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This paper reports the possibility to fabricate transparent diodes with the configuration: Fluorine doped Tin
Oxide/n-type copper indium oxide/p-type calcium doped copper indium oxide/Silver with better rectification
ratio than that of the diodes with Sn-doped Copper Indium Oxide as the n-counterpart of p- calcium doped
copper indium oxide. The ideality factor and turn on voltage of the former diodes are determined as ~1.1 and ~
0.68 respectively while for the latter types they are ~2.38 and ~ 0.5 V respectively. In addition to this, the paper
details the structural, morphological, optoelectronic and electrical properties of delafossite crystalline p-type

calcium doped copper indium oxide thin films deposited by activated reactive evaporation in oxygen plasma
followed by post air annealing. The temperature of crystallization of the films obtained here is the lowest
crystallization temperature reported for the delafossite formation of this compound till date. Electrical transport
mechanisms governing conductivities in the temperature range 55 — 430K are also investigated.

1. Introduction

Transparent Conducting Oxides (TCOs) are unique in their ability to
combine optical transparency as well as electrical conductivity in a
single material [1]. The alluring combination of both these properties
make them competent technological materials that are used in com-
mercial applications like liquid crystal displays, flat panel displays,
electromagnetic shielding devices and touch screen panels [2-5]. De-
velopment of functional p-n junctions solely using TCOs is a major goal
for material scientists since this would open up the possibility of pro-
gress in transparent (invisible) electronics. This necessitates the devel-
opment of good quality p and n type TCO materials.

Metallic oxides usually exhibit wide bandgaps because of the ionic
character of their chemical bonds between metal cations and oxygen
anions. This ionic nature not only suppresses the formation of shallow
donors and acceptors but also encourages the localization of holes and
electrons, imparting a restriction on electrical conductivity of these
materials which challenges their application in devices. A solution to
improve the electrical conductivity and existence of bipolarity in these
transparent metal oxides has been suggested by Kawazoe et al. [6],
where they proposed the introduction of a metal cation with closed d
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shell lying almost at the same energy level of O 2p, such that hy-
bridization of the cation ‘d’ and the anion ‘p’ orbitals occurs resulting in
the delocalization of valence band edge from oxygen to align it on the
hybrid orbital, which in turn sets the holes free and attributes p-type
conductivity to the material.

Delafossites are a group of Cu based or Ag based (A cations) metal
oxides which consist of alternately stacked A cations and MO, (M =
any III group element) perpendicular to the c-axis [7-14]. Each A cation
is linearly coordinated with two oxygen atoms and MO, layers are ar-
ranged in the form of edge sharing MOg octahedra, leading to bipolarity
in delafossites due to their peculiar layered structure. Here, the MOg
layer provides a path for easy flow of electrons while O-A-O dumbbell
layer acts as a conduction path for holes [10].

Out of a number of Cu based delafossite compounds, CulnO, (CIO)
is the only compound which is reported to be amphoteric so far. With
the induction of bipolarity in CIO through doping by Yanagi et al., it
became the runner up following p-type CuAlO,, the first p-type TCO
fabricated. The conductivity of the Ca doped CIO (CIO:Ca) reported by
them was ~2.8 x 10~ ! S/m [10]. Teplin et al. fabricated CIO:Ca films
by the method of Pulsed Laser Deposition (PLD) at a substrate tem-
perature 823 K and reported an electrical conductivity of 3 x 10~ S/m
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Abstract: This paper focuses on the reinforcing influence of nano Mn3O4 spinel exerted on the mechanical and
morphological properties of epoxy resins, particularly with regard to fracture and toughening mechanisms. A
comprehensive study on the nano Mn3;0O4/DGEBA nanocomposites containing varying amounts of nano Mn3O4 spinel
was under consideration. The mechanical performance of the nanocomposites was characterized. The microstructure of
specimens and the corresponding fracture surfaces were examined using SEM and TEM techniques in order to identify
the relevant fracture mechanisms involved and to gain information about the dispersion quality of nanoparticles within
the polymer. It was found that the presence of nanoparticles in epoxy resin induces various fracture mechanisms like
crack deflection, plastic deformation, and crack pinning. The mixing ratio of resin/hardener was kept constant while
the nanoparticle of 0.5, 1, 1.5, 2 and 2.5 wt% was incorporated into the system to investigate the mechanical and
morphological properties.

Keywords: spinel, nanocomposites, fracture mechanism, crack deformation.
I. Introduction

Recently, polymer matrix nanocomposites have attracted significant academic and industrial interest. This
interest stems from the fact that nanoparticle filled polymers can exhibit dramatic improvements in mechanical and
morphological properties at low filler contents because of the strong synergistic effects between the polymer and
particles on the nanometric scales. The potential properties enhancements of polymer matrix nanocomposites have
led to increased application in various fields such as the automobile industry, electronic industry, packaging
industry, coating industry and aerospace industry. DGEBA resins have been widely used as impregnating materials,
adhesives or matrices for composites because of their excellent electric insulating properties, thermal characteristics,
chemical resistance and low shrinkage during cure and ease in processing. However, the major problems with the
resins for engineering applications are their low strength, brittle nature and stiffness when compared with metals.
The rapid development in the fabrication of nanocomposites during the past few decades had led to a wide range of
advances in the polymer field. Although utilization of nanoparticles as fillers in polymer materials to enhance
physical and mechanical properties has attracted major attention, there has been special interest in researching and
developing the structures of nanoparticles in polymers. The nanocomposites allowed one to tailor the properties of
the particles by the choice of polymer matrix and surface compositions. Mainly, evolvements in the polymeric
based nanoparticle composite materials are generating interest in several applications. These applications include
utilizing nanoparticles in electronic and optical materials according to the properties of the metallic
and semiconductor particles used. Furthermore, other applications include nanostructured catalysis in addition to
utilizing nanoparticles in polymer-based scaffolds[1].

Modifiers less rigid than the polymer matrix may serve as excellent tougheners in matrices which show
ductility to some degree. In rigid particle filled epoxies the toughening mechanism may comprise a combination of
particle-matrix debonding, void formation around the particles and subsequent yielding of the inter-particle matrix
ligaments [2-6]. Review of the literature shows that majority of the previous work employed thermoplastic,
thermosets, nano fillers and elastomer compounds as toughening agents in epoxy systems [7]. Azeez et.al [8] have
studied the properties and applications of epoxy clay nano composites in 2013. Nayak et.al have examined Effect of
Epoxy Modifiers (Al203/S102/Ti02) on Mechanical Performance of epoxy/glass Fiber Hybrid Composites in 2014
[9]. In 2013 Xi Zhang et.al have worked on Iron-core carbon-shell nanoparticles reinforced electrically conductive
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Investigations on the effects of rGO incorporation
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Abstract

Reduced graphene oxide-incorporated cadmium zinc sulphide (rGO—-CZS) thin films were synthesised on glass substrates
by hydrothermal-assisted chemical bath deposition. The effect of the rGO concentration (0.5-2 wt%) on the photosensitiv-
ity of the films was established along with the structural, morphological and optical properties of the composite films. The
structural investigations by XRD analysis ensured that the prepared samples are nanocrystalline with hexagonal structure of
cadmium zinc sulphide. Scanning electron microscopy showed aggregated sphere-like CZS nanoparticles enveloped with
rGO flakes. The average particle size attained from TEM image is approximately 8 nm. The presence of various functional
groups was scanned by FTIR analysis. Further, we established the characteristics of the rtGO-CZS nanocomposite films
as visible-light photodetectors. The photosensitivity, photo response and detectivity of the devices were found to increase
with rGO concentration. (2 wt%) rGO—CZS detector exhibits highest photosensitivity of the order of 10°, photoresponse
of 18.5 mA/W and specific detectivity of 2.08 x 10'? Jones. This work demonstrates fast and simple preparation process of
rGO-CZS visible-light detectors with high sensitivity, responsivity and good stability. The enhancement of sensitivity and
responsivity can be attributed to the excellent electron conductivity and mobility due to the warm interfacial contact between
CZS nanoparticles and the rGO sheet.

1 Introduction

Cadmium sulphide and zinc sulphide with direct electronic
band gap of 2.46 eV and 3.6 eV, respectively, are researched
extensively and their potential as light sensors was estab-
lished. CdS is an optimised visible detector whereas ZnS
is a UV detector. Their ternary alloy (Cd:Zn)S prepared by
hydrothermal synthesis exhibits high photosensitivity [1].
Photodetectors with high figures of merit such as high detec-
tivity, excellent responsivity, large on/off current ratio, broad
spectral range and good stability are rarely reported. The
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lifetime of electron—hole pairs generated by the interaction
of photons with semiconducting material is the crucial fac-
tor which governs the performance of a detector. On the
other hand, the increase in the life time of electron—hole
pairs through doping leads to slow response time. Therefore,
we require a balance among lifetime of electron—hole pairs
and outstanding response time [2, 3]. Graphene is an excel-
lent photodetector material due to its exceptional proper-
ties such as wide optical absorption spectrum, wavelength
independent absorption, high room-temperature electron
and hole mobilities, mechanical flexibility and dynamic tun-
ability in optical and electrical properties. Graphene layers
can be employed as work-function tunable electrodes, while
semiconductors such as (Cd:Zn)S are utilised as photoac-
tive material, revealing strong light-matter interaction and
photon absorption [4, 5]. By incorporating graphene into
(Cd:Zn)S, multifunctional and high-performance devices
may be created. When rGO is attached with the photosensi-
tive nanomaterials, the rGO serves as a continuous path-
way for electron transfer process from the molecules, and
the composite is expected to be an extraordinary potential
candidate for photoexcitonic charge generation [6]. These
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Effect of Dopant Precursor Solutions on the Structural
and Optical Properties of ZnS:Cu Nanophosphors
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Nanoparticles of ZnS doped with Cu (ZnS:Cu) were prepared at room temperature by wet chem-
ical method without any capping agent using two dopant precursor solutions-aqueous: (i) Copper
acetate [ZnS:CA] and (ii) Copper nitrate [ZnS:CN] solutions. The characterization of the samples
was carried out for the structural, surface morphological and optical properties. XRD analysis results
revealed the formation of cubic structure ZnS:Cu particles with an average size of 2.5 nm. From
diffuse reflectance spectral (DRS) studies the band gap was found to be higher than bulk due to
quantum confinement effect. In Photoluminescence (PL) spectra a sulphur vacancy related blue
emission around 432 nm and a green emission from the recombination between the shallow donor
level and the , level of Cu were observed. The ZnS:CN nanoparticles showed enhanced lumines-
cence property compared with that of ZnS:CA nanoparticles.

Keywords: Nanophosphors, Capping Agents, Photoluminescence, Stress.

