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ABSTRACT

Spin waves in the zigzag ordered state on a honeycomb lattice are investigated within a Hubbard madel with spin-dependent hopping terms. Roles of the emergent
Kitaev, Heisenberg, Dzyaloshinskii-Moriva, and symmetric-off-diagonal spin interactions are investigated on the stability of the zigzag order. While the DM inter-
actions are found to destabilize the zigzag order, the secondary spin-dependent hopping terms (associated with structural distortions) are shown to strongly stabilize
the zigzag order and account for magnetocrystalline anisotropy, easy axis, and spin wave gap. The calculated spin wave dispersion and energy scale are in good
agreement with inelastic neutron scattering measurements on @ — RuCl; and Na,IrO;,

1. Introduction

Involving strong spin-orbit coupling (SOC), the 4d and 5d transition
metal oxides are of considerable recent interest in view of potential
technological importance and novel electronic and magnetic properties
such as topological band or Mott insulators, quantum spin liquids, field-
induced topological order, topological superconductors, and spin-or-
bital Mott insulators. The honeycomb lattice compounds such as
a-RuCl; and Na,[rOs, in which Ir (Ru) and O (Cl) ions form edge-sharing
octahedra giving rise to O (Cl) assisted hopping between different Ir
(Ru) orbitals, exhibit collinear zigzag antiferromagnetic (AFM) ground
state as confirmed by both resonant magnetic X-ray scattering and
neutron scattering experiments | 1-5].

Inelastic neutron scattering (INS) and resonant inelastic X-ray
scatlering (RIXS) experiments on the above two compounds show dis-
persive spin wave excitations with very low energy scale. For Na,[rO;,
spin wave excitations have been identified below 6 meV in INS studies
with a sinusoidal decrease of energy at low Q [2], and found extending
up to 35meV in RIXS studies, with additional peaks in the range
04 <w<08 eV associated with the excitonic modes [6]. For
2 — RuCl;, INS measurements show spin wave gap of ~ 2 meV around
the M" point of the Brillouin zone [7]. In both systems, the Néel tem-
perature (~ 15 K) is low compared to the Curie-Weiss temperature
(~ —100 K) [2,5].

Band structure calculations carried out within density functional
theory (DFT), dynamical mean-field theory (DMET), and three-orbital
model yield insulating AFM ground state and show significant role of
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SOC and electron correlation in determining the electronic structure for
both compounds [8-12]. The insulating nature of Na,IrO; has been
probed by angle-resolved photoemission study (ARPES) [13], which
reveal narrow electronic bandwidth (~ 100 meV) of the filled ,, bands
as well as large optical gap (~ 340 meV), and show little variation in
photoemission intensity with momentum, suggesting relatively loca-
lized electronic states. The well gapped AFM insulating state, with the
gap robust even above the Néel temperature, suggests Mott (not Slater)
behavior [11]. In the case of « — RuCl; also, ARPES experiments show
weakly dispersing Ru d bands near the Fermi level and relatively large
gap [ 14-16], establishing it as a Mott insulator. The three-orbital model
parameters deduced from DFT calculations show that the largest hop-
ping integral tyy ~ 270 meV for NayIrO; and ~ 160 meV for « — RuCl,
which predominantly arise from hopping through the bridging ligand
oxygen and halogen p orbital, respectively [8.17]. It should be noted
that the spin-wave energy scale found experimentally is very low
compared to these hopping energy scales.

Although the magnetic ions form a bipartite lattice, these systems do
not exhibit the conventional Néel AFM ground state, highlighting the
importance of anisotropic magnetic interactions. Arising from the spin-
orbital entangled nature of the J,z = 1/2 state and orbital mixing in the
electron hopping, the anisotropic magnetic interactions in these d°
compounds intrinsically frustrate the Néel state and naturally allows for
novel magnetic states such as zigzag, stripy, incommensurate spiral and
spin liquid [18].

Most of the earlier studies of magnetic ordering, excitations, and
anisotropy in these svstems have been carried out in terms of low
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Educational contribution of Emile Durkheim: a functional assessment

Subal Tandi
e e e S T

Abstract

Functionalism dominated sociology during the 1950s and 1960s that period is called stability
period. The functional perspective of sociology of education which was contribution by Emile
Durkheim that shaped more with logical and scientific discipline. It is argument here that
functionalist theory of educational sociology emphasis on consensus and equilibrium of the
society. The objective of the study to know the functional perspective education and social order
which given by Emile Durkheim with the research question that is what is functional perspective
on education given by Durkheim? Conclusion is drawn from discussion that the functionalist
analysis of educational sociology tends to focus on the positive contributions made by education
that maintenance of the social system.

Key Word- Consensus, Education, Equilibrium Functionalism and Sociology.
%

Introduction

Sociology born in the wake of the French and Industrial Revolution, similar to all
disciplines has its origins and forefathers. August Comte and Durkheim are considered the
fathers of sociology’, although Edmund Burke expounded many sociological concepts before
them Reflections on the Revolution in France. American sociology historically to its European
forbearers but a little known American George Fitzhugh who was using the word sociology before
the birth of Emile Durkheim and he published Sociology for the South in 1854, with Henry Hughes,
Treatise on Sociology, the honour of being the first volume in English bearing the title of sociology
(Mayes, 1980).

Sociological theories are statements of how and why particular facts about the social world
are related. They range in scope from brief descriptions of a single social process to paradigms
for analysis and interpretation. These theories also explain aspects of the social world and enable
prediction about future events and others function as broad perspectives that guide further
sociological analyses. There are important theoretical traditions that are functionalism, conflict,
symbolic interactionism, feminism, modern, post-modern and utilitarianism. Modern sociological
theory descends predominately from functionalist (Durkheim) and conflict-centered (Marx and
Weber) accounts of social structure. The symbolic interactionist tradition consists of micro-scale
structural (Simmel) and pragmatist (Mead, Cooley) theories of social interaction. Feminism
(Wollstonecraft, Mitchell, Sartre ) based on the gender inequality and oppression. Modern and
post-modern (Derrida, Gidden and Foucult) give the important of knowledge, power and reality
in the societies. Utilitarianism also known as rational choice and social exchange and often
associated with economics, is an established tradition within sociological theory. Sociological
theories rely on the scientific method, which aims for objectivity, and attempts to avoid
passing value judgments. Despite it, educational sociology is also a theoretical model of
sociological stream, so there are some definitions on educational sociology in the follows.

Definitions of educational Sociology

Sociology of education defined as the scientific analysis of the social system, order,
consensus, patterns and processes which involved in the educational system.
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Participation of Tribal Students in Higher
Education: A study of Odisha

Subal Tandi'
" SubalTandi, PhD Research Scholar, Department of Sociology, Centre for Humanities & Social
Science, Central University of Jharkhand.

Abstract

Background: Higher Education is a powerful tool to build knowledge-based society. Department of Higher
Education of centre and state are focused, improve and expand education in all sectors and inclusion
disadvantaged section like tribal, women and minorities class in the higher education sector by the help of
programme implementation, policy formulation, research and innovation, knowledge management, training
and capacity building. This paper analyses students participation in different way such as cultural
participation, political participation, leadership participation, sport participation and community participation
in the field of Sambalpur University who belong to Schedule Tribe and how far they satisfied or no ?
Objective: the objectives of the paper study the socio-economic background of the respondents and find out
the participation of tribal students in institutional activities with specific to ST category of Sambalpur
University. Methodology: Sambalpur University was selected purposively from Odisha. From Fifteen
departments with 30 P.G students were selected randomly. Participatory Observation and Interview
Schedule and have been used for data collection. Conelusion: This research paper also highlights students’
participation in the effective way of higher education and some barriers in their progress of higher

educational institution.
(Key Word- Higher Education, Participation, Students, Tribal, University )
Introduction:

Education is the most important instrument for human resource development as well as a very
important for his/her life circle. Education is widely accepted as the essential tool for the developmental
goals and awareness of constitutional rights and duties among the people of a nation and has a great
significance in the context of developing countries. Education is the key that opens the door of human life. If
plays a pivotal role in social change and it brings perfect life, radical transformation in outlook an upward
mobility in social status, and perception (Soren, 2016). In this study, researcher wants to discuss impact of
education in participate of ST community in different activities of Sambalpur University, Sambalpur district,

Odisha.

Historically, Schedule Tribes are the original inhabitants of India. They face exclusion from the
mainstream society because of their physical isolation in remote parts of the country. Scheduled Tribes have
been economically marginal, geographically, and socially isolated group. Generally, The Tribal people

reside in isolated places situated in remote areas of forests, islands, hills etc. These communities are not able
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ABSTRACT:

The study has attempted to examine the status of the displaced families of Lower Suktel Irrigation Project
(LSIP). Balangir, in the Odisha State. The field survey was carried out to find out the implementation of Land
Acquisition, Rehabilitation and Resettlement policy measures and their impact on the social-economic life of the
displaced persons in LSIP and to scrutinise the issues which the displaced families are confronting due to the
projects. The direct interview and focus group discussion was the method of primary data collection from 100
respondents in affected villages of the project. It was found that70 percent of respondents are dissatisfactory due
to loss of sustainability livelihood. loss of forest, land and water, 70 percent respondent spent their compensation
money in chit fund due to lack of awareness to investment in proper ways: they are depriving the facilities of all
governmental programmes in their village for 14 years because they have received compensation amount. In
addition to that, no civil society and government agency is working for awareness of their right and policy
information with related to rehabilitation and resettlement measure. The results revealed that from the year of
2000 to 2018, the displaced families of the project have received the compensation and rehabilitation package
without full-fledged process and having no alternative future subsistence, they are living as a crisis life without
displacement.

