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Introduction

In the last two decades an inclusive study has
been performed in the field of nuclear reactions
using the weakly bound or short-lived nuclei [1–
4]. Extensive studies from theoretical and experi-
mental aspects has been dedicated to it. Dynamic
and static effects present in neutron and proton
halo structure of the projectiles play a fundamen-
tal role. The fusion cross section is strongly in-
fluenced by the static effects due to halo struc-
ture of some nuclei and by the breakup (dynamic)
channels, as they are usually weakly bound, when
compared to the cross sections of reactions involv-
ing tightly bound nuclei [1, 2]. The elastic scat-
tering is the simplest approach to study the re-
action mechanism of the two colliding nuclei. At
low energies, it is a surface process and thus very
suitable to investigate surface properties such as
deformations and cluster configurations.
The production of α-particles in reactions using
weakly bound and halo projectiles at energies
around the Coulomb barrier has shown several in-
teresting features [5–7].To understand these, the
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role of various reaction mechanisms responsible
for α-production, such as non-capture breakup,
capture of only one of the fragments subsequent
to projectile breakup and their contribution to
reaction cross sections has to be investigated. In
the case of weakly bound projectiles like 6Li, it
has been observed that the breakup is predomi-
nantly triggered by transfer leading to 5Li(α + p)
by n stripping with separation energy 1.67 MeV.
But for the case of tightly bound projectile like
11B the breakup cluster configuration occurs as
7Li + α with higher separation energy 8.866 MeV
which is highest amongst any of the other Boron
isotopes viz., 8,10,12B.
In the present work, we extracted the integrated
inclusive alpha cross sections for the respective
energies. We have measured breakup-α angular
distributions near and below the Coulomb barrier
energy for the 11B + 89Y system.

Experimental details

The measured α-particles were detected and
identified from the set-up of elastic scattering an-
gular distribution experiment carried out using
14 UD Pelletron accelerator of the BARC-TIFR
Research facility in Mumbai, India. The projec-
tile used was 11B beam on 89Y self-supporting
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FIG. 1: A typical bi-parametric ∆E-E spectrum for
the 11B + 89Y system (see text for details)

target with thickness 110 µg/cm2. Beam ener-
gies were ranging from below to well above the
Coulomb barrier: 24 ≤ Elab ≤ 40 MeV. Five
telescopes (∆E - E) of Si-surface barrier detec-
tors, placed 10◦ apart on both the arms of a
scattering chamber at a distance of ≈21 cm each
from the target centre, were used to detect the
scattered fragments in the angular range of 20◦ -
170◦. Two monitor detectors were also used for
absolute normalization. Figure 1 shows a typical
bi-parametric ∆E-E spectrum for the 11B + 89Y
system at Elab=36 MeV and θlab = 87.5◦.

Preliminary Results and Discussions
The differential inclusive alpha cross sections

were obtained using the formula:(
dσ

dΩ

)
α−incl

=

(
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Yel

)
.

(
σel
σRuth

)
σRuth. (1)

Figure 2 shows the experimental angular dis-
tributions with respect to different set of energies
used for elastic scattering measurements. The en-
ergies shown are limited so as to have a clear pic-
ture for higher and lower set of energies; rest all
will be presented in conference. The appropriate
fitting of the differential cross sections at each
energy will be done further to obtain the angle
integrated cross sections.

From this preliminary calculations for the
evaporation residue assuming statistical model

FIG. 2: Experimental differential inclusive breakup-
α cross sections as a function of θlab for different en-
ergies with inset showing statistical model calcula-
tion for the compound nucleus evaporation contribu-
tion.(see text for details).

using PACE, it is clearly evident looking at the
inset of Figure 2 that obtained cross section
is very low. This signifies that other chan-
nels contribution like transfer, break-up etc.
is attributed, which will be investigated and
presented in the conference.
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