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a  b  s  t  r  a  c  t

Thermal  quenching  technique  was  used  for the preparation  of bulk sample  of  amorphous  CdSe  (50:50
composition)  (a-CdSe)  and  the  thin  films  were  fabricated  by  thermal  evaporation  technique  on  glass  sub-
strates.  The  thin  films  of  a-CdSe  were  irradiated  by 60Co gamma-rays  of  different  doses.  XRD  patterns  of
as-deposited  and  gamma  irradiated  thin  films  show  phase  transformation  from  amorphous  to crystalline
state  after  gamma  irradiation.  FT-IR  spectrum  shows  strong  asymmetric  stretch  and  indicates  that  the
amma  irradiation
bsorption coefficient
ptical band gap
efractive index

bond  strength  increases  after gamma  irradiation.  PL  study  confirms  the  defect  concentration  decreases
and  also  supports  the  change  in  optical  properties  occurs  due  to gamma  irradiation.  The  optical  char-
acterization  of  as  deposited  and  gamma-ray  irradiated  thin  films  of  CdSe  were  carried  out  by using
UV-vis-spectrophotometer.  It was  found  that  the  value  of  optical  band  gap  increases  and  other  opti-
cal  parameters  like  extinction  co-efficient  (K),  refractive  index  (n),  Urbach’s  energy  (Eu)  and  absorption
co-efficient  (˛)  changes  accordingly.
. Introduction

Chalcogenide glasses are promising materials for various solid
tate devices like solar cells, optical limiting, infrared power
elivery and manufacture of filters, optical rewritable data, antire-
ection coating, IR detector, gratings, IR emitter and optical
ecording media [1–7]. Many efforts have been made in recent years
or making optical data storage based on chalcogenide glasses. Due
o the presence of large number of defects and short range order of
morphous semiconductor materials have a large number of local-
zed states in mobility gap. The refractive index of chalcogenides
emiconductors under the illumination of light is useful for record
agnitude and optical phase of the illumination. This can also be

sed for optical data storage and fabrication of many optical devices
8,9]. CdSe is a direct and wide band gap semiconductor among II,
I systems [10]. Selenium based semiconductors has many disad-
antages like low photosensitivity and short life time. To overcome

hese disadvantages different dopants or compositions have been
sed. The addition of group (II) materials to Se (IV) has received
onsiderable attention because of their potential applications in
ptoelectronics, thermoelectric, and photoelectric diodes [11–13].
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CdSe is one of the most promising semiconductors for optoelec-
tronic and photovoltaic devices. CdSe has been studied for applica-
tion in solar cells, light emitting diodes, photo detectors, lasers and
photo electrochemical cells [14,15]. The optical properties like opti-
cal band gap (Eg) and extinction coefficient (K) are very important
parameters and can be utilized from optical behavior of transmis-
sion, absorption, and reflection. The researchers throughout the
world are trying to change the properties like optical structural
and electrical properties of materials by using different techniques
like deposition techniques, irradiation and ion implantation tech-
niques etc. for improving the industrial use of the materials. The
reported study regarding CdSe shows various modification of prop-
erties by laser irradiation [16], annealing [17] but there is no work
regarding the effect of gamma-ray irradiation on a-CdSe thin films.
Previous studies show enhancement in crystallnity and electrical
conductivity after annealing of CdSe thin films. Ausama et al. [16]
showed a decrease of optical band gap after laser irradiation. In this
study the effect of gamma-ray irradiation on structural and optical
parameters of CdSe thin films has been studied.
2. Experimental studies

Bulk sample of CdSe (50:50 composition) was prepared by melt
quenching method. First of all the composition of Cd and Se has
been taken according to their atomic percentages. The mixtures


