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In & previous work‘ ve have introduced a complex

Skyrme-type interaction to be used for the calculstion of the
heavy ion optical potentisl. 1Its resl and imaginary parts were
related through a scaling factor evaluated at the local density

L ()

« This factor was found nu-

2)

© and kinetic energy density
merically from a finite range complex effective interaction
derived from nuclear matter calculations appropriate for heavy
ion collisions. The Skyrme-type interaction gives rise to a
complex energy functional.

In the present vork we derive a complex energy func-
tional directly from the complex effective interaction of Ref.
2 by using the density matrix expansion of Negele snd Vauthe-
rin3). We find the explicit dependence on p and {2) of the
functional proposed in Ref. 1. The potentisl enmergy density
u,ot of a finite range interaction can b; expressed as :

2) 2 2
upot - AsBY +C|Vp|2+09%p
vhere A, B, C and D are defined in terms of the effective in-
teraction and in our case are complex quantities. We fit thes

with polynomials in p wup to 5th degree. For the imaginary

part we have to introduce an extrsvariablie X related to 1(2)
by (D)
min
X = 3
1 o
max min
where 1(?) and 1(2) are the extreme values of the kinestic
Qin max

energy densities associated to the deformed Ferci sea used in
the nuclesr mactter calculations. It turns out that with 3rd
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degree polynomials in X , ve can reproduce the exact imagina-
ry parts of A, B, C and D within 3 Z. This fit is perfectly
consistent vith the previous uorkl).

The potential calculated from l'otrcptoduccs vell the

4)

exact results derived from the cowplex finite ramge interasc-

tion for the system '%0+!'%0
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