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Introduction: It was observed that 6Li+64Ni
system [1] has an evidence of breakup of the
projectile in the energy variation of the effective
potential strengths describing the elastic
scattering at energies near the barrier. This
experimental observation was theoretically
explained through the effect of coupling to the
α+d continuum of 6Li [2]. Inspired by this work
we have tried to explain the previously measured
angular distributions of elastic scattering of 7Li
(α =2.47 MeV) on 64Ni target at five projectile
energies from 14.3 MeV to 26.4 MeV. The
measured angular distributions were analyzed
with phenomenological optical model potential
which gives unusual behavior of strengths of real
and imaginary potential, unlike the behavior
observed for heavy targets. We performed
continuum discretized coupled channel (CDCC)
calculation for the elastic scattering of 7Li from
64
Ni target at incident energies of 14.3, 15, 16.3,
19.3 and 26.4 MeV. Experiment was carried out
at TIFR/BARC Pelletron facility.

Analysis: A To study the breakup coupling
effects for 7Li, CDCC calculation have been
performed using the code FRESCO, version fresv29[3]. The 7Li nucleus is considered to have a
two body cluster structure of α + t with breakup
threshold at 2.47 MeV and an excited bound
state at 0.48 MeV. The continuum above breakup
threshold was discretised into energy bins of
width ΔE= 2 MeV which is suitably modified in
presence of resonant states. The relative angular
momentum L=0 to 3 between the clusters α and
t were considered in the calculation for the
continuum states. The resonant states, 3.5-( εrel=
2.16 MeV) and 2.5-(εrel =4.21 MeV) are present
in the L=3 continuum. The effective coupling
potentials were generated in the cluster folding
approach using the global α and t optical
potentials. The binding potential between the α+t
clusters were considered to be L-dependent[4].
We used re-normalized global optical potential
[5] in the calculation with re-normalization

factors of NR=0.70 and NI =2.50. The parameters
for t+ 64Ni potential were taken from Ref. [6] and
were kept unmodified.

Fig. 1 Elastic angular distribution of 7Li+64Ni.
The dash doted curve represent the prediction of
phenomenological potential. The experimental
data points are represent by bullet. The solid,
doted and dashed curve represents theoretical
calculation with coupling between continuum,
bound excited state and ground state and,
coupling between bound excited state and
ground state and without coupling respectively.

Results: In Fig. 1, measured angular
distributions have been presented along with the
phenomenological optical model fits and the
CDCC predictions. It is obvious from the figure
that the coupling to the α and t continuum of 7Li
has yielded an improved description of the data
compared to the uncoupled situation. But still the
model calculation with all the dominant bound,
resonant and non-resonant couplings under
predicts the data. Potential behaviour of 7Li+64Ni
is shown in Figs. 2 and 3. The closed circles
represent the values of the real and imaginary
potentials, evaluated at the radius of sensitivity
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from the optical model fit to the data. The error
bars represent the range of deviation of the
potential, corresponding to distinct sets of
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cross sections show that L=0 bin is the dominant
contributor for 7Li whereas for 6Li L=0 and L=2
bins are the major contributors to breakup.
L
σ (6Li→α+d)(mb) σ (7Li→α+t)(mb)
(h/2π)
Q=-1.47 MeV
Q=-2.47 MeV
0
30.75
12.02
1
4.72
2.88
2
15.43
3.67
3
7.29
1.92
Table 1 Contribution to the α breakup cross
section from cluster states with angular
momentum L at 26 MeV bombarding energy.

Discussions and Conclusions :

Fig. 2 Threshold behavior of real strength at
average crossing radius for OMP with error and
CDCC calculation (open circle) for 7Li+64Ni

It is observed that Breakup coupling act
differently for 7Li from 6Li with medium mass
target 64Ni. The distinction is not unexpected
because they have difference in the breakup
threshold and structural between them. The
presence bound excited for 7Li may be a
important parameter which is not present in 6Li.
We also hoping for dominance of another
reaction channel like transfer to the continuum
may play a major role in defining the threshold
behavior of the optical potential.
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Fig. 3 Threshold behavior of real strength at
average crossing radius for OMP with
error(close circle) and CDCC calculation (open
circle) for 7Li+64Ni.
parameters giving values close to χ2min + 1. The
open circles represent potential behaviour
obtained from the CDCC calculation.
In Table 1, a comparison of the breakup cross
sections from different relative angular
momentum bins from CDCC calculation for 7Li
and 6Li has been presented. Calculated breakup
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