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Oldenlandia dineshii (Rubiaceae: Spermacoceae), a new species
from the Palakkad Gap region of Western Ghats, India

Sojan Jose1, Maya C. Nair1, K. M. Prabhukumar2, V. V. Asha3, R. Prakash Kumar4,
P. V. Madhusoodanan4 & V. Suresh1

Summary. The new species Oldenlania dineshii Sojan & V. Suresh (Rubiaceae) is described and illustrated from the
Western Ghats, India. IUCN status, distribution, phenology and ecological details are provided.

Key Words. Hedyotis, Kerala, Nemmara, new discovery.

Introduction
The genus Oldenlandia L. is well distributed in the
tropical and subtropical regions of the world and
belongs to the tribe Spermacoceae Bercht. & J. Presl
in the coffee family, Rubiaceae (Govaerts et al. 2011;
Bremer & Manen 2000). Since the first description of
Oldenlandia by Linnaeus (1753), there have been
continuous disagreements over the delimitation of
the genus, particularly with respect to Hedyotis.
Oldenlandia is similar to Hedyotis L. and shares an
herbaceous or shrubby habit, with relatively small,
4-merous flowers, bilobed stigmas and dry, usually two-
celled capsular fruits with few to many small seeds
(Neupane et al. 2009). The two genera have often
been treated as congeneric, and to make things worse
they have variously been treated as either Hedyotis or
Oldenlandia (Wikstrom et al. 2013).

The two genera, Hedyotis and Oldenlandia comprise
more than 500 species occurring throughout tropical
and subtropical regions worldwide (Dutta & Deb
2004). The genus Oldenlandia s.s. comprises about
248 species (www.theplantlist.org). In India the genus
is represented by 27 species mainly distributed in
southern part of Western Ghats and North and North-
East India (Hooker 1880). Among these, 12 species
and one variety are recorded so far from various
geographical regions of Kerala (Sasidharan 2013).

While conducting floristic explorations in the hilly
terrains of the Palakkad gap region of Western Ghats,
the authors came across an interesting herbaceous
species growing in the Hillocks of Nemmara region,

Palakkad during 2013. Studies on the collected material
showed that it is closely allied to Oldenlandia hygrophila
Bremek. published by Bremekamp (1974) on the basis of
a collection made by Vasudevan Nair fromMalambuzha
dam site, Palakkad. Critical studies based on the
protologue (Bremekamp 1974) and type specimen of
O. hygrophila deposited at the Kew herbarium (barcode
No. K000031277), perusal of relevant literature (Hooker
1880; Gamble & Fischer 1923; Manilal & Sivarajan 1982;
Vajravelu 1990; Dutta & Deb 2004) and critical com-
ments from experts proved this to be a species hitherto
unknown to science, which is described and illustrated
here as a novelty.

Taxonomy

Oldenlandia dineshii Sojan & V. Suresh sp. nov. Type:
India, Kerala, Palakkad Distr., Nemmara, 130 m asl
(10°35'26.6352"N; 76°34'54.6024"E), 7 Aug. 2013,
Sojan Jose & V. Suresh 083 (holotype CALI!; isotypes
CMPR!, KFRI!, MH!).

http://www.ipni.org/urn:lsid:ipni.org:names:77145561-1

Profusely dichotomous branched erect ephemeral
herbs, 5 – 20 cm tall; stem acutely 4-angled, angles
minutely winged, glabrous. Leaves linear-lanceolate,
sparsely scabrid, sessile, 1-nerved, apex acute, base
attenuate, 10 – 20 × 5 – 8 mm. Stipules with 2 – 3
bristles, base broad up to 5 mm, bristles 2 – 4 mm long.
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A new fluorescent based screening system for high throughput
screening of drugs targeting HBV-core and HBsAg interaction

V. Suresh a, K.A. Krishnakumar b, V.V. Asha c,*
a Department of Botany, Govt. Victoria College, Palakkad, Kerala, India
b Department of Botany, Maharajas College, Ernakulam, Kerala, India
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1. Introduction

Human HBV is highly organ- and species-specific which makes
its analysis and drug discovery against it in vivo a challenging task.
The only available in vivo human HBV model is transgenic mouse
harboring an HBV genome [1]. Avian HBV (duck HBV) and
woodchuck HBV have many pathophysiological similarities with
human HBV and hence were also used in anti-HBV drug discovery.
But management of it in laboratory condition is a difficult task
[2]. Human HBV does not infect cell lines in vitro which made its
analysis under in vitro conditions difficult [1]. The only reliable
model for human HBV is hepatic cells stably transfected with HBV
genome and secreting HBV proteins or virions. Even though it
would compromise initial stages in HBV infection cycle [3,4], it can
be used to study the effect of various drug candidates on further
stages in viral life cycle.

All the methods so far available for anti-HBV drug discovery are
based on the techniques like ELISA, polymerase chain reaction
(PCR) or western blotting for the HBV detection and quantification
which target the expression levels of one of the viral proteins
[5]. HBV consists of five proteins (HBsAg, HBV-X, HBV-core,

HBV–Pre S antigen and HBV-polymerase) of which, two (HBsAg
and HBV–Pre-S antigen) are identical. All these proteins are
important in viral infection. HBsAg is the surface protein which is
believed to be interacting with the membrane receptor of the
hepatocytes [5]. The PLC/PRF and Hep3B are two common cell lines
used for anti-HBV drug screening programmes as it carries a viral
genome and secrets HBsAg in to the medium. While using PLC/PRF
and Hep3B cells for the screening, we are monitoring the changes
in the expression levels of HBsAg only [6–8]. Most of the anti-HBV
drug discovery was made with HepG2215 cell system which
carries the HBV genome and secretes live virions to the medium,
but still relied on ELISA or western blotting to monitor the virions
[9–12]. The ELISA kits and western blotting techniques that are
generally used to monitor the levels of HBsAg are time-consuming,
laborious and are not economical and cannot easily automate in
multiple drug screening systems. In this context, there is a need for
fast and reliable screening system that can be easily automated in
high throughput drug screening systems. We have created a new
screening system by fluorescent tagging of HBsAg with monomeric
red fluorescent protein (mRFP) and stably transfecting it in to
HepG2 cells. It had enabled to monitor the titer of this protein
under various treatment conditions directly by means of a
fluorescent microscope, 96 well fluorescence reader or a FACS
system. Similarly core protein of HBV has been labelled with
enhanced green fluorescent protein (eGFP), which helped in
monitoring the titer of core protein under various treatment

Biomedicine & Pharmacotherapy 70 (2015) 305–316

A R T I C L E I N F O

Article history:

Received 14 January 2015

Accepted 8 February 2015

Keywords:

Cell based assay system

Fluorescence

eGFP

mRFP

HBsAg

HBV-core

Lamivudine

A B S T R A C T

The existing screening systems for anti-hepatitis B virus (anti-HBV) drug discovery is time-consuming

mainly due to the laborious detection system it is using. A new fluorescence based screening system for

high throughput anti-HBV drug discovery was created by tagging hepatitis B surface antigen (HBsAg)

with monomeric red fluorescent protein and hepatitis B virus (HBV) core protein with enhanced green

fluorescent protein. The two constructs were co-transfected on to Hep3B cells and the transfection was

stabilized by fluorescent activated cell sorter (FACS). The fusion proteins expressed through the

secretory protein pathway as evidenced by localization with ER-Tracker and tubulin tracker. The new

system has given analogues results like that of conventional enzyme-linked immunosorbent assay

(ELISA). Hence it can be of very high potential for large scale drug screening systems.
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Kinetic studies on the oxidation of benzyl alcohol by hypochlorite in aqueous 
acetic medium 
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_____________________________________________________________________________________________ 
 

ABSTRACT 
 
Kinetics of the oxidation of benzyl alcohol by hypochlorite ion has been studied in acetic acid-water medium. The 
reaction showed first order dependence on both [substrate] and [oxidant]. The reaction failed to induce the 
polymerisation of added acrylonitile which rules out the involvement of any radical intermediate during the 
reaction. The rate of reaction is found to decrease with increase in dielectric constant of the medium. Benzalehyde 
was obtained as the product with high yield and no traces of benzoic acid were detected. Thermodynamic 
parameters were determined and a suitable mechanism is proposed in concordance with the obtained results. 
 
Keywords: Benzyl alcohol, hypochlorite, kinetics, mechanism 
_____________________________________________________________________________________________ 
 

INTRODUCTION 
 

Oxidation of organic compounds using different oxidising agents is of great significance synthetically [1-2]. 
Permanganate and chromate ions are extensively used for the oxidation primary and secondary alcohols in a 
selective manner to get corresponding aldehydes [3-4].  There are lot of reports on the kinetic studies of oxidation 
alcohols using permanganate and chromate [5-10]. But reports on the use of hypochlorite as an oxidant for the 
oxidation of alcohols and kinetic studies on such oxidation are scanty and hence we carried out this work [11-13]. 
Hypochlorite ions are very cheap, less toxic and an environment friendly oxidant that can be employed for selective 
oxidation of alcohols. Benzaldehyde is an important starting compound for the manufacture of various compounds 
like dyes, odorants, flavours, perfumes etc. 
 
The present paper deals with the kinetics of the selective oxidation of benzyl alcohol in aqueous acetic acid medium 
with hypochlorite. Stoichiometry of the reaction, product analysis, effect of [oxidant] and [substrate], effect of 
dielectric constant of the medium, effect of temperature on the oxidation are carried out. Thermodynamic parameters 
like energy of activation (Ea), enthalpy of activation (∆H#), entropy of activation (∆S#) and free energy of activation 
(∆G#) were calculated and a suitable mechanism is proposed based on the experimental observations. 
 

EXPERIMENTAL SECTION 
 

Analar grade sodium hypochlorite (Merck, India) was used as such and acetic acid was purified by refluxing with 
potassium dichromate for six hours and then distilled [14-15]. Analar benzyl alcohol (Merck India] was purified by 
distillation and doubly distilled water was used. 
 
The stoichiometry of the reaction was established by equilibrating known excess concentration of hypochlorite ion 
with known amount of benzyl alcohol. Product analysis was carried out by stirring excess hypochlorite with benzyl 
alcohol in 20% aqueous acetic acid medium for about six hours at room temperature. The obtained solution is 
treated with sodium metabisulphite and then extracted with ether. A saturated solution of 2,4-dinitrophenylhydrazine 











@ 

h1t.e 1·na t ional Jo urnal of Applied M . 
HEAVY anagernent R esearch . . 

TOLL OF INFANT DEATH JANUARY - JUNE20JS 

KERALA AND DHAR S- LESSONS FROM ATTAPPADI IN 
MAPURI IN TAMILNADU 

Introduction PRASAD. M. G * 

The loss of a baby remains a sad reali fi . . 
health and well-being of£ ill · ty or many families and takes a serious toll on the 
first birthday is caJled :inf; ~1 -e~ well_;rn_ the nation. The death of a baby before his or her 
of infant deaths for every a;0~

0
li : · ~he ~ant mo~ty rate is an estimate of the number 

the health and well-bein of ~e I.rt 8
· This rate 18 o~n used as an indicator to measure 

can also impact the mo~li a nation,_ because factors affectmg the health of entire populations 
ing their first ty rate of infants. For every 1,000 babies that are born, six die dur-year. 

Most of these babies die because they are: 

• 
• 

• 

• 

• 

Born with a serious birth defect. 
Born too small and too early (i,e., pre
term birth; birth before 37 weeks gesta-
tion). · 

Victims of Sudden Infant Death Syn
drome (SIDS). 
Affected by ~atemal complications of 
pregnancy. 
Victim.a :of injuries (e.g., suffoca·tion). 

These top . five leading causes of infant mor
tality together account for · 58% of all infant 
deaths in the world. The life-tabl~ computa
tion uses 10 age · intervals: 0 months, 1-2 
months, 3-5 months, . 6:-8 · months, 9-11 
months, l2-17 months, 1~23 months, 24-35 
months, 3·6-4 7 months, and 48-59 months. 
From these, the following commonly used 
measures of mortality cJuring infancy and 
childhood ar·e computed. 

Neonatal 
mortality 
Post neona
tal mortality 
Infant mortality 

Child mortality 

Under.five 
mortality 

The probability of dying in the first month of 
life 
The probability of dying in the 2nd through 
11th month 
The probability of dying before the first 
birthday 
The conditional probability of dying be
tween the first and Frfth birthday for those 
who survive the first year 
The probability of dying before the fifth 

birthday 

By these definitions, infant mortality equals 
the sum of neonatal mortality and post neo
natal mortality. Globally, ten million infants 
and children die each year before their fifth 
birthday; 99% of these deaths occur in devel
oping nations. Infant mortality takes away 

society's potential physical, social, and hu
man capital . 

Objective of the Study 

• To analyze the reasons f~r Infant 1)1ortal-. . A . . . - n:., . 
1ty m ttappadi m Kerala . . . . .. ,· p . 

• To study the reasons for Infant Mortality . 
in Dharm.apuri in Tamil Nadu 

• To compare Infant Mortality in 
Attappadi and Dharmapuri 

Methodology 

In the backdrop of infant deaths frequently 
reported in the regions of Attappadi and 
Dharmapuri, · located in the neighboring 
states of Kerala and Tamilnadu respectively, 
the . paper explores the gravity of the issue 
scrutinizing the data on Infant Mortality 
Rates reported in these regions along with 
the possfhie factors responsible for the same 
so as to perm.it a comparative analysis. Bulk 
of the data pertaining to the issue are ob
tained from secondary data sources such as 
National Health Mission - Ministry of Health 
and Family Welfare, Govt. of India as well 
as from National Institute of Medical Statis
tics, Indian Council of .Medical Research. 

Infant mortality in India 

The reduction in infant and child mortality is 
likely the most important objec;tive of the 
Millennium. Development Goals (MDG) of 
India. Infant and child mortality rates repre
sent a country's level of socio-economic devel
opment and quality of life and are used for 
monitoring and evaluating population, health 
program.a and policies. According to the 
United Nations estimates, 10 million infant 
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Gender, Language and Religion: Negotiating spaces 
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There are no more debates about the fact that religion is primarily a patriarchal 

institution. Everybody seems to have accepted that women have only a marginal role 

to play in the running of such an institution. However, in almost all the religions of 

the world, women happen to be the main beneficiaries and followers of faith more 

than men themselves. They are ardent believers, unwavering devotees, steadfast to the 

cause of rituals and ceremonies perpetuating the practices of the divine. However, in 

many cases, religion is an ideal tool for repression of the "second sex". Looking at 

religion in this context, one can discern some other trends which belie the usual 

definitions. These trends force us to think about why the female lot is drawn towards 

the age-old system of religion. This paper examines how women  negotiate power  in 

particular ways within this male dominated structure and explores the ways in which 

religion, language and gender intersect to create specific identities in a given context. 

     Religion in its purest form acts as a solace to the individual and to the collective 

minds of human beings. Conceived as an individual requirement or as a social 

institution, it has been the foundation of many cultures across the globe. According to 

Thomas Luckmann, religion fundamentally operates on two planes: at the personal 

level addressing the transcendental worries of human beings and at the political  level 

creating  cultural institutions, collaborations, and community spirit through ritualistic 

practices. It is inextricably intertwined with the cultural processes and is paradoxically 

static and dynamic as well. Just as religion constructs world-views for the believers, it 

also incorporates new and persistent views to keep ahead of times. A recent instance 

of such a revision can be found in the way in which Pope Francis acknowledged the 

Big Bang Theory before a stupefied Vatican audience. Historian Robert Osri has 

argued that "women immigrants often turn to religion as a way of addressing the 

difficulties of being 'at the center of family conflict'" (67-68). People also turn to  

religion in the context of feeling alienated in a foreign land or simply because they 

want to belong somewhere. No wonder, women folk throng religion as the best place 

to be  in, perhaps because it offers a sense of belongingness in the context of the 

patriarchal, "other" world. 
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(Un)faithful Adaptations: 
the Road from Udakapola  to Thoovanathumbikal

Abstract

Adaptations ensure the minimum guarantee of success at the box office. The reworking of 
a popular story can rake in money without much effort. Interestingly, looking at certain 
movie adaptations closely one can see that the film appropriates, without any suspicion, the 
world view addressed to in the original, creating a new narrative. This paper looks at the film  
“Thoovanathumbikal” and the novel Udakapola written  by P. Padmarajan  against the 
unequivocal differences in the two perspectives of the novel and the film.Way back in 1987 
when the film was released it spurred a lot of unprecedented debates on the explicitness of an 
unconventional life. Whereas Padmarajan breaks off from the conventional social values 
considerably and appreciably in his novel, he seemingly succumbs to the demands of the 
society and makes the characters conform to the existing social mores in an effort to appease 
the middle class audience of his film. The medium of cinema is inextricably linked to the 
context of its production, hence seeking political correctness is one way towards better 
prospects for the film.The paper attempts to explore through a Nietschean perspective of 
how the Dionysian vision in the novel is conveniently tilted into the Apollonian frame by the 
author himself. This forced deliberation on the part of this exceptional auteur reflects a 
survival strategy in a society still hampered by the strictly moralistic axis on which it 
revolves.

Keywords : Adaptations, Apollonian, Dionysian, Social Mores, Political correctness

Strangely enough Kerala psyche exhibits ambivalence. On one hand, it has always been 
credited as a state with an illustrious tradition of awakening and out of the box thinking and 
on the other, with a dangerous preoccupation with rapes, moral policing, voyeurism and 
other forms of violence. This contradiction baffles on account of the way in which these 
incidents have risen in the course of say, ten years. More recently the society seems to be 
moving towards the extreme act of murder in terms of containment of male and female 
sexuality. Crimes related to sexuality apart from adding some sensational touch to the news 
are, incredulously, never discussed in media rooms. This appears so incongruous for a 
society which debates on everything under the sun, a rumination on the perverted libido of 
the state is a strict no-no. The discourses surrounding such events are interesting. Apart from 
the sporadic discussions on the 'Kiss of Love' event the core issue is addressed peripherally 
or with an irredeemable silence. Take for instance people who claim to be progressive and 
who talk for the basic rights of an individual or minority rights. They never forget to take an 
anticipatory bail that although they support such movements they should not be branded as 
'rebels' themselves. Nevertheless, these acts of social cowardice are the symptoms of a 
malignancy that lies deep rooted and gravely unattended in the consciousness of Kerala. This 
is the socio cultural context against which this paper is set. 

To begin with, this paper is not an attempt to trace the superiority of one form of text over 
the other. It, on the other hand, seeks to address the texts as two different entities promoting 



Santa Claus and Mahabali as Propagators of Consumerist Hedonism: 
What do Onam and Christmas have in Common with Consumerism?  
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Abstract: 

The paper is an attempt to look at the ever-escalating culture of consumption championed by 
media and media-managed festivals and celebrations like Onam and Christmas. It examines how 
the religious images like Santa Claus and Mahabali are appropriated by the market in order to 
project them as agents of hedonistic consumerism and indulgence.  The paper examines Mikhail 
Bakhtin’s theory of carnival and tries to propose that media-market space in a hyper-consumerist 
society appears as a permanent ‘carnival’ condition. 

Keywords: consumerism, festivals, carnival, Bakhtin, Santa Claus, Mahabali.  

This paper is a mapping of the carnivalesque topography of postmodern market space in 
Kerala with particular reference to the media-managed festivals and rampant consumer culture.  
What is meant by market-space is the entire consumer culture that has become one of the 
noticeable trademarks of Kerala society. The term includes both the physical market where 
goods are sold: shopping malls, supermarkets, retail outlets etc., and a pervasive media through 
which the physical world of goods meet the human world. The paper is built on the premise that 
advertising, with all its nuances, forms the language of capitalism. Advertising is the medium 
through which “the commodity world interacts with human world” (Jhally).  We come to know  

about goods and services through media and advertisements; and the market-oriented capitalism 
cannot mediate with the society without a language and advertising serves that function 
amazingly. No wonder why advertising is described as the poetry of capitalism. Like a poet 
allures and persuades his/her readers to a world of imagination and fantasy, an aesthetically 
constructed advertisement persuades it’s viewers to the shopping centers - the fantasy world of 
capitalism.   

The first part of the paper attempts to equate the media-manipulated market-space of 
Kerala society to Bakhtin’s theory of carnival in order to establish the argument that a modern 
consumerist society is immersed in a perpetual state of carnival. Consumption in a postmodern 
society is not an endeavor of the society to fulfill its material needs alone. Shopping itself is a 
means to find happiness for postmodern humans. Governments often promote a rather 
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ABSTRACT. In this paper we analyze a two priority queueing system generated as under: arrival

of customers to high priority(P1) queue constitutes a Poisson process of rate λ. The waiting room

has infinite capacity. They are served one at a time according to FIFO discipline. The service time

for each customer of this category follows exponential distribution with parameter µ1. While in

service customers have a tendency to interrupt own service. This occurs according to a Poisson

process of rate θ1. Self interrupted customers are sent to an infinite capacity low priority(P2) queue.

When at a service completion epoch of a high priority customer, if there is none left behind in P1

line, then the server goes to serve customers in P2. Their service time duration has exponential

distribution with parameter µ2. For the two priority system we assume that P2 customers are not

allowed to interrupt their service. Thus the system consists of a high priority waiting line and a

second waiting line which is generated from the first. No customers from outside joins P2. We

consider both preemptive and non preemptive service discipline. The joint system state distribution

is obtained from which the marginals are computed. Waiting time distribution of both type of

customers are derived. We then extend the results to three priority non preemptive case. Finally

the case of N + 1 priorities is briefly discussed.

AMS (MOS) Subject Classification. 60K25.

1. Introduction

In queueing literature priority queues stands for customers belonging to different

classes joining distinct waiting lines(one for each class) to receive service. The high-

est class of customers have priority(preemptive or non preemptive) over the rest; the

next in the order gets priority over all lower class customers and so on. The arrival

streams are independent. The dependence between queues is only through preference

of service. In contrast, the priority queueing system considered in this paper is a

highly dependent one even in its evolution. Each waiting line is generated by the

customers in the immediately preceding queue except the highest priority customers.

The generation of new queues is due to self interruption: the customer in service may

Received October 1, 2015 1061-5369 $15.00 c©Dynamic Publishers, Inc.
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Graphene Q-Switched Mode-Locked and
Q-Switched Ion-Exchanged Waveguide Lasers

Amol Choudhary, Shonali Dhingra, Brian D’Urso, Pradeesh Kannan, and David P. Shepherd

Abstract— In this letter, we present the use of monolayer
graphene saturable absorbers to produce Q-switched and
Q-switched mode-locked operation of Yb and Yb:Er-doped
phosphate glass waveguide lasers, respectively. For the
1535-nm-wavelength Yb:Er laser, the Q-switched pulses have
repetition rates up to 526 kHz and contain mode-locked pulses
at a repetition frequency of 6.8 GHz. The measured 0.44-nm
bandwidth should allow pulses as short as ∼6 ps to be generated.
Maximum average output powers of 27 mW are obtained at
a slope efficiency of 5% in this mode of operation. For the
1057-nm-wavelength Yb laser, Q-switched pulses are obtained
with a repetition rate of up to 833 kHz and a maximum average
output power of 21 mW. The pulse duration is found to decrease
from 292 to 140 ns and the pulse energy increase from 17 to 27 nJ
as the incident pump power increases from 220 to 652 mW.

Index Terms— Erbium, femtosecond pulse, high repetition rate,
solid-statelaser, optical pulses, optical waveguides, ytterbium.

I. INTRODUCTION

PULSED laser systems can have numerous applications in
medicine [1], industrial material processing [2], optical

frequency metrology [3], astronomy [4] and optical telecom-
munications [5]. Sources have been developed with pulse
durations in the femtosecond and picosecond regimes using
mode-locking techniques and with pulses in the nanosec-
ond and microsecond regime using Q-switching. Saturable
absorbers are one of the most common elements used to
generate optical pulses. They can cause a modulation in the
loss in the laser cavity that creates a short window where the
gain is greater than the loss leading to the formation of a pulse.
Semiconductor saturable absorber mirrors (SESAMs) [6] are
one of the most widely used saturable absorbers and consist
of a semiconductor saturable absorber layer combined with
a semiconductor Bragg structure, which forms the mirror.
However, the fabrication of SESAMs requires the use of
molecular beam epitaxy and the wavelength range of operation
is limited by the semiconductor bandgap. In contrast,
fabrication of graphene saturable absorbers is relatively

Manuscript received August 22, 2014; revised December 19, 2014; accepted
January 6, 2015. Date of publication January 9, 2015; date of current version
February 20, 2015. This work was supported by the EPSRC under Project
EP/J008052/1.