1. INTRODUCTION

Transition and rare earth metal ions doped ZnS nanopar-
ticles are used as prominent phosphor materials for dis-
play, lighting, sensors and lasers. It is well known that
among the transition metal ions Mn can be incorporated
into nano ZnS host in large proportions without altering
the crystal structure. Hence, studies on the growth and
optical properties of ZnS:Mn have been conducted by sev-
eral researchers. Because of its excellent luminescence
properties, bulk ZnS:Cu phosphors are also well-studied
luminescent materials. Since CuS precipitates earlier than
ZnS during the synthesis, studies of nano ZnS:Cu have
not been carried out as widely as ZnS:Mn nanoparti-
cles. Most of the synthesis methods of nanophosphors
with capping agents or surfactants cause undesirable lumi-
nescence centers; subsequently the PL emission process
becomes more complex. Hence, it is advantageous to
attain efficient PL. emission from uncapped nano ZnS:Cu.
Many researchers reported the PL emission of ZnS:Cu
nanoparticles in different ways [1-4]. In our present
work, for the excitation wavelength of 340 nm, we have
observed the two emissions-blue emission around 432 nm
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and green emission around 522 nm. This paper dis-
cusses the preparation of uncapped ZnS:Cu (ZnS:CA and
ZnS:CN) nanocrystals from two dopant precursor solu-
tions by wet chemical method and has been characterized
by X-ray diffraction (XRD), scanning electron microscopy
(SEM), energy dispersive X-ray spectroscopy (EDS), dif-
fuse reflectance spectroscopy and photoluminescence (PL)
techniques.

2. MATERIALS AND METHODS

2.1. Chemicals

Zinc acetate [Zn(CH;COO),, Spectrum Reagents, 98%],
copper acetate [Cu(CH;COO),, Sigma Aldrich, 99%], cop-
per nitrate [Cu(NO;),, Sigma Aldrich, 99%] and sodium
sulphide [Ns,S, Merck] were used as received, without
additional purification.

2.2. Synthesis

Two different dopant precursor solutions viz; aqueous cop-
per acetate and aqueous copper nitrate solutions were
attempted for the preparation of ZnS:Cu nanocrystals.
These nanoparticles were synthesized by wet chemical
method similar to our previous work [5]. In the procedure,
25 ml of 0.0005 M dopant precursor solution was added

doi:10.1166/jnn.2020.17481 1
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Abstract: Among the various green synthesis methods
for nanoparticle synthesis, the honey-mediated green
synthesis of nanoparticles is a fast, safe, biocompatible,
and cost-effective method. In the present work, we
demonstrate the sunlight-induced honey-mediated
synthesis of silver nanoparticles and report the effect of
light intensity, its color, and exposure time on the
formation of nanoparticles. The visual inspection
followed by UV-Vis spectral studies was performed to
confirm the formation of silver nanoparticles. The
HRTEM measurement confirms the formation of poly-
dispersed silver particles. We further report the excellent
antimicrobial activity of the synthesized nanoparticles
against various strains of bacteria, which is found to be
comparable to that of the antibiotic drug of choice. Our
study points to further research on the possibility of
considering these green synthesized silver nanoparticles
as an alternative to antibiotics.

Keywords: green synthesis, silver nanoparticles, anti-
microbial activity, optical properties

1 Introduction

There have been rapid advances in nanotechnology in
recent years. The increasing environmental issues
related to the nanoparticle synthesis have attracted
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the researchers toward the green synthesis of nano-
particles as a step toward a sustainable and eco-
friendly environment. In the green synthesis of
nanoparticles, green chemistry is integrated with
nanotechnology to create an environment-friendly,
cost-effective, and safe synthesis of nanomaterials
using biological resources [1,2]. The different approaches
of green synthesis make use of resources such as
microbial systems, plant systems, and biological
materials. The demand for green synthesis keeps on
increasing since the production of nanoparticles is cost-
effective and eco-friendly [3,4]. The synthesis of metallic
nanoparticles by green route is gaining attention due to
the growing microbial resistance of disease-causing
microorganisms against antibiotics and metal ions.
Researchers have reported green synthesis of metal
nanoparticles such as silver, gold, platinum, and palla-
dium [5-17]. More focus has been on silver owing to its
unique properties [18].

The green synthesis of silver nanoparticles using
honey has been reported [14,19-24] where honey act as
both a reducing and a stabilizing agent [14,19,22]. The
sunlight-induced, honey-mediated synthesis is an easy
and fast method for the synthesis of silver nanoparticles
[21,25]. Although the anticorrosion properties of such
nanoparticles have been reported [21], the antimicrobial
properties of nanoparticle synthesized by our method
has not been reported to our knowledge. In our previous
work [25], we made an attempt to determine the
nanoparticle size by employing the Mie theory. In this
work, we report on the optical properties and the
antimicrobial activity of the silver nanoparticles synthe-
sized using natural honey. The only chemical used in the
synthesis is the source of Ag"* ions; silver nitrate is used
in this study. The influence of exposure time, light
intensity, and color of incident light on the formation of
nanoparticles is specifically mentioned. The antimicro-
bial activity is compared with that of an antibiotic drug
of choice.

8 Open Access. © 2020 Anuja S. Kumar et al., published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0
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Purpose: High-resolution imaging of the critical anatomic structures of the eye,
especially of the anterior chamber, in vivo, remains a challenge, even with currently avail-
able state-of-the-art medical imaging techniques. This study aims for the noninvasive
and noncontact sequential imaging of the iridocorneal angle, especially the trabecular
meshwork (TM) and the cornea of the eye in high-resolution using a newly developed
imaging platform.

Methods: Bessel beam scanned light sheet fluorescence microscopy is used to attain
high-resolution images of the TM. The ability of the Bessel beam to self-reconstruct
around obstacles increases the image contrast at the TM region inside eye by reducing
scattering and shadow artifacts. With minimal modifications, the excitation arm of the
developed imaging system is adapted for noncontact, high-resolution corneal imaging.

Results: High-resolution images of the TM structures and cellular-level corneal struc-
tures are obtained in ex vivo porcine eyes, and subsequently in New Zealand white
rabbit, in vivo. The spatial resolution of the developed system is 2.19 um and has a
noncontact working distance of 20 mm.

Conclusions: A high-resolution imaging platform for noncontact sequential imaging of
the TM and the cornea of the eye is developed. This imaging system is expected to be
of potential interest in the evaluation and diagnosis of glaucoma and corneal diseases.

Translational Relevance: The developed prototype offers the plausibility of in vivo,
noncontact, and high-resolution imaging of the iridocorneal angle and cornea of the eye
that will aid clinicians in diagnosing open-angle glaucoma and corneal diseases better.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. BY _NC__ND
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ZnS nanoparticles doped with 1 mol.% of Tb have been prepared at 70 °C by simple chemical precipitation
method using poly ethylene glycol (PEG) as capping agent. The synthesized nanoparticles have been anal-
ysed using X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FT-IR), photoluminescence
(PL) and UV-Vis absorption spectroscopy. From X-ray diffraction analysis, it was found that nanostruc-
tured ZnS:Tb particles exhibited cubic structure with an average crystallite size of 2.75 nm. Room tem-
perature photoluminescence (PL) spectrum of the doped sample exhibited broad emission in the

ﬁi{l‘go:ﬁ;des visible region with multiple peaks at 395 and 412 nm due to °D; —’Fs and ’Fs transitions and 492,
Phosp?hor 536, 600, 653 and 680 nm due to °D, —’Fg, 'Fs ,’F4F;and “F, transitions.

X-ray diffraction
Photoluminescence
Chromaticity coordinates

© 2020 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the Second International
Conference on Recent Advances in Materials and Manufacturing 2020.

1. Introduction

Researchers have been taking enormous interest to synthesize
semiconductor nano materials because of their size-dependent
optoelectronic properties. Zinc sulphide (ZnS) is an important II-
VI semiconductor material with remarkable optical properties
due to its wide optical band gap of ~3.65 eV. The ZnS nanomate-
rials are non-toxic, with high temperature stability, chemical sta-
bility and exhibit good biological compatibility. Due to wide band
gap ZnS is a suitable host material for the doping of RE and tran-
sition metal ions. ZnS doped with these optically active lumines-
cent materials finds its applications in displays, LEDS, lasers, etc.
[1-4]. It is known that ZnS doped with the rare-earth elements
could be more valuable in amending the luminescence properties
of ZnS due to their special 4f-4f intra-shell transitions. Hence ZnS
nanocrystals doped with various RE ions can be used in producing
efficient phosphor materials with a range of colors in red, blue,
and green [5]. Therefore, the development of rare-earth activated
luminescent materials has been the subject of wide research
recently. Among the rare earth elements trivalent terbium ion
(Tb) is well recognized as the highly competent green phosphor

* Corresponding author at: Department of Physics and Electronics, CHRIST
(Deemed to be University), Bengaluru 560029, India.
E-mail address: anilaei@gmail.com (E.I Anila).

https://doi.org/10.1016/j.matpr.2020.10.641
2214-7853/© 2020 Elsevier Ltd. All rights reserved.

[6]. The trivalent terbium metal ion has 4f% electronic configura-
tion in ground state and 4f’, 5d' electronic configuration in the
excited state. After the absorption of energy, the excitation hap-
pens and intraelectronic transitions take place from 4f5 to 4f’
5d'. When terbium ion comes to its F; ground level from °Dy,
and °Dslowest excited levels, the characteristic f-f emission tran-
sitions takes place. The green emission produced from °Ds—’ Fs
transition in Tb provides a four-level laser system with a lower
threshold pump power compared with that of Er** ions makes
the Tb a promising ion for green lasing applications. Besides, Tb
doped phosphors are environmentally friendly and more energy
saving than mercury-containing fluorescent lamps [7-9]. Thus,
terbium doped phosphors are appropriate for many technological
applications like fluorescence lamps, cathode ray tubes, field
emission displays and for many others [10-14]. Considering the
wide applications of Tb doped materials, in this work we report
the synthesis of 1 mol% Tb doped ZnS nanoparticles by the chem-
ical precipitation method using poly ethylene glycol (PEG) as cap-
ping agent and its characterization by the X-ray diffraction (XRD),
Fourier transform infrared spectroscopy (FTIR), UV-vis and PL
spectroscopy.

