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In this work the effect of gamma irradiation (50 kGy and 100 kGy) on properties o
In,Sbyox AgieSes (x= 0,10,20) films has been discussed. X ray diffraction, Transmission
Electron Microscopy, Optical properties and Electrical properties have been succe;
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1. Introduction

Chalcogenide glasses belong to a . 38 of amorphous semiconductors category,
which are prepared by the rapid cooli hey contain chalcogen element in large
proportion and behave as semicond ) tconductors have the energy band gap 1-3 eV.
[1-3]Chalcogenide glasses trans avelengths in the IR region than silica and
fluoride glasses. There are n toelecjfonic applications in the civil, medical and military

areas. In the present rese
characterised to develop @ promising erial for the optical devices such as photonic devices,
optical scanners, optoelée i ices, optical printer, optical filters and optical memory
effects[4-10].

They have
13].Various micro st

theY are suitable for optical memory or data storage devices.
he effect of gamma irriadation on thin films are widely used to study structural

eful for simulating the conditions for their application in fabricating different components of
satelites. In this work the effect of gamma irradiation (50kGy and 100kGy) on properties of
In,Sbyox AgioSero (x= 0,10,20) films has been discussed.
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1.1. Gamma-irradiation of thin films

Thin films of InSbyox Agi0Ses (x= 0,10,20) have been prepared by thermal evaporation
technique .These films were gamma irradiated with different dosing rates (50kGy and 100kGy)
using GAMMA CHAMBER 1200,BRIT,DAE, Mumbai ,India.

2. Results and discussion

2.1. X ray diffraction
Figure 1 (a),(b),(c) show X-ray diffraction pattern for pristine and gam
In,Sbyox AgioSeso (x= 0,10,20) films. The absence of any peak in pristine In,Sbyg
0,10,20) films confirm their amourphous nature. The gamma irradiated fhi

indicates the enhancement in crystallinity of the material. The crystallitd siz
formula for the dominant peak (3 1 0 ) for ternary and quate system
formula [14-15]

D= 0.94A/Bcos©

where A is wavelength of CuK, (0.154 nm), is
angle in radians and D is crystalline size.

The other microscopic structural parani@ge
(0) and number of crystallites per unit agéa (N ) o
understand unit cell of Se[16-17]
€ s ©)/4

o0=1/D?

idth at halgmaximum in radians ,© is Braggs

as lattice strain (€) , dislocation density
s is calculated by following relations to

N=t/D’

where t is thickness

structyral parameters of gamma irradiated In,Sbyy, AgioSes thin films are
tabulat
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Fig. 1. Diffraction patterns for S1,52,83 thin film (a) AgSez
InypAgoSesy chalcogenides. Here S1,52,83 are the as prepared 59
samples respectively.
0,10,20) thin films. Here S-1,5-2,S-3 are the as
X Irradation | Sample
dose code
0 As S1
prepared
50kGy S2
100kGy S3
10 As ST B |-— @ | | | e |

prepared

18.96 19.09 25.41 3.5 54.23
21.34 16.98 20.23 3.5 41.20
30.12 12.12 8.12 3.7 10.78
34.45 6.86 6.23 3.7 6.10

d dislocation density (o) decreases for gamma irradiated thin films that ensure an increase in

tgfinity of the material [18-19].The value of N decreases with irradiation dose which may be

dugl’to change in structure nor growth /coalescence of smaller crystallites[20].It has been found
at the crystallinity is higher for ternary system as compare to quarternary system.
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Table 2. The optical band gap (Eg ),tailing parameter B, room temperature conductivity ogr
,activation energy (4E) and pre exponential (o,) for S1,S2and S3 thin films for Sb;Ag0Sez,
Sb1pAgpln9Sezg and AgiolnypSesy Chalcogenides. Here S-1,5-2,5-3 are the as prepared ,50kGy and
100kGy Chalcogenide samples respectively.