KEYWORDS: Lower Suktel [rrigation Project. displaced family, compensation. Land Acquisition,
Rehabilitation and Resettlement.

INTRODUCTION: Therefore. the concept of development induced
Developmental projects are needed to developing displacement well known in the process of backward
country like India. The development projects are region like Balangir of KBK (Kalahandi, Balangir and

classified into various type industrial, mining. urban,
[rrigation projects. Irrigation project is one of them to
take off the development of drought prone area.
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Koraput) region of Odisha. The cultivated land (96
percent) in Balangir which is under rained agriculture
because of the variability in date of onset of effective
monsoon, higher initial and conditional probability of
dry weeks are crucial factors for increasing drought
vulnerability and risk in the region (Swain and Swain,
2011). Thus. the major irrigation project plays main role
in development activities of this region. There are some
contemporary problems present in Balangir District
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Background

The work force deriving employment from agriculture sector represents 65 percent with 4.20 crores population of Odisha and as suc

Methodology

Kanbar village, Kanbar Barpali Block, Bargarh district of Western Odisha was purposively selected for the study because of high flu,

Agriculture, Climate Change, Crop Failure Rainfed, Tempenture.
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Structural, Mechanical and Dielectric Properties
of Microwave-Assisted High-Energy Ball Milling Synthesis
of Hydroxyapatite
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ABSTRACT ARTICLE HISTORY

In the present work, the effect of high-energy ball milling (HEBM) of Received 1 October 2018
starting precursors of hydroxyapatite (Ca;o(PO4)s(OH);)/HA system on Accepted 12 August 2019
the processing temperature, morphological, mechanical, and elec-
trical properties are highlighted. Calcination and sintering of HA sys-
tem were carried out in microwave furnace. XRD study confirmed
the evolution of HA phase and EDX analysis confirmed Ca/P ratio
~1.65. Grain size of HA samples, synthesized by using microwave-
assisted HEBM technique was found to be in the order of 54-75nm.
Enhanced dielectric and mechanical properties were obtained in
HA samples.

KEYWORDS
Hydroxyapatite; high-energy
ball milling; microwave

1. Introduction

Nowadays, biomaterials are given attention for replacing human bone without any
harm to the natural environment of the body. Biomaterials are classified into four main
groups, i.e. metals, polymers, ceramics, and composites. Bioceramic has been used in
applications like replacing many parts of body like hip, knee, teeth, ankle, elbow, and
other joint damages. Human bone is a complex living tissue with an organic compos-
ition like type-1 collagen fibers has occupied 30-35% of human bone weight and inor-
ganic composition like hydroxyapatites has occupied (65-70%) [1]. For biomedical
application like bone ingrowth requirement, densified and porous ceramic (HA) has
been widely used [2]. Protein adsorption required for better adhesion, proliferation,
differentiation, and ECM formation takes place in the HAP surface which includes
nano-roughness, nanoporosity, and high surface energy [3]. HA has high bioactivity,
biocompatibility, and mechanical properties, it is being used as the implant material [4].
It is a well-known fact that mechanical property of a ceramic sample is influenced by
its grain size and density. Dense nano, a combination of nano-grains with higher dens-
ity, can enhance the mechanical properties of HA samples. High-energy ball milling
(HEBM) is a widely used technique to produce nano-HA powder. Microwave heating

CONTACT Pawan Kumar @ pawankumar@nitrkl.ac.in
Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/ginf.
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Photophysical Properties of Coumarin 1 in Bile Salt Aggregates: An
Insight into the Role of Bile Salt Structure on the Aggregation

Behavior
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ABSTRACT: The photophysical behavior of Coumarin 1 (Coul), a well-
known 7-aminocoumarin derivative, is very sensitive to the microenvironment
in which it resides. In the present study, the effect of six bile salt variants on
the photophysical behavior of Coul has been investigated. Dihydroxy
(deoxycholates) as well as trihydroxy (cholates) bile salts with conjugated and
unconjugated side chains have been chosen to get insight into the role of bile
salt structure on the microenvironment of Coul. Coul photophysics was
found to be extremely sensitive to the aggregation process of the bile salt
variants. The reduced polarity of the micellar environment stabilizes the
planar intramolecular charge transferred state of Coul, resulting in significant

—a—Deoxycholates 3
~@-Cholates 5 .
0&‘

s
«

"t

Fluorescence Parameters

[Bile salts] m M

modulation in its photophysics in the bile salt media. The changes in the

fluorescence parameters such as fluorescence intensity, emission energy, fluorescence quantum yield, anisotropy, and lifetime of
Coul reveal that there is a distinct difference in the aggregation behavior of deoxycholates from that of cholates. The
deoxycholates form micelles more or less critically similar to those of conventional surfactants, whereas the cholates self-
assemble rather noncritically over a wide concentration range, thus signifying the vital role of the extra hydroxyl group in the
aggregation pattern of trihydroxy bile salts. The conjugated bile salts are found to provide a relatively more compact, rigid, and
hydrophobic microenvironment to Coul as compared to their unconjugated counterparts. Considering the significant
modulation in the photophysical properties of Coul, it has been employed as a molecular reporter for monitoring the
aggregation process of bile salt variants and important information could be obtained about the effect of bile salt structure on

the aggregation pattern and also about the micellar properties.

B INTRODUCTION

Coumarins represent an important class of natural products
found in many plants and medicines. Many of their analogues
are found to be biologically active and exhibit tremendous
pharmacological potential. Apart from their pharmacological
activities, substituted coumarins have also been appraised for
their fascinating photophysical properties with versatile
applicability.'™ 7-Aminocoumarins, undeniably the most
important group of coumarins, have been the focus of intense
study owing to their interesting photophysical properties and
widespread applications.” The photophysics of these molecules
is strongly dependent on their local environment, especially the
polarity and microviscosity, and this deé;)endence varies with
the specific 7-aminocoumarin derivative.” "
7-Diethylamino-4-methylcoumarin also known as Coumarin
1 (Coul, Scheme 1) is one such 7-aminocoumarin that has
garnered immense scientific attention due to its fascinating
photophysical properties. Coul exhibits a strong fluorescence
in the visible region and also finds application in the study of
solvatochromic properties owing to the large Stokes' shift,
which is sensitive to the polarity and viscosity of the
surrounding solvent environment. The excited state properties

© 2019 American Chemical Society

- 4 ACS Publications

and photophysics of Coul have been a topic of extensive
inves.tigation.i‘ln"25 The chemical structure of this molecule
comprises an electron donor (diethylamino group, 7-NEt,)
and an acceptor unit (pyrone moiety) connected via a -
conjugation system that facilitates intramolecular charge
transfer (ICT) from the donor to acceptor.™ ™" The planar
ICT excited state, with a considerably large dipole moment (g,
=5.13—10.9 D),"""? is stabilized by moderate- to high-polarity
solvents with orientation polarizability value (Af) < 0.28, and
as a result, it exhibits polarity-dependent Stokes’ shift, quantum
yield, and fluorescence lifetime that follow a more or less linear
correlation with the solvent polarity function Af'*'*'® In
nonpolar solvents such as hexane, cyclohexane, etc., Coul is
known to adopt a nonpolar pyramidal configuration and the 7-
NEt, group of the molecule becomes out of resonance from
the 1,2-benzopyrone moiety; consequently, the fluorescence
parameters deviate from the correlation and display unusual
behavior in these solvents.'® On the other hand, in highly polar
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1. INTRODUCTION

The case that the control of IR neglects to satisfy its core vocation to create politically pertinent work isn't new (for
instance, Wallace 1996). Today, in any case, this case is rehashed and talked about in standard and internet based
life (Kristof 2014) and illuminates look into financing arrangements (Bastow, Dunleavy and Tinkler 2014; Desch
2015). The issue of these lines of critical significance for the control and has offered ascend to an energetic
discussion. While the objective of creating politically important information is generally shared among IR
researchers, the significance of this term and the way to attain the exceptionally challenged. Two expansive

positions have emerged.

The “gap bridgers” (Parks and Stern 2014) hold that a lot of IR grant, both standard and basic, is politically
insignificant - to a large degree because it focuses on conceptual and meta-theoretical topics of minor concern and

makes use of on-screen political characters.

