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Introduction
The study of complete fusion (CF) and
incomplete fusion (ICF) dynamics in heavy ion
(HI) induced reactions has been a growing
interest from past few decades for the nuclear
physics experimentalist. In CF process, the
projectile completely fuses with the target and
formed highly excited compound nucleus decays
by emitting evaporating nucleons and alpha
particle at equilibrium stage. In ICF process,
only a part of the projectile fuses with the target
and remaining part moves in the forward
direction with almost incident ion beam velocity.
Excitation function (EFs) and recoil range
distribution (RRD) measurements of evaporation
residues are important tools to study the CF and
ICF dynamics in heavy ion induced reactions at
intermediate energies [1]. It is not clearly
established that ICF processes are governed by
the entrance channel dynamics or by the nature
of the formed composite system due to the fusion
of only a part of the two fragments in the vicinity
of target nuclear field. Thereby, it is an active
area of research at intermediate energies. To
reach on some discrete conclusions related to
ICF reaction mechanism, we have planned to
perform a series of EF and RRD measurements
using the alpha and non-alpha clusters ion-beam
with enriched 124Sn target. This study will
provide the some definite information regarding
the dependence of ICF on various entrance
channel parameters like imparted angular
momentum, projectile energy and structure and
mass-asymmetry of the target-projectile system.
For the present planned experiments, the thin
targets of 124Sn deposited onto a thin Al-backing
are required. The uniformity in thickness of the
target is an effective benchmark for any
experiment. For this purpose, the vacuum

evaporation technique provides an effective way
for the preparation of targets having the uniform
thickness. It becomes most important when the
availability of the target material is very small.
Keeping in view the above aspects, an attempt
has been made to prepare thin targets of enriched
124
Sn by depositing onto a thin Al-backing using
the evaporation technique in a High Vacuum
evaporation chamber.

High Vacuum Evaporation Chamber
The evaporation of the enriched 124Sn target
material on thick Al-backing was carried out in
High Vacuum evaporator chamber in the target
laboratory of Inter University Accelerator Centre
(IUAC), New Delhi, India. Vacuum of the
chamber during the evaporation of 124Sn material
on Al-backings was achieved and sustained of
the order 10−6 mbar using diffusion pump, which
is connected to the Vacuum Chamber. The target
material was evaporated using two methods
(i) resistive heating and (ii) a 2 kW electron gun
for multilayer deposition. Both techniques were
used one after another [2]. The evaporator was
equipped with a quartz crystal thickness monitor,
which gives the thickness of deposited material
as well as the rate of evaporation on the crystal.

Procedure of Fabrication
In the first step, Al-backing foils were
prepared of thicknesses 1.2-1.7 mg/cm2 by
rolling machine technique for the deposition of
124
Sn material [3]. The thickness of aluminum
and deposited 124Sn material was determined by
weighing individual Al-backing foils before and
after deposition of target material and alpha
transmission method using 241Am source.
124
Sn isotope is a very sensitive material in target
preparation purpose. Several attempts were made
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in the deposition of 124Sn material on Al-backing
to identify the right position of the substrate from
the boat so that we may reach on the required
thickness. After getting the required thickness
using less amount of the natural Sn material, the
distance between substrate and boat was noted.
The suitable distance of Tantalum boat to
substrate is found to be 5.5 cm and Tantalum
boat temperature was 3017 °C during the test
deposition of natural Sn material on Al-backing.
A photograph taken after the testing of natural
Sn evaporation is shown in Fig. 1(a). To reduce
the temperature effect on the backing material of
substrate, a special Tantalum boat was used and
is shown in Fig. 2(b). a properly designed boat is
to direct the maximum heat generated downward
during the evaporation,.
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distance of 9 cm. 124Sn (enrichment ≈ 97.4%)
material of quantity ≈ 50 mg has been put inside
the tantalum boat. Then, we achieved the
vacuum inside the chamber ~10-7 mbar (i.e. 1.08
× 10-7 mbar) using diffusion pump. The diffusion
process was started at the current ~ 170 Amp in
the resistive heating process. The deposition rate
was sustained below 0.1 nm/sec for the uniform
deposition of enriched 124Sn material on thick
Al-backing foils by increasing the current very
slowly. Disposition was stopped on reaching the
required thickness of 124Sn material on thick Albacking. The thickness of the deposited material
was calculated using the profile meter. Further,
the thickness of deposited 124Sn (enriched)
material was also verified by α-transmission
method using 241Am source. We have prepared
eighteen thin enriched 124Sn targets on Albackings of thicknesses ranging from ≈ 200-350
µg/cm2 using the vacuum evaporation technique
from the very less amount of material.

Fig. 1(a): Substrate after the deposition of natural Sn
on Al-backing and (b) Ta- Boat for the evaporation.

a
Fig. 3: Prepared 124Sn (enriched) targets on Albacking by vacuum evaporation method.
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Fig. 2(a): High Vacuum Evaporation setup for the
evaporation of target material with Ta-Special boat,
(b) Special Ta- Boat used for the evaporation.

After completing the testing with natural Sn
material evaporation, the setting of all
parameters and adjustment of vacuum chamber
for the enriched 124Sn material evaporation on
Al-backing has been done. The distance between
tantalum boat and substrate was fixed at 5.5 cm.
The quartz crystal monitor has been fixed on a
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