Selection and peer-review under responsibility of the scientific committee of the Second International Conference on Recent Advances in Materials and Manufacturing 2020.
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Abstract

In this study, metal doping of iron oxide nanostructures grown by anodization is successfully achieved by the simple cost
effective technique of electrochemical doping. Structural and morphological characterizations of all the samples are done
using X-ray diffraction, Raman spectroscopy and X-ray photoelectron spectroscopy in conjunction with field-emission scan-
ning electron microscopy, respectively. A detailed analysis of the X-ray photoelectron spectra is done for all the samples to
obtain the effect of aluminium doping on the multiplet peak positions of Fe 2p and different species of oxygen. Analysis of
the valence band X-ray photoelectron spectra (VB XPS) reveals a displacement of ‘valence band edge’ towards higher energy
on doping. The VB XPS coupled with optical data is used for evaluating the shift in the Fermi level towards the conduc-
tion band minimum, which indicates the formation of donor defect level on doping. The reduction in band gap from 1.96
to 1.72 eV and enhanced electrical conductivity on doping are observed to produce an improvement in the photo catalytic
activity for aluminium-doped nanostructures compared to undoped.
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Technologically relevant highly rectifying all transparent delafossite pn homojunctions with

CulnO; as n-type layer and Ca doped CulnO, as p-type layer are fabricated by oxygen plasma
assisted thermal evaporation method. The best diode gives a forward to reverse current ratio
~619, which is about 62 times than that reported to date in a delafossite pn homojunction, with
an ideality factor of 2.42 and a cut-in voltage of 0.87 V. Optical transmittance is 50%—70%

in the visible region. Junction capacitance is in picoFarads and it is independent of frequency
in the range 2kHz to 2 MHz at a reverse voltage of 5 V. The band structure of the transparent

delafossite diode is deduced for the first time by a combined analysis of the valence band
spectra from x-ray photoelectron spectroscopy and the optical data.

Keywords: delafossite, transparent pn-homojunction, transparent conducting oxides,

valence band XPS, diode energy band diagram
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1. Introduction

With the advances in electronics, intense researches are being
carried out towards the realization of transparent devices like
transparent optoelectronic devices, transparent flat panel dis-
plays, automobile windows embedded with transparent circuit-
ries that can suddenly flash important messages, transparent
UV absorbers and detectors, etc [1-3]. This emerging field
of invisible electronics or transparent electronics has trans-
parent semiconductor junctions and transistors with specific
properties for each application as the basic structure of all the
devices. Transparent conducting oxides (TCO) are materials
having high electrical conductivity with a very low absorp-
tion rate in the visible region of the electromagnetic spectrum

1361-6463/20/015102+11$33.00

[4, 5]. Many researchers have reported the fabrication of
transparent heterojunction diodes with different transparent
conducting oxides (TCOs), organic thin films and nanostruc-
tures forming the various layers. A survey of literature reveals
that most of the works on transparent diodes are based on zinc
oxide (ZnO) as its n-type layer and the maximum forward to
reverse current ratio obtained with those pn heterojunctions
is around 120 [6—15]. Wang et al [6] reported fabrication of a
transparent pn junction with diamond as the p-layer and ZnO
as the n-layer, with a forward to reverse current ratio as high
as 120 and transmittance 50%—70%. But the preparation of
this heterojunction required a laborious and highly expensive
hot filament chemical vapour deposition method. Kudo et al
[7] fabricated a heterojunction between p-SrCu,0, and n-ZnO

© 2019 IOP Publishing Ltd  Printed in the UK
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Al doping is used in transparent conducting CulnO, (CIO:Al) thin films for producing bipolar electrical con-
ductivity. The doped thin films of electrical conductivity ~2 to 4 S/cm and mobility 10° to 10 V/cm? are
deposited by oxygen plasma assisted reactive evaporation technique. The change in conductivity from n-to p-
type with the variation in doping atomic percentage is confirmed by multiple techniques like hot probe, hall and
Seebeck measurements. The as deposited amorphous films are found to assume 3R poly type delafossite structure

after post air annealing at 673 K. The suitability of the doped films in transparent device fabrication is verified by
construction and characterization of a diode with configuration FTO/n-CIO:Sn/p-CIO:Al/Ag.

1. Introduction

The discovery of transparent conducting delafossite compounds
especially Cu based compounds has initiated rapid technological ad-
vancements in invisible electronics. Now a days TCOs have wide ap-
plications in variety of fields such as window defrosters of automobiles
and airplanes, electrically controlled electrochromic smart windows,
automatically dimming rear view mirrors of automobiles, in-built
transparent radio antennas of automobile windows, touch screen pa-
nels, transparent electrodes of solar cells, infrared reflectors, electro-
luminescent as well as liquid crystal displays and also in active bipolar
devices like p-n hetero junction diodes, p-n homo junction diodes, UV
emitting diodes and bipolar p-n junction transistors[1-4]. Development
of functional p-n junctions solely using TCOs is a major goal for ma-
terial scientists since this would open up the possibility of progress in
transparent (invisible) electronics. This necessitates the development of
good quality p and n-type TCO materials. Up to 1997 all the known
TCOs were n-type in their conductivity. Invention of CuAlO, by Ka-
wazoe in 1997 triggered rapid technological advancements in invisible
electronics. Reports on achievement of bipolarity by intrinsic or ex-
trinsic defect formations in various TCOs in literature includes, p-type
electrical conductivity due to some native defects in CuAlO,, [5], p-type
electrical conductivity by Mg doped CuCrO, due to substitution of Mg
in Cr site (Mgc,) [6], p and n-type polarity of CIO by the substitution of
In sites by Ca and Sn respectively [1], p-type conductivity by CuScO,
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films on intercalation of film with Oy [7]. These contributions found
them a position in the field of ‘transparent electronics’ [8] where the
combination of these p-n junctions led to the fabrication of a number of
technologically useful devices. The methods such as cation exchange
reaction [9-11], Pulsed Laser Deposition (PLD) [1,12,13] and magne-
tron sputtering [14,15] are conventionally used for the deposition of
the films. It has been reported that the main limitation that restricts
wide use of these films in device fabrication is their poor electrical
conductivity compared to the other compounds. This limitation is cir-
cumvented through the deposition of both doped and un doped films
with 3-5 orders of magnitude higher electrical conductivity than those
reported by other researchers, through oxygen plasma enhanced re-
active evaporation in our lab, which yielded highly crystalline films on
post air annealing [16-18].

This paper reports a very interesting result of bipolarity obtained in
CIO when Al is used as a dopant in an attempt to fabricate CIO films
having improved electrical conductivity. The CIO films with lightly Al
incorporated are found to exhibit n-type electrical conductivity while
those with Al at% > 6 are found to possess p-type electrical con-
ductivity. The conductivity variation is confirmed through multiple
techniques such as hall coefficient, hot probe and Seebeck coefficient
measurements. The diode fabricated using the p-type film so deposited
as the counterpart of n-type CIO:Sn is characterized and are found to
have the parameters like turn on voltage and rectification ratio in par
with the existing transparent diodes. Moreover, the transparency of the
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Terminalia chebula (Haritaki) is known as the “King of Medicines” in Tibet because of its extraordinary
powers of healing. It is extensively used in ayurveda, unani and homoeopathic medicine. It is listed first
in Ayurvedic literatures due to its multifarious use in treating diseases. However continuous usage of this
herb was known to cause decrease in sexual strength and infertility problems in males. Around 150 phy-
toconstituents have been isolated and characterised from T. chebula having various pharmacological
activities. Some of the characterized compounds from T. chebula esp. the flavonoids and phenolics were
found to have either antiestrogenic or antiandrogenic effects. This points to the fact that such compounds
can function as endocrine disruptors which limits the long term use of this wonder drug. In this study an
attempt is made to screen the potential antiandrogenic compounds from T. chebula using molecular dock-
ing. Two classes of compounds viz. triterpenoids and ellagitannin metabolites that are known to act as
antiandrogens were selected for docking. A total of 17 triterpenoids and 13 ellagitannin metabolites were
docked to the three binding sites (viz. ABS, BF3 and AF2 sites) in LBD of Rat and Human AR using
AutoDock Vina. Also known agonists and antagonists of AR were docked to the above mentioned binding
sites to draw a comparison. Eventhough both triterpenoids and ellagitannin metabolites showed compa-
rable affinity to the binding sites with respect to the reference antagonists, urolithins and its derivatives
showed the best binding. This point to the possibility that urolithins and its derivatives can function as
potent antiandrogens. At a time when urolithins and ellagitannins are rising as promising nutraceuticals,
more studies have to be done on its long term endocrine disrupting effects to ensure safety.

© 2020 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on the Science and Technology of Advanced Materials.

Keywords:
Terminalia chebula
Ellagitannins
Urolithin
Triterpenoids
Antiandrogenic
Docking

1. Introduction

Terminalia chebula (Family Combretaceae) commonly known as
Haritaki is found all over the different parts of India. Seven vari-
eties of Haritaki fruits have been reported in ‘Bhavaprakasha
Nikhandu’ which are Vijaya, Rohini, Putana, Amrita, Abhaya, Jivanti,
and Chetaki [1] although only two botanical varieties are available
today Terminalia chebula var. chebula and Terminalia chebula var.
tomentella [2]. Terminalia chebula (Haritaki) is known as the “King
of Medicines” in Tibet because of its extraordinary powers of heal-
ing [3]. It is extensively used in ayurveda, unani and homoeopathic
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medicine. It is listed first in ayurvedic literatures due to its multi-
farious use in treating diseases. In ayurveda it is used as a “health -
harmonizer” in combination with Terminalia bellerica and Emblica
officinalis popularly known as “Triphala”.

In traditional Ayurvedic literature the qualities of haritaki was
mentioned [1]. It has also been referred to have aphrodisiac prop-
erties and is used as ‘vajikarana’ (aphrodisiac therapy) in ayurveda.
This is because of its ‘Rasayana’ (Anti-ageing, Rejuvenative) prop-
erties. It has been termed as ‘Shukra Shoshaka’ (The drugs, which
dry up the semen) and ‘Ushna Veerya’ because of its astringent
property and hot potency which confers it the aphrodisiac property
if used short term in small doses. Continuous usage of this herb
was known to cause decrease in sexual strength and infertility
problems in males. Because of this, in ayurveda, it is contraindi-

Selection and peer-review under responsibility of the scientific committee of the International Conference on the Science and Technology of Advanced Materials.
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In this work, a simple and cost effective two step anodization method is used to prepare Magnesium
doped TiO, nanotubes (Mg-TONTs) which demonstrate superior photocatalytic performance. Room tem-
perature (28 °C) crystallization of well alligned TONTs is achieved by Mg doping within a record time of
10 s whereas undoped samples prepared at 28 °C are amorphous. Mg-TONTs possess a photocatalytic
degradation rate of 0.006/min which is 5 times higher than that by undoped amorphous TONT
(0.0015/min) for the degradation of the organic pollutant methylene blue. The samples are morpholog-
ically, structurally, compositionally as well as optically characterised by field emission scanning electron
microscopy (FESEM), X-ray diffraction (XRD), transmission electron microscopy (TEM), X-ray photoelec-
tron spectroscopy (XPS) and diffuse reflectance spectrometer (DRS). FESEM reveal perfect tubular struc-
ture even after Mg doping with no Mg overlayer at the top of the tube. XRD and TEM confirm the
polycrystalline nature of the tube and attainment of room temperature crystallization with a prominent
peak at 25.10° and 47.80° in the former. XPS peak at ~1303.5 eV corresponding to Mg1s confirms the for-
mation of Mg bonding in the compound. The optical study indicates a decrease in the band gap of the
doped sample that enables visible photon absorption that contributes to the enhanced photocatalytic
activity.