Diplomatic importance is here comprehended as policy relevance and prompts a call for more approach,
which is investigation so as to connect the extending gap among speculation and exercise (Avey and Desch 2014;
Mearsheimer and Walt 2013; Kurki 2011; Lowenthal et al., 2014). In opposition, the “gap minders” notice to

fluctuated types of their communication among legislative issues and the scholarly world that require a more

www.lipre.org fs@ editor@tjpre.org

Y, F‘rincinql
Govt. (Auta) Colleqa
Rowurkanla



M) Check for updates

Article

Impact of COVID-19 on Market Risk: R b ot

68(3) 396416, 2020

. . . B i P
Appraisal with Value-at-risk Models 2020 Inlen E‘°"°""°A"“"
Reprints and perissions:
in.sagepub.com/journals-permissions-india
DOI: 10.1177/0019466220981824
journals.sagepub.com/home/iej

Nupur Moni Das' and Bhabani Sankar Rout? "
P an ! ®SAGE

Abstract

COVID-19 has traumatised the whole world in every aspect ranging from normal day-to-day activi-
ties to complete halt of the economies. This piece of work attempted to examine the response of the
stock markets to the outbreak of COVID-9 by considering stock indices of five leading countries and
comparing the risk with other periods of crisis viz. global financial crisis of 2007-2008 and stock market
fluctuation in 1992. Both negative and positive fluctuation are examined, however special emphasis is
placed on downside risk. The risk is measured using Value-at-Risk models with different distributional
assumptions. The main observation of the study points towards gravity of this deadly virus as the volatil-
ity in the stock markets of all the countries is higher even compared to the global crisis of 2008 except
China which is quite absurd. On the other hand, global markets are found to be highly correlated in the
COVID-19 period. However, investors are also found to be reacting positively when favourable news is
transmitted. The findings of this paper will help the investors in understanding the short-run dynamics
of the stock markets and use such information in future for investment in similar circumstances.

Jel Classification: GOI,GI5,115,G17,G28

Keywords
COVID-19, stock indices, VaR, Monte Carlo simulation

l. Introduction

The stock market has always been subject to fluctuation and depends on idiosyncratic and systemic risk.
Risk to an extent is inevitable and necessary to yield sizeable returns. However, it brings disaster if it
crosses a certain extent. If the returns bend towards the positive side, it is not at all a concern, but if it
moves downwards, it takes a great toll on investors and the functioning of the economy. There has been
a lot of attention showered from the researchers to study the stock market behaviour, especially during
crises. As per Carp (2012), stock markets may hurt the economic development due to their vulnerability
of market failure due to creeping up of crises. Health crises are considered to be more serious, as it takes
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1 | INTRODUCTION

Black Death was the most devastating pandemic of the last millen-
nium, which played an important role in economic, social, and political
change, particularly in Europe. Jorda, Singh, and Taylor (2020) are of
the view that global pandemic leads to low return on assets, fall in
interest rates, and loss of investment. In England, 25-40% drop in
labor supply, approximately 100% increase in real wages, and a
decrease in rates of return on land from about 5-8% was experienced
due to Black Death followed by peasant revolution (Clark, 2010).
Impact of crisis, especially epidemics and pandemics on the economy
is also evident from the chapter of severe acute respiratory syndrome
(SARS), 2003. It had a major impact on the economy, especially on the
tourism sector in the Asian region (Page, Yeoman, Munro, Connell, &
Walker, 2006). Kuo, Chen, Ju, and Huang (2008) observed the same
phenomenon. China was affected most; not only was tourism
impacted but also retail sales, restaurants, hotels, and the air transport
industry (Keogh-Brown & Smith, 2008). Further impact of SARS was
not limited to affected countries (Lee & McKibbin, 2003). McKibbin
and Sidorenko (2006) estimated 300 million US dollars to 4.4 trillion
US dollars economic cost in response to pandemic. As stated by Rassy
and Smith {2013), the economic H1N1 influenza of 2009 in Mexico
led to adverse impact on economy but the impact was short lived.
Instances from Ebola and Arab Spring also demonstrate the serious
consequences of the health crises, where Del- Giudice and Paltrinieri
(2017) confirm the impact on the fund flows, performance of the
funds, spending, and returns of the market. Mike Patton, senior con-
tributor at Forbes on February 28, 2020, stated that during Spanish

Flu, 1918 at worst, the market was down by 21%, while during swine

| Mohd Merajuddin Inamdar®

The study has attempted to study the impact of COVID-19 on downside stock mar-
ket risk in the G-20 nations using Vaue-at-Risk models. The findings of the study sug-
gest that all the G-20 nations have experienced very high level of risk during Global
Financial Crisis and COVID-19 as all the countries’ stock markets are critical during
these two periods, but the magnitude of risk is found to be highest during COVID-19
period compared to other regimes in most of the countries. However, one shocking
revelation is that China is found to be on safe zone having very less market risk,
whereas all other countries are found to be critical.

flu within less than 1 year from the start of Swine flu, market rose by
40 % as the stocks were already undervalued due to the global crisis.
COVID-19, whose first case was officially reported in China in
December 31, 2019 is becoming too daunting as it has already affected
10,644,353 and 515,413 deaths as of July, 2020 (worldometers). As per
IMF's estimate, the global economy is growing at —3% in 2020 which are
worse than the 2009 global financial crises. Economies such as the United
States, Japan, the United Kingdom, Germany, France, Italy, and Spain are
expected to contract this year by 5.9, 5.2, 6.5, 7, 7.2, 9.1, and 8%, respec-
tively (Indian Express, 2020, May 16). Government is continuously under-
taking several measures to contain the spread of Covid-19, including
closing schools, cancelling mass events, and the shutting down universities
from March 14 onwards. However, the cost is enormous for such suppres-
sion strategy (Ferguson et al., 2020). BIS (March,1, 2020) reported that
Stock market rolled downwards, U.S. dollar strengthened, bond vyield
declined. However, resumption of trade stabilized during the fluctuations.

1.1 | Pandemics and stock market

Stock market is considered to be an important pillar of the financial
sector. Pearce (1983) stated that variation in stock prices impacts
aggregate spending and thus direction of the economy can be
predicted. Rising stock market leads to larger spending followed by
higher economic growth and vice versa. Comincioli (1995) added that
the stock prices mirror potential about profitability, thus directly
linked to economic activity. However, As per Carp (2012), sometimes
stock market is also seen as an agent who hurts economic develop-
ment due to their susceptibility market failure. Creeping up of crisis

J Public Affairs. 2020:2590.
https://doi.org/10.1002/pa.2590
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Banks’ capital adequacy ratio: a panacea or placebo
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Abstract The changing paradigm of the banking
sector regulation has prompted to investigate the inter-
linkage of different banking sector variables, viz.
capital adequacy ratio, profitability, risk, efficiency
and other controlled variables. The study is designed
with data for the period 1996-2016 and 43 Indian
Commercial Banks. The result of two-stage least
squares method reflects that CAR bears a positive
association with the risk taking behaviour of the banks.
Second, it has been seen that CAR is having a positive
association with profitability, but it is adversely
associated with efficiency.

Keywords Capital adequacy ratio - Efficiency -
Risk - Profitability - Simultaneous equations
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Introduction:

Money that raises profit may dig a bank into losses.
The financial institutions are the most trusted body
where a depositor invests his money as a liability to the
bank believing that he would get his principal with a
stipulated interest amount. It is obvious that the faith
on financial institutions is directly tilted towards
strong regulations and supervision by the apex bank.
But the gap between reachability of banking aware-
ness to public at larger is a question of fact. People
considered bank as treasury rather a financial institu-
tion, so here the role of a regulator is much crucial. The
survival of banks in the current deregulated, free, open
and competitive markets depends on their perfor-
mance and efficiency (Maghyereh and Awartani
2014). The regulator may cross-check the bank’s
health periodically, so that it can retain the investor’s
faith.

The liability side of the bank balance sheet has a
maximum share of deposit by the investors so it may
consider as a highly sensitive part for both bank and
investors. Banks have the tendency to substitute
capital with debt to maximize the return on capital
and satisfy their investors which raise the risk
followed by eroded returns and capital. Any mis-
happening to the capital, profit, and efficiency along
with other drivers has high chance that the bank comes
to an end. The other part of a balance sheet ties with
lending activities by the bank against deposit by the

@ Springer
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Microbial communities modulating brain functioning and behaviors in
zebrafish: A mechanistic approach
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ARTICLEINFO ABSTRACT

Keywords: Microbiota plays a vital role in maintaining their host's physiology, development, reproduction, immune system,
Gut microbiota nutrient metabolism, brain chemistry and its behavior. How the gut microbiota modulates the brain function
Probiotics altering cognitive and fundamental behavior patterns related to specific functional changes is unclear, Recent
B"’"“f"““"m studies provide holistic approaches which show gut microbiota can greatly sway all aspects of physiology in-
?::::%:’:; cluding gut-brain communication, brain function and behavior by establishing a bi-directional link between the
GABA gut and brain. Among these studies, to our knowledge, the present review focus on the new mechanistic basis
Sefotanin that relates the microbiota of the intestine with diseases of the nervous system causing behavioral alteration in

zebrafish (Danio rerio) during development. The current review on microbiota-gut-brain axis communication
showed a high instability of the microbiome at early stage of development in zebrafish. Probiotics restore the
composition of the gut microbiota by producing neuroactive compounds and introduce beneficial functions to
gut microbial communities, resulting in amelioration of gut inflammation and other intestinal disease pheno-
types. Therefore, the present review mainly highlights the mechanistic way of gut-brain function, including
neuronal, hormonal, immunological signaling with production of bacterial metabolites. This study consider
current knowledge that may enable us to increase our understanding to know how the gut microbiota establishes
a connection with brain modulating the gut-brain signaling by alteration of the neurochemistry such as GABA
and serotonin levels in brain to control host behavior. Further studies are needed to define the exact microbial
and host mechanism in GI disease states and functional syndromes.