A. Choudhary, P. Kannan, and D. P. Shepherd are with the Optoelectronics
Research Centre, University of Southampton, Southampton SO17 1BJ, U.K.
(e-mail: a.choudhary@soton.ac.uk; pk2e10@orc.soton.ac.uk; dps@soton.
ac.uk).

S. Dhingra and B. D’Urso are with the Department of Physics and
Astronomy, University of Pittsburgh, Pittsburgh, PA 15260 USA (e-mail:
shd28@pitt.edu; dursobr@pitt.edu).

Color versions of one or more of the figures in this letter are available
online at http://ieeexplore.ieee.org.

Digital Object Identifier 10.1109/LPT.2015.2389631

low-cost and simple and they can operate over a broad range
of wavelengths making them promising candidates for use as
saturable absorbers [7].

Diode-pumped solid-state waveguide lasers have several key
features [8] that make them good candidates for pulsed laser
systems such as a low laser threshold, and high slope efficiency
(as long as the passive losses are kept low), good thermal
management allowing high average power operation, reduced
mode-locking threshold owing to the reduced mode-sizes in
the gain media and on the saturable absorber, compactness and
integration, and possibility of mass-production using photonic
clean-room techniques. Indeed, mode-locked waveguide
lasers have been demonstrated using SESAMs [9]–[12],
obtaining a repetition rate as high as 15 GHz [10] from
an integrated ion-exchanged waveguide laser. Ion-exchange
is a versatile technique for producing low-loss waveguides
and is compatible with photonic mass-production techniques.
Q-switched waveguide lasers have been demonstrated
using a variety of saturable absorbers [13]–[17] including
graphene [17]. However, there have been limited reports of
graphene mode-locked waveguide lasers, with femtosecond-
written waveguide lasers generating Q-switched mode-locked
pulses [18], [19]. In this letter we demonstrate the first, to the
best of our knowledge, Q-switched mode-locked integrated
waveguide laser operating in the 1.5 µm spectral window
with a repetition-rate of 6.8 GHz. A Q-switched Yb-doped
ion-exchanged glass waveguide laser is also demonstrated
and together these are the first pulsed waveguide laser results
based on the widely used ion-exchange waveguide-fabrication
technique using graphene as a saturable absorber.

II. FABRICATION DETAILS

The channel waveguides were fabricated via standard
photolithographic techniques in commercially available
Schott IOG-1 phosphate glasses using ion-exchange as
outlined in detail in [9]. For the 1.5 µm experiments the
glass was doped with 1.16 wt.% erbium (Er) and 4.77 wt.%
ytterbium (Yb) and for the 1 µm experiments the glass was
doped with 12 wt. % ytterbium (Yb). The samples were kept
in the ion-exchange furnace at a temperature of 325 °C for
10 minutes for the Yb3+-doped glass and for 30 minutes for
the Er3+, Yb3+-doped glass to form single-mode waveguides
at the lasing wavelength. During the ion-exchange, the
Na+ ions within the glass matrix were exchanged with the
K+ and Ag+ ions in the melt, which caused a local increase
in the refractive index (.0066 and .0051 for the Yb:IOG-1

1041-1135 © 2015 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See http://www.ieee.org/publications_standards/publications/rights/index.html for more information.
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ABSTRACT 

Kinetics of the selective oxidation of benzyl alcohol using molecular oxygen and manganese oxide 

supported activated carbon in presence of tetrabutylammonium bromide as phase transfer catalyst in toluene was 

studied at room temperature. Scanning electron microscopic imaging and X-ray diffraction analysis of the catalytic 

surface supported the aggregation of highly dispersed MnOx crystalline nanoclusters (a mixture of Mn2O3and MnO) 

on activated carbon surface. In these highly dispersed manganese oxide species, the coexistence of Mn2+ and Mn3+ 

were postulated to be the active sites in aerobic oxidation of benzyl alcohol with molecular oxygen. The presence of 

phase transfer catalyst found to increase the rate of oxidation considerably. The increased rate of oxidation of 

benzyl alcohol with molecular oxygen in presence of phase transfer catalyst is may be due to more and easier 

interaction of the reactants due to the closer proximity of oxygen and alcohol with the manganese species present 

on the catalyst surface and this reduces the interfacial surface tension. The use of phase transfer catalyst also 

ensured the smooth progress of the reaction at ambient conditions with high yield.  

KEY WORDS: Aerobic oxidation, benzyl alcohol, manganese oxide supported activated carbon, molecular, 

oxygen, kinetics, phase transfer catalyst. 

1. INTRODUCTION 
 Selective oxidation of alcohols to corresponding aldehydes has been a subject of intense research as these 

transformations have high significance in laboratory as well as in commercial synthesis (Lenoir, 2006, 

Matsumoto, 2008 and Fan, 2009). Benzaldehyde is one of the most desirable important precursor and 

intermediate in pharmaceuticals and fine organics (Amamoto, 2005; Pina, 2008). Selective oxidation of alcohols 

to corresponding aldehydes with environmentally benign inexpensive oxidants, such as molecular oxygen, 

hypochlorite and other oxidants has attracted great attention from both economic and environmental points of view 

(Pillai, 2004; Zhan, 2004; Mallat, 2004; Bijudas, 2004, 2014, 2015). There are reports on oxidation of benzyl 

alcohol to benzaldehyde with molecular oxygen, where addition of supporting materials, promoters and visible light 

irradiation have been used to improve the efficiency of the catalytic systems (Sigman, 2006; Arends, 2004). 

Studies on catalytic oxidation using precious metals or metal based compounds as catalysts, such as Au 

(Choudhary, 2010; Chen, 2011), Pd (Hai, 2011; Yasu-eda, 2010), Ru (Yu, 2009; Yamada, 2007) and Pt 

(Mallat, 1994; Perez, 2012) have been reported for selective oxidation of benzyl alcohol. But these catalysts are 

costly and less available and so it is desirable to investigate and develop inexpensive catalysts consist of 3d 

transition metals because those metals offer environmentally benign and cost effective alternative to noble metal 

catalysts. Among transition metals, manganese exhibits high catalytic activity for oxidation of benzyl alcohol to 

Benzaldehyde. Highly dispersed manganese oxide supported on activated carbon and alumina showed high 

efficiency for the aerobic oxidation of benzyl alcohol using molecular oxygen (Tang, 2009). This paper reports the 

studies on the characterization and structural identification of the catalyst surface. The role of efficient phase 

transfer catalysts (PT catalysts) like tetraalkylammonium salts in the kinetics of such air-liquid-solid phase 

oxidation is of great significance in environmental as well as theoretical points of view. Since there is dearth of 

information about such studies, we report the study of the kinetics and mechanism of the oxidation of benzyl 

alcohol using molecular oxygen with manganese oxide supported activated carbon in presence of PT catalyst. 

2. EXPERIMENTAL 

2.1. Materials: Manganese nitrate (2.0 mol dm-3) solution was prepared by mixing equal volumes of 2.0 mol dm-3 

solution of manganese sulphate and barium nitrate (Merck Millipore, India) after removing the precipitated barium 

sulphate. High purity activated carbon was prepared by washing with 2.0 mol dm-3 HNO3 and deionised water. 

After washing and drying, manganese oxide was deposited on activated carbon using aqueous solution of 

manganese nitrate by conventional wet impregnation method. 25 mL of manganese nitrate solution was taken in a 
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ABSTRACT 

Kinetics of cyclohexanone oxidation by dichromate ion has been studied in acetic acid – water medium. The 

reaction showed first order kinetics with the concentration of substrate and oxidant. Adipic acid was obtained as the 

product which was proved by melting point determination and IR spectral analysis. The reaction failed to initiate the 

polymerisation of added acrylonitile and involvement of any radical intermediate is ruled out from this result. The 

reaction rate is decreased with increase in dielectric constant of the medium. Thermodynamic variables like activation 

energy, enthalpy and entropy of activation and free energy change were determined and a suitable mechanism is 

proposed. 

Keywords: Cyclohexanone, potassium dichromate, oxidation, kinetics, mechanism. 

1. INTRODUCTION 

Oxidation of organic compounds is very important and found useful in chemical industries for the production 

of various commercial products. Most of the industrially important organic compounds like aldehydes, ketones, 

carboxylic acids etc. can be produced by the oxidation of related substrates by various oxidizing agents (Lee, 1980; 

Wiberg, 1965). Permanganate, chromate, hypochlorite etc. are extensively used for the primary and secondary 

alcohol oxidation reactions in a selective manner to get corresponding aldehydes (Bijudas, 2015, 2014, 2004, 

Mahanti, 1990; Sharma, 2013).  Kinetic studies of oxidation alcohols using permanganate and chromate were already 

reported. (Bijudas, 2004, 2015; Basheer, 2007, Joseph, 2007; Rao, 1986). But only few reports are available on the 

kinetics of oxidation of ketones by dichromate as oxidant and hence we carried out this work. Various forms of 

chromate can be employed for selective oxidation of alcohols and the oxidation of ketones to corresponding 

carboxylic acids.   

The present paper reports the kinetics and mechanism of cyclohexanone oxidation in aqueous acetic acid 

medium using potassium dichromate. Stoichiometry of the reaction, isolation of product and its characterization, 

effect of oxidant and substrate concentration, effect of dielectric constant of the medium, effect of acid and added 

salt and effect of temperature on the reaction rate are carried out. Thermodynamic variables like energy of activation 

(Ea), enthalpy of activation (ΔH#), entropy of activation (ΔS#) and free energy of activation (ΔG#) were calculated 

and a suitable mechanism is suggested in accordance with the experimental observations. 

2. EXPERIMENTAL  

Analar grade potassium dichromate (Merck, India) was used as obtained and acetic acid was purified by 

reported methods (Perrin et al. 1966, Vogel 1967). Cyclohexanone (Merck, India) was purified by distillation and 

double distilled water was used for the entire experiment. 

The stoichiometry of the reaction was studied under the condition [K2Cr2O7] > [cyclohexanone]. Reaction 

mixture containing K2Cr2O7 and cyclohexanone in 20 % aqueous acetic acid medium was kept at 303 K in a 

thermostat for 6 hours to complete the reaction. Then 2 mL of the reaction mixture was pipetted out and the amount 

of unreacted dichromate was estimated iodometrically.  This was repeated till a constant value obtains and from the 

concentration of unreacted K2Cr2O7, stoichiometry of the reaction was determined. Product analysis was done by 

stirring excess of dichromate with cyclohexanone in 20% aqueous acetic acid medium for about five hours at room 

temperature. The obtained solution was treated with sodium metabisulphite and then extracted with ether. The 

organic layer obtained was again extracted with 10 % sodium carbonate and the aqueous layer is collected and 

acidified with concentrated HCl. The obtained product, on acidification and purification was identified by 

determining its melting point and by infra-red spectral analysis. 

Kinetic investigations were done at various temperatures in a thermostat with an accuracy of +0.1º C by 

maintaining pseudo first order condition by keeping [cyclohexanone] >> [dichromate]. A fixed volume of known 

concentration of dichromate in 20% aqueous acetic acid was equilibrated. The oxidation was initiated by mixing 

required volume of cyclohexanone in acetic acid which was previously thermostated to the already thermostated 

dichromate solution. The reaction mixture was shaken well and aliquots of it were withdrawn at regular intervals and 

the iodometric determination of concentration was done up to 90% completion of the reaction. The kinetic analyses 

were repeated and pseudo first order rate constants, kobs were calculated from the linear least square plots of log 

[dichromate] versus time. 

3. RESULTS AND DISCUSSION 

Reaction stoichiometry was established by equilibrating known excess concentration of dichromate ion with 
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KARUTHAMMA: A VICTIM OF PATRIARCHAL PREJUDICE 

Jyothsnnn M Ramesh 
M.A. UGC-NET 

Abubakkar K. K., 
Asst. Professor, 

Government Victoria CoUege Palakkad, Kerala 

Gender is a social construct. The lens of a patriarchally prejudiced society views the female as 

the marginalized. This paper discerns a subversive reading of Takazhi's 'Chemmeen' where its 

heroine Karuthamma is the focal point. Karuthamma is perhaps a blow to the male dominated 

society, a real bold woman who fights the ethics of the fishermen community. Her sensual appeal is 

problematised. The author' s objectionable representation of female body is examined through gaze 

theory. The paper also interrogates the logic of female chastity as subservient and how her continence 

can bring welfare to the shore. Karuthamma emerges as a new woman who fulfills her dreams in 

death. 

KEYWORDS: Patriarchy, Gaze, Subaltern, Marginalised, Representalion, Problematized, Colonial 

Feminist approach to critical texts has multifarious dimensions . Switching over from politics 

to patriarchy, shift from androtexts to gynotexts, from feminist to female and feminine discourses are 

a few of such terrains of feminist approach. The emphasis on contractedness of family, conditioning 

of her identity and behaviour as per socially accepted norms and practices has redefined her role in all 

social communities from East to West or elsewhere. The Jnanpitb Award winner Thakzhi 

Shjvasnakara Pillai's masterpiece Cliemmeen ( 1956), a classic of its own kind, brought much market 

success and boomerang in glorifying or romanticizing the tale of punching love of Pareekutty and 

Karuthammama 1• 

The present paper is an effort to dismantle the culturally or conventionally codified female 

posture assigned to her in this literary construct without looking into the hidden and in1perceptive 

(138) 
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Abstract. We study an N4/\rt/1 qrreue ivith a sei of sen,ic:es in undesired
stafcs and:r dcsircd s1 rrl,c. AniviLls ilrc A,c(:ol(ling 1,o:r. I'oissott l)tocoss
with rnea,ri ratcr,\.,\rr "rrrir,'ir,l errtct's ittt,t, tlesiretl st:r'r,'it;c ti'iIlr plolr.tltilill
6, otherwise goes [o one o1't]re urrrlesirecl selvices wi[]r cotnplelnentar]'

. probabilitv clepending on t,hc cnvironmcntal factors. Whcn thc sclvicr:
time in undesired states exceeds a threshold random variable. the crts-

tomer is pushed out of the system. Otherwise the customer, after recog-

nizing that the cul'r'ent scrvice is not thc right onc n]ovcs tci dcsircd
service state" We discuss the case o{'rz undesired services attd a, desired

service.

Keywords: LTnclesired/clesilerl scn'ice s[ates ' Rattclorn llrlesholcl r:lock
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In the arrahysis of classic queueing nlodels tt is assr-tmecl tlrat the sel'\,trl is c:()ttl-
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Ultrafast High-Repetition-Rate Waveguide Lasers
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Robert W. Eason, Jacob I. Mackenzie, Xian Feng, Wilson Sibbett, and C. Tom A. Brown
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Abstract—We report on progress in the field of integrated mode-
locked waveguide lasers with an emphasis on compact monolithic
designs producing picosecond and femtosecond optical pulses at
multi-GHz repetition rates.

Index Terms—Integrated optics, lasers, ultrafast optics,
waveguides.

I. INTRODUCTION

C
OMPACT sources of picosecond or femtosecond optical

pulses with high repetition rates have applications in a di-

verse range of areas including communications [1], frequency-

comb spectroscopy [2], [3], optical sampling [4], and nonlinear

microscopy [5]. Semiconductor lasers, in either edge-emitting

[6] or surface-emitting [7] formats, mode-locked fiber lasers

[8], micro-ring resonators [9], and carefully engineered bulk

laser systems [10] can all offer routes to sources of short pulses

at multi-GHz repetition rates offering a range of attributes in

terms of maximum repetition rate, average power, pulse dura-

tion, and stability. Within this field there is growing interest in

waveguide lasers that can afford the potential for monolithic

short cavities with fundamental mode-locked repetition rates of

∼10GHz [11], integrated components for passivemode-locking

[12] and dispersion control [13], and gain media compatible

with the generation of femtosecond pulses [14] and high aver-

age powers [15], [16]. The waveguide geometry also lends itself

to integrated diode-pumping [17], spatial mode control [18] and

efficient heat removal [19].

In this paper we will review the progress to date in the area of

ultrafast waveguide lasers. We will discuss potential gain media
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for such systems, the fabrication techniques that can be used

to make suitable low-loss devices, the integration of compo-

nents for pulse production and dispersion control, and the results

achieved so far with high-repetition rate integrated waveguide

laser systems.

II. ULTRAFASTWAVEGUIDE GAINMEDIA

The wide variety of integrated-optics fabrication techniques

has allowed low-propagation-loss waveguides to be produced

in a broad range of gain media. Many of these media have been

shown to be suitable for the production of ultrashort pulses.

A. Rare-Earth-Doped Glasses

Low-loss (∼0.1 dB/cm) channel and planar waveguides are

commonly produced in rare-earth-doped glasses via ion ex-

change. In a typical process, a sodium-rich glass is placed in

a salt melt containing potassium and/or silver ions that diffuse

into the glass in exchange for sodium ions, leading to a lo-

cal change in refractive index that can be used to form optical

waveguides. Appropriate photolithographical patterning tech-

niques permit the fabrication of both planar (one-dimensional

confinement) and single-mode channel devices. The glasses

used for exchange can be compatible with relatively high rare-

earth doping levels for short devices and hence high fundamen-

tal repetition rates when mode-locked as monolithic devices.

Rare-earth dopant emission spectra in glasses are also typically

broader than in crystal hosts, allowing the generation of ultra-

short pulses. Ion-exchanged glass waveguide lasers based on

Nd3+ , Yb3+ , Er3+ , and Tm3+ [20]–[23] have all been demon-

strated. Other techniques for glass waveguide laser production

include flame-hydrolysis deposition [24], rf sputtering [25] and

laser inscription [26].

B. Ti3+ -Doped Sapphire

Titanium-doped sapphire is the most prominent bulk laser

system for broad tunability and the generation of ultrashort

pulses. Typically, it requires pumping by argon-ion lasers or

frequency-doubled diode-pumped solid-state lasers and has a

relatively large threshold power requirement, although recent

advances have paved the way for directly diode-pumped sys-

tems to be produced [27]. Consequently, there has been signif-

icant interest in creating low-loss optical waveguides in this

material to deliver compact low-threshold devices. Fabrica-

tion techniques for sapphire planar waveguides include pulsed

laser deposition (PLD), ion in-diffusion, ion-implantation,

and laser inscription [28]–[31] and several waveguide laser

1077-260X © 2015 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See http://www.ieee.org/publications standards/publications/rights/index.html for more information.
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Tinmonoxide (SnO) is considered as one of themost important p-type oxides available to date. Thin films of SnO
have been reported to possess both an indirect bandgap (~0.7 eV) and a direct bandgap (~2.8 eV)with quite high
hole mobility (~7 cm2/Vs) values. Moreover, the hole density in these films can be tuned from 1015–1019 cm−3

just by controlling the thin film deposition parameters. Because of the above attributes, SnO thin films offer great
potential for fabricating modern electronic and optoelectronic devices. In this article, we are reviewing the most
recent developments in this field and also presenting some of our own results on SnO thin films grown by pulsed
laser deposition technique. We have also proposed a p–n heterostructure comprising of p-type SnO and n-type
ZnO which can pave way for realizing next-generation, all-oxide transparent electronic devices.

© 2015 Elsevier B.V. All rights reserved.
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1. Introduction

Transparent semiconducting oxides (TSOs) constitute an important
class of materials which are widely used in numerous unconventional
areas of applications [1,2]. Many varieties of materials which belong
to this group have been reported since the first report of such an
oxide (CdO) in 1907 [3]. SnO2, In2O3, ZnO and dozens of its doped
versions are well-known n-type TSOs that are widely tested for various
electronic/optoelectronic devices as passive or active components.

Majority of known TSOs shows n-type conduction. P-type TSOs are very
few in number and their performance is not as good as their n-type
counterparts. Performance of p-type oxide materials is mainly limited
by the lowmobility of holes in the valence band compared to themobility
of electrons in the conduction band. Inmost of the p-type oxide semicon-
ductors, valence bandoriginates fromhighly directional oxygenp-orbitals
which severely limit carrier transport in a slightly disordered structure
[4–6]. However, in SnO, the contributions of Sn 5s states near the top of
valence band facilitates appreciable holemobility andhence is considered
a suitable candidate for developing oxides based active electronic devices
[7]. The interest in SnO thin film research got further ignited by the report
of its use as a channel layer in a p-type thin film transistor (TFT) in the
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Tin Oxide Based P and N-Type Thin Film Transistors Developed
by RF Sputtering
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Tin oxide has been demonstrated as an ideal material for fabricating p-type and n-type thin film transistors (TFTs) for transparent
CMOS type device fabrication. Both p and n-type conduction was observed in the thin films, prepared from metallic tin target by
simply varying the oxygen flow rate during RF magnetron sputter deposition. Films deposited at room temperature were amorphous
in nature, which after annealing at 200◦C in air, crystallized to SnO and/or SnO2 phases. The TFTs fabricated on thermally oxidized
silicon substrates showed high field effect mobility of 4.13 and 16 cm2/Vs with drain current on-off ratio 6 × 102 and 107 respectively
for SnO p-type and SnO2 n-type TFTs. These are the highest values for p-type and n-type oxide TFTs fabricated from same source
material.
© The Author(s) 2015. Published by ECS. This is an open access article distributed under the terms of the Creative Commons
Attribution Non-Commercial No Derivatives 4.0 License (CC BY-NC-ND, http://creativecommons.org/licenses/by-nc-nd/4.0/),
which permits non-commercial reuse, distribution, and reproduction in any medium, provided the original work is not changed in any
way and is properly cited. For permission for commercial reuse, please email: oa@electrochem.org. [DOI: 10.1149/2.0091509jss]
All rights reserved.
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Wide band gap oxide semiconductors are an interesting class
of materials widely studied for high performance thin film transis-
tor (TFT) applications. A variety of oxide semiconductors has been
demonstrated as suitable materials to develop high performance n-
channel TFTs on a variety of substrates, including plastics and pa-
pers in recent years.1–9 However, fabrication of a p-channel TFT
with performance comparable to n-channel TFT is still a challenge.
The conduction band in n-type oxides is mainly derived from large
(n > 4) spherically symmetric metal ns orbital. The hybridization
is hence not limited to the nearest metal cation but even extends to
second neighbor metal cation. This results very low electron effective
mass and hence maximum electron mobility in n-type oxides.10 On
the other hand, the carrier conduction path (valence band) in p-type
oxides is mainly formed from oxygen p orbitals. The localized nature
of p-orbitals results large hole effective mass which severely limits
the hole mobility in p-type oxides, which is the main difficulty in
achieving high performance p-channel oxide TFTs.11,12

Like most other members in group 14, tin oxide exists in two stable
forms; SnO2 with oxidation state +4 and SnO with oxidation state
+2. SnO2 thin film is a well-known n-type transparent semiconductor
in doped or un-doped conditions due to the presence of intrinsic
defects, i.e., oxygen vacancies.13 It is an extensively studied material
as passive or active component in various opto-electronic applications.
On the other hand, SnO has been reported as an intrinsic p-type semi-
transparent semiconductor. The origin of p-type conductivity in SnO is
mainly attributed to the Sn vacancy.14,15 The successful fabrication of
p-type TFT using a very thin SnO channel layer has recently received
wide attention of scientific community.16 Subsequently, many research
groups have successfully fabricated SnO based p-channel TFTs on a
variety of substrates.17–22 SnO has an indirect band structure with
major contribution from Sn 5s and O 2p orbitals near the valence
band maximum (VBM), and Sn 5p orbitals near the conduction band
minimum (CBM).14 Contribution of metal s states to VBM makes SnO
a better hole conductor compared to other p-type oxides. Hence SnO
is considered as an ideal material to develop high mobility p-channel
TFTs.

Though there are reports of n-channel SnO2 TFTs,23–25 and p-
channel SnO TFTs,16–22 there are very few reports of fabrication of
both n and p-type TFTs starting from same base material.22,26,27 An
important aspect of tin oxide material is that we can easily achieve p-
type (SnO phase) and n-type (SnO2 phase) conduction in this material.
In this paper, we report the fabrication of both p-channel and n-
channel TFTs starting from same source material. P-channel and n-
channel TFTs were developed on silicon substrates by RF sputtering

zE-mail: kjsaji@victoriacollege.in; kjsaji@gmail.com

with metallic tin as target material. P-type or n-type conduction was
achieved in the RF sputtered films by simply varying the oxygen flow
rate during the film deposition.