© 2019 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on the Science and Technology of Advanced Materials.
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1. Introduction

With rapid increase in industrialization, various harmful
organic pollutants enter the environment. Control of such organic
pollutants is an important concern to researchers and environmen-
talists [1]. Photocatalysis process is an efficient and economic
method to decompose organic pollutants into harmless products
[2]. Semiconducting TiO, is a widely investigated photocatalyst
in controlling environment pollution, because of its photochemical
properties, biocompatibility, low-cost and non toxicity [3]. How-
ever, their fast electron hole recombination and their large band
gap energy (~3.2 eV, anatase) that is responsive only to a narrow
range of UV-light limits their efficiency while applied in photo-

* Corresponding author.
E-mail address: reenatara@gmail.com (R.R. Philip).
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catalysis. In order to circumvent these limitations, band structure
modification of TiO, is essential. One approach that has drawn sig-
nificant attention to enhance its photo response to visible region is
by doping with metal ions [4,5]. The doped elements would form
in-gap states in the band structure and hence narrow its band
gap as well as reduce the recombination rate of electrons and holes
[6,7]. There are many reports on doping by transition metal, noble
metal and rare earth ions on TiO,, but doping by alkaline-earth
metal and their photocatalytic properties on TiO, have seldom
been reported [8]. Magnesium is particularly suitable for industrial
applications due to its low cost, easy preparation and non toxicity
[9]. Since magnesium is having nearly equivalent atomic radius
compared to titanium, its doping is theoretically predicted to sub-
stitute Ti ions, which results in a decrease in the band gap energy
[10]. This reduction can enhance visible photon absorption and
increase the photocatalytic performance [11].
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Abstract

Modified hybrid structures of TiO, nanotubes (TONT), p-Al doped TONT/n-TONT with an
additional overlayer of alumina, are constructed to achieve 99.57% photodegradation of the
stable organic pollutant methylene blue (MB) within 180 min, a degradation rate 17 times
higher than pure TONTs. The anodization at three different temperatures 2, 28 and 40 °C
followed by impregnation of Al is used for their preparation. The analyses of structure, chemical
composition and morphology are completed using x-ray diffraction, x-ray photoelectron
spectroscopy (XPS) and high resolution transmission microscopy, respectively, Rutherford back
scattering and field emission scanning electron microscopy confirm the formation of the hybrid
structure. This structure exhibits the highest photodegradation rate with TONT based catalysts to
date for MB blue, by enhancing the electron—hole separation, the absorption of visible photons
and the adsorption sites for the pollutant. The optical data coupled with valence band XPS is
used for elucidating the energy band structure of the p-n junctions and to gain insight into the
effect of the junction mechanism on photoactivity. The rectification ratios of the impregnated
p-n junctions, determined by current—voltage measurements, are found to vary from 10% to 10°.

Keywords: TiO, nanotubes, alumina, photocatalysis
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1. Introduction great concern to scientists [1]. Among the various techniques
investigated, photocatalysis is found to be one of the most
promising methods for water purification and semiconducting
TiO; has been widely investigated as a potential photocatalyst,

with the advantages of nontoxicity, low cost and high chemical

Extensive use of dyes in textile, paper, leather, plastic and cos-
metic industries and their discharge into water bodies pose
serious threats to life and the environment. The organic dyes

are stable, carcinogenic and toxic and hence development
of efficient technologies for their removal from water is of

® Author to whom any corresapondence should be addressed.

1361-6528/20/275403+9$33.00

stability [2, 3]. However its use is limited due to two factors: (i)
the wider band gap (~3.2 eV) that responds only to the ultravi-
olet region of the solar spectrum and (ii) the rapid recombina-
tion of charge carriers that leads to low quantum efficiency and

© 2020 IOP Publishing Ltd  Printed in the UK
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Keywords: We are presenting our results of comparison of thermal diffusion behavior of composite media of
Thermal lens nanoparticles and nanorods of ZnO in a homogeneous solution of fluorescein dye, done using the
Thermal diffusivity dual beam, pump-probe thermal lens technique. It was observed that both nanorods and nano-
ZnO nanoparticles particles can be used to control the thermal diffusivity of the composite fluid by changing the

ZnO nanorods

Fliorescein relative volume fractions. It was also observed that there is an optimum value for this volume

fraction in the two cases considered. We have also explained this behavior using theoretical
approach taking into account the Unit cell model, Brownian motion and the near field effects. We
expect that this work will enhance the understanding of the influence of particle size, shape and
the thermal properties of this novel composite which can widely find application in thermo-
electric coolers, high performance thermal transfer liquids and in random lasing.

1. Introduction

Zinc Oxide (ZnO) is a highly adaptive material with many distinct properties such as large band gap of 3.37 eV, large excitonic
binding energy 60 meV, large specific area, bio compatibility, non toxicity and moreover the tunable properties of nanostructured
ZnO has wide applications in solar cells, batteries, super capacitors, biosensors, optoelectronic devices etc. These nanostructures show
higher solubility, higher dissolution rates when compared to bulk materials [1]. Rapid progress in the field of device engineering from
bulk to nano brings forward the scientific relevance of understanding the thermal transport mechanism in nano scale. Thermal studies
were focused on thermal conductivity measurements but now research has gained momentum to understand other important thermo
physical parameters such as diffusivity which essentially determines the heat diffusion in nanoparticles [2].

The idea of suspending the nanoparticles in a base liquid can be termed as “nanofluid” as coined by Choi and Eastman with high
specific area, dispersion stability with predominant Brownian motion, reduced pumping power when compared to pure liquids to
attain the equivalent heat transfer intensification and reduced agglomeration and clogging [3]. Nano fluids hence tend to increase the
thermal diffusivity and thermal conductivity which further finds application in random lasing, nano devices, micro channels etc. [4].

Different types of nanoparticles preferably of size less than 100 nm can be used to study the heat transfer mechanism and the base
fluid selected is normally water, ethylene glycol, engine oil etc. Many researchers have proposed the thermal conductivity en-
hancement in nano fluids when compared to micro fluids which are supported with theoretical models in order to explain and predict
this anomalous thermal conductivity ratios, defined as thermal conductivity of nanofluid (nky to that of the base fluid (ko [5].
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Abstract

CaS nanoparticles have attracted significant attention due to their wide range of optoelectronic applications. The synthesis
of CaS nanophosphors doped with different terbium concentrations through a simple wet chemical co-precipitation method
using triethanolamine (TEOA) as a capping agent is reported here. X-ray diffractogram ensured that the nanoparticles were
crystallized in the cubic phase with space groumegm. Morphology and particle size of the TEOA-capped CaS:Tb nano-
phosphors were determined using scanning electron microscopy and transmission electron microscopy. The optical proper-
ties of the samples were studied by photoluminescence spectroscopy and UV-Vis absorption measurements. The prepared
nanoparticles exhibited green luminescence, which is attributed to °D,~'F, transitions of terbium ions incorporated into
the CaS lattice. The existence of various functional groups in the synthesized products was identified by Fourier transform
infrared spectroscopy. The lifetime decay measurements showed that the lifetime of the samples was in the nanosecond range.
Cytotoxicity analysis of the nanoparticles was carried out on 1.929 fibroblast cells, which confirmed that the nanoparticles are
biocompatible across a wide range of concentrations. Our findings indicate that CaS:Tb nanophosphor could be a potential

candidate as a green-emitting phosphor in optoelectronics and biomedical field.

1 Introduction

Calcium sulfide (CaS) has become a promising material for
the fabrication of many optoelectronic devices due to its
wide bandgap and size-tunable optical properties [1]. With
the development of nanotechnology, nanophosphors have
gained considerable interest since they are superior to tra-
ditional phosphors on account of their small size and large
surface-to-volume ratio. CaS nanophosphors have been syn-
thesized by several investigators that find applications in cell
imaging, biolabeling, cancer therapy, and drug delivery sys-
tems [2-7]. The fact that they are cadmium-free nanoscale
semiconductors encouraged many researchers to conduct
investigations on CaS nanostructures which confirmed
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the applicability of these nanostructures in nanomedicine.
Rare-earth ions incorporated into CaS nanoparticles result
in remarkable changes in the optical and electronic proper-
ties of CaS. The luminescence of rare-earth elements origi-
nates from the intra configurational 4f—4f transitions, which
give rise to sharp emission bands spanning the entire visible
and near infrared regions, making them feasible for vari-
ous luminescence applications. Of the many rare-earth ions,
terbium is an important dopant giving green emission band.
Tb3*-activated green phosphor finds applications in fluores-
cent lamps, field emission displays, and cell imaging [8—13].

Investigations on the optical properties of terbium-doped
CaS have been reported by a few researchers [14—18].
Karpinska et al. studied the optical properties of CaS:Tb
thin films grown by atomic layer epitaxy [14]. They reported
the occurrence of a bright green emission of Tb**, which
depends weakly on the ambient temperature. Extended X-ray
absorption fine structure (EXAFS), which is a powerful
method to study the luminescent centers in thin-film elec-
troluminescent structures, was used to determine the local
structure of Tb3*-, Ce**-, and Eu?*-doped Cas$ thin films
by Charriere et al. [15]. Pham-Thi investigated the cathodo-
luminescent emission spectra CaS:Ce**, Tb** phosphors
prepared by flux method having different concentrations
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HIGHLIGHTS

o This is the first report seen in literature on AgInGaOs.
e Band gap and electrical conductivity tuning by compositional variations.

o Three orders magnitude increase in electrical conductivity by quaternary formation.
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We report tuning of electrical conductivity in a wide range from 1072 to 102 S/m in p-type transparent con-
ducting thin films of silver gallium oxide and in the quaternary films of silver indium gallium oxide. The con-
ductivity tailoring is correlated with changes in carrier concentration and mobility induced by compositional
variations and indium incorporation. The achievement of crystallization of the films at a temperature ~623 + 5
K, the lowest temperature of crystallization for AGO so far reported, enhances the technological importance of

the study. Tuning of optical band gap from 3.62 eV to 3.77 eV for AIGO and 3.98 eV-4.01 eV for AGO is realized

by adjusting the composition.