1. Introduction of host tissues to different infectious agents [3]. Zebrafish, having in-

nate and adaptive immune systems similar to higher vertebrates [4,5]

Zebrafish (Danio rerie) is a tropical, freshwater fish that has been
extensively used as a vertebrate animal model in research due to its
many advantageous properties. The use of both adult and larval zeb-
rafish in modern science has shown an increase in the last decades. This
vertebrate species has high physiological and genetic similarity with
humans. Since it possesses similar central nervous system (CNS) mor-
phology and genetics with humans, the utility of its genetic manip-
ulation is worth studying. However, recent evidence depicts that mi-
crobiota, especially gut microbiota, can sway all aspects of physiology
[1] by establishing communication between gut-brain as well as proper
functioning of the brain. There is now compelling evidence for various
links between microbiota of the intestine with diseases of the nervous
system in host and its possible treatment [2]. In the field of micro-
biology and neuroscience, recently, the use of modern medicine has
emerged as a forerunner without being directly focusing on the reaction

" Corresponding author.
E-mail address: mpatri@ ravenshawuniversitv.ac.in (M. Patri).

https://doi.org, 10.1016/). micpath.2020.104251

has become an extensive model for studying host-microbe interactions
altering behavior. In this review, we screened the studies depicting
various approaches that gut microbiota modulates the brain function
and behavior.

2. Gut microbiota

The gut is home to a diverse array of trillions of microbes, mainly
bacteria, but also archaea, yeasts, helminthes parasites, viruses, and
protozoa [6]. Gut microbiota plays a crucial role in the development
and functionality of the innate and adaptive immune system, main-
taining homeostasis between intestinal barrier, nutrient absorption and
distribution of fat. Any disruption of the commensal relationship of
microbiota and the gastrointestinal (GI) tract [7,8] disturbs host func-
tions and, contributes to a leaky gut-immune barrier [3,9] which leads

Received 14 September 2019; Received in revised form 5 May 2020; Accepted 6 May 2020

Available online 11 May 2020
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State and Government in a Feudatory Kingdom
A Case Study of Pre-merger Bonai
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Abstract

Princely states numbering 562, covering 40 per cent of the total area of India. and having
25 per cent of its population, presented altogether a different domain in the administrative
history of colonial India. After 1858 movement the British Government of India
interfered in the affairs of these states on many pretexts, such as interest of the state,
interest of the whole of India, interest of the subjects of the state or to realise the new
ideals of administration. In name the states were free. enjoying internal autonomy, but in
reality every sphere of their activities were regulated by the British Government. In
Orissa these princely states known as Garhjat (Gadjat), numbering 26 were no exception
to these principles. Often branded as -Andhari Mulaka® or dark domain these teudatory
states were a kind of administrative division protected by British paramountcy where
subjects had little liberty as compared to direct administered areas. The nature of the state
and government in these Garhjat were traditional. However, after promulgation of the
Government of India Act 1858, we find some changes in the administrative set up of
these states. This article attempts at throwing some light on the nature of the state and
Government in the feudatory state of Bonai. which merging with another feudatory state
called Gangpur formed the present district of Sundargarh on 01 January 1948.

Keywords: Garhjat (Gadjat). Bonai State, Royal Family, Dewan, Administration, Land
Revenue

1.0 Introduction

Bonail, a B class state' and one of the 26 Garhjats of Orissa (now spelt Odisha) was, as the
name suggests (from bana means forest) a small forested region shut on all sides by rugged
forest clad hills. Tt was fifty eight miles in greatest length from east to west and thirty seven
miles in width from north to south with a total area of 1296 square miles. Bonai as Colonel T.
Dalton. the Commissioner of Chotanagpur reported in 1863-64 was not a thickly inhabited

' Rud. Associate Professor in Hisotry. Res. RKV-24, Ramakrushna Vihar, Hamirpur, Rourkela- 769003,
State Odisha. Email: pravatmallick90 @ .gmail.com. ORCID: 0000-0002-9862-3446
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Some properties of isoclinism in Lie superalgebras
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ABSTRACT ARTICLE HISTORY
Isoclinism of Lie superalgebras has been defined and studied currently. In Received 14 April 2019
this article, it is shown that for finite dimensional Lie superalgebras of ~ Communicated by Prof. K. C.
same dimension, the notation of isoclinism and isomorphism are equiva- Misra

lent. Furthermore, we show that covers of finite dimensional Lie superalge-
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bras are isomorphic using isoclinism concept. KEYWORDS

Covers; factor set;
isoclinism; Lie superalgebra
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1. Introduction

In 1940, P. Hall introduced an equivalence relation on the class of all groups called isoclinism,
which is weaker than isomorphism and plays an important role in classification of finite p-groups
[7]. In 1994, K. Moneyhun [8, 9] gave a Lie algebra analog of the concept of isoclinism.
Furthermore, Saeedi and Veisi [13] have defined the same notation for n-Lie algebras. Similarly,
isoclinism has been defined and studied for Lie superalgebras recently [12].

Definition 1.1. Let L and K be two Lie superalgebras, ¢ : 5 — 5y and 0: L' — K’ be Lie

superalgebra homomorphisms such that the following diagram is commutative,

LJZ(L) x LJZ(L) —— [

K/Z(K) x K/Z(K) —~ K"

where u((I,m)) := [l m] for I,m € L and similarly for p((7,5)) := [r.s] for r,s € K. Or, equiva-
lently ¢ and 0 are defined in such a way that they are compatible, i.e., 0([l, m]) = [k.r], where

CONTACT Rudra Narayan Padhan () rudrapadhan6@gmail.com () Department of Mathematics, National Institute of Technology,
Rourkela, Odisha-769028, India.
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Magnetic reorientation transition in a three
orbital model for Ca,RuO,—interplay of
spin—orbit coupling, tetragonal distortion,
and Coulomb interactions
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Abstract

CrossMark

Including the orbital off-diagonal spin and charge condensates in the sell consistent
determination of magnetic order within a realistic three-orbital model for the 44" compound
CazRuOy, reveals a host ol novel features including strong and anisotropic spin—orbit coupling
(SOC) renormalization, coupling of strong orbital magnetic moments to orbital fields, and a
magnetic reorientation transition. Highlighting the rich interplay between orbital geometry and
overlap, SOC, Coulomb interactions, tetragonal distortion. and staggered octahedral tilting and
rotation. our investigation yields a planar antiferromagnetic (AFM) order for moderate
tetragonal distortion, with easy a—b plane and easy b axis anisotropies, along with small
canting of the dominantly yz, xz orbital moments. With decreasing tetragonal distortion, we
find a magnetic reorientation transition from the dominantly planar AFM order 1o a
dominantly ¢ axis ferromagnetic order with significant v orbital moment.

Keywords: spin—orbit coupling. anti-ferromagnetic and ferromagnetic orders, three orbital
model, Coulomb interactions. tetragonal distortion, orbital off-diagonal condensates

(Some figures may appear in colour only in the online journal)

1. Introduction

The interplay ol spin—orbit coupling (SOC) with electronic
correlations and crystal ficld splittings has been found to drive
various topologically nontrivial phases in condensed matter
systems such as topological Mott insulators, quantum spin
liquids, and superconducting states [1, 2]. The 4d and 5d
transition metal oxides containing Ru'™, Os*+, It [P+
ions have emerged as promising candidates exhibiting SOC-
induced exotic ground states. magnetic anisotropy effects, and
intriguing collective excitations. SOC effects in the o sys-
tems are more transparent and well understood in terms of the
spin—orbital entangled electronic states with nominally filled
J = 3/2 quartet and half-filled magnetically active J = 1/2

" Author to whom any correspondence should he addressed

1361-648X/20/485805+12833.00

doublets [3]. The isospin dynamics involving J states provides
insight into the experimentally observed magnetic behaviorin
perovskite iridates as well as iridate heterostructures which are
gaining interest as their magnetic properties are much more
sensitive to structural distortion compared to pure spin systems
due to spin-orbital entanglement [4-7].