Experimental

Thin films were deposited on glass substrates by an RF magnetron
sputtering system using a 2′′ metallic tin target (99.99% pure). Sputter-
ing was carried out at 50W RF power keeping the deposition pressure
at 2.5 mtorr. Depositions were done at room temperature by varying
the oxygen flow rate from 5%−12% [O2/(O2+Ar)] of total process
gas into the sputtering chamber. At this condition, the deposition rate
was 60–70 Å/min. After deposition, films were annealed at 200◦C for
1 hour in air.

Thickness of the thin films was measured using a stylus profilome-
ter. SnOx phase formation was studied with x-ray diffraction analysis
using Siemens 5000 diffractometer with CuKα radiation. Electrical
properties of the films were determined by Hall effect measurements
at room temperature in van der Pauw configuration using an HMS
3000 Ecopia set-up and optical bandgap was estimated from com-
bined transmission and total reflection spectra recorded in a Shimatzu
UV 3600 spectrophotometer.

After optimizing the deposition conditions, bottom gated TFTs
were fabricated on thermally oxidized silicon substrates. 25 nm thick
SnO or SnO2 channel layer (width/length = 500 μm/500 μm) was
deposited on Si/SiO2 substrates by RF magnetron sputtering. Ni/Au
(10 nm/50 nm) and Ti/Au (10 nm/50 nm) stacks deposited by elec-
tron beam evaporation were used as source and drain electrodes for
SnO and SnO2 channel TFTs respectively. Channel and source/drain
electrodes were realized by metallic masks.

Results and Discussion

X-ray diffraction analysis (Fig. 1) shows that thin films are mainly
amorphous in nature before annealing. The film prepared at 5% oxy-
gen flow showed metallic tin peaks only, though the film was not
metallic in appearance. After annealing, the same film showed diffrac-
tion peaks of SnO phase along with some small peaks of metallic tin.
Contribution of metallic tin decreases and diffraction from SnO phase
becomes stronger for the films deposited at higher oxygen flow rate.
At 10% oxygen flow rate, all observed peaks were attributable to
diffraction from SnO planes. At 11%, diffraction from mixed phases
of SnO and SnO2 were observed which finally converted to pure SnO2

at 12% flow rate.
Absorption coefficient of the films were calculated from the trans-

mission and reflection measurement data. Direct bandgap was then
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Abstract

The new species Oldenlandia vasudevanii from the Southern Western Ghats, Palakkad, Kerala, India, is described and illus-
trated. The species differs from its allied species O. stocksii and O. hygrophila in terms of stout pedicel, calyx lobes exceed-
ing the level of corolla, number of stipules, number of accessory calyx teeth, and size of the corolla tube. Description of taxa 
with distribution, ecology and comparison among allied taxa has been provided.

Key words: Hedyotis, Kerala, Nelliampathy, Oldenlandia, Palakkad, Western Ghats

Introduction

The genus Oldenlandia Linnaeus (1753a:119) belonging to the tribe Spermacoceae Chamisso & Schlechtendal ex de 
Candolle (1830:343) of the family Rubiaceae with about 248 species (www.theplantlist.org) occurs throughout the 
tropical and sub-tropical regions of the world (Govaerts et al. 2011). There have been taxonomic ambiguity on generic 
delimitation with respect to Hedyotis Linnaeus (1753b:101) since the first description of Oldenlandia by Linneaus 
(1753a). The two genera, Hedyotis and Oldenlandia, together comprise more than 500 species (Dutt & Deb 2004) 
and have often been treated as congeneric or variously been treated as either Hedyotis or Oldenlandia (Bremer & 
Manen 2000, Neupane et al. 2009, Wilkstrom et al. 2013). Recent phylogenetic studies revealed that the Hedyotis–
Oldenlandia complex is a highly polyphyletic group in which Hedyotis should only include most Asian taxa with erect, 
robust herbs or shrubs and diplophragmous capsules and Oldenlandia s. str. consists primarily of African species that 
are characterized by small herbs, having flowers with inserted stamens, styles and loculicidally dehiscent capsules 
(Guo et al. 2013). In India, the genus Oldenlandia is represented by 28 species (Hooker 1880a, Gamble & Fischer 
1923) of which 13 species and one variety are documented from Kerala state (Sasidharan 2013, Jose et al. 2015).
 During the floristic exploration in the Kollengode range forests of Nemmara forest division of Southern Western 
Ghats, the authors came across this taxon growing in the Karassuri region of Nelliampathy hills of Palakkad district 
in August 2015. Analysis of the collected material showed its alliance with O. stocksii Hooker (1880b:67) and O. 
hygrophila Bremekamp (1974:359), but critical comparison with protologues (Hooker 1880b, Bremekamp 1974) and 
the type specimens deposited at Kew Herbarium (O. stocksii : bar code no:—K000031279 and O. hygrophila : bar code 
no:—K000031277) proved this taxon as new to science, which is described and illustrated here as a novelty.
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ABSTRACT 

Kinetic and mechanistic investigations on the oxidation of naphthalene by permanganate in aqueous acetic 

acid medium with mineral acid were reported. The product, phthalic acid was identified by melting point 

determination and infra red spectral analysis. The reaction showed first order kinetics with respect to the 

concentrations of the oxidant, substrate and added acid. The effect of dielectric constant of the solvent indicated the 

possible interaction between an ion and a dipole or between two dipoles. The added salt had no influence on rate of 

reaction and negates the possible interaction between two charged species. Various thermodynamic factors like 

enthalpy of activation, entropy of activation and free energy are determined and a mechanism in accordance with the 

observations was suggested. 

KEY WORDS: Naphthalene, Potassium Permanganate, Oxidation, Kinetics, Mechanism. 

1. INTRODUCTION 

 Many industrially significant organic compounds are produced by the use of suitable oxidizing agents. The 

conversion of organic compounds from one functional group to another usually involves a gain of oxygen or loss of 

hydrogen. Various oxidants are used in which permanganate (Lee, 1980; Wiberg, 1965; Rajendran, 2003), 

dichromate (Sharma, 2013; Dey, 1990; Basheer, 2007; Bijudas, 2004; 2014; 2016), Hypochlorite (Bijudas, 2015; 

Stephen, 1982; Hill, 1984) and bromate (Paakkonen, 2010; Hu, 2013) are quite common in many oxidation reactions. 

The present investigation is intended to study the kinetics of naphthalene oxidation in aqueous acetic acid medium 

using potassium permanganate and to propose a mechanism in accordance with the obtained results. We have carried 

out experiments to bring out the stoichiometry of the reaction, isolation of product and its characterisation, effect of 

oxidant and substrate concentration on reaction rate, effect of dielectric constant of the medium and effect of acid 

and added salt on reaction rate. The reaction was done at different desired temperatures to determine the 

thermodynamic variables such as energy of activation (Ea), enthalpy of activation (ΔH#), entropy of activation (ΔS#) 

and free energy of activation (ΔG#).  

2. EXPERIMENTAL  

Acetic acid (Merck, India) was purified by refluxing with potassium dichromate for five hours and distilled 

(Perrin, 1966; Vogel, 1967). Analar grade naphthalene and potassium permanganate were used as available in all the 

experiments.  All other chemicals used were of A.R. quality and doubly distilled water was employed in the entire 

work.  

The reaction stoichiometry was studied with excess concentration of permanganate ion with that of 

naphthalene. A reaction mixture which contains known concentration of naphthalene and permanganate ion in 50% 

acetic acid-water containing 0.2 mol dm-3 H2SO4 was refluxed in a round bottom flask for about three hours for the 

completion of the reaction. Aliquots of the reaction mixture were taken out and the concentration of remaining 

permanganate was estimated spectrophotometrically. From the concentration of remaining permanganate ion, the 

stoichiometry of the oxidation was determined. 

The product of oxidation was analysed by refluxing the reaction mixture containing excess potassium 

permanganate over naphthalene in 50% aqueous acetic acid and sulphuric acid (0.2 mol dm-3). Unreacted 

permanganate was declourised on the addition of sodium bisulphate and suspended manganese dioxide particles 

were removed by filtration. The solution was extracted (three times) with ether and the organic layer was collected 

and treated with 10% sodium bicarbonate solution. The aqueous layer was collected and treated with conc. HCl. The 

crystalline precipitate formed was filtered, dried and the obtained product after purification is charecterised by 

melting point determination and infra red spectral analysis. 

Kinetic investigations were carried out at various desired temperatures in a thermostat with an accuracy of 

+0.1º C.  A known concentration of permanganate in 50:50 (v/v) aqueous acetic acid containing 0.2 mol dm-3 H2SO4 

is equilibrated at the desired temperature. The reaction is initiated by rapid addition of required volume of previously 

thermostated naphthalene solution in glacial acetic acid. The reactants were shaken well and aliquots were taken out 

at regular intervals of time and the unreacted permanganate concentration was determined by UV- Visible 

spectrophotometer. Pseoudo first order condition of the reaction was maintained by keeping [naphthalene] >> 

[permanganate]. The kinetic investigations were repeated and pseudo first order rate constants, kobs were determined 

from the linear least square plots of log [permanganate] versus time. 
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Abstract: Kinetic studies of the oxidation of 1-phenyl ethanol and some of its para 
substituted derivatives by hypochlorite have been studied in aqueous acetic acid medium. The 

reaction showed first order dependence on both [1-phenyl ethanol] and [hypochlorite]. The 

reaction did not induce the polymerisation of added acrylonitrile and rules out the involvement 
of any radical intermediate in the reaction. The rate of reaction found to increase with increase 

in dielectric constant of the medium. The order of reactivity among the studied alcohols is p - 

CH3 > - H > p – Cl > p – NO2.  Plots of log k2 versus Hammett's substituent constant () has 
been found to be linear with a negative slope indicating an electron deficient carbon centre in 

transition state. Thermodynamic parameters were determined and a suitable mechanism is 
proposed in concordance with the obtained results. 

Key words : 1-phenyl ethanol, para substituted 1-pheny ethanols, Hypochlorite, kinetics, 

mechanism. 
 

Introduction 

Oxidation reactions are very important in synthetic organic chemistry today. Various substrates which 

are commercially important are prepared by the oxidation reactions of substrates
1-2

. Various oxidizing agents 

are used in which permanganate
3-5

, chromate
6-8

, hypochlorite
9-11

 and bromate
12-14

 are very important in oxidative 
conversions.  

The present report deals with the kinetics of the oxidation of 1-phenyl ethanol and para substituted1-
phenyl ethanols by hypochlorite in aqueous acetic acid medium. Stoichiometry of the reaction, product analysis 

and effect of concentration of added substrate, oxidant and salt, effect of polarity of the medium, effect of 

substituents and effect of temperature on the rate of oxidation were carried out. Based on the results obtained, 
various activation parameters were computed. Structure – activity relationship was also studied by plotting the 

Hammett plot. A suitable mechanism is proposed based on the experimental observations.  

Experimental 

Analar grade sodium hypochlorite (E Merck, India) was used and its solution was prepared in doubly 

distilled water.  Acetic acid (E Merck, India) was purified by refluxing with sodium hypochlorite for three hours 
and distilled

15-16
. 1-phenyl ethanol used was of analar grade (Merck KGaA, Germany). p-chloro, p-nitro and p-
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ABSTRACT 

This paper investigates the performance of Bank ETFs by comparing to its benchmark i.e, CNX PSU  Bank Index.  The ETFs, like 

index funds, typically reflect the performance of the benchmark index. Hence, looking at the performance of benchmark indices of 

India, retail investor can also expect similar kind of returns from the ETFs, instead of struggling to select the best out of available 

funds..  It further examines its risk-return with the help of mean, standard deviation, beta, R-squared statistics, Sharpe and 

Treynor ratio. It has been observed that the entire selected bank ETFs is cost effective and moderately aggressive in nature.  

 

INTRODUCTION 

Investment is the commitment of funds in an asset or financial instruments with the aim of generating future returns in the form of 

interest, dividend or appreciation in the value of the instrument. Investment is involved in many areas of the economy, such as, 

business management and finance no matter from households, firms, or Governments. An investor has numerous investment 

options to choose from, depending on his risk profile and expectation of returns. Different investment options represent a different 

risk-reward trade off. Low risk investments are those that offer assured, but lower returns, while high risk investments provide the 

potential to earn greater returns. Hence, an investor’s risk tolerance plays a key role in choosing the most suitable investment. 

Various investment options available are Bank Deposits, Commodities like Gold, Silver, Post Office Savings Schemes, Public 

Provident Fund, Company Fixed Deposits and Stock Market options like Bonds and Debentures, Mutual Funds, Equity Shares 

etc., Of the various types of investment options in the Stock Market, Exchange Traded Funds (ETFs) happens to be one of the best 

options to be included in the portfolio for diversification of risk. The idea of ETF was first conceptualized by Benchmark Asset 

Management Company Private Ltd. in India in 2001. In this context, the study is undertaken to assess the importance of Gold 

ETFs and it’s performance in India ,known as Nifty BeES. Due to the distinctive structure of ETFs, all types of investors whether 

retail or institutional, long-term or short-term can use it to their advantage. ETFs are a good quality investment for individual 

investors as well as for investment professionals.  

 

Table: 1 Global ETF Growth 
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ETF’s are the hybrid type of mutual fund which can be traded as share or stock on the Exchange. Exchange traded funds are one 

of the most preferred investment vehicles in the matured markets like USA, UK, Japan, Germany etc. Exchange traded funds were 

launched first in USA in 1993 and January 2002 in India. But so far it is not a popular investment in India. The reasons why 

ETF’s are not popular in the India are lack of product variability in the ETF’s. The market of ETF’s in India has lack of liquidity 

and product knowledge about the product in the general public and with big shots such as Foreign Institutional Investors, 

Domestic Financial Institutions and High Net worth Individuals.  

ETFs are just what their name implies: baskets of securities that are traded, like individual stocks, on an exchange. 

Unlike regular open-end mutual funds, ETFs can be bought and sold throughout the trading day like any stock. Most ETFs charge 

lower annual expenses than index mutual funds. However, as with stocks, one must pay a brokerage to buy and sell ETF units, 

which can be a significant drawback for those who trade frequently or invest regular sums of money. They first came into 

existence in the USA in 1993. It took several years for them to attract public interest. But once they did, the volumes took off with 

a vengeance. Over the last few years more than $1800 billion (as on June 2016) is invested in about 1830 ETFs. About 60% of 

trading volumes on the American Stock Exchange are from ETFs. The most popular ETFs are QQQs (Cubes) based on the 

Nasdaq-100 Index, SPDRs (Spiders) based on the S&P 500 Index, iSHARES based on MSCI Indices and TRAHK (Tracks) based 

on the Hang Seng Index. The average daily trading volume in QQQ is around 89 million shares. 

 

ETFs are not futures 
Even though ETFs and Futures allow investors exposure to an index, they are different in many regards. While Futures is 

a derivative product and trades in the F&O segment of NSE, ETFs are a cash market product and trade in the Capital Market 

segment of NSE. The maximum tenure available for futures is 3 months while ETFs can be held for as long as the investor wants. 

 

Index Tracking 
Index tracking has been widely acclaimed in practice and in theory as a winning strategy for long term investing. It has 

been the experience that globally, a majority of actively managed funds have under performed their respective benchmarks over a 

long period of time. In the US, in the last 20 years, an estimated 65-80% of the fund managers have under performed the S&P 

500.William Sharpe, a Nobel laureate in Economics, believes that all active fund managers together can never outperform the 

market. Consequently, all classes of investors viz. institutional and retail are increasingly moving towards investing in well-

defined indices, which are professionally managed. In fact the largest mutual fund scheme today is an index fund on the S&P 500 

managed by Vanguard. 

 

Index Funds 
An Index Fund is a mutual fund that tries to mirror a market index, like Nifty or Jr. Nifty, as closely as possible by 

investing in all the stocks that comprise that index in proportions equal to the weightage of those stocks in the index. These are 

passively managed funds wherein the fund manager invests the funds in the stocks comprising the index in similar weight. Index 

funds, while reducing the risk associated with the market, offer many benefits to the investors.Firstly, the investor is indirectly 

able to invest in a portfolio of blue chip stocks that constitute the index. Next, they offer diversification across a multiplicity of 

sectors since index stocks are generally a basket of 20-25 sectors. Added to these is the relatively low cost of management. Index 

funds are considered appropriate for conservative long term investors looking at moderate risk, moderate return arising out of a 

well-diversified portfolio. 
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Abstract: 
 

Despite the strides made by mankind in various walks of social life, intimate partner 
violence still remains a crucial human rights issue. Also described as domestic abuse or marital 
violence, this form of aggression can signify violence between partners living outside the legal 
structure of marriage and outside the hetero-normative order. But the patriarchal scheme of 
things puts women at the receiving end and marital abuse today predominantly indicates the 
abuse of women by their husbands. Such abuse, it has been shown, is on the rise among diasporic 
populations world over. The paper aims to study the depiction of domestic violence among the 
diaspora in two films, Provoked and Heaven on Earth, by placing them in the context of 
patriarchy and the peculiarities of the diasporic condition. 
 
Keywords: Marital Abuse, Diaspora, Cinema, Jagmohan Mundhra, Deepa Mehta 
 

Of the varied forms of violence that women face in the patriarchal world, marital 
violence or intimate partner violence is by far the most heinous and debilitating. It is a pointer to 
women’s vulnerability within the confines of the family, the adverse impact of which is difficult 
to surmount.  Though marital violence is prevalent all over the world irrespective of factors like 
race, class, religion or location, it is normalized and validated more in some communities or 
ethnic groups “as an inherent part of their cultural repertoire” (Menjivar 901). This is true about 
a country like India where married life and family relations are strictly determined by the codes 
of patriarchy and where family hierarchies are conscientiously maintained. Customs are such that 
the bride enters the family of the husband and becomes part of it after marriage, making it 
mandatory for her to mould herself to the ways of her husband and his family. The onus of 
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Abstract:  Jwalamalini  is  recognized as one of  the Yakshi  figures  in  Jaina  iconography.  Its origins are 

traced  back  to  the  early medieval  period. Historians  believe  that  the  cult  centred  round  Jwalamalini 

evolved in the Tamil lands. It represents the Tantric phase in south Indian Jainism. In Kerala, the most 

important  example  of  a  shrine  dedicated  to  Jwalamalini  is  Palliyara  Bhagavathy  temple,  near 

Vadakkenchery  in  Palakkad  district.  The  four  armed  deity  is  now  worshipped  as  a  Bhagavathy. 

Archaeologists  and  historians  have  identified  this  shrine  as  one  of  the  important  remnants  of  Jaina 

heritage  in Kerala. Located on the trade route  linking Coimbatore  in Tamil Nadu to Cochin, the shrine 

must have been prominent in the early medieval period. No inscription has been found in the temple.  
 

 

Keywords: Jwalamalini, Yakshi, Yapaniya Sect, Avarana‐Devata, Sasana Devata, Vahni 

Devata, Tantric 
 

 

Introduction 
Jawalamalini  forms  one  of  the  Yakshis  depicted  in  Jaina  iconography.  The  present 

paper is focussed on tracing the origins of the cult of this deity in Kerala. Considered as 

`avarana‐devatas’ or `surrounding divinities’, Yakshis are said to be representing Shakti 

(Kramrisch 1976). The figures of Yakshas and Yakshis are found depicted in association 

with the Jaina Thirthankara images. The worship of Yaksas and Yakshis may be traced 

back to the pre‐Christian era. Buddhist sources indicate that Yakshi was considered as 

a malignant demon devoted to devouring children before the deity was abosorbed into 

it. Buddhists made Yakshi, the protectress of their sanctuaries.  The whole character of 

this pre‐Buddhist, tribal deity changed and Yakshi began to be considered as a giver of 

children instead (Zimmer 1955). 
 

Iconographic representation of Yakshas and Yakshis started with the Mauryan times as 

is evident from the Buddhist stupas at Sanchi and Bharhut. These deities were depicted 

in  the Stupas based on stories prevailing  in pre‐Buddhist  times about  them. (Zimmer 

1955).  In  Jaina  images,  both  Yaksha  and  Yakshi  are  found.  Yakshas,  according  to 

Zimmer,  represent  `the  forces of  the soil, and  the mineral  treasures, precious metals, 

and jewels of the earth. (Zimmer 1972). On the other hand, Yakshi was representing a 

fertility goddess. (Sherman 1982).  Yakshi was a deity that was given a better treatment 
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in Buddhist iconography when compared to Brahmanism which relegated the yakshas, 

nagas and other folk gods and goddesses to a sub servient position. Some of them, says 

R C Majundar, were described as  `so many different aspects of  the Brahmanical cult‐

deities or as evil spirits vanquished by them’ (Majundar 1960).  
 

Yakshis in the South 
Tamil work Silappadikaram refers to `yakkini’, `enshrined outside the city gates in the 

quarters  of  monks  practising  dharma.’  Women  had  offered  milk  to  the  deity. 

(Ramachandra 1939). Obviously, this is a reference to the practice of worship of Yakshi 

in the period when Silappadikaram was composed. South Indian Jainologists trace the 

beginning of the cult of Yakshi back to the early historic period. (Desai 1957). In period 

of the Gangas of Karnataka (the 5th‐6th centuries A.D), there were shrines dedicated to 

the  Padmavati  Yakshi.  (Champakalakshmi  2011). Assimilation  of  folk  deities was  a 

process by which new Yakshis were popularised. The Jainas had worshipped Yakshis 

such  as Ambika, Kusmandini,  Padmavati,  and  Jvalamalini.  These were  depicted  in 

Jaina  iconography  as  sasanadevatas. While Mahavira  and Parsvanatha were historical 

figures, the sasanadevatas were `mythical beings.’ At the same time, their characteristics 

indicate  that  these  deities were  products  of  appropriation  of  the  attributes  of  folk 

deities such as mother and fertility goddesses. (Champakalakshmi 2011). 
 

Historians have argued that a theistic cult centring round the worship of Yakshis had 

started  in  the south from  the 10th century onwards. There were some  important Jaina 

preceptors – Naganandi, for instance—who played a leading role in the spread of the 

cult  of  the  attendant  deities.  In  the  early  phase, Ambika  and  Siddhayika were  the 

Yakshis popularised  in the Tamil  lands. At a  later stage, the Jaina Yakshis Padmavati 

and Jwalamalini got more popularity. (Desai 1957). During the reigns of ruling families 

Silaharas and Rattas, Padmavati Yakshi becsame very popular in Karnataka. In Tamil 

Nadu,  the  cults  centring  round  Padmavati  and  Jwalamalini  became  popular  under 

Ajjanandi. 
 

Tantric Influences and Iconographic Depiction of Jwalamalini 
The  Shasanadevatas  of  Jainism  are  represented  as  a  manifestation  of  Tantrism  in 

Jainism  (Bhattacharyya 2006). As  in  the  case of Brahmanism and Buddhism,  Jainism 

also promoted the worship of Tantric deities. Padmavati and Jwalamalini were deities 

of  the  Tantric  phase.  That was  also  a  period when  Bhakti  spirit  influenced  Puranic 

Hinduism. Padmvati Yakshi came to have four hands, each carrying a goad, a rosary, a 

noose and a fruit. This was true  in the case of Padmavati depicted  in Jaina shrines  in 

Chalukyan times. Jwalamalini was also depicted in a similar manner. The image of the 

Yakshi on the hillock Kanakagiri in Ponnur in Tamil Nadu bears eight hands. Seven of 

these  hands  carry  objects  such  as  disc, mace,  spear,  conch,  shield,  skull,  and  book 

(Desai 1957). One of the hands is in abhaya pose. Another image shows the deity seated 

on a buffalo. It carries a disc, arrow, noose, shield, trident, sword, and bow. The deity 

is seated on a bull in another instance. (Desai 1957). At Edehalli or Narasimharajapura 

in  the Kadur district  is  found a  temple dedicated  to  Jwalamalini. The deity has eight 
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Abstract 

 
 A service station offers several services of which one is the required and the others 

are harmful (or destructive) for each customer. At the time when selected for service 

customers enter in correct mode of service according to a Bernoulli process with 

parameter 𝑝 which is the probability of being selected in correct mode. Arrival follows 

Markovian arrival process and service time is Phase type distributed in both 

undesired and required phases. An exponentially distributed threshold clock starts 

ticking if a customer enters to incorrect mode and the service is terminated if the clock 

realizes before the customer is transferred to correct service mode. The rate of loss of 

customers, rate of customers leaving with correct service starting with incorrect 

service are computed.  

