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In a previous work ve have introduced a complex 

Skyrme-type interaction to be used for the calculation of the 

heavy ion optical potential. Its real and imaginary parts were 

related through a scaling factor evaluated at the local density 

nu-
2) 

(2) 
o and kinetic energy density t . This factor was found nu­
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 work we derive a complex energy func­

tional directly from the complex effective interaction of Ref. 

2 by using the density matTix expansion of Segele and Vauthe-

rin . Ve find Che explicit dependence on p and T of the 

functional proposed in Ref. I. The potential energy density 

K of a finite range interaction can be expressed as : 

H - A*B^ 2 )*C|7p| 2*DV ap 
po 

where A, E, C and D are defined in terms of the effective in­

teraction and in our case are complex quantities. Ve fit them 

with polynomials in p up to 5th degree. For the imaginary 
(2) 

part we have to introduce an extravariable X related to T 
by T<2i T(2) 

„ win 
X " tW_,<2) 

max min 
where r. . and t ' are the extreme values of the kinetic 

•in max 

energy densities associated to the deformed Fermi sea used in 

the nuclear matter calculations. It turns out that with 3rd 



16 

degree polynomials in X , va can reproduce tea exact imagina­
ry parts of A. 1, C and D within 3 Z. This fit is perfectly 
consistent with the previous work . 

The potential calculated frost I reproduces well the 4) pot 
exact results derived from the complex finite range interac­
tion for the system '*0*l*0 
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