However, the situation is very different in d* systems with
four electrons per metal ion. For strong SOC, all four elec-
trons fill the J = 3/2 sector. leaving the J = 1/2 sector empty
and naturally leading 1o non-magnetic insulating behavior
[8]. Similarly. for strong Hund’s coupling, total spin moment
S = | antiparallel to the orbital moment L = | leads to total
angular momentum J = 0 on every metal ion with no mag-
netism. Thus, both scenarios lead to the non-magnetic / = 0
singlet ground state for &' systems. However, magnetism
has been revealed in some double perovskite iridates and

© 2020 I0P Publishing Ltd  Printed in the UK
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Pseudo-spin rotation symmetry breaking by
Coulomb interaction terms in spin-orbit

coupled systems

Shubhajyoti Mohapatra™ and Avinash Singh =

Department of Physics, Indian Institute of Technology. Kanpur - 208016, India

E-mail: avinas@iitk.ac.in
Received 21 September 2020
Accepted [or publication 22 October 2020

Published 9 November 2020

Abstract

CrossMark

By transforming from the pure-spin-orbital (15,) basis to the spin-orbital entangled
pseudo-spin-orbital basis. the pseudo-spin rotation symmetry of the different Coulomb
interaction terms is investigated under SU(2) transformation in pscudo-spin space. While the
Hubbard and density interaction terms are invariant. the Hund’s coupling and pair-hopping
interaction terms explicitly break pseudo-spin rotation symmetry systematically. The form of
the symmetry-breaking terms obtained from the transformation of the Coulomb interaction
terms accounts for the easy x—y plane anisotropy and magnon gap for the out-of-plane mode.
highlighting the importance of mixing with the nominally non-magnetic J = 3/2 sector, and
providing a physically transparent approach [or investigating magnetic ordering and
anisotropy effects in perovskite (SrIrQy) and other d@” pseudo-spin compounds,

Keywords: spin—orbit coupling. Coulomb interaction terms, spin-orbital entanglement,
magnetic ordering and anisotropy, magnon excitations, three-orbital model, Hund’s coupling

(Some figures may appear in colour only in the online journal)

1. Introduction

Arising from a novel interplay between crystal field.
spin—orbit  coupling (SOC) and intermediate-strength
Coulomb interactions, the emergent quantum states which
essentially determine the electronic and magnetic properties
of the iridium based transition-metal oxides involve correlated
motion of electrons in spin-orbital entangled states [1-3]. Tn
the spin—orbit Moltt insulator Sr,IrOy with ¢ configuration,
clectronic states near the Fermi cenergy have dominantly
J = 1/2 character, and important magnetic properties such as
in-plane canted antiferromagnetic (AFM) order and magnon
excitations have been extensively discussed in terms of the
effectively single pseudo orbital (/ = 1/2) picture [4-7].
Finite-interaction and finite-SOC effects are responsible for
the strong zone-boundary magnon dispersion measured in
resonant inelastic x-ray scattering (RIXS) studies, highlight-

Author to whom any correspondence should be addressed

1361-648X/20/065802+10833.00

ing the observable effect of mixing between J = 1/2 and 3/2
sectors [8].

The Dzyaloshinskii—-Moriva (DM) and pseudo-dipolar
(PD) anisotropic interactions in the J = 1 /2 sector, although
weakly affected by the tetragonal splitting [9], are not the
source of true anisotropy in SralrOy. as they yield pseudo-
spin canting with no magnon gap due to compensation. True
anisotropy has been ascribed o the Hund’s coupling term
(/1) using strong-coupling expansion (including virtual exci-
tations to J = 3/2 states) and numerical self-consistent calcu-
lation [10=14]. While Coulomb interactions were considered
within the pure-spin-orbital basis (5, orbitals, pure spins) in
above approaches, their treatment within a pseudo-spin-orbital
basis, and the role ol weak magnetism in the other two pseudo
orbitals (J = 3/2 sector) on the Jy-induced easy-plane mag-
netic anisotropy and magnon gap (~40 meV), as measured
in recent resonant inelastic x-ray scattering (RIXS) studies
[15=17], have not been elucidated. Furthermore, the pseudo-
spin-orbital based approach can allow for a unified study

© 2021 IOP Publishing Ltd  Printed in the UK
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Correlated motion of particle-hole excitations across the renormalized spin- | )

orbit gap in SpIrO,
Shubhajyoti Mohapatra, Avinash Singh

Department of Physics, Indian Institute of Technology, Kanpur 208016, India

ABSTRACT

The high-energy collective modes of particle-hole excitations across the spin-orbit gap in SiIrQ, are investigated using the transformed Coulomb interaction terms in
the pseudo-spin-orbital basis constituted by the J = 1/2 and 3/2 states arising from spin-orbit coupling. With appropriate interaction strengths and renormalized spin-
orbit gap, these collective modes yield two well-defined propagating spin-orbit exciton modes, with energy scale and dispersion in excellent agreement with resonant

inelastic X-ray scattering (RIXS) measurements.

1. Introduction

The iridium based transition-metal oxides exhibiting novel J = 1/2
Mott insulating states have attracted considerable interest in recent
years in view of their potential for hosting collective quantum states
such as quantum spin liquids, topological orders, and high-temperature
superconductors [1]. The effective J = 1/2 antiferromagnetic (AFM)
insulating state in iridates arises from a novel interplay between crystal
field, spin-orbit coupling (SOC) and intermediate Coulomb correlations.
Exploration of the emerging quantum states in the iridate compounds
therefore involves investigation of the correlated spin-orbital entangled
electronic states and related magnetic properties.

Among the iridium compounds, the quasi-two-dimensional (2D)
square-lattice perovskite-structured iridate Su:lrOy is of special interest
as the first spin-orbit Mott insulator to be identified and because of its
structural and physical similarity with La>CuOy [2,3]. It exhibits canted
AFM ordering of the pseudospins below Néel temperature Ty =~ 240 K.
The canting of the in-plane magnetic moments tracks the staggered IrO;
octahedral rotations about the ¢ axis. The effectively single (pseudo)
orbital (J = 1/2) nature of this Mott insulator has motivated intensive
finite doping studies aimed at inducing the superconducting state as in
the cuprates [4-10].

Technological advancements and improved energy resolution in
resonant inelastic X-ray scattering (RIXS) have been instrumental in the
elucidation of the pseudospin dynamics in SnIrO,. Recent measure-
ments point to a partially resolved ~30 meV magnon gap at the I" point
[11], which has been further resolved via high-resolution RIXS and
inelastic neutron scattering (INS), both of which indicate another
magnon gap between 2 and 3 meV at (7, 7) [12]. These low-energy
features correspond to different magnon modes associated with basal-

* Corresponding author.
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plane and out-of-plane fluctuations, indicating the presence of aniso-
tropic spin interactions. In addition to magnon modes, RIXS experi-
ments have also revealed a high-energy dispersive feature in the energy
range 0.4-0.8 eV. Attributed to electron-hole pair excitations across the
spin-orbit gap between the J = 1/2 and 3/2 bands, this distinctive
mode is referred to as the spin-orbit exciton [13-17].

Among the theoretical approaches, the spin-orbit exciton was
identified as a bound state in the spectral function of the two-particle
Green's function within the multi-orbital itinerant electron picture [16].
However, the full dispersion was not obtained, and the original &, basis
was employed instead of the more natural SOC-split J states with in-
trinsic spin-orbit gap. In another approach, the exciton dispersion was
obtained in analogy with hole motion in an AFM background [13,15].
However, the bare exciton dispersion was neglected, and an approach
which allows for a unified description of both magnon and spin-orbit
exciton on the same footing will be desirable as both excitations are
observed in the same RIXS measurements.

In this paper, we therefore plan to investigate the correlated motion
of inter-orbital particle-hole excitations across the renormalized spin-
orbit gap (between J = 1/2 and J = 3/2 sectors), along with detailed
comparison with RIXS data for the spin-orbit exciton modes in Si1rO;.
Similar comparison for the magnon dispersion involving intra-orbital
(J = 1/2) particle-hole excitations has provided experimental evidence
of several distinctive features associated with the rich interplay of spin-
orbit coupling, Coulomb interaction, and realistic multi-orbital elec-
tronic band structure, such as (i) finite-U and finite-SOC effects, (ii)
mixing and coupling between the J = 1/2 and 3/2 sectors, and (iii)
Hund’s-coupling-induced true magnetic anisotropy and magnon gap
[18-20].

The structure of the paper is as follows. After a brief account of the
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ABSTRACT

The systematic investigation into and study of materials and sources, in order to establish facts and
reach new conclusions is called research. The aim of this paper is contribute in some way to the existing
knowledge we have in a particular field. A research project or thesis is a documented record of what
that contribution is and how it was achieved so that it is clear here that we have to know that how to
construct research proposal in particular. The paper concludes that it needs to thoroughly research
what is already known in your field, identify an area that needs further research, and then make claims
based on your findings. The claim should be the most reasonable based on the available evidence.

Keyword: Research, Systematic, Research Proposal

1. INTRODUCTION

Research means technical and organized search
for relevant information on a particular topic. It is
defined as an academic activity that involves
identifying the research problem, formulating a
hypothesis, collecting and analyzing data and
reaching specific conclusions in the form of
solutions or general theories. The primary
objective of research is to find solutions for
problems in a methodical and systematic way. A
research depends on the field in which the
research work is performed. Various types of
researches can be done for different fields, like
fundamental research for identifying the
important principles of the research field and
applied research for solving an immediate
problem. However, all these researches primarily
follow two approaches, quantitative and
qualitative. The quantitative approach focuses on
the quantity of the data obtained from the
research, while the qualitative approach is
concerned with the quality of the obtained data
(Lovely Professional University, 2012).