 

Keywords: desired/undesired service states, random threshold clock, Markovian 

arrival process  

 

1  Introduction 
 

In the analysis of classic queueing models it is assumed that the server is completely aware of the 

exact service requirement of a customer (see Gross and Harris [2]). Quite often only one type of 

service is offered by the system and so conflict does not occur. It is also true that the customer 
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Abstract. In this paper we study an A,t I\4 AP(2) I P H I I rerrial queueing moclel in
which the server takes vacations. There are two types of an ivals, type 1 ancl type 2.
While type I customers enjoy infinite waiting space. type 2 have to move or.rt ol the
main system to lind a place (if any) in an orbit of size -L, when the server is busy.
However, once taken tbr service, a type 2 customer completes his service and leaves
the system. In the absence of type I customers server goes on vacation but returns
when a customer arives for service, Else he conrpletes the vacation and returns.
The model is analyzecl in steady state using nratrix analytic methocls. An illustrative
numerical exampie is also provided.
Key words: Marked Markovian arrival process, retrial queLle, rvorking vacatioit,
phase type distriburion, algorithrnic probability.

l. fntroduction

Queueing models with retrials, server vacations and priority service discipline have
been analyzed in difTerent contexts by a number of authors. This is because conges-
tions in modern communication and other service systelns are very complex and have
to be modelled taking all possible aspects into consideration to manage the systems
efficiently and economically. Very otten, the systern will have to cleal with difl'er-
ent types of arrivals. Some of them require irnmediate attention (priority) while oth-
ers could wait till all the more urgent calls are attended. Some early works in this
topic zu'e Miller [26.1, Jaiswal [16], Takacs [33], Takagi [34], Takine [35], Takine and
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Abstract Statistical modeling of SAR images is one of the
important problems in SAR image interpretation. Several
types of theoretical models have been used for modeling
various SAR data, most of them being highly effective for
some particular land-cover typologies. The K-distribution
has been used as a flexible tool for the modeling of
SAR data over the non-homogeneous areas. In this paper,
we examine a q-analogue of the gamma model. The
new parameter q makes the density function very flexi-
ble for modeling purposes. This q-analogue also produces
an extension of the K-distribution. The performance of
the extended K model is tested on high-resolution X-band
SAR image and compared the result with respect to the
K-distribution.

Keywords Mellin transform · G-function · Heavy-tailed
distribution · Whittaker function · Rayleigh distribution

Introduction

Over the last couple of decades, there has been a grow-
ing interest in Synthetic Aperture Radar (SAR) images due
to its usability to operate in various weather conditions.
SAR images are widely used in various fields such as agri-
cultural assessment, urban mapping, flood monitoring etc.

� Princy T
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1 Centre for Mathematical Sciences, Trichur, Kerala, India

Automatic interpretation of information in SAR images is
very difficult because SAR images are corrupted by a noise
called speckle, which may hide important details on the
images.

The statistical modeling of SAR images is one of the
active research fields in the last few years. Understanding
the statistical properties of SAR images is one of the most
important concepts for further applications such as speckle
removal (Achim et al. 2003; Achim et al. 2006), classifi-
cation (Nyonngui et al. 2002; Koukoulas et al. 2004) and
target detection (Touzi et al. 1988). At present, one of the
major strategies of SAR image interpretation is to use the
methods of classical statistical pattern recognition, which
are based on Bayesian theory and can reach a theoretical
optimal solution (Oliver and Quegan 1998). In order to uti-
lize these methods for SAR image interpretation, a proper
statistical model must be adopted to model SAR image data.
Therefore, in the past few years, statistical modeling of SAR
images has become an active research field.

The research on statistical modeling of SAR images may
be traced back to the 1970s. A detailed study of the the-
oretical foundation of the speckle model of SAR images,
see Goodman (1976); Jakeman and Pussey (1976); Oliver
(1984). As a historic development of the statistical model-
ing, the product model simplified the analysis of modeling.
There is a vast literature on the contributions of the product
model of SAR images, see Lee (1980); Saleh and Rabbani
(1980); Ward (1981); Frost et al. (1982). The product model
combines an underlying RCS component σ with an uncor-
related speckle component n, so the observed intensity x in
SAR images can be expressed as the product

x = σn. (1)
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Abstract Reliability analysis is carried out after assuming a pathway model for the
basic life time distribution of components. Pathway model is a versatile model which
allows to go from one class of functions to two other classes of functions through
the pathway parameter q. When q < 1 one is in the generalized type-1 beta family
of functions. When q → 1 one goes into a generalized gamma family of functions.
When q > 1 one is in the generalized type-2 beta family of functions. Under such a
pathway model for the basic component distribution, residual analysis, proportional
hazard and accelerated hazard are examined.

Keywords Pathway model · Reliability analysis · Residual analysis · Proportional
hazard model · Accelerated life models

Mathematics Subject Classification 60E05 · 62E15 · 33C60 · 44A20 · 44A35 ·
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1 Introduction

A versatile mathematical and statistical model, called the pathway model, was intro-
duced in Mathai (2005) for the rectangular matrix-variate case, and extended to the
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a b s t r a c t

The Maxwell–Boltzmann and Raleigh densities are basic densities in many problems
in Physics. A multivariate analogue and a rectangular matrix-variate analogue of these
densities are explored in this article. The results may become useful in extending the usual
theories, where these densities for the real scalar variable case occur, to multivariate and
matrix variable situations. Various properties are studied and connection to the volumes of
parallelotopes determined by p linearly independent random points in Euclidean n-space,
n ≥ p, is also established. Structural decompositions of these random determinants and
pathway extensions of Maxwell–Boltzmann and Raleigh densities are also considered.

© 2016 Elsevier B.V. All rights reserved.

1. Introduction

In the current nuclear reaction rate theory the basic distribution assumed for relative velocity of reacting particles is
Maxwell–Boltzmann density. One of the forms of Maxwell–Boltzmann density for the real scalar positive variable case is

f ∗(x) =
4

√
π

β
3
2 x2e−βx2 , 0 ≤ x < ∞, β > 0 (1)

and the Raleigh density has the form

g∗(x) =
x
α2

e−
x2

2α2 , 0 ≤ x < ∞, α > 0. (2)

Derivations of reaction rate probability integral based on Maxwell–Boltzmann velocity density may be seen from Ref. [1].
Various basic results coming from Maxwell–Boltzmann distribution may be seen, for example, from Refs. [2–5]. We shall
extend these two basic densities tomultivariate as well as rectangular matrix-variate cases.Wewill need a few basic results
on Jacobians of matrix transformations which will be stated here as lemmas without proofs. For proofs and for other results
on Jacobians of matrix transformations see Ref. [6].

Lemma 1.1. Let X = (xij) bem×nmatrix of distinct real scalar variables xij’s. Let A bem×mand B be n×n constant nonsingular
matrices. Then

Y = AXB ⇒ dY = |A|
n
|B|mdX (3)
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Abstract

An attempt is made in this paper to extend various aspects of reliability analysis
in the real scalar variable case to the corresponding real matrix-variate cases. Prob-
ability of a matrix random variable being bigger than a given matrix is defined in
terms of norms and positive definite matrices. Then by using these definitions, var-
ious aspects of reliability analysis are extended to the corresponding matrix-variate
cases. A multivariate, in the sense of many real scalar variables, pathway model is
also defined and some probabilities connected with reliability are also evaluated here.

Keywords: Reliability analysis, real matrix-variate case, survival function in matrix-
variate case, risk function, matrix-variate pathway model, multivariate pathway
model

2010 Mathematics Subject Classification Numbers: 15B52, 26B12, 60E20,
62E15,33C60

1. Introduction

Let x denote the lifetime of a component in a machine or system or the lifetime of
the system itself. Then x is a real scalar positive variable having its own distribution.
Let [0, t] be an observation period or a preassigned time t. Then the probability that
the component lifetime survives this period or its lifetime x exceeds t is the survival
function S(t) = Pr{x > t}. This is also called the reliability function. Suppose
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    Abstract- Soil organisms are an integral part of agricultural 

ecosystems. The presence of a range of diverse community of 

soil organisms is essential for the maintenance of productive soil 

(Anderson 1975). Present study reviews the abundance, species 

richness and factors that cause these parameters to vary, of soil 

fauna in different ecosystems of Palakkad district Kerala, studied 

as a part of International Year of Soil 2015. The concept that 

anthropogenic activities act within soil communities is reviewed 

in the light of these findings, which are placed in the context of 

the wide literature relating to earthworm, ant and termite 

diversity, and factors that influence these with particular 

reference to land management. For the study, different 

ecosystems of Palakkad district was selected, soil from each 

ecosystem was extracted uniformly and the soil parameters such 

as pH, water holding capacity and soil fauna were noted. The 

influence of edaphic factors on soil faunal diversity is discussed 

in the context of these studies. We conclude that, even though 

edaphic factors influence the faunal diversity, human interaction 

is potentially the main cause of variation. The most profound 

impacts of human modification of soil was the reduction in key 

species diversity and their evenness. Habitat heterogeneity and 

agroforestry conditions which influences the distribution and 

abundance of soil fauna. In this study, taxonomic richness and 

abundance of soil fauna was higher in the tree-based systems 

compared to the annual crops and the agroforestry condition 

maintain the soil fauna.it help to maintaining of productive soil. 

 

    Index Terms- Agroforestry, Anthropogenic factors, 

Ecosystems, Soil fauna, Tree based ecosystems 

 

I. INTRODUCTION 

rom the moment a natural system is modified by human 

activities. The agricultural practices are altered to suit human 

needs and changing agricultural paradigms. Many studies have 

been performed on the effect of various agricultural practices on 

the soil fauna and the general trends of these effects.  First of all, 

soil organisms are one of the least concerned and revealed 

organisms in the scientific world even though a large percent of 

soil invertebrates have been enlisted in red data book published 

by the IUCN (Daniel et al.1998). So, if more studies are done 

considering soil organisms, more relevant information may be 

disclosed and this can certainly help in providing proper attention 

as well as practicing appropriate strategies for their conservation. 

  soil organisms are responsible for a range of ecological 

functions and ecosystem services including nutrient cycling, 

nitrogen fixation, control of pest and diseases, carbon 

sequestration ,maintenance of a good soil structure for plant 

growth and rain water infiltration, detoxification of contaminants 

(Swift et al.1979).An excessive reduction in soil biodiversity, 

especially the loss of species with key function, may result in 

severe effects including the long term degradation of soil and the 

loss of agricultural productive capacity. Soil health and soil 

quality are fundamental to the sustained productivity and 

viability of agricultural systems worldwide. Agroecosystems are 

one of the most productive man made ecosystems. It plays an 

important role in the production of food. The agroecosystems 

maintain and protect biodiversity for the coexisting cultivated 

plants and associated biota including microflora and fauna. Each 

and every organisms are interrelated by food chains and food 

webs. Depletion of biodiversity destroys the equilibrium of 

agroecosystem. 

          In both natural and agricultural systems soil organisms 

perform vital functions in the soil. The interaction among 

organisms enhance many of these functions, which are often 

controlled by the enormous amount of organisms in soil. These 

functions range from physical effects such as regulation of soil 

structure and edaphic water regimes, to chemical and biological 

process. Diversity in natural communities is a key factor in 

ecosystems structure and function. Disturbance can alter the 

diversity of an ecosystem directly by affecting survivorship of 

individual or indirectly by changing resource level. Sometimes 

diversity measurements reflect the result of disturbance caused 

by ecological stress. For sustainable land use there is an urgent 

need for a better understanding of the interaction between the 

different groups of organisms inhibiting the soil. Human effects 

on particular soil organisms may lead to changed condition for 

other organisms below and above ground, which can then cause 

changes in both soil communities’ composition and soil function 

(Lavelle & Spain 2001). 

 

II. MATERIALS AND METHODS 

          A total of ten ecosystems were selected from Palakkad 

district and 15 soil samples were collected from each in order to 

identify the soil characteristics and faunal diversity of these 

ecosystems. The selection of ecosystem using such parameter 

like ecosystem nature, level of anthropogenic activities, 

plantation type etc. The random soil samples taken were of 

15×15×15 cm in dimension (Monolith samples) (Swift & 

Bignell.2001). The soil colour and texture was noted and the 

sample was weighed from the field itself. The soil organisms 
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ABSTRACT  

Present study was carried out to examine the cytotoxic potential of aqueous extract of Gomphostemma 

heyneanum var. heyneanum and its ability to affect mitochondrial activity and membrane integrity of the cells 

using meristematic root tips of Allium cepa. Cytotoxic screening revealed the mitodepressive ability and caused 

many clastogenic and aneugenic aberrations like nuclear lesion, nuclear budding, micronucleus formation, 

cytoplasmic shrinkage, giant cell formation, C-metaphase, chromosome bridge at anaphase etc. were noticed 

many of which were signs of apoptotic induction caused by treatment with plant extract. Mitochondrial activity 

screened using TTC staining showed the adverse effect of extract on mitochondrial respiratory enzymes and the 

reduction in metabolic activity in treated roots. Evans blue test evaluated the cell viability and cell death caused 

by the treatment in Allim cepa root tips, revealing the membrane damage potential of aqueous extract of G. 

heyneanum var. heyneanum. Cytogenetic aberrations with apoptotic signs together with reduction in metabolic 

activity due to mitochondrial disfunction and cell death caused by the membrane damage are all indications of 

possible apoptotic potential of G. heyneanum var. heyneanum. These effects can be effectively confirmed by 

further in vitro and in vivo studies and can be targeted as a candidate in cancer treatment. 

 

KEY WORDS 

Gomphostemma heyneanum var. heyneanum, Allium cepa assay, Apoptosis, Chromosome abnormalities, 

Cytotoxicity. 

 

Plants have always been a source for treating many 

ailments and are likely to be a major source for the 

construction of novel compounds with enhanced 

biological properties. Plant derived compounds have an 

additional advantage that they have less side effects as 

compared to synthetic drugs. Secondary metabolites 

are attributed for the wide array of biological and 

pharmacological properties exhibited by the plants [1]. A 

large number of plant derived natural compounds are 

used for treating many pathological conditions including 

cancer and many more are in clinical trials. Cancer is 

regarded as the leading cause of morbidity and 

mortality worldwide. Secondary plant compounds have 

great potential for cancer therapy and can play an 

important role in chemo prevention [2]. 

The Allium cepa test is a simple and reliable method to 

record chromosomal aberrations in mitotic cells [3].  It is 

as an excellent assay for assessing chromosomal 

damage and is a sensitive test that has been used for the 

determination of anti-mitotic, cytotoxic, and, or 

genotoxic effects of various chemical substances and 

herbal extracts [4,5]. Naturally occurring cytotoxic 

INTRODUCTION

Screening of cytotoxicity, metabolic inhibition and possible apoptotic 
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ABSTRACT 

Plants are a rich source of bioactive compounds and have played a vital role in traditional medicine. Plant derived compounds are proved to 
have less side effects as compared to synthetic compounds. However, a truncated history on the contribution of plants to medicine together 
with lack of validation of plant derived components have led to massive research in phytochemistry and allied fields. Present study was 
intended to identify as well as to assess and compare different phytochemicals and antioxidant potential of selected taxa of Gomphostemma 
endemic to Western Ghats. Methanolic extracts of aerial parts of Gomphostemma heyneanum var. heyneanum, Gomphostemma heyneanum 
var. rottleri and Gomphostemma eriocarpum were subjected to preliminary phytochemical screening. Quantitative estimation of phenols and 
flavonoids was done with Folin-Ciocalteu method and modified Aluminium chloride method respectively. Antioxidant potential was 
examined by DPPH assay, Hydroxyl radical scavenging assay and Reducing power activity. Preliminary screening indicated the presence of 
many secondary metabolites like phenols, flavonoids, alkaloids, terpenoids and steroids. Results of quantitative estimation revealed that G. 
heyneanum var. heyneanum has the highest concentration of phenols and flavonoids. Antioxidant potential determined in terms of inhibition 
percentage also displayed that Gomphostemma species have significant radical scavenging activity. The antioxidant potential exhibited by 
the plant species may be attributed to their phenol and flavonoid content. 

Keywords: Phytochemical constituents, Gomphostemma, Quantitative estimation, Total phenolics, Flavonoids, Antioxidant activity, DPPH 
assay, Hydroxyl radical scavenging assay, Reducing power activity. 
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INTRODUCTION 

Plants are nature’s pharmaceutical treasure chest as they 
form one of the major bio resources of compounds having 
miraculous effect in preventing and treating many diseases 
along with improving the general health of living 
organisms. Herbal plants thus form the backbone of 
traditional system of treatments throughout the globe and 
contribute compounds to pharmaceutical industry for drug 
development. Secondary metabolites like phenols, 
terpenes, flavonoids, alkaloids, phytosterols etc. which are 
produced naturally by the plants are held responsible for 
the therapeutic potential exhibited by them. 

Free radicals are molecules and atoms with unpaired 
electrons in their outer shell. They are highly reactive and 
are formed in processes that involve oxygen. Free radicals 
that originate from oxygen are called reactive oxygen 
species (ROS), whereas free radicals that originate from 
the reaction of oxygen with nitrogen are considered as a 
subclass of free radicals and are called reactive 

nitrogen species (RNS) 1. Free radicals often called as ROS 
(Reactive Oxygen Species) are produced in the body of all 
organisms as a result of innumerable enzymatic reactions 
and is balanced by body’s endogenous antioxidant system. 
But increase in ROS or decrease in the cellular antioxidant 
capacity can cause cellular oxidative stress. In either case it 
results in direct or indirect ROS-mediated damage of 
nucleic acids, proteins and lipids 2. There is increasing 
evidence of ROS involvement in implicating carcinogenesis, 
ageing, neurodegeneration, renal and hepatic disorders 3. 
Plant derived antioxidants are proved to be with less side 
effects and good radical scavenging activity. It is because of 
this that antioxidants of plant origin can be a safe 
replacement for harmful and synthetic antioxidants 4. 

Lamiaceae, a prominent medicinal aromatic family is very 
popular in folk medicine to treat various health problems 
such as throat infections, stomach disorders, ulcer, spasm, 
cold, haemorrhages and skin problems. Species of this 
botanical family contain a wide range of bioactive 
constituents that make them very important from 
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Abstract

The present paper discusses threadbare the labour market

absirption of international return migrants in Kerala. Wile

studies on impact of retum migration on the family, socio'

economic background of returnees, their problems are

galore, the extant attempt to analyse the labour market

absorption of return migrants in Kerala is often less talked

about. It is in this context that, the relevance oJ'the present

study comes to the fore. The logistic regression results of the

study shotv that most of the gulf returnees venture into small

and Medium Enterprises and that, unemployment among

return migrants was seen more in rural than in urban areas.

In addition, the variables such as pre-migration working

status increase in the social intercourse and visionary

planning had independent positive influences on the

employment of return migrants. The paper concludes that

thi policy makers and administrators mrtst chart out and

smoothen up appropriate and target-oriented steps to

leverage the potential of retum migrants for the development

of the state.

Key words: Return migrants, Labour Market Absorption'
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P. K. Sujathanr

ABSTRACT

Age structure of a c'ountrt' is inertricably mixed with the

economic growth through dentogrophic dividend' In this

paper, the extent of dernographic dividertd is arrived at by.distinguishingsupportratiosfrom2004-2050.lWhile

encomiums ori golorn about the benefits and blessirtgs o'f

demographic diidend, its sustainability is at stake as little

healti and employment dividends are forthcoming out of it.

The paper empiri'cally proves that the health scenario of the

"ouitry 
is in serious jeopardy' On unemployment'

itinyariablyfindsthatthereisanabsolutedeclinein
employment siice 2011-12 which doesn't bode well for India'2

Th.esecorroboratethefactthatrealisationofdividendis
illusory. The paper, therefore, pitches for spectacular spike

in the allocatioi for health and education sectors and their

prudent spending sans much ado so that population dividend

can make its edifice-

Keywords: Demographic dividend, Health, Employrnent' India

1. Background of the StudY

Human capital, indisputably, is a driver of economic growth of any nation.

A vibrant and qualitative human capital is an invaluable asset of a nation'
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Abstract 

 Discourses surrounding rapes and moral policing in India are not mere verbal expressions. They 

are manifestations of tacit assumptions and prejudices of Indian society on one hand and desperate pleas 

for drastic changes on the other. This paper tries to analyze the discourses which negotiate their way into 

the Indian psyche after such untoward incidents. The paper is fully based on the study of select 

speeches. The emphasis is on the linguistic features that covertly express as well as engender discourses 

which permeate the society and in turn, continue to keep specific values in circulation. The methodology 

used is a combination of discourse historical approach and critical metaphor analysis. While the former 

searches for evidences of discrimination in a particular speech and takes up the question of intentionality 

by examining the way in which the linguistic framework enforces the ideology of a particular group ,the 

latter emphasizes on the unconscious associations of words and culturally and historically assumed 

values through metaphor identification, interpretation and explanation based on contextual analysis . 

 

Keywords: Gender, Discourse, Religion, Power, Metaphor
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Abstract 

The short film is a genre that is gaining vogue in current times. It could be compared with the short story with which it shares some 

features. The short film, like the short story, is a genre that requires astute handling by the director, given the minimalist space and 

duration in which it occurs. The film maker has to make use of the resources available within the limited frame of the short film to 

drive home important messages. The paper analyses how Mira Nair, the transnational film maker of Indian origin uses the genre of 

short film to render visible important socio-political issues of the time. When the features of mainstream and parallel cinema are 

considered and compared, we find that Mira Nair can be located in the midway between the two varieties of cinema. However a 
deep sense of social commitment informs even her commercial ventures imparting them with a more serious sense of purpose. The 

two short movies discussed in the paper deal with issues such as Islamo-phobia, feminism, marriage, motherhood and personal 

choice and are a continuation of Mira Nair’s zeal for social reform and revolution. 

 

Keywords: counter cinema, parallel cinema, short films, Mira Nair, sociopolitical issues, ISLAMO-phobia, feminism 

Introduction 

Cinema has always had an instant and deep-running impact on 

people, given its visual nature and wide public appeal. The 

inevitable link of cinema to capital makes it a commercial 

medium that caters to the masses and popular taste with the 

aim of harnessing profit. Mainstream cinema tends to play 

safe and adhere to norms and value systems accepted by 

society in terms of themes, techniques and treatment. At the 

same time, there has always been a parallel stream of cinema 

that has worked to counter the capitalistic and conformist 

impulses of mainstream cinema. Designated variously as 

parallel cinema, counter cinema or alternative cinema, this 
stream of cinema has very little profit motive, is more serious 

in content and is concerned with important sociopolitical 

issues of the time.  

Counter cinema can be used as an umbrella term that 

encompasses a variety of strategies and modes of operation 

that oppose the mainstream. It is marked by heterogeneity and 

plurality of perceptions and strategies and includes a plethora 

of genres, camera angles and shooting and script-writing 

techniques, cultural, racial and feminist aspects and 

ideologies. The films that fall under the category of counter 

cinema or alternative cinema are Third World cinema, 
women’s cinema, documentary, narrative cinema, avant-garde 

and art cinema (“Counter” n.p). We can also add diasporic 

cinema, transcultural cinema, transgender cinema and eco-

cinema to the list. While the opposition or countering of the 

mainstream may happen both in terms of form and content in 

these films, the countering can also be limited to either one of 

these aspects. Another possibility in parallel cinema is a 

hybrid form that mixes the aspects of both mainstream cinema 

and alternative or counter cinema. 

The films of Mira Nair, the renowned transnational film 

maker of Indian origin can be categorized as belonging to the 

last variety of cinema mentioned, namely hybrid cinema. Nair 

exemplifies the global and transnational film maker who has 

tried her hands at both commercial and non-commercial 

cinema. The range of her themes and the panorama of life she 

captures on screen make her oeuvre rich and varied. Mira Nair 

has, over a span of thirty years, made poignant movies on 

various aspects of human life that touch a universal chord and 

at once entertain and educate. A deep sense of social 

commitment and strong humanitarian value form the link in 

her movies.  
The diasporic situation of Mira Nair is largely responsible for 

making her films what they are. A film maker who has 

moorings in three different locales – first, in India where she 

was born and brought up, second, in New York where she 

currently resides and pursues her teaching job at the 

University of Columbia and where her film company, Mirabai 

Films, is located and third in Kampala, Uganda, her husband’s 

native place, to which she is deeply attached. Nair has been 

influenced by the realities and peculiarities of all these various 

places and the multiplicity of locations has naturally widened 

her horizons and made her assume a broader world view. This 
accounts for the eclectic nature of her films, the elements of 

which have been drawn from diverse genres and forms 

including parallel and mainstream, diasporic and transcultural, 

cinema verite and documentary, narrative and feminist cinema 

and so on.  