X Irradation | Sample Eg(Ev) B'(10%cm™ | orr(10°S cm™) | AE oo(Sem™)
dose 'ev!) AN
0 As S1 1.23 1.78 2.8 0.25 0.05
prepared
50kGy S2 1.03 0.75 5489 0.23 19.5
100kGy S3 1.02 0.87 0.05 0.20 0. 2
10 As S1 1.23 2.13 6.23
prepared
50kGy S2 1.14 1.46 0.05
100kGy S3 1.12 1.59 2.06
20 As S1 1.65 1.78 11.32
prepared
50kGy S2 1.45 0.89 0.18
100kGy S3 1.13 0.98 0.09 0.0005

2.2. Transmission Electron Microscopy

TEM,HR-TEM and SAED patterns of gamma irradi 0Agloln;oSe; film samples has
been shown in Figure 2.These images clearly signify the p different sizes which have
been obtained from a software .As the TEM samples were pigpared by peeling off the thin film
[ m) is less than the size obtained
by Scherer’s approximation in XRD analysis# 3) and (b) display the high resolution (HR-
TEM) and selected area electron dif] i patterns of gamma irradiated films
respectively.The presence of both ord disordered area confirms that the growth of
crystallites have partial crystalling is also evident from SAED image ,which
fading intensity.

Fig. 2. Shows TEM images and inset pictures (a) HR —TEM and (b) SAED patterns for gamma
irradiated quaternary) In;ySb;9 Ag;9Ses sample at 100 k Gy.

2.3. Optical properties
From Optical Transmittance and Reflectance for both as prepared and gamma irradiated
thin films of Ag;oSey Sbyg, In;Sbig AgioSes and InypAgieSer, the absorption coefficient o has
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been calculated from measured values of Transmitance and Reflectance[20-21] by using following
equation
T=(1-R)%"

where d is thickness of film.
Figure 3 shows absorption coefficient as a function of photon energy (hv).The structural
rearrangement due to gamma irradiation results in a change in local structure of Ag;,Sb,
SezlngSesy film samples.
For high absorption region, the relation between absorption coefficient and incident
photon energy (hv) is as follows
ahv=B (hv-E,)"

where n depends on nature of various electronic transitions in a particular rangdd hv is phptg

transitions.
The values of indirect band gap E, and tailing parameter B ar¢
Upon gamma irradiations the value of optical band gap de

no of defects created becomes more as compared to num
gap decreases with the increases in dose of gamma radiations
decreases which may be due to phase transformation and th
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Fig. 3. (a) (b) (c) show Variation of absorption coefficient for S1, S2 S3 thin films for (a) Ag;9Sb2pSery
(b) In;pAg10SbrpSery (c) AgiolnaSesy chalcogenides .Here S1,S2 and S3 are the as prepared 50 kGy
and 100 kGy chalcogenides samples respectively.
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2.4. Electrical properties
Figure 4 shows dependence of Electrical conductivity 0 on inverse temperature at 10 V
bias for ternary and quaternary system .DC conductivity can be expressed as Arrhenius equation
[24]
04=0p exp [-AE/KT]

where AE is activation energy, O is pre exponential factor ,k is Boltzmann constant and T i
absolute temperature.
The value of activation energy and pre exponential factor have been calculated from slope
of the graphs and intercept with y .The values of Orr, Ogand AE are given in Table 2.
It can be seen that Orr values show non sequential dependence on gamma irr;

localised states[25] (small value ) .Since value of gy is very small so
will be the dominant conduction mechanism for those ternary and quart

3. Conclusion

The effect of gamma radiation on ternary (Ag;oSbyoS
(In;oSbyy AgioSes ) Chalcogenide films has been studie
amorphous film has been observed with the gagaisg

with irradiation dose which may be
crystallites.It is found that crytallj
system.

From TEM images

defect creation due to gami@a irradigtion. The optical band gap increases from 1.23 to 1.45 electron
volt accompanied Wiigh incr i tailing parameter parameter upto 15 % of In , while further
i optical band gap and decrease in the value of tailing parameter for
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