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Introduetion

An experimental study of 0 + %75 reactions was made ,
centered in measurements of nuclear fusion from sub-coulomb barrier (Vh}
energies up to near twice the V- Further, elastic scattering angular
distriburions were obtained for the g + %480z, systems for energies
near and above the V,.

The results have shown the following interesting features:
An enhancement of the nuclear fusion cross sections, for enexgies bellow
the V,, when compared teo the predictions of a single one-dimensional
barrier penetration model (BPM) foxr both the systems studied; also an
isotopic dependence of the nuclear fusion excitation function was
cbserved, when the geometrical influences of the systems are removed,
for the same erergy region. (This has been observed in some systems‘V
and they are completely absent in others'®’),  Additional fusion data
taken with the time-of-flight technique'?’ have shown the presence of
fisslon-like residues for the *0 + ®zn system in energies above =12
V- -

From the elastic scattering data analysis we have found an
interesting behaviour for telatively backward angles (8,,5>120%) in
energies around the V, for the By + Sgzp system. There is an
enhancement of the elastic cross section for this angular region and
this cannot be explained by the_ application of a single optical model

analysis‘*?, . '

Experiments and Analysis

The nuclear fusion and elastic scattering data were taken at
the Pelletron Accelerator Labdratory of University of Sdo Paulo using
the 30°A and 15°B beam lines in conjunction with the Laboratory
facilities for vy-ray, particle detection and data analysis. The fusion
cross section measurements were obtained from the detection of vy-rays
emitted from the Compound Nucleus (CN) evaporation vresidues and
calculated adding thelr contribution to the cross section. This process
requlres a careful analysis of activation and decay spectra taken in and
out of beam measurements for each energy of the excitation functions (a
detailed explanation about the experimental method is found in
reference®?), }

. The nuclear fuslon excitation functions were measured from
sub-coulomb barrier energies (=0.8 Vy)} up to 1.7 times the V, for the 18g
+ %5870 systems.

Furthermore  angular  distributions for the elastic
scattering of %0 + ®%zZ; yore measured from near forward angles
(Hm=20°) up to backward angles (ﬂmzlﬂ)") and for energies near and
above the V,. For these measurements, an array of four surface barrier
51 was used with two Si detectors for menitoring the beam (placed .at
125° to the beamline}. For more details see reference (3). From the
fusion data taken for energies above the V, some characteristic
parameters of the systems such as the radius and height of the coulomb
barrier (see table 1), ¢ould be calculated, fitting the data with an BEM.
and the proximity j:otent:ial‘5J as the nuclear part of interaction,
s V5. 1/Eg,
plot. The sub-coulomb enhancement of fusion data of ¥0 + %zn can. be

Figures (1-2) show the results of the fit in a typical o

explained taking into account the influence on the fusion of the -
deformation of %'zn by the application of the Wong model with
deformation®®; however, for the data with %2Zn as target,’ values of
deformation parameters larger than the measured value are needed to £it
the data, showing the presence of other open channels coupled to the
fusion channel'’’. Table 1 shows the values obtained including the
value of a small variation AR in the nuelear radii in order to fit the

above barrier Ffusion data with an BPM. These parameters are in good




agreement with the values obtained for other systems compiled in

reference (8).

On the other hand, we can show the presence of a more

complex situation in sub-barrier energies, when the 887n target is used

viewing the shifting value AB (Table 1), along the energy axis, to
improve the agreement between the one-dimensional BPM prediction and the
data, this parameter can be reproduced for °0 + %zn using a liquid-drop
model description of heavy ion fusion at sub-barrier energies‘®™, which
consider a neck formatien between the interacting ions; but it cannot be
reproduced for the system with *Zn as target, in this case a larger
value of AB than the predicted wvalue is needed, indicating a more
complex situation in which several degrees of freedom must be
considered. Measurements of cross sections for other reaction channels
for these systems and for energies near the Coulomb barrier are needed
to understand the complete picture including the influence of nuclear
structure on the process. For this purpose measurements of reaction
cross sections for %0 + %%gn and %0 + 50882y ape g progress!®.  The
elastie scattering analysis for the systems referred here are in
reference (3) including all the systems studied, giving a more global
picture of the behaviours observed.

The total reaction cross sections were extracted from these
measurements with an optical model analysis of data (using the PTOLEMY
Code) and the semiciassical Fresnel model. A very good Iagreement
between the two values was obtained for energies above the V_, when the

grazing angular momentum is greater than 107 as expected!V

TABLE 1— CHARACTERISTIC PARAMETERS FOR THE '°0¢ Zn REACTIONS
[PRT-PROXIMITY POTENTIAL AND BPM]
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Figure 1-2

This figures shown the data f£it with BPM using .2 .smal variation AR of
nuelear radius as variable parameter to improve the data fit.
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