Whatever be the form or genre used, Nair’s films are marked 

by a deep concern for the weaker sections of society, for 

outsiders and the marginalized and a deep sense of social 

commitment. This is evident in the documentaries she made in 
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Gender is a social construct. The lens of a patriarchally prejudiced society views the female as 

the marginalized. This paper discerns a subversive reading of Takazhi's 'Chemmeen' where its 

heroine Karuthamma is the focal point. Karuthamma is perhaps a blow to the male dominated 

society, a real bold woman who fights the ethics of the fishermen community. Her sensual appeal is 

problematised. The author' s objectionable representation of female body is examined through gaze 

theory. The paper also interrogates the logic of female chastity as subservient and how her continence 

can bring welfare to the shore. Karuthamma emerges as a new woman who fulfills her dreams in 

death. 

KEYWORDS: Patriarchy, Gaze, Subaltern, Marginalised, Representalion, Problematized, Colonial 

Feminist approach to critical texts has multifarious dimensions . Switching over from politics 

to patriarchy, shift from androtexts to gynotexts, from feminist to female and feminine discourses are 

a few of such terrains of feminist approach. The emphasis on contractedness of family, conditioning 

of her identity and behaviour as per socially accepted norms and practices has redefined her role in all 

social communities from East to West or elsewhere. The Jnanpitb Award winner Thakzhi 

Shjvasnakara Pillai's masterpiece Cliemmeen ( 1956), a classic of its own kind, brought much market 

success and boomerang in glorifying or romanticizing the tale of punching love of Pareekutty and 

Karuthammama 1• 

The present paper is an effort to dismantle the culturally or conventionally codified female 

posture assigned to her in this literary construct without looking into the hidden and in1perceptive 

(138) 
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Abstract: Identification of Jaina images in one of the strongholds of Jainism in Kerala – Eswaramkod—

has not been so easy. Scholars who wrote on the two images spoke of them merely as representative of the 

concept of Tirthankara rather than being any of the particular Tirthankaras of Jaina pantheon. Although, 

historians have accepted the  fact that the Eswarankod  images take us back to an early medieval past,  it 

was not possible for them to say much about the identity of the images merely because much less effort has 

been made to compare them with some other models found elsewhere. Also, there were fewer efforts to look 

into  the  iconographic  aspects  of  the  Jaina  images  found  in  the  state.  This  has  resulted  in  historians 

following some observations made by established authorities. Archaeological  investigations  lead to some 

accidental discoveries which again throw  light upon a hidden past. Three years ago, the present author 

could  find three  front‐facing  lion  figures on the pedestal of one of the  images and establish  it clearly as 

that of Mahavira Tirthankara. A detailed documentation of the two images and the associated aspects of 

early medieval Jaina iconography reflected in them was made subsequently. Still, much is left to be taken 

up by subsequent scholars. 
 

 

Keywords:  Palghat Gap, Kongu  Lands,  Eswarankod, Kottam, Mukkuda,  Lanchanas, 

Pindikkadavul  
 

 

Introduction 
The history of Jainism and its iconography indicate some important trends. One is the 

pace with which the religious tradition reached every nook and corner of the country 

immediately after  its origin.   Yet another aspect  is  its distinct  identity  in comparison 

with  Brahmanism  though  Puranic Hinduism  had  been  a  powerful  influence  on  the 

mythology, rituals and iconography of Jainism in the later stage. Jainism was a religion 

of the masses. That explains how it spread to Palakkad district in Kerala. Eswarankod, 

about 15 kms  to  the west of  the Palakkad  town and close  to  the Kalladikkodan hills, 

was a centre of Jainism in the early medieval period. The culture of the Jains involved 

many  aspects  including  the  cultivation  of  practices  such  as  worship  at  shrines, 

monasteries  housing  monks  and  nuns  and  rigorous  religious  observances  such  as 

death by samadhi (Saletore 1932).   Epigraphs have been found on  the pedestals of  the 

images in some parts of the south. Inscriptions were engraved on the pillow side of the 

stone beds in the caverns in the hills. (Desai 1957). No such inscriptions could be found 
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at  Eswarankod.  This  study,  therefore,  attempts  a  detailed  description  of  sculptural 

features of the two images.   
 

Previous Studies 
The first notable historian who mentioned about the Jaina images was Dr M R Raghava 

Varier who  in  an  article  titled Madhyakalarambhattile Keraleeya  Jaina Kendrangal  (Jaina 

centres of early medieval Kerala), identified one of the images as that of Pindikkadavul. 

(Varier 1992). He has repeated the same in a book titled Jainamatam Kerattil. Varier has 

not said anything about the other image. (Varier 2011). In her doctoral thesis titled Jain‐

Buddhist  centres  in  the  early  history  of  Kerala  (1995),  Padmakumari  Amma  doubted 

whether  the  Pindikkadavul  image  could  be  that  of  Aranatha  or Mallinatha.  (Amma 

1995). She had noticed the second image and considered the possibility of it being that 

of Mahavira. However, she had not found the symbols usually associated with the idol 

of Mahavira. So, she was not certain about the image being that of Mahavira. She has 

also dated the images to the 9th‐10th centuries A.D. (Amma 1995). 
 

In  a  paper  titled  Jaina Heritage  of  Palakkad,  the  present  author  had  in  2007  tried  to 

connect  the  images  to  the possibility of Mundur being one of  the  earliest  centres of 

Jainism  in  the district. He had cited a 1939 article by Vijaya Chandra  Jain  to say  that 

there were  Jains  in Mundur  (Rajan 2007).  Innes,  the author of Malabar Gazetteer, had 

stated  that  in  the wake of  the  invasion of Tipu Sultan,  the  Jains  from  Jainamedu had 

fled to Mundur. There is, however, no way for substantiating whether Mundur and the 

sites such as Eswaramkod had been centres where  the  Jains had  lived  from  the early 

medieval period onwards.  
 

In a  recent paper  titled Visualizing Yakshi in the Religious History of Kerala, Sandhya M 

Unnikrishnan  (2017)  has  hinted  at  the  Eswaramkod  site  having  the  images  of 

Tirthankaras, Yakshas and Yakshis. However, the author has committed serious factual 

errors in saying so. The attendant figures mentioned could not be found at the site. It is 

true that scholars who worked on Kerala’s Jaina tradition had not gone deeper into the 

iconographic  features.  They  simply  relied  on  some  earlier  authorities.    The  present 

study  has  drawn  heavily  on  secondary works which  dealt with  Jaina  iconography. 

Texts  such  as Manasara were  also  consulted.  The  two  texts  from which  the  author 

gathered  much  information  on  Jaina  iconography  are  The  Jaina  Iconography  by 

Bhattacharya  (1939; Reprint 1974) and  Iconography of The Jain Images in the Government 

Museum Chennai (Madras) by Kannan and Narayanan (2001).  
 

Eswaramkod a Centre of Kottam? 
Historians differ on  the exact meaning of  the  term  kottam. Some  took  it as a  term  to 

mean a temple in a general sense. The place name Eswaramkod reminds us of the term 

kottam. Ilanko Adikal, the author of the epic Silappadikaram, opens his work saying he 

was  told  by  the  hill‐Kuravas  about  the miraculous  incident  involving  a  chaste  lady 

while he was  residing  in Kunavayirkottam. Narayanan  (1972) had  tried  to connect  the 

Kunavayir  kottam  to  Trikkanamathilakam  near  Mahodayapuram.  However, 
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Abstract

Customers arrive to a two-priority queueing system according to a marked Poisson process. Both
waiting rooms have infinite capacity. Customers are served one at a time according to FIFO discipline
on priority basis: those in waiting line 1(P1) are given priority over the ones in line 2(P2). The service
time is class-dependent phase type. After completion of service, high priority (P1) customers may feed
back for service according to a Bernoulli process. Feed back customers are sent to the low priority (P2)
queue. When at a service completion epoch of a P1 customer, if there is none left behind in P1 line, then
the server goes to serve P2 class. For the two-priority queueing system, we assume that P2 customers
are not allowed an additional feed back. Both preemptive and non-preemptive service disciplines are
analysed. Waiting time distribution of both type of customers are derived. As a special case, the situation
where there is no external entry to the P2 line is discussed.

Keywords

Marked poisson process, priority queues, feed back, dependent system

1. Introduction

In this article, we consider a priority queueing system with feedback which is distinct from what is
discussed in literature so far: customers arrive to two distinct priority waiting lines P1 and P2 according
to a marked Poisson process. P1 have higher priority over those in P2. If a P1 customer decides to feed
back immediately after completing service, he has to join the tail end of P2 line. Customers from P2 line
are served only when none is left in the P1 queue at a service completion epoch; we discuss in detail the
case of no further feedback beyond P2. The case of more than one feedback can be analysed in almost
similar lines though the complexities grow manifold.
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Abstract. ZnO thin films were synthesized using RF magnetron sputtering, with simultaneous incorporation of Indium 
(In) and Gallium (Ga). The structural, optical, chemical composition and surface morphology of the pure and co-doped 
(IGZO) thin films were characterized by X-Ray diffraction (XRD), UV-visible spectroscopy, Field Emission Scanning 
Electron Microscopy (FESEM), and Raman spectroscopy. XRD revealed that these films were oriented along c-axis with 
hexagonal wurtzite structure. The (002) diffraction peak in the co-doped sample was observed at 33.76o with a slight shift 
towards lower 2  values as compared to pure ZnO. The surface morphology of the two thin films was observed to differ. 
For pure ZnO films, round grains were observed and for IGZO thin films round as well as rod type grains were observed. 
All thin films synthesized show excellent optical properties with more than 90% transmission in the visible region and 
band gap of the films is observed to decrease with co-doping. The co doping of In and Ga is therefore expected to 
provide a broad range optical and physical properties of ZnO thin films for a variety of optoelectronic applications.  

INTRODUCTION 

The unique physical and optical properties of zinc oxide (ZnO), such as the wide band gap of 3.37 eV and the 
large exciton binding energy of 60 meV, makes this material attractive for a broad range of optoelectronics 
applications. Considerable research has thus been carried out on ZnO and its potential use in ultraviolet light 
emitting diodes (LEDs), lasers and sensors [1-2]. One of the approaches to enhance the optoelectronic properties of 
ZnO is to dope it with group III, IV and V elements such as Al, Ga, In, Sn, Li and Sb [3-5]. Incorporation of single 
dopant in ZnO thin films have been studied by a number of research groups. Co-doping with two different dopants 
may be the way forward to further discover the distinct potential of doped ZnO thin films.  

Since, it is important to understand how the dopants influence the physical and optoelectronic properties of ZnO 
thin films prior to their practical applications, effect of co-doping on the structure and optical properties of ZnO thin 
films has to be studied. Among the popular methods, radio frequency magnetron sputtering technique is being 
widely used to grow high quality thin films. In this research work we have studied the effects of indium-gallium co-
doping on ZnO thin films prepared by RF magnetron sputtering technique. 

Experimental Section 

Pure and Indium & Gallium co-doped ZnO (Zn0.98In.01Ga.01O) thin films were prepared on glass and Si 
substrates by RF magnetron sputtering. For preparing the sputter targets,high purity ZnO powder (99.99%) and 
desired amount of high purity Ga2O3 and In2O3 powder were mixed and ground. The mixture was spread on a 2” dia. 
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  ேகரள தி  நாக வழிபா                                                            

 மனித  த வா வி  தின ேதா  அ பவி  பல பிர சைனக  

தீ  காண ேவ  வா ைக நிைலைய உய திட  ேவ  ேம ெகா  

ேதடேல ந பி ைகயாக  வழிபாடாக  ேவ தலாக  மாறின. நாக வழிபா  

மிக  ெதா ைமயான . த  இய ைக வழிபா ைட அறி த மனித  பி ன  

ஆவி வழிபா ைட ேம ெகா டா . பி ன  தன  ந வா  த  ச திகைள 

மனித  ப ேவ  உ வ களி  க  அவ ைற வழிப டா . 

 இத  ெதாட சிேய ராண களாக  இதிகாச களாக  உ வாயின. 

இவ றி  அ பைடயிேலேய பா  ேகாவி க  ேதா றின. நாகேதாஷ  

இ தா  ழ ைத பிற கா  எ  ந பின . ந லபா  சிவனி  க ைத 

அல காி பதாக  க தி ம க  வண கின . த  பய  காரணமாக நாக கைள 

வழிப டவ க  பி ன  அ  ஏேதா ஒ  ெத வ ச தி  க பா  நட பதாக , 

விதி தவைர ம ேம அ  க பதாக , ந பினா க . நாளைடவி  அைன  

வில  வழிபா  ைறகளி  பா  வழிபா ெகன  தனி கிய வ  

ஏ ப ட . அ  த  இ  வைர பா  வழிபா  ெதாட  நைடெப  

வ கிற . இ   பா  வா  வழிப  வழ க  உ ள .  

 பா  வழிபா  ேவ  பல நா களி  இ  வ ள . ெபானீசியா, 

ெமஸபேடாமியா, கிேர க , இ தா , வடஅெமாி கா, ெத அெமாி கா, எகி , 

ேநபாள  ஆகிய நா களி  பா  வழிபா  இ வ கிற .  

 



ம. கா ைரயி  கைதயி  ெப  ச க  

 ம. கா ைரயி  கைத லக ைத  றி  ஆரா   அவாி  

த விவர றி பிைன அறி  ெகா வ , அவாி  கைதைய  றி த 

விள க தி  ைகேயடாக அைம . ( ேதனியி  வண க ப  கா தா  எ  

சி ெத வ தி  நிைனவா ,  கா ைர எ  ெப ேறா  ெபயாி டன . பிற த  

16.09.1960. ெப ேறா , சா.மணியபி ைள – பழனிய மா . உட பிற ேதா  

சேகாதர  நா வ ; சேகாதாி ஒ வ . ப : எ .எ . எ .சி, ஐ. .ஐ.(ெவ ட ), 

பணி ாி த அ பவ : தபா  ஆ சி  தபா  ேசகாி  ெமச ச , ம கைட 

சி ப தி, பா டா ெச கைட சி ப தி, ஒ சா பி  உதவியா , பி னி  மி  

ெதாழிலாளி, ெரா  வியாபார , ைபனா சி  கண காள  ம  ப தார , 

வாடைக ைச கி  கைட ஓன , ைதய  கைடயி  காஜா ைபய , தினசாி ேப ப  

ம  தக வினிேயாகி பாள , கறைவ மா க  பா  பா தவ , 

ெதாழி ச கவாதி, வாடைக  பா திர கைட ஓன , க ட ெபா க  

வாடைக  த கிற கைட கார , அ ப ச  ம வ .  

 ம.கா ைர , தா  கைத எ வைத  றி  ைகயி  , “இ ைன  

ரசைனயா நாெல  ேச தா ல எ ேற னா, அ  காரண  எ க பா . 

ந ம மனநிைலைம  த தமாதிாி கைத ெசா . ஒ ெவா  நா  ஒ ெவா  

பா திர . தா தா ெந லவி , அாிசி அைர  வி பா . அவ  இ க  

பா வா . இ தமாதிாி கைத  இைச மா, இதமான ழ ல வள ேத . ஒ  தனி 

மனிதனா இ த  ெபா ளாதார இழ க  எ ைன பாதி தா . ஆனா 

என ள 
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ABSTRACT 
inselbergs differs markedly from those of the 

surroundings (Porembsky et al., 1997). The ecological 
and evolutionary processes that operate in these 

ancient environments differ significantly from 

comparatively more recent environments (Hopper, 

2009). Inselbergs influence the water and nutrient 

supplies of surrounding landscapes (Schut et al.. 

2014).Well defined inselberg habitats like cryptogamic 

Angiosperm diversity in low altitude granitic hillocks 
between latitude 10° 36'38.19"N -10° 41'40.16"N and 
longitude 76° 32'34.90"E- 76° 37'32.73"E in Palghat gap 
region of southern Western Ghats were analyzed by 
selecting nine sample hillocks with special reference to 
microhabitat diversity. Granitic hillocks possess unique 
vegetation where different floristic components get adapted 
to different microhabitats. Each microhabitat is 
characterized with specific species associations and 
peculiar abiotic parameters. During the documentation, 
the study area was foumd to be supporting 189 angiosperms 
belonging to 59 families. Floristic diversity is 

characterizæd by the predominance of Fabaceae followed 
by Poaceae and Cyperaceae. These unique ecosystems 
possess nine microbabitats where the Soil-Rich Areas have 

highest elemental contribution followed by Exposed Rock 

Surfaces. While analyzing the life form spectrum, 
therophytes were found to be dominating in these rocky 

outerops followed by phanerophytes and bemicryptopkrytes. 
Of the total taxa, six species were found to be endemic and 

six were falling under RET category. Most floristic 

elements have an Indo-Pacific af+inity in phytogeographic 

comparison followed by African and South American 
elements. Based on Flowering Plants of Kerala 

(Sasidharan, 2011), 16 taxa showed extended distribution 

in Palakkad. Anthropogenic activities like quarrying.

construction, etc. were found to flatten these unique 
natural ecosystems. The information generated on floral 

diversity and microhabitats can be used for the for mulation 
of conservation strategies of such fragile ecosystems. 

crusts, rock pools, monocotyledonous mats. shallow 

depressions, crevices and clefts and ephenieral flust 
vegetation can be distinguished based on physiognony 

(Porembsky,2007). 
Small and medium-sized hillocks are a common 

sight in the midlands of Kerala and most of them are 

covered with all kinds of plants and provide a rich 

grazing area for cattle. Ecologically they are critical 

to the region, as they are the main repositories of water 

resources keeping the wells of surrounding areas well 

filled and providing drinking water to the people. In 

Kerala, there are two types of hillocks; laterite and 

granite hillocks. Laterite hillocks are more prevalent 

in Northern Kerala and granite hillocks in Southern 

Kerala. Palghat gap region of Southern Western Ghats 

is endowed with numer ous low altitudinal hillock 

systems and cach such isolated units have its own 

unique assemblage of floral elements due to spatial 
and ecological isolation fYrom the surrounding vegetatuon 

corroborated by the intluence of the Palghat gap 

features. Each microhabitat has its own plant 
Key Words Granitic hillock, 

Microhabitat diversity. 
Palghat Gap: 

composition and some plants are found in two or more 

microhabitats.Recent plant explorations revealed more 
additions to the kuown plant species of the area, some 

Inselbergs are rock outcrops rise abruptly from 

the surrounding landscape, have a patchy distribution, 
and represent centers of diversity and endemism for 

both animal and plant life (Hopper and Withers, 1997). 
They are usually of Precambrian age, with sparse 

vegetation cover (Seine et al., 1998).Granite inselbergs 

occur as mostly dome-shaped rock outcrops in all 

climatic and vegetational zones of the tropics. 

Consisting of Precambrian rocks, they form ancient 

and stable landscape elements. Due to harsh edaphic 

of which turned out to be new to science and endenmic 

to the locality (Jose et al, 2013; Jose et al, 2015) 

Low altitude hillock systems found im the 

neighborhood of human settlements frequently show 

signs of destructive lunman influences like tire. grazing. 

quarrying, dumping of wastes etc. and that may cause 

considerable damage to the very sensitive inselberg 
plant communities. Particularly dangerous are invasive 

and microclimatic conditions, the vegetation of 
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ABSTRACT: Gomphostemma Wall. ex Benth. belongs to the family 

Lamiaceae. The present study evaluated selected species of Gomphostemma 

endemic to the Western Ghats for their anti-inflammatory property. 

Traditionally, many species of Gomphostemma are used to treat malarial 

fever and inflammations caused by insect stings. Methanol extracts of 

Gomphostemma heyneanum var. heyneanum, G. heyneanum var. rottleri and 

G. eriocarpum were prepared and subjected to various in-vitro assays to 

examine their anti-inflammatory potential. Anti-inflammatory activity was 

initially screened with protein denaturation and proteinase inhibitory assays. 

Among the three extracts screened, G. heyneanum var. heyneanum showed 

significant activity comparable to the standard diclofenac sodium. Further, 

the effective extract of G. heyneanum var. heyneanum was evaluated for its 

effect on LPS induced RAW 264.7 cells. The effect of the extract on various 

inflammatory mediators like cyclooxygenase (COX), cellular nitrite and 

inducible nitric oxide synthase (iNOS) were analyzed. The extract inhibited 

cyclooxygenase and inducible nitric oxide synthase activity in a dose-

dependent manner projecting the anti-inflammatory potential of the plant. 

The potent phytochemicals present in the plants may be attributed to the 

activity shown by the plants. 

INTRODUCTION: Inflammation is the body’s 

shielding response towards pernicious stimuli like 

infections or tissue damages which in turn triggers 

a complex cascade of events initiating the healing 

process. Usually, acute inflammatory responses are 

temporary and may contribute to mitigating the 

injury or infection leading to tissue restoration.  But 

uncontrolled inflammatory responses may at times 

become harmful leading to chronic inflammatory 

diseases 
1
.  
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Uncontrolled inflammatory responses are 

associated with a vast range of conditions like 

allergies, cardiovascular dysfunction, cancer, 

arthritis, metabolic syndromes, and many 

autoimmune diseases. Various medicines used for 

controlling and suppressing inflammations like 

steroidal, non-steroidal and immune suppressant 

drugs are associated with adverse side effects 

primarily leading to gastrointestinal complications 
2
. Thus, there is a need for a natural drug or 

compound derived from sources like plants with 

effective anti-inflammatory property but with 

minimum side effects. 

Macrophages are a part of the mononuclear 

phagocyte system. They play a vital role in 

different stages of inflammation by producing a 

wide range of biologically active molecules which 
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ABSRACT 

 The Micro, Small and Medium enterprises are playing a vital role in the economic development of the country. 

They help to generate more employment and income with lower investment through the utilization of domestically 
available resources. The role of Micro, Small and Medium Enterprises (MSMEs) in the economic development of 

Kerala is also very important. As on 31st March 2013 there were 2,19,444 MSME units in Kerala of which 55,416 are 

owned by women. The total investment made by all these units together constitute Rs.12,12,674 lakhs. There are over 

6,000 various MSME products ranging from traditional to high-tech items are produced. The value of goods and 
services produced by all these units together constitute Rs.43,36, 995 lakhs and the employment generated from these 

sector was 11,03,126 during 2012-13. Among the MSMEs in Kerala, the Micro and Small Enterprises have the highest 

share in terms of number of working units, income and employment generated.  MSMEs are required to remain 
globally competitive and to find out new strategies to meet the challenges. Therefore, it is important to understand 

what are the major problems faced by MSMEs in Kozhikode and Palakkad districts in Kerala?  Therefore the objective 

is to find the problems faced by MSMEs in select districts of Kerala.  The study is mainly based on the primary data 

and secondary sources.  Field survey method was employed to collect the primary data from MSMEs in the districts of 
Palakkad and Kozhikode using well framed questionnaire.  Based on the information available from the list of the 

micro and small enterprises registered in these two districts were collected from the concerned District Industry 

Centers 115 MSMEs were met and circulated the questionnaire for data analysis on problems faced by them.  For 
analyzing the primary data Percentage Analysis, Weighted Average and Chi-Square Test were used.  It is obviously 

found that medium and micro industries have to suffer more than that of the small scale industries surveyed in the 

study areas. It is recommended that only when the MSMEs are adequately supported with necessary financial supports 
and fulfilling the firms requirements can help them perform well to enhance their sustenance and profitability.  Finally, 

it is concluded that the MSMEs are highly self motivated that is the reason why they started their own units and also 

providing employment to the community which is a healthy sign of national growth. In this regard government 

initiative should not be deficient to impede their growth, hence, financial support is a must to ensure their certainty in 
the business will also help them build a suitable infrastructure towards growth prospects. 

 

Keywords: Micro, Small, Medium, Enterprise, Problems, etc..  

 

1. INTRODUCTION 

 The Micro, Small and Medium enterprises are playing a vital role in the economic development of the country. 

They help to generate more employment and income with lower investment through the utilization of domestically 

available resources. They create new and innovative use of domestically available resources by employing locally 
available human resources. By realizing the importance these enterprises in the economic development, the 

Government of India has passed the Micro, Small and Medium Enterprises Development Act in the year 2006 for 

facilitating the promotion and development of micro, small and medium enterprises. As per the MSMED Act 2006, an 
enterprise engaged in the manufacture or production of goods whose investment in plant and machinery does not 

exceed twenty five lakh rupees is termed as micro enterprises, exceeds twenty five lakh rupees but does not exceed 

five crore rupees is termed as small enterprises and exceeds five crore rupees but does not exceed ten crore rupees is 
termed as medium enterprises. But in the case of enterprises engaged in providing or rendering of services, the 

investment in equipment does not exceed ten lakh rupees is termed as micro enterprises, exceeds ten lakh rupees but 

does not exceed two crore rupees is termed as small enterprises and exceeds two crore rupees but does not exceed five 

crore rupees is termed as medium enterprises. 
 