1. Introduction

Transparent conducting oxides (TCOs) have broad applications in
transparent electronic devices such as light emitting diodes, liquid
crystals, touch screen displays, solar cells, glass window coatings etc
[1-3]. Till 1997, only n-type TCOs were known and scientists have been
in search of a p-type transparent conducting material for transparent
electronic applications. The delafossite CuAlO; is the first p-type TCO
that has been prepared and ever since, research on delafossites have
been intensified [4]. Delafossites are a group of I-III-VI TCOs having
ABO; structure that have been attracting wide research interest in the
recent years because of their exceptional properties of good optical
transmittance, tunable electrical conductivity and bipolarity. The
bipolarity is due to their particular layered structure which offers two
different conduction paths for electrons and holes. O-A-O dumbbell
layer is considered as an easy path for holes and the edge sharing
octahedral BOg layer for electrons [5-9]. Various Ag based delafossites
reported in literature are AgInO,, AgGaO, AgScO, AgFeO, AgCrOo
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AgAlO; and AgYO, [10-12]. Of these, AgGaO2 exhibit properties like
visible light transparency, moderate conductivity, wide optical band gap
and photocatalytic activity that could find applications in Transparent
Electronics, Gas sensing, Photocatalysis, DSSCs etc [5,12]. However
some major drawbacks that have been limiting its applications are the
poor electrical conductivity and the high energy budget due to
requirement of substrate temperatures above 773 K for their preparation
[13].

Here, we report preparation of thin films of amorphous and dela-
fossite crystalline AgGaO, and AgInGaO; of p-type polarity by two
different methods: plasma assisted reactive evaporation and vacuum
evaporation followed by post air annealing. Apart from the fact that this
is the first report on p-type amorphous AgGaO; as well as on amorphous
and crystalline AgInGaO, one interesting observation is that here
crystalline delafossite formation is achieved at a temperature ~623 + 5
K which is much lower than so far reported by other authors. The latter
offers the possibility of avoiding expensive substrates like quartz for the
film deposition and hence makes the method more cost effective.
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The potential of optical spectroscopic techniques such as diffused reflectance and fluorescence as non-invasive, in-
vivo diagnostic tools is being explored and validated recently. In this paper, we present the design and development
of a handheld, portable, multimodal fiber optic based probe scheme to sequentially measure diffuse reflectance and
fluorescence. The proposed prototype is designed to sequentially acquire diffused reflectance in the broad wavelength
range of 400-1600 nm and fluorescence using custom-chosen spectrophotometers, monochromatic and broadband light
sources, fibers to accommodate a wide wavelength range, custom-built probe distal end, and real-time spectral stitching
and display unit. The prototype is characterized using in-house fabricated phantom tissue with tunable optical properties
such as scattering and absorption. The depth profile study is carried out using phantom tissue layers of known optical
parameters followed by sequential measurement of diffused reflectance and fluorescence from the tissue mimicking

sample.

I. INTRODUCTION

As a multi-layered and inhomogeneous structure consti-
tuted by cells, chromophores and fibers; skin give rise to scat-
tering, absorption and auto-fluorescence when beam of light
incidents on it!. Diffuse reflectance and detection of auto-
fluorescence of cells are two optical methods which yield use-
ful diagnosable information from skin. Optical methods are
often preferred over electrochemical detection due to their
noninvasive nature, high sensitivity, capacity for quantitative
output, compatibility with bench-top assays, and prospective
for multimodal detection from single sample>~*. Different op-
tical instrumentation schemes have been investigated previ-
ously as diagnostic tools for different disease conditions®°.

When biological tissues are irradiated with broadband light,
the photon migrates randomly inside the tissue in diffusing
manner'®. This random propagation of photon results in
scattering, absorption and multiple reflection. Scattering is
governed by nuclei, collagen, and mitochondria within the
cells. Light absorbing components such as oxy- and deoxy-
hemoglobin, lipid, fat etc. play vital role in absorption pro-
cess! 1012 The light returning to the skin surface after dif-
fusion, multiple reflections and scattering are collected and
analyzed in diffuse reflectance spectroscopy(DRS). The dif-
ference in the propagation of light in normal tissue and patho-
logic tissue will be reflected in their diffuse reflectance spec-
tra. These variations can be analyzed to arrive at quantifi-
cation of the cause of the variations. Specifically, changes in
concentrations of hemoglobin and melanin, keratin variations,
presence and effects of pigmentation exhibited by skin tissues
etc. result in changes in optical properties such as absorp-
tion, scattering and fluorescence. Quantitative determination
of such changes in optical phenomenon were explored during

¥Electronic mail: shinojvk@uccollege.edu.in

the recent advancements in search of non-invasive diagnostic
tools based on spectroscopic techniques®'3-'°. Power of DRS
as a diagnostic tool has been widely studied!”°.

Cellular autofluorescence consisting of the emission of
light in the UV-visible and near-IR spectral range is exhib-
ited by fluorophores present inside human cells when bi-
ological substrates are excited with light at suitable wave-
length?®. Nicotinamide adenine dinucleotide (NADH), colla-
gen, elastin, tryptophan, keratin, hemoglobin etc. are some
examples of such endogenous fluorophores. The correla-
tion of these endogenous fluorophores with morphofunctional
properties of the living systems offers an extremely powerful
resource for directly monitoring the biological substrate con-
dition?!?2. When such fluorophores interact with light, they
absorb the exciting radiation and subsequently emit radiation.
Changes in autofluorescence can be quantitatively traced back
as the cause for disease conditions>>*,

Clinical evaluation using visual inspection is becoming out-
dated in various branches of medicine due to the possibility of
errors. Variations in DRS and cellular autofluorescence are
being used as indicators for the detection of various diseases
from dermatological research to oncological research. In vivo
study of inflammation mapping of periodontal diseases using
DRS?, study of variations in oxygenation and hemoglobin
concentration as a result of tumors using DRS?%, successful
assessment of resection margins in oral cavity cancer using
DRS in cancer surgery?’, detection of arterial and venous oc-
clusion from skin flap studies and their differentiation using
DRS and autofluorescence?®, clinical study of psoriasis using
DRS?’, study of Erythema caused by exposure to UV light
using DRS*’, study on early detection of disorder in micro-
circulation in rheumatic patients using DRS?!, quantification
of liver steatosis condition to different degrees?, inspection
of use of DRS in biopsy needle to differentiate tumors from
parenchyma®? and assessment of blood perfusion using DRS
are some examples.

Although, development of dedicated systems for DRS and
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Photoluminescence (PL) of copper doped zinc sulphide (ZnS:Cu) nanoparticles synthesised with different Cu
concentrations and at different synthesis temperature have been investigated. These ZnS:Cu nanoparticles were
synthesised without any capping agent by simple chemical precipitation method. So as prepared Cu doped ZnS
nanoparticles are then characterized by using scanning electron microscopy (SEM), Transmission electron mi-

croscopy (TEM), X-ray diffraction (XRD), photoluminescence (PL) and diffuse reflectance (DRS) spectroscopy.
The optical properties of the ZnS:Cu nanoclusters are investigated in detail. Four emissions bands consisting of
surface state emission (blue), Cu blue, green and red emissions which are both sensitive to the synthesis tem-
peratures and dopant concentration are observed. The determination of the CIE colour coordinates from PL
emission spectra confirms tunable color emission by varying the Cu concentration and synthesis temperature.

1. Introduction

Semiconductor nanoparticles have attracted more attention in the
recent decades due to their novel optoelectronic properties. The struc-
tural and optoelectronic properties of semiconductor nanoparticles
differ from those of their corresponding bulk form due to quantum
confinement effects. Aong the II-VI semiconductors, Zinc sulphide has a
a direct band gap of 3.65 eV for cubic zinc blende and 3.77 eV for
hexagonal wurtzite. On account of unique fundamental properties ZnS
has been found diverse applications such as display technologies,
luminescent devices, sensors, solar cells, biological devices, etc. [1-3].
The extensive designing and engineering of ZnS allows it to be widely
and effectively used in diverse applications such as transparent con-
ductors, UV photodetectors, luminescent devices, and catalysis [4-6].
Among the doped ZnS nanoparticles ZnS:Mn and ZnS:Cu nanoparticles
are prominent phosphorescence materials. Since the solubility of Cu?*S
is less than ZnS Cu®*S precipitates earlier than ZnS during the synthesis.
Hence the incorporation of Cu?" ions into the ZnS lattice is not easy
compared to the doping of Mn2" ions [7]. For this reason studies on ZnS:
Cu nanocrystals have not been done widely like ZnS:Mn nanoparticles.
ZnS doped with Cu has been explored as an excellent candidate for
developing high-performance transparent conductive materials (TCMs)
which can be seen everywhere in our daily life such as light-emitting
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diodes (LEDs), smartphones, solar cells, display technologies, etc.
[8-10].In recent years various efficient optoelectronic devices uses
ZnS—CuS nanocomposite films as p-type TCM [11]. Besides, Cu has been
specifically used for doping ZnS to produce luminescent materials with
emission bands in the range of 420-600 nm. Coming to luminescence
properties of Cu doped ZnS crystals there are two familiar emission
bands, namely green and blue bands. Besides these emissions UV, red
and IR emissions were also reported in bulk Cu doped ZnS [12]. For ZnS:
Cu nanoparticles, the emission spectra reported by various groups were
quite different the emission of ZnS:Cu nanoparticles becomes a debating
topic [13-18]. In our present work we have observed the three emissions
of Cu?*- blue emission at 468 nm, green emission at 522 nm and weak
red emission at 625 nm. To our knowledge in ZnS:Cu nanoparticles any
two of these emissions were reported only. Similarly there are reports to
tune this dual emission by changing the quantity of Cu ions added or by
passivating the surface of the quantum dots with different inorganic or
organic surfactants or by different synthesis methods like solid state
reaction method, solvothermal method, colloidal method, electro spin-
ning, etc [9,12,19-26]. The use of the expensive, environmentally toxic
materials as capping agents may cause unintentional luminescence
centers and hence the energy transfer mechanism in luminescence turns
to be complex. Hence it is advantageous to get intense, tunable color
emission from ZnS:Cu nanoparticles without using any capping agent
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KERALA THE '"HAVEN' OF MIGRANT

WORKERS : MYTH OR REALITY? A e e

L ©ETE ABSTRACT EESSRRERS T T

Migration in search of employment and social security is an age old practice.

