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Heavy-ion (HI) induced reactions have in-
spired a great deal of efforts across the globe
as they offer a radical rearrangement of nu-
cleons in a many-body system and have been
prodigiously investigated to understand the
underlying dynamics. An interesting strand
of HI induced reactions is the one involv-
ing weakly bound projectiles (6,7Li and 9Be)
at energies around the Coulomb barrier as
they offer widespread opportunities to ex-
plore different aspects of nuclear structure and
reactions[1, 2]. Weakly bound nuclei are char-
acterized by their cluster/halo structure and
low breakup thresholds, which makes incom-
plete/breakup fusion a dominant reaction pro-
cess. The fusion cross-sections are sensitive
to the internal structure of interacting nu-
clei and coupling to other reaction channels
like inelastic excitations, breakup, and direct
nucleon transfer. The couplings of non-fusion
channels substantially modify the effective in-
teraction potential, and leads to the split-
ting of single, uncoupled fusion barrier into
multiple barriers which result in the distri-
bution of barriers. The barrier distribution
can be experimentally obtained by two com-
plementary processes - fusion and large an-
gle quasi-elastic (QEL) scattering and are ex-
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pected to be similar[3–5]. However, for weakly
bound projectiles, the distribution obtained
from QEL has been found to be broader than
that derived from fusion, and a relative shift
in peak has also been observed between the
two distributions indicating strong influence
of breakup or breakup-like processes on fusion
at energies near or below the barrier[6–8].

To further investigate this discrepancy,
experiments were proposed to derive bar-
rier distributions from fusion and quasi-
elastic back-angle scattering cross-sections for
6,7Li+116,118Sn systems. In the first set, quasi-
elastic back-angle scattering experiments were
performed in General Purpose Scattering
Chamber (GPSC) with beams of 7Li in en-
ergy range 15-29 MeV (30% below- to above-
barrier) bombarded on isotopically pure self-
supporting 116,118Sn targets of thickness ≈ 430
µg/cm2 and 380 µg/cm2, respectively. Tar-
gets were prepared in target laboratory at
IUAC using ultra-high vacuum evaporation
technique [9]. Beam energies were varied in
steps of 2 MeV below the barrier and 3 MeV
above it. Beam current was maintained be-
tween 2-3 nA throughout the experiment. To
detect and identify charged particles produced
in the reactions, HYbrid Telescope ARray
(HYTAR) detector facility was used[10]. The
quasi-elastic backscattering events were mea-
sured using telescope array comprising of four
telescopes arranged in symmetrical cone ge-
ometry, two in- and out- of the plane each,
at an angle of 173◦, and six telescopes placed
at angles +60◦ to +160◦ and three telescopes
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placed at angles -36◦ to -60◦ with an angular
separation of 20◦ and 12◦, respectively. Two
SSBD monitor detectors were placed at ± 10◦

with respect to the beam direction for normal-
ization and beam monitoring purposes. The
experimental set-up is shown in Figure 1(top).
For instance, a typical two-dimensional ∆E-

FIG. 1: (top) Experimental set-up for quasi-
elastic scattering measurement at IUAC New
Delhi, and (bottom) ∆E-Eres spectrum at θlab =
+140◦ for 7Li+118Sn at Elab = 21 MeV.

Eresidual spectrum obtained from the tele-
scope at +140◦ for 7Li+118Sn system is pre-
sented in Figure 1(bottom). The events corre-
sponding to multiple elastic + inelastic scat-
tering and breakup processes at Elab = 21
MeV are marked as Z=3 and Z=2, respec-
tively. In Figure 2, preliminary analysis of
data for four angles i.e., +120◦, +140◦, +160◦

and +173◦ is presented. Figure 2(top) shows
the quasi-elastic excitation functions obtained
at these angles and Figure xsec(bottom) shows
the corresponding derived barrier distribu-
tions. The detailed analysis of data and its
interpretation in the framework of theoretical
model codes is underway. Details of the ex-
periment and results of the investigations will

be delineated and discussed during the sym-
posium.

FIG. 2: (top) Quasi-elastic scattering excitation
function and (bottom) corresponding barrier dis-
tribution obtained at θlab= +120◦ to +173◦ for
7Li+116,118Sn
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