 The role of Micro, Small and Medium Enterprises (MSMEs) in the economic development of Kerala is also 

very important. As on 31st March 2013 there were 2,19,444 MSME units in Kerala of which 55,416 are owned by 
women. The total investment made by all these units together constitute Rs.12,12,674 lakhs. The industries under this 
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Abstract 

 MSMEs are trendsetters of economic growth in Kerala and numerous steps have been 

taken by the Department of Industries to create a business-friendly atmosphere in tiny 

industries. The government has come out with schemes to offer entrepreneurs the required 

clearances to begin businesses within 30 days of the application being submitted. Besides 

getting numerous supports, MSME’s suffer many impediments for their growth. The researcher 

attempts to figure out major problems faced by MSME’s in Palakkad district. The results of 

exploratory factor analysis revealed that major problems faced by MSME’s can be categorized 

as problems with respect to finance, problem of raw material, problem of marketing, problem of 

underutilization of capacity and problem of technological obsolescence.  

Key words: MSME’s, Factor analysis. 

Introduction 

 The Micro, Small and Medium Enterprises (MSME) sector is a very important piece of 

India’s legacy economic model and a part of the critical supply chain for products and services. 

This sector is considered as the job creator and plays a crucial role in providing large-scale 

employment and industrialization of rural and backward areas. As per the National Sample 

Survey (NSS) 73rd round, in 2015-2016, there were around 633.8 lakh unincorporated non-

agriculture enterprises in the country which are dealing in different economic activities 

providing employment to more than 11.10 crore workers.MSME’s play the main role in the 

mission of “Make in India”: The signature initiative by the Prime Minister of India “Make in 

India” has been made easy with MSME. It is taken as backbone in making this dreams a 

possibility. In addition, the government has directed the financial institution to lend more 

credit to enterprises in the MSME sector.Despite of the importance of the MSMEs in Indian 

economic growth, the sector is facing challenges and does not get the required support from 

the concerned Government Departments, Banks, Financial Institutions and Corporates which 

is proving to be a hurdle in the growth path of the MSMEs. The major problems faced by this 

sector includes Absence of adequate and timely banking finance, Limited capital and 

knowledge, Non-availability of suitable technology, Low production capacity, Ineffective 

marketing strategy, Constraints on modernization & expansions, Non availability of skilled 

labour at affordable cost, Follow up with various government agencies to resolve problems due 

to lack of man power and knowledge etc. to name a few. It is very important to empower the 

SME sector to utilize the limited resources (human & economic) they have in an optimum 

manner. The SMEs need to be educated and informed of the latest developments taking place 

http://www.irssh.com/home
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Abstract: This paper is an attempt to read Robert frost’s “Stopping
by Woods on a Snowy Evening” through the perspective of German

Sociologist, Max Weber who propounded that there is an elective

affinity between the emergence of capitalism in east European protestant

countries and the protestant work ethics. Weber’s theory of protestant

work ethic is elaborated in order to understand the speaker in the poem

who is reluctant to stop by the woods which are (otherwise) really

worth watching. The paper begins by examining the traditional reading

of the poem that the speaker is caught in the dichotomy between

culture and nature or life and death. Then the paper examines why the

speaker in the poem who leaves the woods does so in a hurried manner

and elaborates the link between his being in a hurry with the protestant

ethos of New England about which Frost was so vocal in most of his

poems. 
Keywords: Robert  Frost,  “Stopping  by  Woods  on  a  Snowy

Evening” Max Weber, Protestant work ethic, Capitalism, Chief Seattle,
commodification of land.

The growth of capitalism and the expansion of imperialism across

the world can be seen as an intertwined and mutually complementary

phenomenon. Adam Smith describes in Wealth of Nations the discovery

of the Americas and the passage to the East Indies as the “most

important events recorded in the history of mankind” (O’Hanlon ).The

emergence of new markets which were opened and accessed by means

of colonial expansion generously contributed to the phenomenal

expansion of capitalism as a politico-economic system.  It was Lenin

who described imperialism as the highest stage of capitalism. In a

pamphlet which Lenin wrote in 1916 he shows “how the colonial

expansion and imperialist rivalry in the late 19th and early 20th

centuries were rooted in profound changes in the nature of capitalism

The Protestant Work Ethic and the
Emergence of Capitalism in Robert Frost’s
“Stopping by Woods on a Snowy Evening”
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Abstract
Cu2ZnSnS4 (CZTS) thin films were deposited from a single cationic bath by Successive Ionic Layer Adsorption and Reac-
tion (SILAR) method. Regular SILAR route for CZTS had the drawback of preferential adsorption of copper and tin cations 
in comparison with zinc. This resulted in  Cu3SnS4 (CTS) and  Cu2S phases rather than phase pure CZTS films. A modified 
SILAR route, with a separate bath for  Zn2+ ions, circumvented the difficulty and hence led to phase pure CZTS thin films. 
UV–visible absorption spectra of the CZTS thin films showed absorption coefficients of ~ 104  cm−1 and a band gap of 1.5 eV. 
Combined van der Pauw and Hall measurements of CZTS thin films showed a resistivity of approximately 1.51 ×  102 Ωcm, 
carrier density of ~ 1.28 × 1017  cm−3, and mobility ~ 0.32 cm2  V−1s−1. A completely solution processed P–N junction was 
fabricated and characterized by forming glass/FTO/TiO2/CdS/CZTS multilayer.

Keywords SILAR · Solar energy material · Optical band gap · Resistivity · P–N junction

Introduction

The leading thin film photovoltaic technologies of today 
based on the chalcogenide materials, cadmium telluride 
(CdTe) and copper indium gallium selenide (CIGS), are 
considered to be low cost and widely deployable [1]. But 
there are some serious concerns regarding both CdTe and 
CIGS: cadmium is highly toxic, and tellurium, gallium, and 
indium are extremely rare on our planet. These will make 
CdTe and CIGS unaffordable in the future and also envi-
ronmentally unsuitable [2].  Cu2Zn  SnS4-x  Sex (CZTSSe) is 
a solar cell absorber material similar to CIGS where the 
scarce element In is replaced by Zn and Ga is replaced by 
Sn [3]. When the chalcogen is entirely sulfur, we have CZTS 
which is wholly composed of non-toxic and earth-abundant 
elements. Thus, CZTS is an earth-abundant alternative with 
similar processing strategies and challenges as CIGS [4]. 
The kesterite crystal structure of CZTS is used for photo-
voltaic applications. CZTS is a p-type semi conductor with 
a direct band gap (1.4–1.5 eV) that matches well with the 
solar spectrum, has high absorption coefficient (> greater 

than  104  cm−1) and good electrical properties suitable for 
photovoltaic applications [3–6].

CZTS has been fabricated by different techniques over the 
past years. Thermal and electron beam evaporation [7, 8], 
sputtering [9, 10], and pulsed laser deposition [11] are the 
various vacuum-based deposition techniques that have been 
used. But these methods suffer from considerable energy 
consumption and expensive apparatus requirements. Recent 
research works in this field are intended to improve the effi-
ciency of CZTS solar cells and reduce production cost by 
developing several non-vacuum deposition methods. These 
include spray pyrolysis [12], spin coating [13], chemical 
bath deposition [14, 15], electro deposition [16], and solvo-
thermal and hot injection methods [17]. The record CZTSSe 
cell (produced by a hydrazine solution approach) has an effi-
ciency of 12.6% [18], but suffers from large voltage loss due 
to recombination at defects in the bulk and at the interfaces. 
This best result was achieved through a Cu-poor, Zn-rich 
stoichiometry with the band gap being controlled by the S/Se 
ratio. Major breakthroughs in the development of CZTSSe 
solar cells depend on finding an alternative back contact that 
can withstand the full device processing and maintain low 
series resistance.

With an aim to develop a low cost and industry friendly 
approach to develop CZTS thin films; we have adopted the 
Successive Ionic Layer Adsorption and Reaction (SILAR) 
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SUMMARY

Cu2ZnSnS4 (CZTS) with its high absorption coefficient, optimal band gap, and

non‐toxic, earth‐abundant elemental constituents is a promising absorber

material for low cost and high‐performance photovoltaics. CZTS nanocrystals

were prepared by microwave‐assisted thermolysis method using ethylene gly-

col solvent in a rapid and energy efficient process with and without oleylamine

as additional capping agent. X‐ray diffraction data indicated crystallite sizes of

5 and 12 nm respectively. Raman spectra showed the formation of pure

Cu2ZnSnS4 phase in both cases. With pure ethylene glycol solvent, field emis-

sion scanning electron microscopy images showed particle sizes around 250

nm, ultraviolet‐visible absorption data gave optical band gap of 1.52 eV and

Hall measurements yielded electrical resistivity ~70 Ωcm, carrier density ~2.7

× 1016/cm3, and hole mobility ~3.24 cm2/Vs. Adding optimum amount of

oleylamine reduced the particle size to 100 nm and lower. The optical band

gap reduced to 1.48 eV and electrical resistivity, carrier concentration, and Hall

mobility changed to ~5.9 × 104 Ωcm, 2.57 × 1012/cm3, and 4.1 cm2/Vs respec-

tively. A knee voltage of ~0.8 V shown by CZTS/CdS p‐n junction indicated

that a good Voc can be expected from a solar cell constructed with the CZTS

nanocrystals as absorber layer.

KEYWORDS

capping agent, electrical resistivity, Hall mobility, microwave‐assisted synthesis, solar cell absorber

material

1 | INTRODUCTION

The leading thin film photovoltaic technologies of today use

cadmium telluride (CdTe) and copper indium gallium

selenide as light absorbing layers. Two main drawbacks

associated with these materials are the toxicity of

cadmium/selenium and the rarity of tellurium, gallium,

and indium. This will make these technologies environ-

mentally unsuitable and unaffordable in the future.1,2 A

non‐toxic and abundantly available alternative is the p‐type

quaternary semiconductor material copper zinc tin sulfide

(Cu2ZnSnS4/CZTS). Its structure is obtained from the

parent compound copper indium selenide (CuInSe2/CIS)

by cationic mutation (substitution) of half of the indium

atoms by zinc, other half by tin and selenium atoms by

sulfur. The stable kesterite form of CZTS is found to make

good light absorber layers for photovoltaics because of the

direct band gap that matches well with the solar spectrum,

the high absorption coefficient (>104 cm‐1) and good

electrical properties.2-5 It has been developed using various

vacuum and non‐vacuum techniques during the past:

thermal and electron beam evaporation,6,7 sputtering,8,9

spray pyrolysis,10 electro deposition,11 chemical bath

deposition,12 molecular solution, and nanocrystal (NC)

Received: 5 May 2019 Revised: 16 June 2019 Accepted: 7 July 2019
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Abstract. Phosphorous doped ZnO (PZO) films were synthesized by RF magnetron sputtering using powder 
targets. Crystalline nature, morphology and chemical composition of the films were investigated by X-ray 
diffraction (XRD), Field Emission Scanning Electron Microscopy (FESEM) and X-ray photoelectron 
spectroscopy (XPS). XRD showed hexagonal wurtzite structure with strong c-axis orientation for both doped 
and undoped films. FESEM study revealed uniform deposition of nanocrystalline thin films and XPS 
confirmed the P incorporation into ZnO lattice. The optical characterization showed that the average 
transmittance of PZO thin films is about 90% in visible region and optical band gap energy increased from 
3.20 to 3.31 (eV) with the concentration of P doping. All thin films showed sharp absorption edge near the ̴ 
370 nm. Photoluminescence (PL) properties showed significant changes in P-doped ZnO, providing evidence 
for existence several types of defects such as zinc interstitials (Zni), oxygen interstitials (Oi), zinc vacancy 
(VZn), oxygen vacancy (Vo) and oxygen anti-site defects (OZn) in the grown nanostructures. 

INTRODUCTION 

Zinc Oxide is a well-known II-VI semiconductor due to its fundamental and technological importance. It is a 
wide band gap semiconductor (~ 3.37 eV) with a high exciton binding energy of 60 meV, has excellent chemical 
stability, is abundant in nature and non-toxic.1-2 It has a wide range of applications like solar cells, luminescent 
devices, laser diodes, chemical sensors, surface acoustic wave devices, and microelectronics etc. The material 
properties metal oxide films can be tuned by controlling the deviation from stoichiometry using suitable doping 
elements. ZnO thin films can be doped with a variety of impurities to meet the demands of these applications. 
Specifically, for transparent electrodes, elements such as Al, Ga, and In (P and As) atoms are incorporated to 
increase electron (hole) carrier density. 3-4 To enhance absorption of visible light, the dopants are chosen such that 
they create defect levels within the band gap or shift band-edge positions, thereby narrowing the optical gap. 1-2 In 
sensor and catalyst applications, transition metals are used to increase active sites that accelerate chemical reactions. 
5-6 Lastly, the magnetic impurities are incorporated to use ZnO as the spin-transport layer in spintronic devices. 7 In 
the present study, we report on the influence of P content on the structural and optical properties nanocrystalline 
ZnO thin films synthesized by RF magnetron sputtering.    
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Abstract: The present study investigated that the effect of sublethal concentration of fipronil (1/3rd of LC50) on biochemical 

aspects and acetylcholinesterase activity in the brain tissue of freshwater fish Labeo rohita (rohu).  Fipronil was a broad spectrum 

insecticide, included in the family of phenylpyrazole, commonly used in paddy field against a broad range of economically 

important insects. In this study juveniles of rohu treated with sublethal concentration (7.6µg) of fipronil for a total period of 96 

hours and evaluated the changes in total protein content, lipid peroxidation products like malondialdehyde, conjugated dienes, and 

hydroperoxides, activities of scavenging enzymes like catalase, superoxide dismutase, glutathione peroxidase, glutathione 

reductase, glutathione S-transferase, and glucose 6- phosphate dehydrogenase, and acetylcholinesterase activity in the brain tissue 

of rohu were evaluated. Significant changes in all these parameters in the brain of rohu were recognized after the exposure period 

of sublethal concentration of Fipronil.  

Index Terms: Fipronil, Labeo rohita, Protein, Scavenging enzymes, Lipid peroxidation, Acetylcholinesterase 

INTRODUCTION 

India is the second largest country in the world for the production of cultured fishes like Indian carps and shrimps, in which 

main Indian major carps are catla, rohu, and mrigal.  India is also an agriculturally developed country especially in the cultivation 

of pulses, wheat, rice, and spices. In this rice is the staple food of people of southern and eastern parts of India. Integrated fish 

cum rice farming gives extra income along with the main crop. A wide variety of fishes were cultivated along with rice, in these 

major carps are more suitable for integrated farming. 

 After the green revolution, the introduction of new agricultural methods increased production, which satisfied the increasing 

population. Introduction of new pesticides and their indiscriminate use affected the targeted pests as well as the non-targeted 

organisms like birds, fishes, aquatic invertebrates and animals in the rice fields (Janardana, 2014). Besides these, the Aagricultural 

run-off causes pollution of natural water bodies like ponds and rivers. All these pesticides entered into the water bodies induced 

oxidative stress in aquatic organisms by producing free radicals and reactive oxygen species (ROS) which also induced an 

imbalance between intracellular ROS level and antioxidant defense mechanisms (Kaur and Jindal, 2017). Elevation of ROS 

causes lipid peroxidation and activate the antioxidant enzymes to reduce these ROS induced oxidative stress. 

Fipronil is a broad-spectrum insecticide, including in the family of phenylpyrazole affected by blocking gaba- gated chloride 

channels in the central nervous system of insects. It is used in the form of liquid sprayers and granules to control ants fleas, ticks, 

termites, thrips, rootworms, stem borers, and many pests. Fipronil and its metabolites were moderately toxic to mammals, but 

highly toxic to freshwater invertebrates and fishes EPA, (1996). Though the fishes are more sensitive organism than other aquatic 

animals most researchers selected fishes as biomarkers in the study of aquatic toxicology. Rohu is one of the major carp cultured 

in India, included in the family of Cyprinidae.  It is famous for its nutritional value and tasty flesh. In our present study, we 

examined the alteration in different biochemical parameters in the rohu brain after the exposure of sublethal concentration (7.6 

µg) of Fipronil for 96 hours.    

MATERIALS AND METHODS 

Healthy juvenile freshwater fish rohu (Labeo rohita) measuring with 7.5 ±1.5 cm in length and 8.5 ± 0.5 g in body weight 

were procured from Patani Fisheries, Marathakkara (Fish Seed dealers in Thrissur, Kerala). The fishes were acclimatized to 

laboratory condition for two weeks in large cement tanks with natural water after providing a dip treatment in 0.1% potassium 

permanganate solution to prevent infection. They were fed with commercial dry feed pellets (Nutrifry, Premium Larval Feed, 

Godrej Agrovet Limited, Mumbai), once daily with the ratio of 3% of body weight. The commercial grade fipronil was procured 

from agrochemical dealers of Kerala. 

Acute toxicity study 

Preliminary toxicity tests were conducted to obtain baseline fipronil toxicity. The acute toxicity studies were performed in 

triplicate. Feeding was stopped 24 hours before the commencement of fipronil exposure. The glass tanks were filled with natural 

water maintaining normal physiochemical parameters and not aerated during the whole experiment. The stock solution was 

prepared by dissolving fipronil in distilled water.  Ten fishes were exposed to each concentration of fipronil (20, 21, 22, 23, 24, 

25, and 26 µg/L) with triplicates and control tank. Water in each tank renewed every day to maintain constant fipronil 

concentration. Fish were considered dead if the movement was not visible. The percentage mortality against log concentration 

was plotted on probability paper to get LC50 value graphically. The median lethal concentration (LC50 of fipronil to the rohu fish 

(Labeo rohita) was found to be 23 µg/L for 96 hours. 

http://www.ijrar.org/
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Abstract 

Cinnamomum verum J. Presl, also referred to as the “true cinnamon,” is a small evergreen tropical tree belonging to the 

Lauraceae. It is a common spice used by different cultures around the world for several centuries. It is obtained from the inner 

bark of trees from the genus Cinnomomum. This study assesses the diversity and antifungal activity of the associated 

endophytic fungi resides in C. verum. A total 11 morphologically different fungal species have been isolated from root, leaf, 

and stem of C. verum. Identification of the isolates has been carried out by combining the morphological and molecular 

methods.The young leaf exhibits the highest colonization rate (54.67%) followed by bark (43.26%). Endophytic fungi isolate 

CZGB02 (Lasidiploidia theobromae) showed maximum dominant fungi percent (30.18) followed by CZYL 03(Aureobasidium 

melanogenum). Among the dominant isolates Lasidiploidia theobromae exhibited more antifungal activity against most of the 

phytopathogens tested in dual culture study. Lasidiploidia theobromae exhibited maximum inhibition rate for Aspergillus 

Niger (63.64%) and Aspergillus flavus (68.42%), which are common storage fungi. 

 
Keywords: Cinnomomum Verum, fungal endophytes, lasidiploidia theobromae, aureobasidium melanogenum 
 

 

1. Introduction 

Plants are considered as one of the most important sources 

of medicines and drugs. All plants in natural ecosystems 

appear to be symbiotic with fungal endophytes. This diverse 

group of fungi can have profound impacts on plant 

communities through increasing fitness by conferring both 

biotic and abiotic stress tolerance, increasing the biomass, 

disease protection, and decreasing water consumption and in 

the production of secondary metabolites [25]. Fungal 

endophytes are highly diverse and their presence in plants 

depends on the host, the availability of nutrients, the 
community composition of other microorganisms and the 

environment [24]. Apart from producing bioactive novel 

secondary metabolites, different works carried out so far 

regarding the role of endophytes in host plants indicate that 

they can stimulate plant growth, increase disease resistance, 

improve plant's ability to withstand environmental stress 

and recycle nutrients [30]. Endophytes also interact with 

pathogens directly in ways that can alter the manifestation 

of host plant disease. They are well known to contribute 

plant fitness benefits, facilitating adaptation of the host plant 

to both biotic and abiotic stress [5]. These endophytes have 
diverse secondary metabolites of which some are bioactive 

compounds [11]. Fungal endophytes have been a topic of 

great interest largely because of their chemical diversity 

rather than their biological diversity. They produce toxins 

either independently or in association with their host plant 
[23]. Endophytes including those that are derived from 

marine algae continue to be a rich source of structurally 

unique and biologically active natural products. Also, 

endophytes that produce host plant secondary metabolites 

with therapeutic value or utility have also been discovered, 

some examples being Camptothecin and structural analogs, 

Podophyllotoxin, Azadirachtin, Deoxypodophyllotoxin, 
Hypericin and Emodin, Taxol [2, 9, 18, 19, 27]. Endophytes also 

interact with pathogens directly in ways that can alter the 

manifestation of host plant disease. Unlike mycorrhizal 

fungi that colonize plant roots and grow into the 

rhizosphere, endophytes inhabit the inner plant tissues and 

usually grow within root, stem or leaves [28]. Currently, a lot 

of attention is being paid to study the bioactivity of 

secondary metabolites for their antibacterial, antiviral, 

anticancer, antioxidant, antidiabetic activities of endophytic 

secondary metabolites. Several studies have reported the 

potentials of endophytes as biocontrol agents against 

pathogens and insects for plant protection. C. verum, an 

eternal tree of tropical medicine, belongs to the Lauraceae 

family. Cinnamon is one of the most important spices used 
daily by people all over the world. Cinnamon primarily 

contains vital oils and other derivatives, such as 

cinnamaldehyde, cinnamic acid, and cinnamate. In addition 

to being used as a spice and flavoring agent, cinnamon can 

also improve the health of the colon, thereby reducing the 

risk of colon cancer [36]. Cinnamon is a coagulant and 

prevents bleeding [12]. Cinnamon also increases the blood 

circulation in the uterus and advances tissue regeneration. 

This plant plays a vital role as a spice, but its essential oils 

and other constituents also have important activities, 

including antimicrobial, antifungal, antioxidant, and 
antidiabetic, anti-inflammatory, nematicidal, mosquito 

larvicidal, insecticidal and anticancer agent [6, 7, 10, 17, 20, 21, 32, 

33]. Cinnamomum species has been studied for their 

associated endophytes because of their promising biological 

activities. Moreover, active compounds have been isolated 

from endophytic fungi associated with this genus. C. 

zeylanicum, collected from Honduras, was the host of a 

novel endophyte Muscador albus which was reported to 

contain volatile organic compounds with antimicrobial 

activities [39]. The work by [22] reported inhibitory activity of 

Indian spice plant C. zeylanicum extracts against Alternaria 

solani and Curvularia lunata, the pathogenic dematiaceous 
moulds. Almost every part of the cinnamon tree including 

the bark, leaves, flowers, fruits and roots, has some 

medicinal or culinary use. The present study was focused on 
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The reviews on production of banana during the recent years were not 
a satisfying one with respect to fourth position of Kerala in area of 
cultivation in India. Among so many factors for this declination, plant 
parasitic nematodes also found as a major negative factor. Thus the present 
study tried to prove this predict and conducted a survey in the unexplored 
rhizosphere region of an important crop banana (Nendran) in Palakkad 
taluk of Kerala, India during the post monsoon season of 2017. A total of 
twenty seven samples each were collected from banana rhizosphere soil 
and roots and processed for this study. The analysis revealed that the most 
abundant nematode population was Radopholus spp. and most frequently 
occurred genus was Meloidogyne spp. in the studied banana fields. The 
major diversity showing area were Elappully panchayath for rhizosphere 
soil samples and Kannadi panchayath for root samples. Different plant 
parasitic nematodes such as Aphelenchus spp., Criconemoides spp., Dory
laimoides spp., Helicotylenchus spp., Hoplolaimus spp., Meloidogyne sp
p., Pratylenchus spp., Radopholus spp., Rotylenchulus spp., Tylenchoryn
chus spp. and Tylenchus spp. were observed in both soil and root samples 
examined.