2.RESEARCH OBJECTIVES

Research is an art of scientific investigation. It is
also a systematic design, collection, analysis and
reporting the findings & solutions (Ibid, p.3).
Research is required because of the following
reasons:

1. To identify and find solutions to the problems

I[JARW1128

2. To help making decisions
3. To develop new concepts
4. To find alternate strategies

3.HISTORICAL BACKGROUND OF SCIENTIFIC
RESEARCH APPROACH

The scientific approach to knowledge was
established in Europe which began to experience
the growth of industry and the development of
large cities. Those cities were filled with
uneducated factory labourers. This created a need
for increased productivity in agriculture among
those not engaged in industrial work. Optimism
for science ran high, as it became obvious that the
new method for acquiring knowledge about
natural phenomena promised bigger crops, more
productive industry, and more successful military
campaigns. The organizing mandate for the
French Academy of Science in 1666 included a
modest proposal to study *the explosive force of
gunpowder enclosed (in small amounts) in an iron
or very thick copper box™" (Easlea 1980:207, 216
cited in Bernard, 2006, P.10). As the potential
benefits of science became evident, political
support increased across Europe. More scientists
were produced; more university posts were
created for them to work in. Journals and learned
societies developed as scientists sought more
outlets for publishing their work. Sharing
knowledge through journals made it easier for
scientists to do their own work and to advance
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Abstract

There are some common factors in the higher education system in India. Higher educational
institutions in India are controlled and regulated by the Government. However, many major
problems exist in the country such as high population growth, poverty. lack of funding, others
economical and political parameters. In view of this, the paper tries to look into the various
aspects and dimensions of higher education in India. The paper finds that the present system
of higher education of India has been growing rapidly after independence but as
lesscomparative with western as well as neighbouring countries because status of Indians

decides on the basis of economic and political parameters rather than education.
Key Words: Higher Education, Institutions. India
Introduction

Cducation is general and higher education in particular have passing through many
crisis. After independence of India, a number of higher educational institutions emerged in all
over the India. The higher education in India has evolved through different periods, viz..
ancient, medieval, colonial. post-independence and contemporary era. Higher learning started
with an ancient system of education in the Vedic period in which two types of educational
system were present there such as the Brahminical and the Buddhist systems of education.
The Brahminical system of education was regulated by religious values, while the Buddhist

form of education was ‘secular’ in nature. But the major change in Indian higher education
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ABSTRACT

Background- The paper studies the cooperation between India and China on Higher Education
System. Both Countries signed Education Exchange Programme (EEP) in 2006 which is an
umbrella agreement for educational cooperation between them. Under this agreement,
government scholarships are awarded to 25 students, by both sides, in recognized institutions of
higher learning in each other’s country. There are 25 scholarships awarded by India and
sponsored by Indian Council for Cultural Relations (ICCR). During the visit of Prime Minister
Narendra Modi to China, both the countries have signed fresh Education Exchange Programme
(EEP) on May 15, 2015. The same provides for enhanced cooperation between institutions in the
field of vocational education; collaboration between Institutes of higher learning, etc. 25
Chinese students have been selected to join Hindi language course for the academic year 2017-
I8 under EEP scholarship awarded by ICCR. Apart from this, Chinese students are also
annually awarded scholarships to study Hindi at the Kendriva Hindi Sansthan, Agra to learn
Hindi. There are 5 Chinese students who have been selected to study in Agra under this scheme
in 2017-18. Prakash Javadekar, Minister of Human Resource Development, attended BRICS
Ministers of Education on 5th July, 2017 at Beijing, China and he told that the creation of
institutional mechanism in the form of BRICS Network University and BRICS Think Tank
Council. There are 12 universities from each of the 5 countries engage with each other in
education research and innovation which is another commendable initiative at BRICS Network
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Abstract

A new hybrid composite of activated carbon (AC)/multiwalled carbon nanotubes
(MWCNTs)-ZnFe O, has been prepared by the modest and low-cost method for its
application as supercapacitor electrode material. The carbon-based composite electrode gives
excellent cycle stability with moderate capacitance. So the capacitance of carbon-based
composite electrode could be further improved by incorporating metal oxides as they involve
reversible redox reaction. In this regard, zinc ferrite (ZnFe,0,) among various metal oxides is
being considered as important additive material towards supercapacitor (SC) applications
owing to its excellent physical and chemical properties. Hence, ZnFe204 is integrated with
the carbon composite of MWCNTs and AC for better SC performance and cycle stability.
The composite has resulted in maximum specific capacitance of 613 F/g at 5 mV/s when
measured from cyclic voltammetry (CV) in 3M KOH electrolyte. The measurement from
galvanostatic charge-discharge (GCD) on synthesised composite has shown capacitance of
609 F/g at | A/g and that implying the significant storage performance of the prepared hybrid
material. The stability, which is vital for the application of the composite, has been subjected
for stability test and found that it retained 91% of the capacitance even after 10000 cycles.
Further, the synthesised materials have been characterized by powder X-ray diffraction
(XRD), Raman spectroscopy, scanning electron microscope (SEM), transmission electron
microscope (TEM), high-resolution transmission electron microscope (HRTEM), Brunauer-
Emmett-Teller (BETj and Barrett-Joyner-Halenda (BJH). The variation of current as a
function of the applied voltage was analysed by current-voltage (I-V) measurements. These
results suggest that the prepared composite can proficiently serve as a reliable choice for the

electrode material for high-performance supercapacitor applications.
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Synthesis of Carbon Dots from Spider silk: Conversion of
waste to valuable product
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Abstract. Utilization of biomass as renewable and sustainable resource has attracted much attention of scientific
community around the world. Herein, for the first time we report a green synthesis approach for carbon dots (CDs) from
spider silk (Crossopriza lvoni) done by simple thermal pyrolysis at low temperature of 250°C. The synthesized CDs are
comprehensively characterized by XRD, Raman, UV-visible and photoluminescence spectroscopy. The obtained higher
band gap confirms the formation of CDs. The obtained results demonstrate that the prepared CDs have great potential
application towards bio sensing. photovoltaic application, bio imaging and even disease diagnosis.

Keywords: Carbon Dots, Spider silk (Crossopriza {yoni). Pyrolysis. Raman spectroscopy.

INTRODUCTION

In recent years, a new emerging class of carbon nanomaterial like carbon dots (CDs), size ranges below 10nm have
drawn major attention of scientific community owing to their outstanding fluorescence properties for various
optoelectronic applications.! Many unique properties such as stable photoluminescence, high water solubility,
chemical inertness, low toxicity, excellent biocompatibility and low cost makes CDs a potential material for
photovoltaic devices, photo catalysis. cell imaging, fluorescent inks. medical diagnosis. chemical sensors. and
biosensors. Their bio compatibility and cost effectiveness makes them more interesting in compared to traditional
quantum dots. Carbonization of several organic compounds like glucose, sucrose. glycerol, citric acid. ascorbic acid,
etc. have been utilized previously to produce CDs.* However. the time consuming and sophisticated nature of the
mentioned approach limits their practical applications. There are many reported proves for CDs synthesis from
carbonaceous materials like graphite and carbon nanotubes by physical methods like laser ablation, microwave-
assisted methods. hydrothermal methods. ultrasonic treatment, arc discharge, plasma treatment and chemical methods
like electrochemical oxidation. thermal oxidation. and vapor deposition of soot, wet chemical and electrochemical
method. All this technique to synthesis procedures have been limited to smaller range spectral efficiency. low product
yields. An alternative way to produce high yield CDs from commercially available food products, like bread, sugar.
jiggery etc. due to the presence of carbohydrates.® Now-a-days. researchers are finding an eco-friendly way to produce
nanomaterial by using renewable resources as precursors for environmental concerns and the increasing rates of
pollutions. Green synthesis of CDs from sources like prawn shells. cotton, orange peels. rice husk, lychee seeds, peanut
skin, hair and peanut shells have been reported.” Green chemistries is the only way towards sustainable processes
which can be achieved by minimizing the waste produced, whose primary motto is to use non-toxic starting materials.
environment friendly chemicals. The advantages of green synthesis of CDs are. it is less time consuming and doesn’t
require higher temperatures and also biocompatible in nature and cost effective. The parameters for altering size of
CDs are the starting materials and duration of the process. In this work. for the first time, we have demonstrated the
synthesis of fluorescent CDs using Crossopriza lvoni spider dragline silk (spider silk) as a carbon source by a simple

3rd International Conference on Condensed Mutter and Applied Physics (1CC-2019)
AIP Conf. Proc. 2220, 020100-1-020100-4: https://dor.org/10.1063/5.0001290
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Carbon nanotubes (CNTs) have been synthesized by a simple and efficient pyrolysis technique, and com-
posites of CNTs with PEDOT:PSS, and with P3HT:PCBM blend have been prepared by a modest solution
treatment. Bulk heterojunction organic photovoltaic cell (OPVC) has been fabricated by spin coating tech-
nique with configuration ITO/PEDOT:PSS/P3HT:PCBM/AI to serve as reference OPVC. Three more OPVCs
have been fabricated by the same procedure, the first one with CNTs/PEDOT:PSS composite replacing
PEDOT:PSS, second one with CNTs/P3HT:PCBM composite replacing P3HT:PCBM blend, and the third
one with both replacements. The performances of all the OPVCs at room temperature have been com-
pared and CNTs have been observed to cause extraordinary increment in the power conversion efficiency
(PCE) as well as other electrical parameters of all the devices depending on the layer in which they have
been incorporated. To extend the study for understanding further advantages of CNTs incorporation in
fighting against degradation, all the fabricated OPVCs have been exposed to open atmosphere and their
electrical properties have been measured at room temperature in regular intervals. Encouragingly posi-
tive outcomes have been attained, demonstrating not only a well maintained enhancement in the PCE,
but also a considerably improved device stability. The best performing OPVC has achieved 24% more
PCE and 67% more lifetime in open atmosphere than the reference device, which clearly does indicate
the significance of applications of filler CNTs to improve not only the performance but also the stability
of OPVCs.

