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Introduction

Preparing a good quality target is one of the
major aspects of any nuclear physics study.
Targets for nuclear reaction and spectroscopic
study can be prepared by various methods,
viz. e-beam deposition, thermal evaporation,
sputtering, rolling, solvent casting method,
etc. [1–4]. Most of these techniques are
very adequate for preparing thin targets from
metallic sample elements (except sputtering,
which can be used to prepare targets from
oxide material). In some cases, the required
study element or isotope is more easily avail-
able in oxide forms. Preparing targets from
oxide composition requires a different ap-
proach. Preparation of thick targets (few hun-
dred microns to mm) can be done by pelleti-
zation. For thin targets, sputtering can be
used, but for that also, a solid piece of ox-
ide sample is required. Preparation of thin
targets from powder samples can be done by
the electro-deposition method [5–7]. Here, a
simple electro-deposition setup has been pre-
sented.

Target preparation setup

A setup has been designed keeping in mind
the simplicity of design fabrication and mini-
mal material requirements for the preparation
of targets. FIG. 1 shows a schematic represen-
tation of the prepared setup. It consists of a
platinum wire (∼ 1 mm diameter) acts as an
anode, and its base surface is connected with
the ground.
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FIG. 1: A schematic view of a typical electro-
deposition setup.

A fabricated setup is shown in FIG. 2 with
an aluminium backing attached just below the
Teflon (white tube). A potential difference be-
tween the anode wire and the base is provided
by a Canberra power supply module. Any liq-
uid leakage is prevented by placing a rubber
gasket between the teflon tube and the back-
ing aluminium foil.

Solution preparation

For preparation of the target, samarium ox-
ide (Sm2O3) was chosen. Chemically pure
(99.99%) Sm2O3 was first dissolved in HNO3

and diluted to 1000 ppm with de-ionised wa-
ter. 1 ml of this solution is then mixed with 30
ml of isopropyl alcohol. 3 ml of this solution is
used to prepare each target. Platinum anode
wire was imerged ∼5 mm inside the solution
during electrolysis.
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FIG. 2: Fabricated electro-deposition setup

FIG. 3: Initial sample prepared with 40 V poten-
tial for 45 mins.

Target deposition
A small amount (∼3 ml) of prepared solu-

tion was poured inside the setup after plac-
ing the backing aluminum foil (∼11 µm). The
voltage difference between platinum wire and

base was varied (20 - 80 volts) to optimise
the target deposition rate. Deposition has
been carried out from 20 min to 1 hr for vari-
ous targets. Two sample targets, preliminary
prepared by the above methods, are given in
FIG. 3. Target is deposited in a circular area
of 1 cm. An outer circular ring in prepared
targets (FIG. 3) is due to the gasket used
to prevent solution from leaking. Setup is
in the preliminary stage and many more tar-
gets need to be prepared for testing purposes.
Once initial optimization of voltage and depo-
sition time is done, more and more different
sample materials with different backings will
be tested. Thickness, purity, and uniformity
of the prepared target need to be verified af-
ter the initial optimization and, accordingly,
changes in design and procedure will be im-
plemented to improve the setup.

Acknowledgments

We would like to thank Prof. Chandi Cha-
ran Dey of Applied Nuclear Physics Divi-
sion of Saha Institute of Nuclear Physics for
providing target material and Dr. Jagan-
nath Datta of BARC VECC unit for fruit-
ful discussion. We are really thankful to Mr.
Sudipta Barman and other workshop members
for helping us design the setup and Mr. Dwi-
jendra Das for helping with electrical connec-
tions.

References
[1] Chemistry of Nanomaterials Fundamen-

tals and Applications Pages 51-87 (2020).
[2] Rev. Sci. Instrum. 91, 103302 (2020).
[3] arXiv:2208.03425v1 [physics.ins-det]

(2022).
[4] Handbook of Physical Vapor Deposition

(PVD) Processing (Second Edition) Pages
237-286 (2010).

[5] NUCLEAR INSTRUMENTS AND
METHODS 115 75-8I (I974).

[6] NUCLEAR INSTRUMENTS AND
METHODS 26 61-65 (1964).

[7] PHYSICAL REVIEW C 93, 025801
(2016).

Proceedings of the DAE Symp. on Nucl. Phys. 66 (2022) 1209

Available online at www.sympnp.org/proceedings