Keywords:
Analysis
Nendran
Diversity
Pathogen
Kerala

1. Introduction

The productivity rate of banana expressed in 
agricultural statistics reports of 2016 and 2017 
was not a satisfying one with respect to the fourth 

position in area of cultivation in the Indian state Kerala [2,3]. 
Plant parasitic nematodes are reported to cause a yield loss 
in banana [21]. The reviews on the plant disease surveys 
of Kerala showed that there was no much attention 

given to the crop loss due to plant parasitic nematodes. 
Consequently a systematic study on species abundance, 
distribution and pathogenicity of nematodes are lacking. 
Any disease management studies should also focus on 
occurrence and diversity of nematodes on a crop area. 
Knowledge on diversity and occurrence of nematode, as 
well as the major environmental and agronomical cues 
for understanding their distribution in specific areas is 
of vital importance for designing its control measures 

*Corresponding Author:
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Abstract 
 
Attappady is a region of immense biological importance comes under the Nilgiri Biosphere Reserve area 

of India at Palakkad district. Biodiversity study of this hill area has great importance in conservative science. 
Except a national range study for nematode fauna of banana (Musa spp.) in Indian banana fields, a detailed 
survey of this agriculturally and environmentally important area has not reported till now. The diversity 
analysis of plant parasitic nematodes was done with samples taken from rhizosphere soil and roots of banana at 
this area. Comparing with the reported nationwide study the present study newly reported the presence of 
Aphelenchus spp., Dorylaimoides spp., Hoplolaimus spp., Rotylenchulus spp., Tylenchorynchus spp. and 
Tylenchus spp. from the crop banana other than the already reported one’s such as Helicotylenchus spp., 
Meloidogyne spp., Pratylenchus spp. and Radopholus spp. The analysis of nematode genera in different banana 
cultivars such as Musa × paradisiaca L. (AAB) ‘Nendran’, Musa acuminata Colla (AAA) ‘Robusta’, Musa 
acuminata Colla (AA) ‘Kadali’ and Musa × paradisiaca L. (Mysore AAB) ‘Poovan’ revealed differences in the 
reaction to attack between genotypes, and that the cultivar ‘Nendran’ was the most susceptible one to plant 
parasitic nematodes. 
 

Keywords: Attappady; banana cultivars; comparison; diversity; nematode 
Abbreviations: AAA: triploid cultivar derived from wild cultivar Musa acuminata (AA); AA:  diploid 

cultivar derived from wild cultivar Musa acuminata (AA); AAB: cultivar derived from wild cultivars M. 
acuminata (AA) and M. balbisiana (BB) 

 
 
Introduction 
 
India is an agriculture country which bears first rank in the world for the production and area of 

cultivation of several crops including banana (Sheth, 2017). In Indian states, Kerala contributes a major portion 
to achieve this status of banana. The major share of Kerala’s banana was got from the middle district Palakkad 
and in this Attappady hill area has the lion’s contribution (Department of Economics and Statistics, 2017). 
Most of the regions of Attappady has been covered by forest and comes under the Nilgiri Biosphere Reserve 
area of India. The specific environmental features of this area altogether contribute climate and became a 
controlling factor for life cycle of pathogens. 
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Cooperative effects of Na+ and citrates on the
dissolution of calcium oxalate crystals†

M. Shanthil, *a K. Sandeep a and P. K. Sajith *b

Precipitation and dissolution of calcium oxalate monohydrate (CaOx) crystals are relevant due to their

major role in kidney stone diseases. To such an extent, small molecules and ions can act as inhibitors to

prevent the formation of calcium oxalate monohydrate crystals. Herein, we explored the role of citrate

and the counter cation Na+ ions in the dissolution of CaOx crystals. Citrate binds on the Ca2+ sites of

the CaOx crystals to form calcium citrate. Dissolution of CaOx increases with the increase in the

concentration of citrate ions and time of incubation. We observed that corrugations were formed on the

surface of the CaOx crystals after the sodium citrate treatment during the dissolution process.

Theoretical studies revealed that Na+ occupies the vacant site of Ca2+ in CaOx making a strain on the

surface which leads to the subsequent deformation of the crystal.

Introduction

Calcium oxalate monohydrate (CaOx) is the primary constituent of
the stones formed in the urinary system of patients with
urolithiasis.1–7 Significant studies were carried out to understand
the mechanism of calcium oxalate stone formation and the effects
of various molecules or ions as interferers on the crystallization
process.4,6,8–11 Small molecules such as citrate ions prevent the
formation of calcium oxalate by binding the calcium ions on the
surface of calcium oxalate crystals during the nucleation
process.12–16 Recently, Qiu et al. explored the binding of citrate
ions on the surface of CaOx crystals which results in the modifica-
tion of crystal surface structure.14 Corrugations are formed on the
surface of calcium oxalate due to the citrate binding on the Ca sites
of the CaOx crystal and it leads to the dissolution.14,17–19 In another
report, Chung et al. showed the potential activity of hydroxy citrate
ions in the prevention of the formation of kidney stones.17 Their
theoretical studies revealed the citrate or hydroxy citrate binding
results in the development of strain on the surface of CaOx crystals.
This leads to the alteration of the CaOx crystal surface.17

These investigations were mainly focused to understand the
crystallization process of CaOx and the effect of interfering
small molecules or ions.17,20–22

Furthermore, these studies give an insight into the dissolution
process of CaOx in the presence of citrate or other ions.18,19,22

An in-depth knowledge of chemical and structural mechanisms
governing the role of citrate ions in the dissolution of CaOx
crystals is essential for designing drugs for chemolysis. Despite
impressive studies, the formation of micrometer sized pores
and the strain induced in CaOx crystals in the presence of small
citrate ions with a topological surface area of 141 Å2 are still not
well studied. Also, the role of counter cations in the inhibition
or dissolution of CaOx crystals is not well understood. In this
context, we investigated the (i) effect of citrate and sodium ions
(Na+) on the dissolution of CaOx, and (ii) the changes in the
surface morphology of the CaOx crystals in the presence of
citrate ions during the dissolution.

Experimental section
Materials

All of the chemicals and reagents (potassium citrate, citric acid,
trisodium citrate, etc.) were purchased from Nice Chemicals,
Merck and Sigma Aldrich and were used as received. All the
glassware was washed and cleaned with distilled water.

Synthesis of calcium oxalate monohydrate crystals (CaOx)

CaOx crystals were synthesized following previously reported
procedures,17 by the addition of ammonium oxalate to the
boiling aqueous solution of CaCl2. Unreacted and excess ions
were washed out by the repeated washing of the CaOx precipitate
with hot water. The purified CaOx crystals were characterized
using powder X-ray diffraction (PXRD) and are presented in
Fig. S1 of the ESI.† Peak positions in the PXRD pattern match
with the earlier reported values.23 The prepared CaOx was dispersed
in double distilled water using ultrasonication (B15 min).

a Department of Chemistry, Government Victoria College Palakkad, Kerala, India.

E-mail: shanthilm@gmail.com, shanthilm@gvc.ac.in
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a b s t r a c t

Post-synthetic structural/chemical transformations of lead halide perovskites by anion exchange reaction
has been considered as one of the versatile methods for engineering the band gap at the nanoscale.
Herein, we discuss the tuning of the band gap of CsPbX3 (X = Cl, Br, I) perovskite nanocrystals by a bi-
phasic anion exchange method. This was achieved by the controlled reaction between KCl/KI with
CsPbBr3 perovskites at room temperature under an inert atmosphere. The molar equivalents of the reac-
tion precursors, as well as the reaction time play a crucial role in deciding the band gap of perovskites.
Treatment of KCl with CsPbBr3 perovskites resulted in the systematic blue shift of the absorption and
emission spectrum. In contrast to this, a red shift in the absorption and emission was observed upon
treating CsPbBr3 perovskites with KI. Moreover, by adjusting the precursor concentrations, from a single
reaction, we can synthesize lead halide perovskites emitting covering the whole visible region. The whole
reaction was carried out by a bi-phasic method, where the CsPbBr3 perovskite nanocrystals dispersed in
chloroform was allowed to react with KCl/KI in the solid state. By engineering the band gap, suitable per-
ovskite nanocrystals can be obtained for various applications in light harvesting, display devices, and
photovoltaics.
� 2020 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Photochemistry and Sustainable Energy (ICPSE 2019).

1. Introduction

Lead halide perovskites have been recognized as suitable mate-
rials for the fabrication of light harvesting and display devices due
to their fascinating emission properties [1–3]. The unique features
of Lead halide perovskites include (i) size-dependent absorption
over a broad spectral range and a sharp emission, (ii) large extinc-
tion coefficients (iii) high photoluminescence and, (iv) easier car-
rier extraction [4–7]. The fascinating properties of lead halide
perovskites are arising due to its crystal structure [8–10]. Soft crys-
tal nature of lead halide perovskites facilitates the cation/anion
exchange reactions [11–13]. There are several methods known to
engineer the band gap of the CsPbX3 nanocrystals by post synthetic
ion exchange reactions [12]. In lead halide perovskite nanocrystals,
post-synthetic anion exchange reactions are more effective to tune
the band gap [12,14–16]. By the systematic variation of the compo-
sition of halogen ions in lead halide perovskites, the absorption and
emission properties of CsPbX3 (X = Cl, Br, I) can be tuned in the

entire visible region [12,17,18]. Anion exchange reaction of lead
halide perovskite is considered as one of the best methods for tun-
ing the band gap of CsPbBr3 nanocrystals [12]. By tuning the band
gap of CsPbX3, semiconductors with the right emission can be
obtained through post synthetic methods and this can be used as
active materials in light harvesting and display devices. Several
methods are known in the literature for engineering the band
gap of CsPbX3 through anion exchange reactions [12,17,19,20].
Among the known methods, the majority are using PbX2 (X = Cl,
Br, I) or halide ammonium salts of the long chain primary ammines
as halogen precursors [17]. Herein, we discuss the tuning of the
band gap of lead halide perovskite nanocrystals by a bi-phasic
anion exchange method where the solid potassium chloride/potas-
sium iodide (KCl/KI) is used as the halogen precursor and allowed
to react with CsPbBr3 perovskite nanocrystals dissolved in chloro-
form at room temperature.

2. Results and discussion

CsPbBr3 perovskite nanocrystals were synthesized by following
a reported procedure with slight modifications [8,21]. Initially, Cs-
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a b s t r a c t

Eco-friendly carbon quantum dots (CQDs) are finding many applications in the field of chemical sensing,
photocatalytic applications, photovoltaic applications, bio-imaging, etc. Herein, CQDs are grown via a
cost-effective manner, where the lemon and onion extracts are used as the reaction precursors.
Formed CQDs are characterized using electronic spectroscopic and microscopic techniques. The emission
yield of the present CQDs is found to be 11.2%. In contrast to general fluorophores/ semiconductors, this
material showed an upconverting photoluminescence. Upon exciting with a lower energy continuous
wave light of 695 nm, we observed an upconverted emission centered at 438 nm. For upconversion, as
the excitation wavelength is at the lower energy, the photodecomposition of the material will be mini-
mum. This will increase the efficiency and the lifetime of the light harvesting devices as the photo-
decomposition is minimum at lower wavelengths. Also, upconverting CQDs can be a potential candidate
for the bio-imaging applications as the light induced decomposition of the biological samples will be
minimum.
� 2020 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the International
Conference on Photochemistry and Sustainable Energy (ICPSE 2019).

1. Introduction

As a result of the interesting properties, emerging due to the
quantum confinement, carbon quantum dots attracted scientific
community for light energy harvesting and bio-imaging applica-
tions [1,2]. Even though, there are several quantum dots known
in the literature, most of them are toxic in nature as a result of
the leakage of constituent ions [3]. This limits their applications
in devices and for bio-labelling [4]. In contrast to this, carbon quan-
tum dots are made of non-toxic carbon atoms and this makes it
suitable for various applications, Carbon quantum dots exhibits
broad absorption with high extinction coefficient and emission
with high quantum yield [5]. In addition to this high photostability
of carbon quantum dots opened up a plethora of applications in
various disciplines of science and technology [6,7].

Over the last few decades, electromagnetic radiation has
achieved a significant role in both biology and medicine [8]. Con-
ventional methods follow, probing sample at high frequencies

and studying the properties by collecting the radiation at a lower
frequency than excitation [9–12]. However, there are recent
reports which show the harmful effects of high frequency electro-
magnetic radiation in biological samples [13]. In this regard, find-
ing an upconverting material has prime importance due to its
biological applications [14]. Upconversion is an optical process that
involves the conversion of lower-energy photons into higher-
energy photons [14,15]. This emission of higher energy photons
is achieved by the absorption of multiple (usually two or three)
photons per single emitted photon [16]. Two photon absorption
(TPA) is one of the important methods used to achieve fluorescence
upconversion [16]. TPA involves the simultaneous absorption of
two photons of lower energy to produce a higher energy emission
[16]. TPA is a third order, nonlinear optical process and has signif-
icant advantages over conventional single photon absorption
because of the use of lower energy excitation source [16]. Since
it involves two photons, TPA is directly proportional to the square
of intensity of light whereas one photon absorption depends lin-
early on the intensity of light [16]. Here in we investigate the emis-
sion upconversion exhibited by carbon quantum using continuous
excitation source by two photon absorption.
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a b s t r a c t

All inorganic perovskite nanocrystals attracted the scientific community owing to its interesting proper-
ties. Even though lead halide perovskites having many advantages, the decomposition in the presence of
moisture is its major limitation. Herein, we are using this phenomena for the sensing of atmospheric
humidity. A cost-effective sensor was developed by the dip-coating of CsPbBr3 to Whatman 40 filter
paper. The complete disappearance of the emission from this perovskite coated filter paper was moni-
tored using an ultraviolet chamber. Interestingly, with the increase in the relative atmospheric humidity,
the decomposition of CsPbBr3 was found to be faster. In our experimental regime, 30–95% relative atmo-
spheric humidity, we found the sensor is active. Apart from the sensing activity, by knowing the kinetics
of decomposition of CsPbBr3 perovskites, new methodologies can be adopted for stabilizing solar cells
made of lead halide perovskite as active material.
� 2020 Elsevier Ltd. All rights reserved.
Selection and peer-review under responsibility of the scientific committee of the International Confer-
ence on Energy and Environment.

1. Introduction

Fascinating properties of CsPbBr3 perovskites at nanoscale
attracted humankind due to its applications in light energy har-
vesting and display devices [1]. The special features of lead halide
perovskite nanocrystals include (i) size and dimension dependent
absorption over a broad spectral range and a sharp emission, (ii)
large extinction coefficients (iii) high photoluminescence, and (iv)
easier carrier extraction [1,2]. By virtue of these properties, lead
halide perovskites are considered as one of the best materials for
light emitting diodes (LED) and light harvesting applications
[2,3]. Interesting properties of lead halide perovskites are due to
its unique crystal structure. Any alterations to the crystal structure
can alter the properties of lead halide perovskites. Though per-
ovskites have many interesting properties, decomposition in the
presence of moisture is its major limitation [4–6]. In an earlier
work, we have investigated the role of capping agent oleyl amine
in the moisture induced structural conversion of CsPbBr3 per-
ovskite nanocrystals [7]. In the presence of water, initially, CsPbBr3
converts to CsPb2Br5 nanosheets [7]. This CsPb2Br5 nanosheet tras-
forms to PbBr2 on further moisture treatment. For various applica-
tions like solar cells, stability at ambient conditions is extremely

important [7,8]. By keeping this in mind, herein, we investigate
the kinetics of decomposition of perovskites on varying relative
humidity. On understanding the kinetics of decomposition of
CsPbBr3 perovskites, new ambient conditions for the working of
lead halide perovskites based devices can be understood.

Herein, we are using the decay of perovskites to sense the rela-
tive humidity of the atmosphere. Also, the kinetics of the moisture
induced decomposition of perovskites can provide information
about the appropriate conditions for the stability of perovskite
based solar cells. For this purpose, herein, we have used Whatman
40 filter paper coated with CsPbBr3 perovskite nanocrystals as a
cost-effective humidity sensor. The disappearance of the emission
intensity of CsPbBr3 perovskite nanocrystals was monitored using
an ultraviolet (UV) chamber having 352 nm as the excitation
source.

2. Results and discussion

Cesium lead bromide perovskite nanocrystals were prepared by
following a known procedure with minor modifications [7–9]. For
this purpose, cesium oleate was prepared by the reaction of cesium
carbonate and oleic acid in a round bottom flask under argon atmo-
sphere. An optically transparent solution corresponding to cesium
oleate was obtained at around 125 �C. Simultaneously, in another
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Abstract

In this paper, the concept of a novel mechanically reconfigurable antenna with

spectral diversity, for internet of things (IoT) applications is presented. The

prototype consists of a rectangular microstrip patch antenna placed upon a

dielectric slab with four end-to-end cavities that are perceived as binary bits.

The status of each bit depends on the material filling it. Since four cavities are

included in proposed system, a total of 16 combinations, each yielding unique

impedance characteristic, are exhibited. Here, FR4 epoxy (εr = 4.4 and

tanδ = 0.02) is used as substrate with 2.4 mm thickness. The same material is

used to fill the cavities in one case, while, in the second case the cavities are

filled with Rogers RT/duroid 6010/6010LM (tm) material that has dielectric

constant, 10.2. It is shown that by using a higher dielectric constant material

as filler, the range of variation of resonant frequency can be increased. In both

cases, the prototype exhibits capability to reconfigure its operating bandwidth

from 2.4GHz WLAN (2400-2480 MHz) to LTE2500 (2496-2690 MHz). Besides,

for some combinations, the prototype covers a frequency span beyond LTE till

3000 MHz for wireless-sensor-network based applications. One among the

potential application of the proposed design as a chipless RFID tag is also dis-

cussed in this work.

KEYWORD S

internet of things (IoT), LTE 2500, mechanically reconfigurable, RFID, WLAN, WSN

1 | INTRODUCTION

Today the communication and information technology is
actively progressing toward the scenario where all inani-
mate objects and devices would be interconnected via the
internet, in order to make data collection, data processing
and data communication as accurate and efficient as pos-
sible1. This form of technology seems to be very ambi-
tious and futuristic, however, it was first envisioned by
Nikolas Tesla in the later part of the nineteenth century2.
Today, it is widely known as internet of things (IoT),
named by Kevin Ashton in 1999.3 The present day society
perceives IoT, mainly, in the form of social media, big

data, cloud computing4,5 etc. However, the interest
shown by the scientific community toward IoT systems is
increasing at an exponential rate. As a result, many small
IoT systems such as fitness trackers, smart watches,
smart jewelry articles,6 home voice controllers, smart
locks, smart switches, smart security systems etc.7 have
been developed and are already dominating the commer-
cial market.

An IoT based device (say A) gathers or senses the
information from an object or its environment and trans-
mit it to another device (say B) or cloud via a wireless
channel. Through the wireless channel, “B” or cloud can
control the “A” remotely.8 Therefore, it is evident that
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ABSTRACT
The role of the magnetic field in the emission properties of CsPbBr3 perovskite nanocrystals is investigated using magnetic materials,
La0.67Sr0.33Mn0.9Co0.1O3 and La0.67Sr0.33Mn0.9Ni0.1O3. The ferromagnetic–paramagnetic phase transition point of these magnetic materials
is near room temperature, and the intensity of the magnetic field can be controlled by changing the temperature. An increase of 51% and
33% is observed in the emission intensity of the CsPbBr3 perovskites, on increasing the temperature from 10 ○C to 35 ○C, in the presence
of La0.67Sr0.33Mn0.9Ni0.1O3 and La0.67Sr0.33Mn0.9Co0.1O3, respectively. At lower temperatures, the samples are magnetic due to their ferro-
magnetic nature, and on increasing the temperature, they become non-magnetic. Magnetic materials as well as CsPbBr3 nanocrystals possess
perovskite crystal structure, and this might be playing an important role in transmitting the magnetic field. By understanding the role of
the magnetic field in the emission of CsPbBr3 perovskite nanocrystals, magnetic materials can be used to control the properties of CsPbBr3
nanocrystals for light energy harvesting and opto-electronic applications.

© 2020 Author(s). All article content, except where otherwise noted, is licensed under a Creative Commons Attribution (CC BY) license
(http://creativecommons.org/licenses/by/4.0/). https://doi.org/10.1063/1.5143930., s

INTRODUCTION

CsPbBr3 perovskite nanocrystals have been recognized as a
promising material for the fabrication of light harvesting and dis-
play devices, owing to their fascinating emission properties.1–6 The
unique features of CsPbBr3 perovskites include (i) broad and size
dependent absorption, (ii) high extinction coefficient, (iii) narrow
emission, and (iv) high photoluminescence and electroluminescence
yield.7–15 So far, lead halide perovskites are one of the known mate-
rials that displayed the highest efficiency for photovoltaics and light
emitting diodes (LEDs).11,16–25 Another advantage of the CsPbBr3
perovskites is the bandgap tunability by the halogen exchange reac-
tions. The exchange of bromine ions with chlorine results in the
blue shift in absorption and emission, and at the same time, the
exchange with iodide ions results in the red shifted spectrum.26–29 By
the controlled exchange of halogen ions, the emission in the whole
visible region can be obtained from the cesium halide perovskites,

and thus, it is considered a suitable material for light harvesting and
opto-electronic applications.11,26–28,30,31

Controlling the emission intensity of the CsPbBr3 perovskite
nanocrystals is essential for various applications in light harvest-
ing/display devices.32 The efficiency of a solar cell is known to
increase in the presence of an applied magnetic field.33 The influence
of the magnetic field on the CsPbBr3 perovskite nanocrystals can
be monitored using emission studies.34 Even though the magnetic
field can control the properties of CsPbBr3 perovskite nanomate-
rials, it is difficult to vary the magnetic field of a single magnet. A
magnetic material, with a controllable magnetic field, can be the per-
fect material for controlling the physical and chemical processes.35

Thus, we have used Ni/Co doped La0.67Sr0.33MnO3 for controlling
the emission properties of CsPbBr3 perovskites. The magnetic field
from the Ni/Co doped La0.67Sr0.33MnO3 can be controlled with tem-
perature as it exhibits a magnetic caloric effect.36,37 Upon increas-
ing the temperature, ferromagnetic Ni/Co doped La0.67Sr0.33MnO3

AIP Advances 10, 035302 (2020); doi: 10.1063/1.5143930 10, 035302-1
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of the quantum confinement effects. 
Excellent electrical and thermal trans-
port properties in graphene have made 
it one of the most interesting materials 
for a wide variety of applications ranging 
from transparent conductors to high-
mobility field effect transistors (FETS).[2] 
Even though graphene exhibits excep-
tionally high mobility (105 cm2 V−1 s−1 at 
room temperature), the lack of a band gap 
makes it almost impossible to develop 
digital FETs.[3] This has sparked a quest 
for finding alternate materials beyond gra-
phene, leading to the discovery of new 2D 
materials based on layered transition metal 
dichalcogenides (TMDC) like MoS2, WS2, 
WSe2, NbSe2, SnS2, etc.[4–6] Many of these 
materials are semiconducting in nature 
with a finite band gap and hence are con-
sidered as better alternatives to graphene 
for developing next-generation electronic, 
spintronic, and “valley-tronic” devices.[2,3]

A common characteristic of 2D materials is their layered 
nature with weak van der Waals interaction between the layers 
and strong covalent/ionic bonding within the layers. Following 
the methodology of layered 2D TMDCs, many layered oxide 
materials, mainly the perovskite-type oxides, have also been 
reported in the literature.[7,8] While many of the TMDC-based 
2D materials are highly unstable in air, oxide-based materials 
are considered less susceptible to degradation in air.[9] There are 
numerous other van der Waals materials, which are expected to 
exhibit novel physical and chemical properties suitable for next-
generation device applications. Tin mono chalcogenides are 
one such interesting class of materials which have yet not been 
explored in the 2D limit.

Tin has an electronic configuration of 4d105s25p0 in tin mono 
chalcogenides (SnX; X = O, S, Se, or Te) losing its two 5p elec-
trons to the more electronegative chalcogenide atom. The struc-
ture of tin mono chalcogenide family evolves from 3D (SnTe) to 
2D (SnO) with intermediate dimensions for SnS and SnSe.[10] 
In this family of materials, Sn 5s electrons do not participate in 
the bonding process and constitute a lone pair. In SnO, these 
lone pairs point toward the interlayer spacing and the resulting 
dipole–dipole interaction leads to a van der Waals gap of 2.52 Å 
between SnO layers (Figure 1). This lone pair activity is less 
in other tin mono chalcogenides, which makes SnO unique 

2D materials are considered promising candidates for developing next-gener-
ation high-performance energy efficient electronic, optoelectronic, and valley-
tronic devices. Though metal oxides are widely used in the fabrication of 
many advanced devices, very little work has been reported on their properties 
in 2D limit. This article reports the discovery of a new 2D materials system, 
2D tin monoxide (SnO). Layer by layer growth of SnO on sapphire and SiO2 
substrates is demonstrated using a pulsed laser deposition method. The 
number of SnO layers is controlled by controlling the number of laser shots 
during the deposition process. Raman spectroscopic and X-ray photoelectron 
spectroscopic analysis confirms the formation of phase pure SnO layers. 
Field effect transistors (FETs) using few layer SnO channels grown on SiO2 
substrates are successfully fabricated. These FETs show typical p-channel 
conduction with field effect mobility ranging from 0.05 to 1.9 cm2 V−1 s−1. 
Field effect mobility varies with the number of SnO layers and decreases on 
either sides of the optimum layer numbers (12), which is explained based on 
charge screening and interlayer coupling in layered materials.

