | 2 ° * o g 

C and S are the Fresnel integrals of arguments 

*« .= ( |*(».b)l/«) 1 / 2 U„ - t) o,g o,g 

where £ are the lower and upper angular momentum cut-off. Quantum 

diffractional effects due to cut-off are defined for the reactions Kr 

on Sn, calculated with two degrees of freedom (r,8j and Ar on Th, 

culcui.-iti'u witii i'our dcgrcuu of freedom (r,0,0.,9?) and conservative 

forces which are different in the in and out channels to simulate the 

deformations of the outgoing ions. 
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