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In this contribution we propose a semiempirical prediction of
the occurrence of resonances in heavy ion reactions, based on an
estimate of their spreading width. This calculation is applied to
s-d nuclei from A=24 to 32.

Our main assumptions are (i) the resonances are associated

with simple configurations leading to rotational-like bands;
(ii) the experimental observation of resonances is related to the
spreading width r¥ of such configurations P+=2n{<eMVJCN>|20(Ex,J)
estimated uwing existing models of nuclear level density and neg-
lecting the influence of the matrix element.

Our method consists in determining the regions of observed
resonances in nuclear systems in the E, vs. J(J+1) plane. Such
regions are well defined in 24Mg and 2§Si; indications about res-
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corresponding Fermi gas values; (ii) in other systems there is a

twofold effect: in some (32P,3ZS) the level densities p?ine are
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creased or virtually not changed with respect to p{ine; We ex-
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Other physical quantities capable of influencing the expe-

rimental occurrence of resonances (<el|V|CN>, number of open
channels) will be discussed in a forthcoming paper.
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Our earlier measurements of the 12C(13C,n)24Mg reaction at e.g.
Ec.m.= 14.4 MeV yielded stggng excitation of states between
E_= 20.15 and 21.2 MeV in 4?Mg which due to a Hauser-Feshbach
afialysis were likely candidates to have spins J > 10 1) ,When the
incident energy was raised to E, p = 19.2 MeV the decrease of
the yield of states at Ex= 20.88 and 21.00 MeV, however, turned
out to be considerably 1larger than expected from the correspond-
ing Hauser-Feshbach predictions. Further neutron time-of-flight
measurements of this reaction have been performed with inci-
dent energies between Eo p.= 13.4 and 15.3 MeV to $Beck whether
this behaviour may be caused by resonances in the C+13C sys-
tem.The spectra have
| been taken at a
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|2C‘|3C n)z"Mg and angles of 0=0
o . and 180° using large
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obtained from the neutron time-of-flight At the excitation
spectra are plotted versus the excitation energies marked in
energy in 24Mg.The histogram plot shows fig. 2 the asymme-
data at 180°. try change as a func-
tion of the incident
energy shows struc-
tures which have
widths of
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Pc > 300 keV. T3§s limit is about twice the coherence width
expected for the Mg compound nucleus at an excitation ener-
gy around 31 MeV we are here dealing with. Two explanations
may be given for this non-statistical behaviour. It is caused
either by a few overlapping
UC (7C n ) Mg resonances of opposite pa-
Cem 1180°)-0 1 1 0°) rity or a direct multi-nu-
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cated incident energies.