1. Introduction

It is well known that the properties of a material strongly 
depend on its physical dimensions. The physical and chem-
ical properties of a material change when its dimensions are 
reduced from 3D to 2D, 1D, or 0D. Even though the low-dimen-
sional materials have been an important topic of research for 
the past few decades, the last few years have witnessed an explo-
sion of interest in developing 2D materials and understanding 
their properties.[1] Charge transport is confined in plane in 2D 
materials, and it exhibits many interesting phenomena because 
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A B S T R A C T

Effects of quantum confinement, focusing on upconversion and downconversion photoluminescence and reverse
saturable absorption, on MoS2 quantum dots produced by nanosecond UV laser ablations is not widely reported.
The effect of wavelength and pulse energy of ablating laser on the size, colloidal stability, upconversion and
downconversion photoluminescence and non-linear properties of MoS2 quantum dots (QDs) are reported here.
MoS2 QDs are grown by pulsed laser ablation (PLA) from bulk MoS2 pellets in deionized (DI) water with UV
(355 nm), visible (532 nm) and IR (1064 nm) laser beams from a nanosecond Nd-YAG laser source and ablation
is repeated with varying pulse energy. The target MoS2 pellet prepared for ablation was sintered at 800 °C in
nitrogen ambience for 8 h. Hexagonal structure of MoS2 pellet is confirmed by XRD and Raman spectroscopy
before and after sintering. The exfoliated MoS2 QDs dispersion show appreciable photon upconversion (UPC)
and down conversion (DC) photoluminescence (PL). The downconversion PL emission shows multiple peaks.
QDs size is found to vary with the wavelength of the ablating laser beam. The mean particle size, measured by
dynamic light scattering measurements and TEM analysis, is in the range of 2–30 nm. Absorbance measurement
shows high energy peaks around 5.88 eV (211 nm) with shoulder peak at 3.79 eV (327 nm) corresponding to
MoS2 QDs. MoS2 QDs dispersion show moderate dispersion stability as per zeta potential analysis. Raman
analysis of spin coated few layer MoS2 QDs shows characteristic in-plane (E12g) and out-of-plane (A1g) vibrational
modes of MoS2. Nonlinear optical studies of colloidal MoS2 show reverse saturable absorption (RSA) due to two
photon absorption (TPA) process.

1. Introduction

Transition metal dichalcogenides (TMDCs) like MoS2, MoSe2, WS2
and WSe2 are van der Waals materials exhibiting wide variety of
properties such as direct bandgap, excellent upconversion and down-
conversion photoluminescence, and optical limiting in quantum dots
(QDs) and 2D forms [1–12]. Recently 2D TMDCs are extensively studied
for catalytic, electronic, linear and non-linear optical applications due
to their unique band structure and novel physical properties [9–17].
Thickness and excitation dependent photoluminescence is a property of
TMDC QDs like MoS2, WS2, MoSe2 and WSe2 [9,10,13–17]. Non-linear
broad band absorption have been reported in WS2, WSe2, MoS2 and
Mo0.5W0.5S2 [11]. Indirect to direct band gap transition, band gap
tunability and excellent luminescence properties of 2D TMDCs are
being explored in transistors, photo detectors and electroluminescent
devices [15]. Fullerene like structures of WS2 and WSe2 are used as gas

sensors and as photocatalysts in water splitting and hydrogen evolution
reactions [16]. QDs of WS2, MoSe2 and WSe2 exhibit lateral quantum
confinement and multi-peak photoluminescence spectra and valley se-
lective exciton scattering and upconversion [17]. Discretization of
electronic states caused by quantum confinement in three dimensions
make these advanced materials an ideal candidate for tuning the op-
toelectronic properties.

Various functional properties of MoS2 nanostructures are being ex-
plored in multifunctional optoelectronic devices [2], biomedical in-
strumentation [3], hydrogen evolution reaction [4] etc. Incorporation
of MoS2 QDs in organic solar cells as upconversion centers, MoS2 na-
nocomposites in lithium ion batteries as anode materials, MoS2 mono/
few layers in inorganic solar cells as hole and electron transport layers
are under extensive research [18–21]. Commonly used methods for
producing MoS2 nanostructures are liquid exfoliation, hydrothermal
method, mechanical exfoliation, and chemical vapor deposition [2–6].
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ABSTRACT
Semiconductor–metal heterojunction nanostructures possess an ability to store electrons upon photoexcitation through Fermi level equi-
libration. The unique role of capping ligands in modulating the equilibration of Fermi level in CdSe–Au heteronanostructures is explored
by taking alkyl thiols and alkyl amines as examples. Alkyl thiol having its highest occupied molecular orbital (HOMO) above the
valence band of the heterojunction nanostructure inhibits the exciton recombination by scavenging the photogenerated hole. This leads
to the elevation in the Fermi level of Au and equilibration with the conduction band of CdSe. The Fermi level equilibrated electrons
are further transferred to an acceptor molecule such as methyl viologen, demonstrating the potential of heterojunction nanostructures
capped with hole accepting ligands for charge transport application in photovoltaics. In contrast, alkyl amine being a non-hole accep-
tor ligand with its HOMO placed below its valence band promotes rapid Au mediated exciton recombination, limiting its usefulness
in charge transport application. Thus, the energetics of ligands on heterojunction nanostructures plays a decisive role in Fermi level
equilibration.

Published under license by AIP Publishing. https://doi.org/10.1063/1.5138216., s

I. INTRODUCTION

Heterojunction nanostructures, with gold nanoparticles and
semiconductor quantum dots (QDs) as components, offer numer-
ous possibilities in the design of active materials for photovoltaic
and photocatalytic applications.1–7 Upon photoexcitation, the gold
nanoparticle coupled semiconductor quantum dots accept elec-
trons and store them for various redox processes.4,8–11 The prop-
erties of the individual components at the metal–semiconductor
(M–S) interface get modified due to the equilibration of Fermi
level and the formation of Schottky barrier.4,8,10 The charge dis-
tribution at the heterojunction is influenced by the barrier height,
which in turn, can be modulated by varying the size and shape of
individual components.4,8 Heterojunction nanostructures based on
large bandgap semiconductors, such as TiO2 and ZnO, are mainly
UV absorbing, which limits their applications in photovoltaics and

photocatalysis.1,10,12 With the development of newer synthetic pro-
tocols, remarkable progress has been achieved in the design of var-
ious M–S heterojunction nanostructures (e.g., CdSe–Au, PbS–Au,
and PbSe–Au).6,13–19 Capping ligands that possess heteroatoms such
as nitrogen, sulfur, and oxygen are generally used to impart stabil-
ity to these nanostructures.13,14 The photocatalytic efficiency of M–S
is enhanced in the presence of hole accepting ligands, for example,
hydrogen production on Pt sites is efficient when electron donat-
ing molecules such as mercaptopropionic acid (MPA) or mercap-
toundecanoic acid (MUA) are used for stabilizing CdS-based het-
eronanostructures.2,20 These results indicate that the energetics at
the semiconductor–ligand interface is important; however, the influ-
ence of various heteroatoms of ligands on the charge transfer (CT)
dynamics of M–S is still ambiguous. Herein, we report the dramatic
influence of two commonly used capping agents, alkyl amine [dode-
cylamine (DDA)] and alkyl thiol [dodecylthiol (DDT)] on the CT
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  1.     Introduction 

 2D materials constitute a unique class of materials in which 
in-plane atomic bonding is much stronger than that along the 
out-of-plane direction. These materials are usually artifi cially 
derived from layered van der Waals solids. [ 1 ]  The crystal struc-
ture of layered van der Waals solids is composed of one-atom-
thick or few-atom-polyhedral layers with tight covalent or ionic 
bonding along two-dimensions (intralayer) and weak van der 
Waals bonding along the third dimension (interlayer). [ 2 ]  The 
weak van der Waals bonding enables an easy splitting of the 
layered materials into individual monolayers. The 2D materials 
differ in their phonon and electronic structure, [ 1,3 ]  from their 
bulk phases and exhibit unique and fascinating properties due 
to the quantum confi nement of electrons and the absence of 
interlayer interactions. Graphene, a single layer of graphite 
was the fi rst real 2D material. [ 4,5 ]  However, presently there are 
a large numbers of layered materials that can be cleaved or 
grown easily into 2D atomic planes, [ 6,7 ]  including transition 
metal dichalcogenides.  Figure    1   shows the current library of 
various 2D materials predicted beyond graphene. [ 6 ]  The color 
shading indicates 2D materials that are experimentally stable or 
unstable in ambient conditions.  

 Atomically Thin MoS 2 : A Versatile Nongraphene 
2D Material 

   Y. P.    Venkata Subbaiah     ,        K. J.    Saji     ,       and        A.    Tiwari   *      

 Two-dimensional inorganic materials are emerging as a premiere class of 
materials for fabricating modern electronic devices. The interest in 2D layered 
transition metal dichalcogenides is especially high. Particularly, 2D MoS 2  is 
being heavily researched due to its novel functionalities and its suitability 
for a wide range of electronic and optoelectronic applications. In this article, 
the progress in mono/few layer(s) MoS 2  research is reviewed by focusing 
primarily on the layer dependent evolution of crystal, phonon, and elec-
tronic structure. The review includes extensive detail into the methodologies 
adapted for single or few layer(s) MoS 2  growth. Further, the review covers 
the versatility of 2D MoS 2  for a broad range of device applications. Recent 
advancements in the fi eld of van der Waals heterostructures are also high-
lighted at the end of the review. 
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 Unlike zero-band gap graphene (semi-
metal), [ 8 ]  and large band gap hBN (insu-
lator), [ 9 ]  the 2D transition metal dichalco-
genides (sulfi des and selenides) have band 
gaps comparable to conventional Si or 
GaAs, and thus present a tantalizing pros-
pect of scaling all semiconductor science 
and technology down to a truly atomic 
scale. Although these transition metal 
dichalcogenides (TMDCs) are quite well 
known for the past few decades for their 
applications in solid state lubricants, [ 10 ]  
photovoltaic devices, [ 11,12 ]  and recharge-
able batteries, [ 13 ]  the recent methodolo-
gies and concepts evolved from graphene 
research like exfoliation, transfer, and 
manipulation of 2D materials have driven 

interest toward the exploration of layered TMDCs. TMDCs pos-
sess hexagonal layers of transition metal atoms (M) sandwiched 
between two layers of chalcogen atoms (X) with an MX 2  stoi-
chiometry. Depending on the different combinations of chal-
cogen (typically S, Se, or Te) and transition metal (mainly Mo 
and W) elements, several different kinds of TMDCs are pos-
sible. Among the various combinations of TMDCs, MoS 2  is the 
most promising 2D material as its elemental constituents are 
abundant, nontoxic, and amenable for easy mono/few layer(s) 
synthesis when compared to their analogous selenides and 
tellurides. 

 Despite graphene’s exceptionally high carrier mobility, [ 14 ]  
fi eld-effect transistors (FETs) made from graphene cannot 
effectively function as electronic switches due to the absence 
of an electronic band gap. [ 15,16 ]  2D MoS 2  possesses a relatively 
high mobility up to 200 cm 2  (V-s) −1  with a high on/off cur-
rent ratio of ≈10 8  at room temperature, [ 17–20 ]  and has a layer 
dependent band gap with a crossover from indirect (1.2 eV) 
to direct (1.9 eV) at the bulk to monolayer transition, making 
this a promising material for effi cient electronic, [ 17,21 ]  and 
optoelectronic devices. [ 22–24 ]  The unique electronic band struc-
ture and optical properties of monolayer MoS 2  are suitable for 
a wide range of novel functional devices and hence has trig-
gered exhaustive research on this nongraphene material during 
the last few years. [ 2,7,25–30 ]  In this paper, we have done a com-
prehensive review of the state-of-the-art research going on in 
this area. The review primarily covers the intriguing changes 
occurring in the physical properties (crystal structure, layer 
dependent evolution of vibrational and electronic structure and 
relevant optical properties) of MoS 2  when one of the dimen-
sions (specifi cally the van der Waals dimension) is controlled, 
followed by the description of various isolation or large-area 
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nanocrystalline thin films

M SHAHEERA1,∗ , K G GIRIJA2, MANMEET KAUR3, V GEETHA1, A K DEBNATH3,
R K VATSA2, K P MUTHE3 and S C GADKARI3

1Research Department of Physics, Government Victoria College, Palakkad 678001, India
2Chemistry Division, Bhabha Atomic Research Centre, Mumbai 400094, India
3Technical Physics Division, Bhabha Atomic Research Centre, Mumbai 400094, India
∗Author for correspondence (kcmshahi@gmail.com)

MS received 29 October 2018; accepted 27 February 2019

Abstract. Single and co-doped ZnO thin films are currently under intense investigation and development for optoelectronic
applications. Here in this study, pristine, indium-doped (IZO), gallium-doped (GZO) and co-doped (IGZO) ZnO thin films
were deposited on a glass substrate using radio frequency magnetron sputtering. A comparative study of all the films was
carried out on the basis of their various properties. The effect of single and co-doping on the structural (X-ray diffraction
(XRD) studies and Raman studies), morphological (field emission scanning electron microscopy and energy dispersive X-ray
spectroscopy studies) and optical properties (ultraviolet–visible (UV–Vis) and photoluminescence (PL)) of the deposited
films was investigated. X-ray photoelectron spectroscopy (XPS) characterization was employed to analyse the surface
chemical composition and bonding of the deposited film. From the XRD patterns, it was found that the films were highly
crystalline in nature and preferentially oriented along the (002) direction with a hexagonal wurtzite structure, consistent
with Raman analysis. IGZO films displayed a dramatic improvement in the surface morphology as compared with the single
dopant films due to the compensation effect of gallium and indium doping which reduced the lattice strain. The XPS analysis
confirmed the presence of the oxidized dopants in each film. All thin films have shown excellent optical properties with more
than 90% transmission in the visible range of light. The blue-shift of the absorption edge accompanied by the increase of
the optical band gap confirmed the Burstein–Moss effect. The UV PL peak originated from the near band edge emission of
crystalline ZnO, while the visible PL was associated with the radiative transition related to oxygen interstitial (Oi) defects
in the ZnO structure.

Keywords. ZnO; co-doping; RF sputtering; XPS; photoluminescence.

1. Introduction

Zinc oxide (ZnO) is a direct band gap (∼3.37 eV at room
temperature) material and has a large exciton binding energy
(B.E.) of 60 meV; hence it is widely used as an optoelectronic
material [1,2]. Many other properties such as biocompati-
bility, thermal stability and relatively simple and low-cost
production make it useful in a wide range of applications
such as transparent conductive oxide for solar cells, three-
dimensional memory elements, thin film transistors, sensors,
photo-detectors and light emitting diodes (LEDs) [3,4]. Dop-
ing of ZnO with suitable dopants is a well-known method
for achieving the desired material properties. The idea of
co-doping is not new. Co-doping allows the benefits of two
dopants to be exploited simultaneously. The strengths of one
dopant can compensate for the weaknesses of another. Many
dopants have been used to improve the physical properties
of ZnO. The most common of these are the group 13 ele-
ments such as aluminium [5], gallium [6], indium [7], etc.

Some related studies based on Al and Ga co-doped ZnO
nanostructures via a sol–gel route to modify their electrical
and sensing properties have been carried out by Hayder et al
[8]. While Benhaliliba et al [9] synthesized ZnO thin films
which were doped separately with Al and In and these films
exhibited good electrical conductivity and high optical trans-
mittance in the visible region. These trivalent elements by
replacing the Zn atom in the parent crystal structure mod-
ify the ZnO lattice and reveal improved properties. And also
these dopants are introduced as substitutional defects on zinc
sites. The fact that the radius of 4-coordinate Ga3+ (0.62 Å)
and that of In3+ (0.81 Å) is closer to that of 4-coordinate
Zn2+ (0.74 Å), make it useful as a codopant for ZnO struc-
tures [10,11]. Thin film deposition of ZnO can be carried
out by various techniques like sputtering [12], pulsed laser
deposition [13], microwave assisted synthesis [14], sol–gel
[15], ultrasonic spray pyrolysis [16], chemical bath deposi-
tion [17], etc. Among these, radio frequency (RF) sputtering
is more suitable for high quality and large area deposition.
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A B S T R A C T

Nano structures of MoS2 are trending up as a smart optoelectronic material nowadays. Photoluminescence,
linear and non-linear optical properties of highly crystalline MoS2 quantum dot (QD)-nano flake (NF) colloidal
dispersion in de-ionized water prepared by cost effective mechanical grinding assisted bath ultrasonication and
centrifugation is reported in this article. Particle size, which varies with the sonication time and centrifuging
speed, is confirmed by TEM and dynamic light scattering (DLS) analysis. The absorbance spectra show char-
acteristic A, B, C and D excitonic transitions of NFs and high energy E peaks of QDs. MoS2 QD-NF dispersion
exhibits appreciable photon upconversion and down conversion photoluminescence (PL) that are applicable to
solar cells. The photoluminescence emission red shifts with red shift in excitation wavelength. Time correlated
fluorescence decay measurement estimates the life time and it varies with the particle size. Raman spectra of spin
coated MoS2 dispersion confirm the hexagonal structure and formation of few layered MoS2 in-plane (E12g) and
out-of-plane (A1g) vibrational modes. Selective area diffraction patterns confirm the crystallinity and hexagonal
nature of the grown nanostructures. Non-linear optical studies of the samples exhibit reverse saturable ab-
sorption (RSA) which is applicable to optical limiting devices.

1. Introduction

Nanostructures of transition metal dichalcogenides (TMDC - MoS2,
WSe2, WS2 etc.) are widely being studied in the field of nano photonics
and optoelectronics due to its extraordinary optical and electronic
properties of these materials [1]. Optical limiting [2], mode-locking
[3], upconversion [4], field effect transistors [5], sensors [6], solar cells
[7], hydrogen evolution reaction (HER) systems [8], cancer treatment
[9] and memory applications [10] are some of the regimes where
TMDC are being explored. MoS2 is a layered material with an indirect
bandgap of 1.2 eV in the bulk [11] and a direct bandgap of 1.9 eV in
monolayers [12]. Nanostructures of MoS2 are generally prepared by
various expensive methods such as chemical vapor deposition (CVD)
[13], pulsed laser ablation [14] etc. Liquid exfoliation method is a cost
effective method for preparing MoS2 colloidal dispersions [15].
Grinding assisted ultrasonication is a good liquid exfoliation method to
exfoliate very thin layers of MoS2 from bulk [16–18]. Sonication fol-
lowed by centrifuging is reported for fabrication of MoS2 QDs [19]. The
minimum size of the QDs and NFs that can be produced in the MoS2

colloidal dispersion varies with the sonication parameters such as so-
nication power and duration, centrifuging parameters such as rpm and
duration, presence of surfactants, nature of the solvent etc. [20,21].

The onset of quantum confinement effect (QCE) in very small na-
nostructures can be explicitly identified from the absorption and pho-
toluminescence (PL) spectra [22,23]. The absorbance peaks generally
show blue shift as a consequence of QCE [24]. Size tuned and excitation
dependent PL emission ranging from violet to red has been reported by
various research groups using photoluminescence measurement tech-
niques [25,26]. Time resolved photoluminescence measurement is an
efficient tool to study the life time of excited state [27,28]. MoS2 QDs
exhibits photon upconversion and down conversion [19], a property
which finds promising application in solar cells along with semi-
conductors having bandgap in visible range to explore the IR and UV
range of solar spectrum effectively [11]. Non-linear properties of MoS2
monolayers are used in ultrafast optical pulse detection and as a direct
probe for analyzing the structural and electronic properties of mono-
layers [29]. Non-linear optical studies by z-scan method is very basic
for checking the nature of transmittance with change in the input light
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Revealing the Role of Aggregation and Surface Chemistry
in the Bi-phasic Anion Exchange Reactions of Cesium Lead
Halide Perovskites
K. Sandeep[a]

Tuning the emission of cesium lead halide perovskites by the
post-synthetic halogen exchange reactions is one of the easiest
methods to obtain the opto-electronic materials having
emission in the entire visible region. Role of aggregation and
the surface chemistry on the room temperature bi-phasic anion
exchange reactions of CsPbBr3 nanocrystal is investigated.
Aggregation of the nanocrystals resulted in the decrease of
surface bromide ions and CsPbBr3 became inactive towards the
bi-phasic anion exchange reactions. On the modification of the
surface by enriching with bromide ions, aggregated CsPbBr3
nanocrystals became active towards anion exchange reaction.
Surface halide ions have a significant role in the anion
exchange reactions and the reaction starts at the surface and
diffuses to the inner parts of the crystal as a result of its soft
crystal nature. Understanding the role of surface chemistry on
the anion exchange reactions, the potential of aggregated
CsPbBr3 nanocrystals can be used for the opto-electronic
applications.

In recent years, lead halide perovskites gained enormous
attention of the scientific community due to their profound
applications in the solar energy conversion, light emitting
diodes (LED) and display devices.[1–7] Broad and tunable
absorption, narrow emission with high quantum yield, and
easier carrier extraction are some of the interesting properties
of lead halide perovskites.[4,8–14] Fascinating properties of
perovskites are arising due to its peculiar crystal structure.[4,15,16]

By varying the composition of halogen ions in CsPbX3 (X=Cl, Br,
I), the tuning of absorption and emission of CsPbX3 in the
whole visible region can be obtained in an easier manner.[17–23]

Post-synthetic chemical transformations of CsPbX3 through
anion exchange reactions is considered as one of the best
methods for tuning the band gap of lead halide
perovskites.[17,24] There are several methods known in the
literature for tuning the band gap of CsPbX3 via anion
exchange reactions.[17,25] Among these, majority are using halide
ammonium salts of the long chain primary ammines or PbX2

(X=Cl, Br, I) as halogen precursor.[17,24] Among that the first
report on the anion exchange of CsPbBr3 nanocrystals was
from the Kovalenko’s group.[17] Followed by this, Kamat and
coworkers reported the surface has a crucial role in the anion
exchange reactions of lead halide perovskites.[26] They observed
on covering the surface of lead halide with lead sulphate, the
perovskite became inactive towards anion exchange
reactions.[26] The exact mechanism of the anion exchange
reactions in lead halide perovskites is not completely under-
stood. By keeping this in mind, herein, we investigate the
tuning of band gap of lead halide perovskite nanocrystals by a
bi-phasic anion exchange method and the factors affecting it.
The anion exchange was achieved by the controlled reaction
between solid potassium chloride/potassium iodide (KCl/KI) (as
halogen precursor) with CsPbBr3 perovskites dissolved in
chloroform at room temperature.

The optoelectronic properties of lead halide perovskites can
be modulated by the controlled aggregation of CsPbX3

nanocrystals.[27–30] Aggregation is a thermodynamically feasible
process for nanomaterials and the surface chemistry, nature of
capping ligands, polarity of the solvents and the surface charge
of the nanomaterials are the major factors influencing the
aggregation of nanomaterials.[31–34] There are several methods
known to aggregate CsPbX3 nanocrystals by varying the
solvent compositions and the surface chemistry to yield differ-
ent nanostructures for various applications.[27,35–37] For various
applications in light energy harvesting and display devices,
tuning the band gap of aggregated perovskite nanocrystals is
extremely important and this can be easily achieved by anion
exchange reactions. However, the mechanism of the exchange
of halide ions in the aggregated lead halide perovskites is not
completely understood. Thus, herein, the role of aggregation of
perovskite nanostructures and their surface chemistry in the bi-
phasic anion exchange reactions are investigated.

In order to prove the above objective, CsPbBr3 perovskite
nanocrystals were synthesized by following a reported proce-
dure with minor modifications.[25,38] Details of the synthesis and
purification are given in the supporting information. Further,
these nanocrystals were characterized using spectroscopic and
microscopic techniques. The absorption spectrum of CsPbBr3
perovskite nanocrystals (Figure 1A) showed all the character-
istic features. The first excitonic peak corresponding to the
band gap energy is found to be at 495 nm for present
nanocrystals. The emission spectrum of CsPbBr3 nanocrystals
was found to be symmetrical with narrow full width at half
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