© 2019 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the 3rd International Con-
ference on Solar Energy Photovoltaics.

1. Introduction

enough modifications to face against the aforementioned prob-
lems, for which the incorporation of materials with significant

In this era of incessantly growing global population, solar
energy is the best option to fulfil the extensive energy deficiency.
Among the various photovoltaic technologies used to harness solar
energy, bulk heterojunction organic photovoltaic cells (OPVCs)
have been observed to have a significant role owing to their advan-
tages like cost effectiveness, easy processing techniques, light
weight, and mechanical flexibility. However, material degradation
and comparatively low power conversion efficiency (PCE) are still
hampering the progress of OPVCs by standing as serious obstacles
in the path of their commercialization [ 1-3]. Hence in order to pro-
ductively meet the future energy demands, OPVCs need to have

= Corresponding author.
E-mail address: pitam@nitrklac.in (P. Mahanandia).

https://dot.org/10.1016/j.matpr.2020.07.583
2214-7853/« 2019 Elsevier Ltd. All rights reserved.

physical properties in the electrode layer as well as the active layer
of the OPVCs can offer a considerable assistance. Carbon nanotubes
(CNTs) are among the few materials of choice for this purpose,
owing to their extraordinary aspect ratio, high surface area, ballis-
tic axial charge transport, low reflectance, mechanical stability, and
electron accepting nature [4] Table 1.

Park et al. have discussed the dependence of electrical proper-
ties of CNTs/PEDOT: PSS composites on the amount of CNTs in their
report [5]. Singh et al. have shown enhancement of PCE from 1.33%
to 2.71% by incorporation of CNTs in P3HT:PCBM OPVC [G]. The
improved physical properties of polymers due to the incorporation
of CNTs, and enhanced performances of OPVCs fabricated using
such composites can be found in many other reports [7-12]. How-
ever, to the best of the authors’ knowledge, the combined effects of

Selection and peer-review under responsibility of the scientific committee of the 3rd International Conference on Solar Energy Photovoltaics.
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ABSTRACT

Few layers of electrochemically exfoliated graphene (FLECEG) of high quality have been synthesized by a modest method, and their
composites with PEDOT:PSS and P3HT have been prepared by a simple solution process. The increase in filler FLECEG wt. % in the
polymer has been observed to cause attractive modifications in the physical properties of all the composites, encouraging for their
applications in energy systems. Conventional bulk heterojunction organic solar cells (OSCs) have been fabricated by separately using the
composites as additional electrode layers and in the active layer of the device. A significant enhancement in the magnitude of device
parameters of the OSCs due to the incorporation of FLECEG has been perceived compared with the corresponding reference devices. The
caustic effects of intrinsic and additional extrinsic degradation processes on the output of the OSCs have been studied by periodically
measuring the device's electrical properties under different environmental conditions. When compared with the performance of reference
devices, OSCs manufactured by the application of the composites in both the charge transport layer and the active layer have been noticed to
be sustaining with a remarkable stability, while the increment in power conversion efficiency is well maintained. This report has the potential
to provide motivation for concentrating advanced research towards the development of composite materials for their applications in
manufacturing more stable and efficient organic optoelectronic devices.

Published under license by AIP Publishing. hitps:

dot.org/10.1063/5.0021208

I. INTRODUCTION

The provisions of renewable energy have become extremely
essential now to support the survival of humankind against intensive
problems like rapid escalation in the energy demands of growing pop-
ulation, scarcity of non-renewable energy resources, and uncontrolla-
bly rising pollution. Owing to the incessant and extensive research
carried out for a long time, photovoltaic technology has demonstrated
its worth to be at the apex among all the other amiable solutions that
are assisting to fight against the globally mounted and disturbing
energy concerns. Among the different photovoltaic technologies,
organic solar cells (OSCs), which belong to the third generation, are of
exceptional reputation as they are inexpensive, non-toxic, light
weighted, mechanically flexible, and operable at large scale due to their
integrability, and promisingly can be manufactured via simple and less
energy consuming fabrication techniques using materials that are not
only abundant, but also have properties that can be tuned and tai-
lored. " However, in a race to take over and rule the international
markets, OSCs are still far behind their opponent technologies because

of many contributing aspects, among which the two most important
factors are the degradation of materials used for their fabrication,
resulting in shorter device lifetime, and the low power conversion effi-
ciency (PCE) compared to first and second generation photovoltaic
cells.” It is, hence, important to concentrate on more research efforts
to provide a rigid foundation for building a commercialized platform
for OSCs by improving both their stability and output, not only to sus-
tain among other well-established competing technologies, but also to
strengthen their integration with different energy storage systems to
empower smart, effective, and multipurpose applications like organic
solar batteries or organic solar capacitors.

The commercialization of any photovoltaic technology depends
typically on the device efficiency, operational lifetime, and the total
cost of fabrication as well as maintenance, and these characteristic fea-
tures in turn depend on the configuration of the cell, materials that are
considered for the fabrication of device, and the environmental condi-
tions under which the cell is performing. Of all the modest configura-
tive approaches adopted to fabricate OSCs, the bulk heterojunction

J. Renewable Sustainable Energy 12, 054701 (2020); doi: 10.1063/5.0021208
Published under license by AIP Publishing
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ABSTRACT

A composite has been prepared by incorporating few layers of graphene sheets (FLGS) synthesized by an
electrochemical method in poly (3-hexylthiophene-2, 5-diyl) (P3HT): [6,6]-phenyl-C61-butyric acid
methyl ester (PCBM). The composite has been used as active layer in the photovoltaic device (ITO/
FLGS:P3HT:PCBM/AI) and the device characteristics were investigated. The as prepared FLGS has been
characterized by X-ray diffraction (XRD), scanning electron microscope (SEM), transmission electron
microscope (TEM), Fourier-transform infrared spectroscopy (FTIR), Ultraviolet-visible spectroscopy
(UV-Vis), and Raman spectroscopy. The performance of the composite based device has been studied
under illumination and the results have been compared with the reference device (ITO/P3HT:PCBM/
Al). Short circuit current density (J.) of 6.24 mA.cm 2, open circuit voltage (V,.) of 0.54 V, Fill factor
(FF) of 44.22% and solar power conversion efficiency (PCE) of 1.49% have been obtained for reference pho-
tovoltaic device. After introducing FLGS in the active layer with P3HT:PCBM blend, improvement of | of
8.2 mA.cm 2 V,. of 0.57V, FF of 42.15% and solar power conversion efficiency of 1.97% have been
observed. The performance improvement in FLGS incorporated device compared to the reference device
is attributed to the advantage of electron accepting feature and high electron transport capability of FLGS.
© 2020 Elsevier Ltd. All rights reserved.

Selection and Peer-review under responsibility of the scientific committee of the 3rd [nternational Con-
ference on Solar Energy Photovoltaics.

