SSRG International Journal of Thermal Engineering (SSRG-1JTE) volume 1 Issue 2 May to Aug 2015
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Abstract: L-Alaninium Succinate (LAS) single crystals are developed by deliberate disappearance
process. The Vicker’s micro inflexibility analysis was carried out on the mature crystal. The
dielectric studies are conceded out and the temperament of discrepancy of dielectric invariable and
dielectric loss in the regularity range of 50 Hz to 5 MHz at dissimilar temperatures (30°C, 60°C,
90°C, and 120°C) is calculated and reported. Photoconductivity dimensions were approved out on

the mature crystal reveals the unconstructive photo conducting temperament.
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I. INTRODUCTION

expansion of optical communication system uses

The propose of optoelectronics and a transmitter, which encodes a message into an

photonic  devices relies  seriously in the optical signal, a channel, which carries the

expansion of nonlinear optical (NLO) materials indication to its intention, and a receiver, which

through higher effectiveness. So the materials Reproduces the memorandum commencing the

possessing huge second order nonlinear established optical signal.

defenselessness with sympathetic in thermal and The organic materials which

mechanical immovability are intensively worn in demonstrate very huge succeeding order

many device applications. These crystals have nonlinearity with towering laser harm threshold

the required properties of being stalwartly find application in the meadow of occurrence

birefringent, having specific crystal symmetry
and of schedule being semi-transparent for both
the interrupt laser brightness and the reliability
doubled wavelength, and embrace high injure
thresholds which construct them challenging

against the high-intensity laser light. The hurried

renovation, image dispensation, data storage
space, fiber optic communication etc. An
organic crystal with delocalized m-electrons
regularly displays a bulky NLO rejoinder which
makes it good-looking for application in
incorporated optics. Organic particular crystal

scintillators are pungent hydrocarbon compound

ISSN: 2395 — 0250

www.internationaljournalssrg.org Page 33



http://en.wikipedia.org/wiki/Birefringence
http://en.wikipedia.org/wiki/Communication_system
http://en.wikipedia.org/wiki/Transmitter
http://en.wikipedia.org/wiki/Message
http://en.wikipedia.org/wiki/Signal_%28information_theory%29
http://en.wikipedia.org/wiki/Channel_%28communications%29
http://en.wikipedia.org/wiki/Tuner_%28radio%29
lalitha
Text Box
33

lalitha
Text Box
2 May to Aug 2015


SSRG International Journal of Thermal Engineering (SSRG-1JTE) volume 1 Issue 2 May to Aug 2015

which surround benzene ring structures
composed of carbon and hydrogen atoms. They
can be worn as fast neutron scintillators in
amalgamation with photomultiplier tubes or
silicon campaign. At RMD we are effective on
several of these organic single crystal
scintillators together with 9, 10-
diphenylanthracene (DPA). DPA has a
incredibly fast luminescence decompose of
about 16 ns, a high light productivity of about
13,000 ph/MeV, and exceptional neutron pulse
shape favoritism. In the present paper of L-
alanine succinate single crystal was grown from
by measured desertion method and the crystals
were characterized by micro solidity, dielectric,

and photoconductivity studies.

Il. EXPERIMENTAL PROCEDURE

The L-alanine succinate single crystal
was synthesized commencing commercially
presented L-alanine and succinic acid, in use in
the equimolar percentage. The premeditated
amounts of the reactants were thoroughly
dissolved in twice over distill water and
stimulated well for with reference to two hours
to search out infiltration clarification. The
resolution was filtered and permitted to
crystallize by  deliberate  disappearance
procedure. Tiny seed crystals throughout very
intelligibility were obtained due to the
unprompted nucleation. Surrounded by them,
fault free seed crystal was hanging in the protect

resolution, which was permitted to vanish at a

room warmth. Bulk crystals with wonderful
outdoor morphology are harvested contained by
an episode of 20 days. Superior superiority of
single crystals was special for a assortment of

characterizations.