One third of the world population 1s
ways on the move. India is also

\ actively involved in the international labour flow, supplying skilled and semi-skilled
youth to different countries, especially the GCC. Internal migration is another significant dimension of this
phenomenon. The paper intends to diagnose the dynamics of internal migration in India, with special reference to the
gonditions of migrant labourers in Kerala. Unskilled workers are lured into the Kerala labour force due to the lucrative
W ocos and the acute demand for labourers because of the apathy of the state's youth towards manual labour. The last few
d

ccades has seen a boom in the labour flow and Kerala is being called the 'haven' or 'gulf' of internal migrant labourers,

obvious reasons. But the question is, are they being treated well by the state? Has the state succeeded in ensuring
social and financial inclusion of the migrant labourers, who are often referred to as 'guest workers?' The paper shall

-ento this aspect of the situation so as to understand the reality experienced by the migrant workers in Kerala.
Keywords : India, Internal migrant labourers, K erala, Human Rights, Inclusion

- S R 8 e - ]

L Introduction

Human history is replete with episodes of mass
¢rodus, voluntary and forced, seeking better
grportumties of livelihood and standards of living.
Today, one third of the world population is always on the
Move. Whether skilled professionals or unskilled
l8bourers, the migrant community contribute immensely
0 the economy of both the destination and their place of
origin. especially influencing the social and economic
Gevelopment of developing countries. The United
Nations Convention on the Protection of the Rights of All
Migrant Workers and Members of Their Families defines
@ migrant worker as, “a person who is engaged or has

Becn thgaged in a remunerated activity in a State of

(neoclassical economic theory) and higher living
standards for the family through remittances (relative
deprivation theory) are the key factors encouraging
migration (Stahl, 1995). Environmental factors like
famine, natural disasters, and political factors like violent
conflict, persecution, or simply a lack of decent work in
their home country also cause migration. At the same
time, in major destination countries, increased demand
for skilled workers, reluctance of local workers to accept
certain low-skilled jobs, changing demographics like
population decline and population ageing act as strong
drivers or pull factors (Cohen, 1995). Whatever the
stimulus, migration to more economically and

educationally open societies is expected to improve their
hich he or she is not a national.” Georg Ravenstein  personal situation and professional Opportunities,
(1

885), who first clucidated the laws of migration in India has a vivid tradition of migration, as a
885, understood it as a short distance affair. popular destination of traders, conquerors, missionaries

Historically, labour migration has been triggered  and refugees, and later emerging to be a country of origin.
"iensive  agriculture and rapid industrialisation  More than a million Indians were transported to British

Dlannicy, 2018).  Opportunities of higher wages  and French colonies in the 19" century as indentured

LT
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ABSTRACT

Introduction: Grewia tiliifolia Vahl. is an important ethnomedicinal tree widely distributed in
the tropical and sub-tropical areas and has been used as a source of herbal shampoo by the
local communities in many places of Kerala, India. It has been routinely used in the traditional
Ayurvedic medicines against cough, ulcers, cancer, skin diseases, pruritus, wounds and urinary
infections. Objective: The aim of this study was the pharmacognostical standardisation of G.
tiliifolia. Methods: Pharmacognostic evaluation of G.tiliifolia bark was carried out by usual
macroscopic and microscopic examinations and phytochemical screening. In addition, the
quantification of major phytoconstituents such as alkaloids, flavonoids, phenols, tannins,
saponins and carotenoids were carried out by standard procedures which can further throw
light on the medicinal use of this ethnobotanically important plant. Results: Anatomical studies
revealed the presence of prismatic crystals of calcium oxalate and druses in the stem and
bark. Mucilage cavities were observed only in the stem. Histochemical studies revealed that
the tissues of phloem parenchyma are the main localising region of various phytoconstituents.
The physicochemical examinations along with the estimation of alkaloids, flavonoids, phenols,
tannins, saponins and carotenoids will help in setting the pharmacopoeial standards of
G.tiliifolia. Conclusion: The present study provides useful information that will help in the

exact identification as well as assessment of purity of crude drugs of G.tiliifoia.

Key words: Grewia tiliifolia,

Pharmacognostic studies,

Physicochemical evaluation,

Phytochemical screening, Quantification of phytoconstituents.

INTRODUCTION

The search for natural compounds of medical
importance has increased recently due to their
minimal or no side effects, easy availability and
affordable prize. However, in many instances
natural drugs pose chances of adulteration or
substitution. Thus, pharmacognosy is of great
significance in the exact identification of raw
drug samples and also to distinguish them from
adulterants or substitutes. In pharmacognostic
investigations, standardization and authentication
of natural drugs through phytochemical,
physicochemical and morphological studies are
usually conducted to ensure their identity. Such
investigations are relevant to the pharmaceutical
industries for quality control and in the field of
pharmacological evaluation and development of
formulations for various diseases. This will help
in maintaining the quality of herbal products and
their therapeutic efficacy.!

Grewia tiliifolia Vahl. is an ethnomedicinally
important plant belonging to the family Tiliaceae.
The plant has potential medicinal uses and -sitosterol
and stigmasterol were identified from the stem bark.>*
The mucilage and hot water extract of G. tiliifolia bark
can be used as an antidote for opium poisoning.*
y-lactones of hepatoprotective properties have been
isolated from the stem bark of G. tiliifolia through
bioassay-directed fractionation and chromatography
of methanol extract.” Study on analgesic and anti-

pyretic activities of G. tiliifolia leaves proved that the
aqueous extract has an effect comparable to that of
paracetamol.® Lupeol isolated from G. tiliifolia can
cause apoptosis in many cancer cells.” The presence of
lupeol and betulin were reported in three species of
Grewia viz G. bicolor and G. tiliifolia.*® The bark of
this plant is used as a source of herbal shampoo by the
local populations in many areas of Kerala, India, after
pressing and softening. Hence the present study has
been undertaken that describes its pharmacognostic
standardisation via macroscopic and microscopic
characterization, physicochemical analysis and
phytochemical studies with special emphasis on the
stem bark.

MATERIALS AND METHODS

Collection and authentication of plant
material

Fresh stem and bark of G. tiliifolia was collected from
Muvattupuzha region of Ernakulam District, Kerala,
India. The taxonomic identification was done at the
Silviculture Department, Kerala Forest Research
Institute (KFRI), Peechi and voucher specimen was
deposited with accession No. 13053.

Processing of plant material

The present study focused on the stem and bark
of G. tiliifolia owing to its use as a source of herbal
shampoo. The stem and bark of G. tiliifolia was washed
well in running tap water followed by rinsing in

Cite this article: Kuruvilla J, Anilkumar M. Pharmacognostic and Phytochemical Evaluation of
the bark of Grewia tiliifolia Vahl. Pharmacogn J. 2020;12(5):.

Pharmacognosy Journal, Vol 12, Issue 5, Sep-Oct, 2020
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In vitro Anti inflammatory studies of the leaf extracts
of Litsea quinqueflora (Dennst.) Suresh

Sumin Mary Jose and Anilkumar M*
Department of Botany, Union Christian College
Aluva, Ernakulam, Kerala, India

Drugs derived from plants have been used routinely in modern medicines, especially in the treatment of chronic
disorders. Identification, isolation and characterization of active principles from plant derived drugs are of prime
importance nowadays. It demands an extensive pharmaceutical study of the different extracts of medicinal plants
to identify their biological properties. The present study was designed to assess the anti-inflammatory potential of
Litsea quinqueflora (Dennst.) Suresh. Leaf paste of L. quinqueflora have been used by many traditional healers as
a remedy for inflammatory disorders. But scientific validation of this practice still remains undone and hence an
attempt has been made to evaluate the anti-inflammatory potential of different leaf extracts of L. quinqueflora.
Dried powder of leaves was sequentially extracted with hexane, chloroform, ethyl acetate, methyl ethyl ketone,
methanol and water. Preliminary phytochemical screening revealed the presence of flavonoids, steroids, terpenoids,
phenols, alkaloids, resins, glycosides etc. in the various extracts. Ethyl acetate, methyl ethyl ketone and methanol
extracts were selected for further studies due to the presence of most of the phytochemicals. Anti-inflammatory
activity of the extracts was tested by inhibition of protein denaturation, proteinase inhibition and Human Red
Blood Cell membrane stabilization assays. Percentage of inhibition and IC,, values were calculated. The assay
concluded that ethyl acetate, methyl ethyl ketone and methanol extracts showed significant inhibition (p<0.05)
in a concentration dependent manner and there by the anti-inflammatory property. Among them methanolic
extract (LM) showed highest activity. The results of this study supported the efficacy of L. quinqueflora as herbal
anti-inflammatory agent.

LITSEA QUINQUEFLORA, PHYTOCHEMICALS, ANTI-INFLAMMATORY, PROTEIN DENATURATION,
PROTEINASE INHIBITION, MEMBRANE STABILIZATION.

infection or traumatic conditions. Inflammations can
be acute or chronic with characteristic symptoms such

The term inflammation springs out from a Latin word
“inflammare” which means to burn. Inflammation is
a defending process of body against noxious stimuli,
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as pain, heat, redness, swelling and loss of function
(Raghavendra et al., 2015). It is an indication of injury or
disease that occurs in living system and an alert to start
healing process. Though it is a security measure of body,
loss of proper control and its persistence in the tissues
for a long time leads to various inflammatory disorders
such as asthma, allergy, multiple sclerosis, systemic
lupus erythematosus, arthritis, psoriasis, arthrosclerosis,
diabetes, Crohn’s disease, ulcerative colitis, etc.

