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In an attempt to obtain more definite information concern-
ing the existence of quasimolecular resonances in the 0+160
system, a study of the 160(160,a°,1) reactions was performed at
the Stanford University tandem Van de Graaff Laboratory. Eight
excitation functions of both o, and a, were measured in the
energy range Elab~20-45 MeV (detector angles: el b-lO, 16.7,

23.3, 30, 50, 56.7, 63.8 and 70° ) using a 35 ug/cm2 SiO target
on a gold backing 70 ug/cm thick. An array of 4-5 large-area
solid state detectors shielded with thin Al foils was used to
detect the a, and a, events.

The excitation functions of oy and a, cross sections,
summed over the eight angles, are shown in Fig. 1. Two fgatures
strike the eye: (i) the overall presence of intermediate struc-
ture (I'~0.5-1 Mevcm) in both curves and (ii) the anomalously
high increase in cross section in both channels in the region
E,,p30-33 Mev.

Statistical analysis of the data by means of correlation
and deviation functions revealed highly nonstatistical behav-
iour in the region above Elab~29 MeV. The strongest anomaly is
at Elab%32.1 MeV; also pronounced are the anomalies around
Elab%BO, 36, 38 and 40 MeV. However, the behaviour below Ejap
¥29 MeV was found to be in agreement with statistical predictions.

Angular distributions pf both o, and a, were measured on
top of four peaks in the summed a, cross section (El b=27 .65,
30.4, 31. 9 and 37.9 MeV) as well as one off-peak (E1 b—29 .15 MeV).
Minimum—x analyses of the shapes of oy distributions (shown in
Fig. 2) with coherently summed pairs of Legendre polynomials re-
veal: (i) strong mixing of £=10 and 8 at Elab=27‘65 MeV, (ii) dom-
inance of £=10 at Elab=29.15 and 30.4 MeV, and (iii) strong mix-
ing of 2£=10 and 12 at Elab=31.9 and 37.4 MeV.
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The present results may be summarized as follows. The ex-
periment and analysis reveal a strong presence of intermediate
structure which displays nonstatistical behaviour in the region
Elab&ZQ MeV, a fact consistent with previous studies of the
160+160 system. Thus, several good candidates for resonance ob-
servation are found. However, if they are indeed resonances,
they either overlap strongly or interfere nonnegligibly with
the statistical background. It is therefore important to com-
pare the present data with Hauser-Feshbach calculations before
any definite resonance identifications are made.

It is worth mentioning that the energies and dominant spins

of anomalies observed in this work coincide well with the reso-
16,16

nant band predicted for the O+" "0 system by the orbiting-
cluster modell).
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Fig.l. Summed excitation functions.

Fig.2. Measured a. angular distribu- [
(¢] 378
tions. s

10 %0 s0 70 90

€., deg)






