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Abstract: The field of nonlinear optics became practicallyremlity after the invention of laser. High
performance electro-optic switching elements féedemmunications and optical information processang
based on materials with high nonlinear optical (NlgPoperties. The development and encroachmenigbf h
technology, from transportation, computation t@infation is based on the availability of materialthe form
of single crystals. Single crystal of Glycine Magien Chloride (GMC) was grown by slow evaporation
method. The crystal structure and lattice pararsedee determined for the grown crystal by singlea)-
diffraction studies. One of the most important pagters widely used is the relative dielectric canstor
relative permittivity. The study of dielectric cdaast of a material gives an insight into the natfreonding in
the material. The dielectric constant is definethasratio of the field strength in vacuum to timathe material
for the same distribution of charge. The dieleatdnstant of a substance is a property of the itoast ions.
Dielectric constant and dielectric loss have beltained as a function of frequency between 50 H¥IHy
and different temperatures. Photoconductivity israportant property of solids by means of which gk
conductivity of the sample changes due to incidediation. Photoconduction includes the generatind
recombination of charge carriers and their trartspothe electrodes. Obviously, the thermal and daotier
relaxation process, charge carrier statisticsceffef electrodes, and several mechanisms of reioatindn are
involved in photoconduction. Photoconductivity studveals negative photoconductive nature of tigstal.
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1. Introduction

The nonlinear optical (NLO) materials play a majole in nonlinear optics and in particular they dav
a great impact on information technology and indaisapplications. In the last decade, howeves #ffort has
also brought its fruits in applied aspects of nuadir optics. This can be essentially traced tartipgovement
of the performances of the NLO materials. There besn a growing interest in crystal growth process,
particularly, in view of the increasing demand fieaterials for technological applications [1-3]. Thigle range
of applicability of single crystals is evidenttime fields of semiconductors, polarizers, infradetdectors, solid
state lasers, nonlinear optic, piezoelectric, ameaptic, photosensitive materials and crystallini@ films for
microelectronics and computer industries. The gnoof single crystals and their characterization amig
device fabrication have assumed great impetus atigeir significance in both academic research appulied
research. The present investigation, deals with gtewth of GMC single crystal by slow evaporation
technique. The grown crystal has been subjectetRiD, dielectric, and photoconductivity studies. Bric
properties are related with the electric field mlattion within solid materials. This is a normakléctric
behaviour that both dielectric constant and dieledbss decrease with increase in frequency. Eseilts of
these investigations are discussed.
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2. Materialsand Methods

Glycine Magnesium Chloride (GMC) was synthesized the reaction between the glycine and
magnesium chloride taken in equimolar proportiongqua solution. Slow evaporation of the solverrbam
temperature yielded many small crystals. Defeat;fimptically clear, and perfectly shaped tiny aistvere
chosen as seeds for the growth experiment. A gptidad transparent crystal harvested in a growttopeof
four weeks is shown in Fig.1. Dielectric measuretsidor GMC single crystals were carried out usir@HKl
3532-50 LCR HITESTER. Carefully selected sampleseweut using a diamond saw and polished using
paraffin oil and fine grade alumina powder to ob&igood surface finish, and coated with conductihgsi
paste in order to increase the ohmic contact. Bietepermittivity measurements were carried outhwhe
sample placed inside a dielectric cell whose fregies could be varied in a controlled manner féfedent
frequencies and different temperatures, respegtividle crystal was perfectly cut in to rectangudiaps and
then polished using silicon carbide paper. Froendingle crystal X-ray diffraction data, it was fiomed that
the grown crystal belongs to hexagonal crystalesysiThe cell parameters age= 7.02 Ab=7.03Aand c =
5.48 A,a=p=90°,y=120° and V=235.5 AThese values agreed well with the reported vaiies

Fig.1.Photograph of as-grown GMC single crystal

3. Results and Discussion
3.1. Dielectric Properties

Dielectric properties are related with the elecfreld distribution within solid materials. One tfe
widely used parameters is the relative dielectoigstant or relative permittivity and the dielecicmnstant of a
material gives an insight into the nature of bogdifihe dielectric properties are correlated witceb-optic
property of the crystals particularly when they an conducting materials [5]. Microelectronics ustty
needs low dielectric constart)(materials as an interlayer dielectric [6]. Theldctric studies were carried
from 308-368K for frequency varying from 50 Hz tdvBz. Fig. 2 shows the variations of dielectric stamt
with log frequency. The dielectric constant is a&bed using the formula

g':g (1)
£,A

Where C is capacitance (F), t is the thicknegs fnthe area of sample, is the absolute permittivity in
the free space having a value of 8.854 X*Fani*. Figs.2 & 3 show the dielectric constas) @nd the dielectric
loss of the doped crystal for different frequeneidéh various temperatures. From the figure, foisnd that the
values of dielectric constant and dielectric loggéase with the increase in temperature and decrgigh the
increase of frequency. This may be due to the imritons of all the four polarizations such as #latic,
ionic, dipolar and space charge, which are predaninn the lower-frequency region. Fig. 2 shows the
variation of dielectric constant of GMC crystal a$unction of frequency at different temperatuless seen
from the plot that the sample has high dielectdnstant in the low frequency region. The very higlue of
dielectric constant at lower frequencies may betdube space charge polarization. From Fig.3 dhserved
that the dielectric loss decreases with increadequency at different temperatures.
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Fig.2. Dielectric constant with log frequency Fig.3. Dielectric loss with log frequency

3.2 Photoconductivity Studies

Photoconductivity measurements were carried oud @ut and polished sample of the grown single
crystal by fixing it onto a microscope slide. Tharple was connected in series with a DC power gugpd
KEITHLEY 485 Picoammeter. The sample was then eaga® light radiation and the photocurrent was
recorded for the same values of the applied voltége field dependence of dark and photocurrei@MfC are
shown in Fig.4. It is observed that both the dard photo currents increase linearly with the appbéectric
field, but the photocurrent is less compared todék current which is termed as negative photoaotidty.
The negative photoconductivity exhibited by the pemmay be due to the reduction of the number afgd
carriers in the presence of radiation [8]. In thecBmann model, a two level scheme is proposedkpiam
negative photoconductivity [9]. As a result, theambination of electrons and holes takes placeltmegun
decrease in the number of mobile charge carri@rsgrise to negative photoconductivity.
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Fig.4 Field dependent photoconductivity of GMC

4 Conclusion

Glycine Magnesium Chloride (GMC) single crystal wgaswn by slow evaporation technique. From
the single crystal XRD data obtained, it is prothdt the crystals belong to hexagonal crystal sysfehe
dielectric constant and dielectric loss of GMC taisare strongly dependent on temperature anddrexy of
the applied ac field, the variation depends onréimges of temperature and frequency. The dielectmstant
and dielectric loss decreases with increasing grgy and higher values of dielectric constant ccetithigher
temperature. The low dielectric constant and digtetoss of the crystal in the high frequency mygimplies
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good optical quality. It is concluded from the pbadnductivity studies that GMC has negative
photoconducting natur&rom all those analysis, it can be concluded @MC is not only a potential nonlinear
optical material but also a promising low dielecttonstant value dielectric material, expectedaaseful in
the micro electronics industry. The encouragindedieic properties of the crystal indicate the ahility of this
crystal for photonics device fabrication.
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