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In heavy ion elastic scattering it had been
seen that the results are sensitive to the val-
ues of the real potential only over a narrow
region of inter nucleus separation centered at
∼ the strong absorption radius. At lower en-
ergies, ( EC.M. < 40 MeV) one of the observa-
tion of 16O-16O elastic scattering led to the in-
troduction of very shallow Woods-Saxon real
potentials (V∼17 MeV, r0=1.35 fm, a=0.56
fm) which were then used to fit a variety of
other heavy ion systems including 12C+12C.
However,improved statistics at larger scatter-
ing angles (ΘC.M ∼ 700 to 900) and for
EC.M ∼ 35MeV to 63 MeV a marked sensitiv-
ity of the elastic scattering was found for the
real potential over the large range r∼2-8 fm.
Moreover the interior region of 12C+12C real
optical potential was found to be much deeper
as were found in the double folding model with
a realistic interaction[1].

From the analysis of the elastic scattering

FIG. 1: C-C attractive(A) potential which fits the
elastic scattering data (Fig.5).
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FIG. 2: C-C Repulsive+Attractive (R+A) poten-
tial which fits the elastic scattering data (Fig.5).

FIG. 3: C-C t-matrix generated from totally at-
tractive potential (A).

it is very difficult to choose between the shal-
low and deep potentials. From the Resonat-
ing Group Method however there should be a
repulsion at short inter-nuclear distances. In
order to resolve this difficulty it had been sug-
gested many times that direct nuclear reaction
can help in this selection. However, there has
not been much progress in this direction so far.
Our analysis of the 118.8 MeV 16O(C, 2C)4He

is an attempt in this direction[2]. This arises
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FIG. 4: C-C t-matrix generated from Repul-
sive+Attractive potential (R+A).

FIG. 5: C-C elastic scattering fits.

FIG. 6: Energy sharing spectrum of the (C, 2C)
reaction corresponding to the knockout of the
12

Cg.s. from 16
O and the FR-DWIA fits.

because of the extreme sensitivity of knockout
reaction to the short distance behavior of the
knockout vertex[3].

The 16O(C, 2C)4He reaction was analyzed
using our recent finite range (FR)-DWIA for-
malism. In Figs.1 and 2 the two types of
real optical potentials, 1) Fully attractive (as
is commonly used) and 2) a potential with
a repulsive core but longer range attraction
(R+A) are plotted. Figs. 3 and 4 show the
t-matrix effective interactions for the two po-
tentials. In Fig. 5 the corresponding elastic
scattering fits are also shown. From these fits
one can infer that while the potentials differ
drastically one can not have a clear cut choice
of one potential over the other.

The FR-DWIA results for the
16O(C, 2C)4He reaction data, normal-
ized to the experimental data at the peak,
are shown in Fig. 6. Shape wise one can
not find much difference between the two
but the absolute cross section using potential
(A), potential (R+A) and experimental peak
values are 46, 277 and 150±50 µb/(sr2MeV)
respectively. Clearly the attractive C-C po-
tentials leads to a vary large α-spectroscopic
factor, Sα ∼3.3 while the (R+A) gives a Sα

value ∼0.54, much closer to the structure
theoretical estimate of ∼0.23. Therefore in
this contribution we show for the first time
that the heavy ion knockout reaction can
help in selecting the proper short range part
of the heavy ion optical potentials. The
C-C potential found by this heavy cluster
knockout work indicates a hard core in the
C-C interaction as established by the RGM
formalism while the strong attractive nature
from the folding model is proved erroneous.
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