Inflammatory responses are associated with changes
in homeostatic balances of living body (Anilkumar,
2010; Raghavendra et al., 2015). Two types of anti-
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Abstract

The present study intends to understand
the comparison between children of employed
women and unemployed women on home
environment, self-efficacy and achievement
motivation and to study whether there exist any
gender difference in the groups. Study was
conducted among 120 adolescent children who
belong to the age group of 16-18 years, with 60
adolescent children of employed women and 60
of unemployed women. Each group consists of
equal number of males and females. Measures
used for collecting data included Home
Environment Scale (HES) by Aaliya Akhtar and
Shail Bala Saxena (2013), Self-Efficacy Scale
(SES) by Mathur and Raj Kumari Bhatnagar
(2012) and Achievement Motive Test (ACMT) by
Bhargava (1994). Analysis of data was done
using SPSS. Statistical procedures ke t-test and
correlation were done. Results of the study
showed that there 1s significant difference
between children of employed and unemployed
women on therr home environment and
achievement motivation: with children of

employed women having a belter home

environment and higher achievement motivation
than children of unemployed women. Significant
gender difference was also seen among children
of employed women on home environment and
achievement motivation. Significant positive
correlation was found between the variables
home environment and self-efficacy and also
between self-efficacy and achievement
motivation among the children of unemployed
women.
Key words: Home environment, Self-efficacy,
Achievement motivation
INTRODUCTION

Parents play a greater role in the life of
children as parenting and parenting styles are
important factors that can influence children’s
growth and development of characteristics in
them. Parenting can be considered as both a
biological and social process. Parenting
interactions are crucial in providing the needed
qualities in a growing child, such as self-
efficacy, motivation, good academic
performance, proper interpersonal interactions,
assertiveness, moral values and many more.
Parents act as the major role model for a child
to follow the rules or norms and behaviour
patterns that are acceptable. As children grow
up, the importance of providing attention to them
by their parents remains the same, especially
when they reach the adolescence period.
Adolescence is a period of rapid change that
involves biological, cognitive, behavioural and
neurological changes which have an important
impact on the psychosocial functioning of the
individual and relationship with others. During
adolescence, parent—child relationships are
thought to become more equal, interdependent,
and reciprocal. Among parents, mothers have 3
greater role in the development of children and

for centuries, mothers are considered as an

important figure i the hfe of children. It might
be due to certam soual norms or cultural
dspects that a4 mother Lonsidereqd as the

person who have to take care of the children
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Abstract

Ecologies are inextricably connected with life world that make sense of mental status that people
develop in relation to the particular habitats that they create and sustain through a rationality that
effectively communicate between themselves and the specific ecology. At a critical point of time,
this life world rationality is challenged by the system world due to the prioritization of the state
that build up its power through utilization of natural resources based on the system rationality that
is in tune with industrial and commercial interests. The rationalization drive set in motion by the
Capitalist networks of trade and commerce culminating in the notions of exactness in production
and highly utilitarian oriented policy making cut at the very root of the life world rationality of the
poor people like the tribals in India. As a historic continuum, this contestation between two
rationalities make turns in the peaceful existence of the life world in the local specific ecologies
which are converted as sites of extraction by the state, colonial as well as post colonial. In the post
colonial nation state, the spatial dimension of this confrontation is oriented to happen inside the
ecologies of the poor as well implicated in the cases of protest against the big dam making like
Narmada Bachao Andolan, Chipko or regional movements. What sort of rationalization is labelled
as normal and thereby make the people on the other side as riot makers? This question is invisibly
related to the notions of Peace that come into confrontation with the notions of Development,
making a social equation possible like, Development brings loss of Peaceful living for the poor in
India. Historically rooted in colonial times, this rationality divide, make deeper inroads into the
peaceful living of the poor that is neglected by the rationalization of the State and the affluent
classes in India. Sites of Protest therefore emanate from sites of peaceful ecologies as a result of
the subordination of the life world rationality as irrational.

Keywords: Life world, System world, Rationality, Ecology
INTRODUCTION

Peace is a mental state of mind that is innately related with the ideology and materialities of
specified ecologies in which humans live, interact, work and survive. Ecologically defined
communities have notions of peace developed through their interaction on different planes with
their habitat and the resources that are essential for their cultural transactions and survival. When
we look at this issue from the standpoint of an environmental historian changes that have
occurred in the mode of resource use (Gadgil&Guha, 1992) the control regimes of that mode
conceptualised and attributed definitive norms intending to configure and reconfigure resource
use patterns and systems based on a rationality which often confront the life world rationality of
large sections of people. We call the dominant rationality as the system rationality that is

750 Copyright © 2020Authors
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ABSTRACT

The study aimed to examine, if optimism and grit predicts subjective happiness in adolescents and whether there is any gender
difference in the above variables in the sample under study. Grit is defined as the perseverance and passion for long term goals.
Optimism is the hopefulness and confidence about the future or the success of something. The experience of joy, contentment, or positive
well-being, combined with a sense that one’s life is good, meaningful, and worthwhile is known as subjective happiness. The sample
consists of 150 students of a CBSE school, in Palakkad and Kottayam districts of Kerala. The tools used in the study consists of Short
Grit Scale by Duckworth& Quinn (2009), Subjective Happiness Scale by Lyumbomirsky & Lepper (1999) and the Life Orientation Test-
Revised developed by Schiener, Craver & Bridges (1994). The results indicate that females experience higher levels of grit and happiness
than males and Optimism and grit significantly predict happiness. This indicate that high levels of perseverance and passion for long
term goals and the hopefulness and optimism about the future plays a significant role in the individuals experience of happiness,

contentment, sense that one’s life is meaningful etc. And females have an upper hand in this.

Keywords— Subjective Happiness, Optimism, Grit, Adolescence, Gender

I. INTRODUCTION

Adolescence is an important stage in human development. The most damaging effect of the transition into
adulthood is the ‘unhappiness’, which is very prevalent among adolescents. Studies reveal that adolescence
stands close to the top of the list of unhappy ages. Researchers have been studying the causes of unhappiness
among adolescents the most common are failures in heterosexual relationships, idealism, feelings of
inadequacy, lack of status, social pressures, problems of adjustment, failures in meeting needs etc. [Hurlock,

2001].
Happiness

Due to its relationship with life satisfaction, psychological well-being, and academic motivation and among
others happiness is considered as important variable in positive psychology (Vela, Lu, Lenz & Hinojosa,
2015). Subjective happiness refers to individual perceptions of happiness that is related to higher self-
esteem, greater career satisfaction higher academic motivation, and better self-perceived meaning in life
(Vela, Lu, Lenz & Hinojosa, 2015). A study found that there are three distinct conceptions of happiness: the
first equates it with a feeling of pleasure or well-being that is episodic and depends principally on fate,
second is the satisfaction of having done something with one’s life and is the consequence of both personal

effort and good fortune and the third is a state of equanimity that depends on the cultivation of character and
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Abstract

This paper tries to locate the role of the Tamil labour in the plantation history of a region
called Munnar Hills in the erstwhile Travancore State in Kerala. The labour migration has
been a common aspect since the establishment of the plantation industry in the colonial times
and the case of Munnar is no exception to this phenomenon. The coffee, tea plantations began
in the early half of the 19" century required large number of labour force to work in the
estates as coolies. After heavy clearing happened in the area it became imperative for the
empire builder to make positive investment of labour and capital. As they faced acute
shortage of labourers the planters searched for the availability of labour supply from the low
country villages of Madras Presidency who were willing to work in the plantations. The
planters relied upon the Kangani system by appointing the labour contractors, who later
became gang bosses, to regulate the migrant labour recruitment. An advance system was also
successfully employed in which the peasants of the villages under the Presidency who were in
hard plight under their Zamindars found extremely helpful for running their life through
shifting to the estates of the European planter. Layams, the cottages in line, for the laborers
depicted the architecture of power of the colonizer planter which was a disciplining and
surveillance mechanism enforced in typical conditions. It is argued in the paper that since the
opening of plantations in the native state a new set of people emerged as plantation workers
who were effectively utilized by the capitalist planter for the cause of industrial production of
a new beverage, tea and the story of the tragedies of the labourers destined to work under
contractual obligations for a living.

Keywords: Capital, Labour, Plantation, Industry, Labour Contractor (Kangani)
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Abstract

The harmless immigration of endophytic microflora in plants and their ability to synthesize various
valuable compounds has attracted many researchers to work with plant-microbe interactions and also to
exploit them for agricultural and medical applications. This investigation has been carried out to study
endophytic bacteria in Biophytum sensitivum (L.) DC by the isolation, characterization and identification
based on morphological features, cell characteristics, biochemical tests, plant growth promotion, 16S
rDNA sequencing and phylogenetic analysis. Five different bacterial isolates were identified from this
study using BLAST analysis of the 16S rDNA sequences and were submitted in GenBank followed by
retrieval of accession numbers. The identified bacteria with their accession numbers are Staphylococcus
sp. strain (MH050396); Bacillus sp. strain (MH050388); Bacillus cereus strain (MIH050384); Bacillus
subtilis strain (MH050389) and Bacillus sp. strain (MH050399). All isolates except Bacillus sp. strain
(MH050399) produced Indole -3- acetic acid and the highest amount of 14.50ug/ml was obtained from
Bacillus subtilis strain (MH050389). All bacterial endophytes reported in this study produced ammonia
and siderophore thus indicating their role in plant growth promotion.

Keywords: Endophytic bacteria, Biochemical Characterization, Plant Growth activity, Phylogenetic analysis
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Abstract

Bacterial endophytes inhabiting medicinal plants are less explored, but are diverse and play crucial
roles in regulating growth and development of the host. Metagenomics using lllumina MiSeq platform
facilitate whole community level characterization. The present study reports the diversity of bacterial
endophytic microflora from the medicinal plant Emilia sonchifolia (Linn.) DC. Metagenomic analysis
of medicinal plants leads to the identification of novel organisms or genes which will help the
correlative elucidation of plant-microbe interactions. Effective sequences were amplified from 16S
rRNA gene V3-V4 variable region. OTU analysis at different taxonomic level clearly catalogues two
Phyla viz. Proteobacteria and Firmicutes which belonged to Gammaproteobacteria and Bacilli. In these
classes five orders such as Enterobacteriales, Pseudomonadales, Xanthomonadales, Bacillales and
Betaproteobacteriales were detected. Among these orders five families were identified in which the
most predominant was Enterobacteriaceae and Pseudomonadeaceae while the other three families
viz. Xanthomanadaceae, Planococcaceae and Burkholderiaceae were less represented. At genus
level very less number of bacteria were identified while a bulk majority remained unclassified. Of the
seven identified genus the most prominent one was Pseudomonas followed by Stenotrophomonas,
Cronobacter, Lysinibacillus, Pantoea, Kluyvera and Pseudorhodoferax. At species level only two were
identified vz. Pseudomonas otitidis and P.geniculate. Alpha diversity analysis using various statistical
indices like Simpson and Shannon explains the diversity of microbiome. Next generation sequencing
survey of DNA sample extracted from host plant through metagenomic data screening identified
different endophytic bacteria which are difficult to grow in culture conditions.

Keywords: lllumina MiSeq, metagenomics, E.sonchifolia, medicinal plants, endophytic bacteria

\. J

*Correspondence: drmakumar@gmail.com
(Received: January 03, 2020; accepted: February 26, 2020)

Citation: Sithara K. Urumbil and M. Anil Kumar, Diversity Analysis of Endophytic Bacterial Microflora in Emilia sonchifolia (Linn.)

DC on Illumina Mi Seq Platforms, J. Pure Appl. Microbiol., 2020; 14(1):679-687. https://doi.org/10.22207/JPAM.14.1.70

© The Author(s) 2020. Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License which
permits unrestricted use, sharing, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons license, and indicate if changes were made.

