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Angular dist.ributions of t.he reaction 98e( 1 60, 12C)11C leading t.o t.he
ground stat.e of I sc and t.he 112+ and s12+ at.ates at. 3.088 MeV and 3.854
MeV, ree:,,pectively, · have been measured at. energies close to the Coulomb 
barrier. It was at.tempted t.o reproduce I.he dat.a by means of exact. finite
rang� DWBA calculations performed up to ttecond order. The optical model
pararudtere used for the calculations fit the elastic data in the entrance and
exit channel, the spectroscopic factors are known. 

The transit.ion� which have been found to contribute mainly lo the 
measured cross sections are depicted in 1'"ig. 1 for the case of the ground 
slat.a reaction. The relative importance ot t.hese transitions can be seen in 
Fig. 2. It is interesting to not.e that the cross section ot the successive «-n 
transfer is comparable to t.hat of the on-step et-particle t.ranefer. 

Th.e final results of the calculations for the ground et.ale reaction are
shown in Fig. 3 t.ogether with the experiment.al data. It is obvious from this
figure that the calculations are able lo account for the absolute magnitude 
of the measured cross sect.ions. -They tail, however, in reproducing the 
structures particularly those measured at the two lowest energies. We
conclude from t.his failure that higher order processes than considered in 
the present calculations are necessary to reproduce the data. These
proce1:1scs are most probably successive t.ransit.ions between at.ates of the 
13C+ 12 C channel: they can be viewed at as an indication tor I.he formation 
of molecular orbitals. In a previous study 1 we have shown that molecular
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Fig. 1. Transitions ·which contribute main­
ly to the cross section of the reaction 
9Be{•6o, 12c)1sc. The label a indicates 
the coherent sum of processes 3 and 4 etc •. 
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Fig. 2. Relative impor­
tance of the transitions 
given in Fig. 1.
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orbits exist in the "C+ 1 2C collision at low bombarding energies. The same
ayst.em is populat.ed in t.he present investigation from a different initial
configuration having the advantage that all interact.ions in the 1 31c+1 2c
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system can be studied without. the huge
contribution of the elastic channel. 

A second obaervation indicates that
molecular effects are present in the re­
action studied: the angular distributions 
exhibit. rapid changes within small ener­
gy steps (see Fig. 3 for the ground 
state transit.ion). Similar changes have
been observed in the 1 :sc+ 1 2c collision
and could be explained as being due to
nucleon promotion at avoided crossings
in the adiabatic molecular level scheme
of the ' :sc+ a ac system 2. The transfer 
reaction from the uo+9Be system
samples t.he re.cion of the avoided
crossing in a comparable manner as in
the case where "C+ 1 2 C ia the entrance
channel. The tranaf er reaction actually
has the advantage that the effects are
observed relative t.o the rather weak
a-particle and 31 He transfer react.ions.

Fig. 3. Angular distribution of the 
reacti�n 9Be( • 60, • 2c) 1 3c and second 
order DWBA calculations (solid l ines) .
For the labels f and b see Fig. 1 .  
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