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J" values of which are indicated by brackets in Fig.1). The re-
sonant structure at 45 MeV, which is found to be correlated
with the (16+?) member of the 12C+12C molecular band, appears
also strongly in the total cross section of 12C(12C,1°B)14N 2
and in 14N+1°B fusion data 3. It clearly belongs to the most
pronounced heavy-ion resonances ever seen.

With optical-model parameters obtained from best fits of 1OB
+14N elastic scattering measured at 20°, 30°, 40° and energies
ECM(14N)=12-32 MeV, statistical-model calculations have been
performed. The results shown in Fig.1 (lines without dots) dif-
fer in the Yrast-cutoff parameter assumed for the compound nu-
24Mg (rg=1.5 and 1.3 fm for solid and dashed curve, re-
spectively). Evidently, the statistical model fails to describe
the data above 41 MeV excitation, i.e. slightly above the Cou-

lomb barrier. In particular, relative cross sections are not

cleus

reproduced at all. The discrepancy is increasing with energy
and with excitation energy of decay channel and is found to be
rather independent of parameter choice. It is especially pro-
nounced for the 12C(g.s.)+12C(4:,14.1 MeV) cross sections (not
shown here), for which the kinematical conditions for a large

4 are well satisfied. The
observed strong deviation of statistical theory from experiment

transfer probability given by Brink

is interpreted as evidence for a direct-reaction contribution
with strength depending on energy and reaction channel.

From the statistical model also partial cross sections for
the 10B(14N,12C)12C reaction have been calculated for energies
of proposed molecular resonances (J"=14+,16+,18+,20+). These
o(J) distributions are displayed in Fig.2 (open circles denote
partial-cross-section distributions of the entrance channel
(reduced by a factor 10-3), full dots, full squares, and open
squares those of the three reaction channels 12C(g.s.)+12C(g.s.),
1 C(g.s.)+1zc(2t), 12C(2:)+12C(2:). respectively). One notices
that angular-momentum matching is quite similar for the three
channels. Therefore, by observing these fission-like decay chan-
nels simultaneously, any structural effects should clearly be
exhibited. This is an advantage of 1°B+14N reactions compared
to the inverse 2, by which the resonant 12C+1zc inelastic chan-

nels are not accessible.
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In Fig.3, the zgraz trajectory for N is plotted (thin
straight line) as calculated with an optical-model potential.It
crosses the experimentally defined 12C+12C molecular band (thick
straight line) at about 23 H (somewhat higher than the aligned

1OB+14N
10

B(%N,

1OB+14

component) . Again it is demonstrated that the aligned
band with its reduced slope causes 2 matching of the
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Fig. 3: Trajectories for the critical preferentially high-
2 froTofu?%on cross sections, spin states close to
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sitiogs of molecular resonances. The the Mg Yrast line.

point-like symbols indicate the re- Clearly, the reaction
ions of large_reaction contributions
%rom 108(14N?12C)12C. 'penetrates' deeply into

the region of surface
transparency above the
bending of fusion cross sections, where the number of open
channels is a minimum and direct-reaction contributions are ex-
pected to dominate.

We conclude that the observation of the 45 MeV resonance
most strongly in the g.s. transition and much less pronounced
in the double-excitation channel is unexpected and seems to in-
dicate formation of a rather cold, rapidly spinning nucleus,
supporting the recently proposed "Saturn-ring" model of heavy-
ion resonances 6.
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