Journal of Pure and Applied Microbiology 679 www.microbiologyjournal.org


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-8955-0847

Parishodh Journal ISSN NO:2347-6648

‘Imagined’ Flood as Historical Narrative:
Great Flood (1924) of Travancore

Meenu Jacob

Assistant Professor,

Department of History,

S H College, Chalakudy, Kerala, India

Meenujacob84@yahoo.com

Dr Sebastian Joseph
Assistant Professor,

Department of History,

UC College, Aluva, Kerala, India

monichenjo@gmail.com

Abstract

Literature is a reflection of life that represents the thought processes of the people and these thought
processes are the outcomes of the some remarkable events that come from the experience realm of their life.
Flood is an example for such a mirror image of the society that was presented by the literature, where
authors blend both the imagination and reality. All the literature related to flood exhibits a multi dimensional
presentation of the facts along with the interesting narrations and those narrations cannot be avoided from
the novels, poems, dramas etc. The thread of the story moves only through these narrations and within these
narrations they infuse the real occurrences that happened in the past. Here, the literary evidence about to act
as a supplementary or supporting source along with the primary evidence in the process of reconstructing the
history of Travancore flood of 1924.
Keywords: Flood, Literature, Novel, Memory

Introduction

Literature is the reflecting speculum of the society. The literature often perpetuates the memories of events and
depicts the imitating picture of actions and reactions of the individuals who actually became a participant or witness
of the event. These literatures tend to focus on the fascinating subjects, calamities, and adventures etc which were
significant in the social and cultural context of a society of a specific period. These kinds of reflectional mentalities
are observed in the writings of authors and they presented an imitating picture of the each society of different
period. Therefore literature is a mirror image to identify the trends of the particular age, social evolutions, and
cultural processes of the people. The authors began to enquire the multi dimensional issues of the events, their

structural correlation between individual and their surroundings, and its implications on that period. Here literature

emerged as a powerful tool to perceive the age in a narrative as well as in analytical way.
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Records Mirroring Planter Capitalism in Travancore

Jijo Jayaraj**

m T ABSTRACT .

The archival records on the high ranges of Munnar give not anly the history of that regien bul also the nature and
intend of the colonizer. The plantation industry became a land mark in the history of this remote region of the then

princely state called Travancore. The region got transformed with the coming of the planters from Eurcpe. It was
through this process that a new record miking and history making started in the area. The plantation records created by
the plantation company and the British government reveals how they seen the landscape and natural resources of the
region. Thus we can see thal the records speak nol only the governmen! rationality but also points to a hidden meaning
of impenalizing aregion for the sake of the Enropean capitalists. The expeetations of the European market was [ulfilled
by the returns from this tiny area. Department reports especially of the revenue and forgsi departments that figuratively
project the exact utility of the land, the forested lands on the native hills, Thus the records itself become the
mamfestations of imperialism.

Keywords : Munnar, Plantation, Hill station, High ranges, Sources, Records, Archives, Colony, Concession, Resource,

Tea, Crop
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Introduction

Reconfiguration and conversion ol lands under the
control of the native government was an important
priority of the British for making profit through the
expansion of plunlation system. [mperative was the
demunds of the colomal governmen! and industrial
capitalists, that led to the creation of a welter of records
that attest the will of the Empire. A variety of documents
like land surveys, travel accounts, departmental files
especially revenue and forest, plantation files and files on
infrastructural developments collectively implicate the
urges of an industrially developed country on the native
landscape, Tea, Cinchona and Coffee plantations opened
and managed by the European planters produced records
that on a parallel plane expose the exploiative nahue of
the colonial government and their hunger for land
resources and 1ts control.
Documents on the Forest Department and its

Waorking

Right from the times of the creation of the
Travancore Forest Department in 1860 a new genre of
records were in the making that points to the contral of the
native state over its forest resources and the concomtant
control exercised by the reformer regime under the
Colonial tutelage. Following the creation of the
department a series of forest regulations were enacted for
regulating. the use of the pasturage and the natural
resources within the reserved forest, There 1s:a plethora of
records coming under this rubrie of Regulations and
Forest Rules. Aceording to ong such forest rules “the
lands at the disposal of the Government may for the
purpose of these rules be classed as follows; (a). lands of
which the govermmem has acquired the ownership or
possession by purchase, lease or otherwise., (b). asessed
unoceupied Jands, unoccupied and un assessed lands, that
is waste lands which are un assessed and un surveyed for
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11" DEATH ANNIVERSARY TRIBUTE TO
MADHAVIKKUTTY/KAMALA DAS/DR. KAMALA SURAYYA

Twin-tongued Sorceress

Muse Mary George

The inimitable Madhavikkutty, a writer who,
for more than fifty years, lighted up (and still
does) and provoked the imagination of the
Malayali, was at the receiving end of a plethora of
paradoxes: accolades and insults, acceptance and
disgrace, adoration and rejection. She was
Kamala, the daughter of the great poet

Nalappattu Balamaniamma and V. M. Nair and the
wife of Madhava Das. She inhabited the name
“Madhavikkutty” as she emerged as the author of short stories in Malayalam.
She was “Kamala Das” when she wrote poems in English. Her family indulged
her with the pet name Aami. And she received the name Kamala Surrayya
following her embracing the Islamic faith. It is thus that her personal-self and
her writing-self got variedly represented under different names. To enquire as
to how the writer-self of this writer who inhabits life/literature variedly as
Aami/Kamala/Madhavikkutty/Kamala Das/Kamala Surrayya gets
expressed, is also an enquiry and a realization as to how, in a patriarchal social
order, a woman’s experiments with/at self-expression is played out. It may be
maintained that Madhavikkutty’s self was one which was represented at
differing/ different self-levels in the public sphere.

Self is a construct. It gets shaped in accordance with the meanings
construed from caste-religious-gender-social formations. Hence, selthood as
a construct emerges from a confluence of both bodily and social experience.
As Raymond Williams opines, culture (and within it, the self) per se is a
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Forests as the Material and the logic of Working Plans in British India :

The case of Travancore and Cochin X Dr. Lekha Pillai*
Dr. Sebastion Joseph®*

W ABSTRACT .

Working Plans are considered as the major lool of seientific forestry for working of the forests, Scientific forestry
was introduced for checking the ruthless felling of the foresis. Tt along with working plans helps in the sysiematic

exploitation of timber which was contended to provide timber in perpetuity, But Coming to practice it was clear that
during high demand from market, working plans were totally neglected and working of timber hecomes in fune with
markel demands. Working plans in that sense wera used [or the consolidation and expansion of the Brtish empire in

Indiaand beyond.

Keywords : Scientific Forestry, Working Plan, Sylviculture, Timber. sustainable forestry
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Introduction

Foresis and {orests resonrces are always 8 concem
for any state that look at the material as well as ecological
jzains they provide: In British India. defmitive steps were
tiken in the conservation and commercialization of
foresis in the last phase of the Company regime. It
hecame an imperative agenda of the colonial state with
the assumption of India and her vast vegetative spatial
dimension. Apart fiom gaining rights over the forests. the
British government carefully surveyed the forests,
svstematically ealeulated profitable gains in the form of
good quality tmber, monopolized its trade and use
through certain apparatuses of management. Forest
working plans were one such strategy. seemingly
conservative in nature bul extractive in apphlicabion.
Working plans for the effective management of the
svivan resources were cxtended imto the political
geography of the native states whose forest wealth was
well documented by the reformydisciplining regime
established in such regions through the Resident rule. In
this paper we altempt 1 critical study ol the [orest working
plans focusing on its application in the native regions
undet the rubric of scientific forestry of the Raj.

Scientific forestry

The expansion of commercial agriculture undar
the East Indian Company and later the construction of
the raibways seriously depleted timber resources on the
Indisn sub-conlment. This led to the miroduction of
sustzinable and scientific (orestry. Susiainable foresiry is
defined as management of forested areas in order to
provide wood products in perpetuity, (Morgenstern. 2007,
, Vol 83, No. 4,) In response the colonial authorities m
India created the Indian Forestry Service and miroduced
modern scientifie foresiry from continental Europe in
order to prevent further destruction of the forest
resources,(Oosthoek 2007, p.1 ) Scientific forestry was
maported from Franee and Gerrnamy, where it had
developed simce the late 18th century( Oosthoek.
2007.p.1 JPractical seientilie forestry in India was first
introduced by Dietrich Brandis , the first Inspector-
General of Brtish Indian forest who was a Botanist by
practice. He carried out systematic survevs and deew up
management pluns based on growth statistics.

History of scientific [orestry can be divided nto
three stages in south India: in the first stage focus was
devoted (o plantations of valuable timber trees from
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Asritha Raj & Dr. Seena M. Mathai: Relationship between Optimism and Stress Tolerance among Flood Victims

RELATIONSHIP BETWEEN OPTIMISM AND STRESS TOLERANCE
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ABSTRACT

Disasters like flood can result in creating phobia, depression, anxiety etc. in victims, the
psychological distress may also affect their optimism, stress tolerance, resilience etc. and
thereby their overall psychological wellbeing. Optimism enables an individual to set goals, make
commitments, tolerate with adversity and pain and recover from trauma and stress (Schneider
&Leitenberg, 1989).Stress tolerance refers to a person's ability to withstand stress without
becoming seriously impaired (Carson, Butcher &Mineka, 1996). Objectives of the study: to find
out whether there is any difference among flood victims on the basis of age on optimism and

stress tolerance, whether there is any gender difference on optimism and stress tolerance among
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threegroups (primary, secondary and both) of flood victims, whether there is any difference
between the three groups of victims on optimism and stress tolerance, and also to explore the
relationship between optimism and stress tolerance among flood victims. Method:
(a).participants- the study was conducted on 115 flood victims, from Ernakulam district in
Kerala; in the age range 18-50 years. (b).materials-Life Orientation Test — Revised
(Scheier&Carver ,1994), Stress Tolerance Scale (Reshmy&Sanandaraj,1999). Results and conclusion:
the results reveal that there is any difference among flood victims on the basis of age on
optimism, gender difference among primary victims on optimism among primary victims who
engaged in volunteering and/recue activities on stress tolerance and a significant positive
correlation between optimism and stress tolerance among flood victims. It is implied that
inculcating optimistic view at home and at school, providing optimism based training sessions at
school from very early years of age can result in generations that will be able to tolerate
stressful events in life, whether it is personal issues, manmade or natural disasters.

KEYWORDS: Optimism, stress tolerance

INTRODUCTION

Disasters affect millions of people around the globe every year. There is, on average, at least one
disaster every day worldwide, and the frequency and human impact of disasters have been
increasing owing to climate change and growing population density. The American
Psychological Association (2013) defines trauma as "an emotional response to a terrible event
like an accident, rape or natural disaster". Even if people are not hurt physically, disasters can
take an emotional toll. A variety of psychological issues like depression, substance abuse, suicide

ideation, post-traumatic stress disorder, phobias, interpersonal or in group conflict, anxiety may
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