I1l. MICRO HARDNESS STUDIES

Micro hardness tests, usually using the
loads in the choice of 1-100 Gms, the size of the
intuition is characteristically a few microns (10.'
mm) across; a powerful microscope is employed
to measure it. The quality of the surface of the
specimen is very imperative for the indentation,
impression to be visible. Hardness value is
independent of the depth of the penetration as
expected. Vickers hardness indentations were
completed on the flat sophisticated face of the
crystal at room warmth for loads 10, 25 and 50 g
using Vicker’s hardness tester integral with
Vicker’s diamond intender and emotionally
involved to an incident light microscope. The
lengths of the two diagonals of the indentations
were calculated and the Vickers hardness

numeral was premeditated using the method,

H,=1.8544 P/d* (1)

Where Hv is the Vicker’s hardness number in kg
mm-2, P is the intender load in kg and d is the
oblique length of the impression in mm. The
discrepancy of H, with functional load is shown
in Fig. 1. It is manifest from the plot so as to the
micro hardness of the precious stone decrease

with escalating load. The decline in the micro
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hardness standards of LAS with escalating load
is in conformity with the regular indentation size
effect (ISE).

Vickers hardness number [kg/mm’)
- .

Load (g)

Fig. 1 Variation of hardness number Hv with Load P

IV. DIELECTRIC PROPERTIES

Dielectric is positioned in an electric
field; electric charges do not stream throughout
the material as they do in a conductor, but only
to some extent shift from their middling
proportion  positions  causing  dielectric
divergence. Because there is a padding among
changes in divergence and changes in the
electric countryside, the permittivity of the
dielectric is a convoluted occupation of
frequency of the electric turf. Dielectric
dispersion is exceptionally imperative for the
applications of dielectric supplies and for the
examination of polarization equipment. The
dielectric invariable and the dielectric loss of L-
alanine succinate single crystal were calculated
in the occurrence assortment from 50 Hz to 5
MHz. Figs 2 and 3 show the distinction of

dielectric constant and dielectric hammering

with log regularity under different temperatures
from 30°C to 120°C correspondingly.

It is experimental from the plot (Fig. 2)
that the  dielectric  regular  decreases
exponentially with increasing occurrence and
then attains almost an invariable value in the
elevated regularity region. It is also pragmatic
that as the hotness increases, the significance of
the dielectric constant also increases. The
equivalent development is pragmatic in the case
of dielectric loss versus regularity (Fig.3). The
dielectric unvarying has high ethics in the lower
frequency region and then decreases with the
functional frequency. The distinguishing of low
dielectric regular and dielectric loss with high
regularity for a given illustration suggests that
the section possesses improved optical quality
with lesser defect and this constraint is
exceedingly important for construction this

material appropriate for various nonlinear visual

applications.
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Fig. 2 Variation of dielectric constant with frequency
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V. PHOTOCONDUCTIVITY STUDIES
Photoconductivity studies were carried

out at room temperature for L-alanine succinate
crystals, by means of Keithley 485 picoammeter.

The shadowy in progress was recorded for the
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Fig.3 Variation of different loss with frequency

Samples by observance they unexposed to
any emission. The light from the halogen lantern
(100 W) containing iodine vapour is paying
attention on the individual samples and the
photograph currents of the samples were
considered. The DC inputs were amplified in
steps and the photo currents were considered. It
is seen from the plots that both Id and Ip of the
sample augment linearly with functional field.
This phenomenon can be accredited to invention
of mobile incriminate carriers by the
combination of photons. Normally, this may be
accredited to the hammering of water molecules
in the crystal. Conversely, the pessimistic
photoconductivity in this case could be due to

the lessening in the quantity of charge carriers or

their duration in the presence of energy.
Dwindle in lifetime with clarification, could be
due to the trapping process and enlarge in carrier

velocity according to the relation.

VI. CONCLUSION

Single crystals of L-alaninium succinate
(LAS) were developed by high disappearance
Method. The mechanical presentation is studied
by Vickers hardness technique. Dielectric
dimensions were carried to investigate the
dielectric invariable and dielectric loss at
dissimilar frequencies and different warmly. The
characteristics of low dielectric loss for the
illustration recommend that it possesses
improved optical eminence with lesser defects
and this parameter is of imperative consequence
for nonlinear optical applications.
Photoconductivity investigations divulge the
unconstructive photoconducting personality of

the L-alaninium succinate substance.
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