Scanned by CamScanner



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY
RESEARCH AND STUDIES VOLUMEO1ISSUEO3

THE STUDIES OF FIELD EMISSION PROPERTIES FROM CDS NANOFIBERS SYNTHESIZED VIA
DC-SPUTTERING TECHNIQUE

P. K. Ghosh :
Department of Physics, Abhedananda Mahavidyalaya, Sainthia, Birbhum, W.B, India

Abstract

The field emission property of transparent CdS nanofibers, grown by direct current-
sputtering technique on Si and glass substrates, has been studied without using any catalyst or
matrix. X-ray diffraction patterns and selected area electron diffraction patterns confirmed the
cubic CdS phase formation in the thin films although the initial target material was hexagonal
CdS powder. TEM micrographs have confirmed the nanofiber formation with diameters in the
range 2 - 4.3 nm and length a few microns. XRD patterns showed the crystal size increased with
the increase of deposition time. The Fowler-Nordhiem plots of the emission current from the
nano-Cds thin films are almost straight line. The turn-on fields of the grown nano-CdS thin films
are found to be in the range 3.6 - 6.6 V/um. Only bulk-CdS thin film grown on Si substrates have
not showed field emission property under the same conditions.
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1. Introduction:

The unconventional properties of nanostructured materials have recently attracted
tremendous interest because of their potential uses in both mesoscopic research and the
development of nanodevices [1]. The electron field emission exhibited by nanometer-sized
materials is one of the most attractive properties for practical applications [2]. It is known that
the macroscopically flat surfaces emit electrons at macroscopic field values considerably less
than the local field at which cold electron emission normally takes place [3]. This phenomenon
of low-macroscopic-field emission [4] is of great technological interest in vacuum
microelectronics and field emission displays.

Recently, various research groups are working on many new kind of materials which are
appropriate for field emitters for possible application in near future. However, semiconductor
nanocrystals have attracted much interest during the last decade because of their interesting
properties. Transparent nanostructured CdsS thin films have received much attention for several
practical applications [5]. The field emission properties of many transparent semiconductors
like ZnO [6], CuAIO; [7] etc. have been studied widely. Jia et al [8] and Chen et al [9] have also
reported the field emission from In,03 and CuS respectively. Previously, the field emission
from CdS/SiO; nanocomposites and nano-CdS modified porous silicon have been reported by
Jiao et al [10] and Ling et al [11] respectively. In this Paper, we have reported the detailed
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Abstract

Reductions in stratospheric ozone levels will lead to higher levels of ultra violet ray reaching
the Earth's surface. The emission of ultra violet ray from the sun almost same; rather, less
ozone means less protection, and hence more UV reaches the Earth. Most of the cases human
activities play the significant roll on the environment. Ozone layer damage is one of them.
Different types of offensive ordered in the atmosphere such as CO,, different oxides of sulpher
and nitrogen, chlorofluorocarbon etc are the potential ozone depletors. Due to decrease of
ozone layer, increase in the amounts of ultraviolet radiation received at the earth surface and it
affects the living part of the environment. Though the possibility of ozone hole recovery remain
uncertain, still there may be a little prospect of ozone recovery by developing nanostructure
titanium oxide (TiOz) materials that can cause photo driven remediation reaction to control the
offensive order in the atmosphere and recover the ozone layer to make the environment clean.

The main objective of this paper is to review the origin and effects of ozone layer depletion as
well as the possible protective measures of this layer.

Keywords: Ozone Layer Depletion, Offensive orders, Protection

1. Introduction

The standard practices of running the economy of the industrialized nations all over the world
have caused catastrophic results to our environment such as Acid Rain, Ozone layer depletion,
and Global Warming. These three main topics have raised an international debate on what to

do about it. Among them, Ozone layer depletion is one of the great concerns when it comes to
its impacts to the natural world and the future generations.

1.1. Ozone layer

Ozone layer in lower portion of the stratosphere is extended from approximately 10-50 km
from the earth surface. Though its density is low, its importance is enormous. It absorbs 93-99%
of Sun’s high frequency ultra violet (UV) rays which is potentially devastating to life on earth [1]
and protects the living part of the earth from its dangerous effect [2-8]. The ozone layer was
discovered in 1913 by the French physicists Charles Fabry and Henri Buisson. Its properties
were studied in detail by the British meteorologist G. M. B. Dobson. A recent study of Ozone
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Abstract: Nanostructures of cadmium oxide
Si substrates. X-ray diffraction patterns and sele

wavelength range 500 - 800 nm) of the fi

(CdO) thin films were deposited by sol-gel dip coating technique on glass and

cted area electron diffraction patterns confirmed the nanocrystalline cubic CdO
phase formation. Transmission Electron Micrograph (TEM) of the fi

average particle size lies in the range 1.6 nm to 9.3 nm. From the
allowed bandgup values have been calculated and they lie in the r

Im revealed the manifestation of nano CdO phase with
measurements of transmittance spectra of the films the direct

ange 2.85 eV 10 3.69 eV with high transparency (~ 75% in the
Im. Particle size have also been calculated from the shift of bandgap from that of bulk

value for those films for which the particles are compearable to Bohr exitonic radius.
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1. Introduction

Nanocrystalline semiconductors have attracted much
attention duc to their novel properties and varaities of
promising potentials in extensive applications [l, 21
Numerous technical advancements in the field of
nanostructured materials have stimulated the wide range of
research interest in recent years because of various new
properties c¢xhibited by them. Recently, nanostructured
semiconductor are widely used to design a rich varieties of
device for microelectronics. One-dimensional nanostructured
materials have gained special interest in the assembly of
nanodevices [1-3]. Nanometer-scale electronics have been
predicted to play an important role in device technology [4,
5]. Quantum wires of semiconductors [6] and metallic alloys
[7] have found to exhibit interesting magnetic and electrical
properties. The nanostructure transparent conducting oxides
have also gained trememdous importance due to their size
dependent optical properties and possible applications in near
future.

Recently, various research groups around the world are
working on the synthesis of several I1-VI n-type transparent
semiconducing oxide thin films in different process [8-18).
Previously. thin films of CdO have been synthesized by
various techniques, including activated reactive evaporation

[8], spray pyrolysis [9, 10], solution growth [11], MOCVD

“[12], PLD [13], «f sputtering [14] etc. Recently, F doped CdO

thin film have been reported by us [15] via sol-gel process. The
preperation of ZnO quantum dots by Mahamuni et al [16],
nanowires and nanoribbons byYao et. al [17], nanorods by Liu
et. al [18] and Guo et. al [19] etchave been studied wiedly. The
nanostructure of CdO have been prepared by Ashrafi et, al [20]
via metalorganic molecular-beam epitaxy and nanobelts have
also been prepared by Pan et. al [21] via thermal evaporation
method. In this paper I report successful synthesis of
nanostructured cadmium oxide thin film via a very simple sol-
gel route. The sol-gel dip-coating method is chosen because of

[ts many advantages such as easier composition control, better

homogeneity, low processing temperature, lower cost, easier
fabrication of large area films, possibility of using high purity
starting materials and having an easy coating process of large
and complex shaped substrates. In this paper, the temperature
dependent of nanostructural and optical properties of cadmium

oxide thin films has been studied.

2. Experimental
2.1. Preparation of Films by Sol-gel

The thin films of CdO have been deposited on glass and Si
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