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For the calculation of the cross section for the deep in­
elastic collision between deformed nuclei, we asswne that the 

time evolution of the collec�ive coordinates (first moments) can 

be described with classical equations of motion including fric­
tion forces. The modeldescribes the relative motion with the re­
lative coordinate, the rotation of the nuclei with Euler angles, 

defining the orientation of the prin�ipal axes of the nuclei, 
and the intrinsic vibrations of the nuclear shapes with the B­
and y-coordinates (see Fig.1) . 
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Fig.1 
The collective coordinates 
defining the orientation of 

The nuclear and Coulomb parts of 
the interaction potential are cal­

culated with a double folding model, 

developed for ellipsoidal deformed 
nuclei1 • The potential includes al­
so an intrinsic energy for the B­
and y-oscillations of the separated 
nuclei. The stiffness and mass para­
meters for the vibrations and rota­
tion of the nuclei have been taken 

the nuclear principal axes. from the rotation-vibration model. 

The frictional forces are calculated within the model of Tsang2, 
modified for th� collision of deformed nuclei. The friction forces. 
and their moments are obtained as double folding integrais over 
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With the model we study the deep inelastic collision of 2380 on
2380 at an energy Elab=7.42 MeV/amu. For this en;rgy there are
experimental reaction data of Freiesleben et al. avai�able. 
For comparison we ·calculate the classical double differential 
cross section for a final total kinetic energy (TKE) E and scat­
tering angle 8 with the formula 

�a
dEd8(E,8) = 2u/P(E,8,b)bdb, (2) 

where the distribution function P is obtained by averaging over 
the initial orientations of the nuclei for a·fixed impact para-
meter b. 
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Fig.2 
Double differential cross section 
of 23 8 u+ 238 U inelastic scattering
at E1ab=7.42 MeV/amu. For the de­
tails see text. 

Figure 2 shows the contour 

plot of the double differen­

tial cross section fer a fixed 
orientation of the target nu­
cleus with its intrinsic sym­
metry axis directed towards 

the beam axis. The cross sec­
tion will be reduced, if one
averages over all orientations 
of the target nucleus. 

In conclusion, the distri­
bution of the TKE versus scat­
tering angle in the considered 
238u+238u collision can be ex-

plained as due to the rotation and deformation degrees of free­
dom described by classical equations of motion with deformation 
dependent conservative and dissipative forces. 
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