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Abstract

Cadmium selenide thin films of thickness 200 nm were thermally
deposited by vacuum evaporation method at room temperature on glass
ground. The effects of irradiated time on the structure and optical
characteristic of these films were studied. The films are hexagonal structure
confirmed by XRD analysis. XRD pattern of the irradiated film at 72 hour
shows an improvement of crystallinity. The optical measurements of CdSe
films were carried out in the wavelengths range from 300-900 nm. The
transmitance spectra shows that irradiated samples are less transmittance
than non — irradiated one. The increase in irradiated time leads to a
decreases in energy band gaps from 2.49 eV to 2.33 eV.

Keywords: Structure characteristic, Optical characteristic, irradiation, thin
films, CdSe
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Introduction

The attention on the physical characteristic of the CdSe thin films
rise because of their importance application in the fabrication optical fibres,
solar energy collectors, optical instruments, and low cost solar cells, sensor
and laser materials [1-5]. Several methods are available for depositing
CdSe thin films such as, electron beam deposition[6], chemical bath
deposition[7], spray pyrolysis [8], among these techniques thermal
evaporation is suitable technique for preparing uniform and adherent
films[9].

In the present study, we report the influence of irradiated times on
the characteristic of CdSe films. It is well known fact that when gamma
radiation interacts with the material, it can excite electrons of the target
atom. When these electrons de-excite, the energy is transferred to the lattice
through electron — photon interaction. In this way the amplitude of lattice
vibrations increases which leads to improvement in crystallinity and the
structure of the material [10].

Experimental work

CdSe films were deposit by vacuum evaporation method on to glass
ground. Molybdenum boat was used to evaporate CdSe powder. Film
substrate was fixed at 18 cm from molybdenum boat. The temperature of
the film substrate was at room temperature. After preparation, the samples
irradiated at various irradiated time (24, 28, and 72) hour. The structure
properties of the as- deposited and irradiated films were investigated using
XRD. Optical characterization behaviors were carried out by UV-
spectrometer In the wave length (400-900) nm.

Resulet and discussion

To determane the crystal structure of as- prepared and irradiated
films, X-ray diffraction (XRD) drawings were using. (XRD) emerge that

70



JOURNAL OF COLLEGE OF EDUCATION --++-- 2019:---- NO1

the preparing films are polycrystalline and possess a hexagonal structure.
Fig. 1 shows XRD pattern of as- deposited and irradiated CdSe thin films at
various times (24, 48 and 72) hour. The XRD peaks agree well with the
corresponding JCPDS X-ray powder file data [11]. All CdSe thin films
show highest intense reflection peak corresponding to (002) plan and low
intense peak corresponding to (103) plane were identified for CdSe. As the
dose time increases there is a sharp increase in the intensity of the (002)
while intensity of (103) peak was unchanged with the increase of the
irradiated times.
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Figure (1) XRD patterns of as-prepared and irradiated CdSe thin films
at different times (24, 48 and 72) hour.
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The crystallite (D) of CdSe films are estimated by using Scherrer's
formula [12].

0.94
T Beose | TTTTTTTTTTTTTTTTTTTTTTmmmmmmmmmmmmmomoooe (1)

Where D is the crystallite size, A is the wavelength of the x-ray used; B is
the full width at half maximum (FWHM) and 0 is the Braggs angle of
reflection.

From Table.1, it was appear that the crystallite size of the CdSe films
corresponding to (002) increase with the increasing of irradiation times that
indicates the improvement in crystallinity of the material. This is may be
due to fragmentation caused by strain develop during irradiation [13].

The strain (g¢) and the dislocation density (6) of the films can
calculate by taken the following formulas, [14, 15] see Table 1:

g = B 2)

The data of the Table 1 show that it was observed that the dislocation
density and strain deceases with increase of irradiated films which indicate
better lattice arrangement.

Tablel. The structural parameters of CdSe thin films and Irradiation time

) o ) Strain Dislocation
irradiatio FWHM | Lattice (hkI) ) )
) ) Crystallite | (g)x10* density
nTime | 20 (deg.) (deg.) spacing | Plane ) )
sizeD(A) | (line? (8)x10%
(hour) d (A) _
m-2) (line m?)
0 25.327 0.2834 3.513 002 243.537 14.865 1.686
45.820 0.24 1.978 103 265.075 13.658 1.423
24 25.333 0.324 3.512 002 262.629 13.785 1.449
45.610 0.24 1.987 103 375.243 9.648 0.710
48 25.400 0.3188 3.503 002 266.940 13.562 1.403
45.831 0.3767 1.978 103 239.279 15.130 1.746
72 25.326 0.3494 3.513 002 300.254 12.057 1.109
45.850 0.34 1.977 103 375.568 9.639 0.708
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Optical transmission spectra or UV-Spectrophotometer Analysis

The optical transmittance spectra for CdSe films before and after
irradiation are shown in Figure (2). Irradiated samples shows less
transmittance than non-irradiated one, this reduction in transmittance
slightly increase with increase in irradiation times. This may be due to the
decrease of surface roughness and growing in crystallinity of the CdSe
films after irradiation.
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Figure (2) Transmittance spectra of as-deposited and irradiated CdSe
thin films at different times (24, 48 and 72) hour.

Figure (3) shows (ahv)? against photon energy for as-deposited and
irradiated films at different times. It was observed that band gap energy
decrease from 2.49 eV to 2.33 eV with increase of irradiated time as shown
in Table (2). This is due to improvement in the films crystallinity attributed

to increase in grain size [6] as supported by the XRD studies.
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Figure (3) (ahv)? versus photon energy of CdSe as-prepared and
irradiated times.

Table 2 VValues of optical band gap energy for different irradiated

times
irradiated Eq (eV)
time (hour)
0 2.49
24 2.45
48 2.39
72 2.33
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Conclusion

Structure and optical properties for CdSe thin films were studied with
variation in irradiated time. X- ray was shown that there is a change in the
crystallite size of the material. The reduction in band gap of CdSe thin
films with the increase of irradiated times investigated.
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