1. Introduction

The progress in photovoltaic (PV) devices fabricated by the
applications of organic materials is an eye-catching research
because of their low cost and eco-friendly working methods. The
advantages of organic solar cells (0SC) like practicability on enor-
mous regions, deposition on flexible and light-weight substrates
[1] have made them preferable even if they exhibit lower efficien-
cies than inorganic devices centered on crystalline silicon. In most
common fabrication approaches of OSC, the photo-electron is per-
suaded by the institution of the bulk heterojunction notion and is
transferred from polymer to fullerene molecules [2|. The blend of
P3HT:PCBM is highly adopted as an active layer in the organic pho-
tovoltaic device configuration, where P3HT operates as an electron
donor and PCBM operates as an electron acceptor. For the excel-
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lence in device performance, a combination of 1:1 is taken to suc-
ceed a large amount of exciton photo generation and dissociation,
along with a widespread clarification network for electron and hole
transport. However, the power conversion efficiency (PCE) is omi-
nously restricted due to the recombination of electron-hole pairs
and poor transport of charge carriers [3]. In this regard, application
of graphene which has great electron transportation properties
[4,5] is encouraged for its magnificent enforcement in OPV devices
as both an electron acceptor [6] and as a transparent electrode,
substituting the ITO [7]. There are reports regarding the potential
applications of carbon nanostructures in various device layers to
improve their performance [8-10]. In this work, we report the pho-
tovoltaic device performance in which the active layer is the com-
posite prepared by incorporating few layers of graphene sheets
(FLGS) prepared by an electrochemical method in poly (3-
hexylthiophene-2, 5-diyl) (P3HT): [6,6]-phenyl-C61-butyric acid
methyl ester (PCBM). The FLGS in the device active layer are
expected not only to operate as an electron acceptor, but also to
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1. INTRODUCTION

The case that the control of IR neglects to satisfy its core vocation to create politically pertinent work isn’t new (for
instance, Wallace 1996). Today, in any case, this case is rehashed and talked about in standard and internet based
life (Kristof 2014) and illuminates look into financing arrangements (Bastow, Dunleavy and Tinkler 2014; Desch
2015). The issue of these lines of critical significance for the control and has offered ascend to an energetic
discussion, While the objective of creating politically important information is generally shared among IR
researchers, the significance of this term and the way to attain the exceptionally challenged. Two expansive

positions have emerged.

The “gap bridgers™ (Parks and Stern 2014) hold that a lot of IR grant, both standard and basic, is politically
insignificant - to a large degree because it focuses on conceptual and meta-theoretical topics of minor concern and

makes use of on-screen political characters.

Diplomatic importance is here comprehended as policy relevance and prompts a call for more approach,
which is investigation so as to connect the extending gap among speculation and exercise (Avey and Desch 2014,
Mearsheimer and Walt 2013; Kurki 2011; Lowenthal et al., 2014). In opposition, the “gap minders™ notice to

fluctuated types of their communication among legislative issues and the scholarly world that require a more
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1 Introduction

ABSTRACT

The dielectric and ferroelectric properties of Baj_(3/2,NdBisTi;Oy5 (BNBT)
ceramics prepared by using the solid-state reaction route have been studied.
X-ray diffraction study revealed that all the samples are in the orthorhombic
symmetry with space group A21lam. The dielectric study as a function of tem-
perature demonstrated a ferroelectric to paraelectric transition is of diffuse type.
The transition temperature (T..) was found to be increased from 420 °C (x = 0) for
BNBT to 500 °C (x = 0.40) at 500 MHz, thus broadening the utilization tem-
perature range of the ceramics. Sample x = 0.40 with the lowest TKe value,
indicating the best dielectric temperature stability in all samples. The very high
oxygen vacancy of the sample x = 0.40 partially contributes to its higher T..
However, x = 0.10 sample shows the lowest tan ¢ at 300 °C, which shows the
lowest electrical conductivity in all the samples. The effect of Nd additives on
the degree of diffuseness of the dielectric constant curves of BNBT was dis-
cussed by using modified Curie-Weiss law. The ferroelectric nature of the
samples has been confirmed from the measurement of the hysteresis loop at
room temperature.

Ba’" (Barium) and Bi®" (bismuth) ions at site-A and
Ti** (titanium) ions at the site-B of its each

Bismuth layered structured ferroelectrics (BLSF) have
been widely investigated for their high dielectric
constant, diffuse phase transition, giant electrostric-
tion, and relaxor ferroelectric properties that are
useful for application in piezoelectric transducers,
sensors, ferroelectric non-volatile memories (Fe-
RAM), etc. [1]. Polycrystalline BaBiyTi;O5 (BBT) lies
under the four-layered perovskite structure having
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<

orthorhombic perovskite block. The crystal chemistry
associated with the origin of the ferroelectric behav-
ior and dielectric phase transition in MBiyTi;Oy5 of
BLSFs and they found that the size of M cation and
the number of perovskites units in these compounds
play a major role in the change in phase transition
temperature (T,) [2, 3]. This exhibits that the dielectric
behaves like a relaxor with appreciable piezoelectric
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Does Commodity Derivatives Function
Effectively? A lengthy Discussion

Bhabani Sankar Rout'>, Nupur Moni Das? and
K. Chandrasekhara Rao?

Abstract

The present work has been designed to intensely investigate the capability of the commodity futures market in achieving
the aim of price discovery. Further, the downside of the cash and futures market and transfer of the risk to other mar-
kets has also been studied using VaR, and Bivariate EGARCH. The findings of the work point that the metal commodity
derivative market helps in the efficient discovery of price in the spot market except for nickel. But, in the case of the
agricultural commodities, the spot is found to be leading and thus there is no price discovery except turmeric. On the
other hand, the volatility spillover is bidirectional for both agri and metal commaodities except copper, where volatility
spills only from futures to spot. Further, the effect of negative shock informational bias differs from commodity to com-

modity, irrespective of metal or agriculture.

Keywords

Price discovery, downside potential, parametric VaR, informational bias, volatility spillover

Introduction

Commodity derivatives trading has travelled a long time
since 1875 in India. As India is a commodity-based country,
the volume of trading has been rising gradually in this
market along with other financial markets. India captures 7
per cent geographical share of the overall commodity
derivatives market worldwide (Kapil & Kapil. 2010).
Further, a large number of investors have been increasingly
including commodity derivatives in their portfolios as
investors, since history has shown that the risk in
commodity derivative market is lesser compared to equity
and debt markets (Sehgal & Pandey, 2012) and returns
from this market are also noticed to be higher compared to
other markets (Srivastava, 2013). On the other hand. price
instability is the chief issue that has raised attention of the
commercial traders/hedgers to participate in this market.
Apprehension  about price of commodity oscillation
resulted in enveloping policy intrusion by Central

government, for instance physical buffer stock schemes,
stabilization funds. variable tariff schemes and marketing
boards (Bose, 2008). However, such policies failed to
provide long-term results. On this note. commodities
futures markets are advocated by various economists as
feasible substitutes to price stabilization schemes. Futures
contracts are thus believed to be an insurer against risk and
futures market is the place where producers seek to hedge
and speculators wish to insure them (Fantacci et al., 2010).

An efficient market is necessarily unavoidable for
efficient functioning of the derivatives market. Fama
(1970) has defined it as "a market is one in which prices
always fully reflect available information and where no
traders in the market can make profit with monopolistically
controlled information’. Nargunam and Anuradha (2017)
complimentarily  articulated that when price s
instantaneously detected on efficient market, it directs the
road for evaluation of risk and return. Thus. it leads to price
discovery. As defined by Sendhil et al. (2013). *price
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Abstract

The study focuses on examining the price discovery process, short run disturbances and hedging mech-
anism of agricultural and metal commodities futures market for the period January 2010 to December
2018. Contango and normal backwardation have also been taken into deliberation for select commodi-
ties which are traded in MCX and NCDEX, India which is a valuable addition to the existing body of
literature in derivatives market. Johansen's co-integration, VECM, Granger causality test and OLS are
employed for understanding the price discovery and constant hedging for select commodities. Further,
existence contango and normal backwardation have been observed by comparing the spot and futures
prices. It has been found that spot market is acting as a leader in the longer period and laggard in short
run investors can be benefitted to take short run or long run investment decision.

Keywords

Price discovery, lead-lag affiliation, influential direction, short-run disturbance approach, contango and
normal backwardation, hedging

Introduction

Commodity derivatives are an emerging asset group for investors, Forwards, futures, swaps and options
are among the most commonly used derivatives instruments. However, futures contracts are ruling the
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Short title: Competence and efficacy of commodity futures market in India

Abstract

The paper is an attempt to assess the Indian agricultural commodity futures market in terms of
price discovery, hedging efficiency, and volatility. Cointegration test, Granger causality test, and
vector error correction (VEC) model, ordinary least squares (OLS) regression, exponential
generalised autoregressive conditional heteroskedasticity (EGARCH) model, value-at- risk
(VaR) model are employed to achieve the objectives of the study. It is observed that the spot
market leads the futures market.. The lead-lag relationship varies from commodity to

commodity. Additionally, downside risk exists in both the markets, and volatility is transmitted
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Study of effect of industrial pollutants on morphological and biochemical
parameters of some common fruit yielding plants around Vedanta
Aluminium Limited, Jharsuguda

Sandhyarani Choudhury, Binod Parida and Dr. Lichita Patro*
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ARTICLE INFO ABSTRACT

Date ofst:bmission: Industrial pollutants contribute a major source of air pollution
lea-tglc;goRue]vision: throughout the world. It not only has a negative impact on animals
?)Sa-tgz(;?ggéeptance: but also on plants. Several morphological and vital physiological
12-02-2021 processes are affected negatively by these pollutants. Present
Key Words: investigation explains the studies on comparative account on the
Pollutants, leaves. impact of industrial pollutants from Vedanta Aluminium Limited,
dust load. Jharsuguda. The leaf samples of Carica papaya, Psidium guajava,
chlorophyll, Mangifera indica and Atrocarpus heterophyllus were collected
carotenoid, from areas with potentially higher and lower levels of industrial
pheophytin pollution. Average leaf area. dust load on leaf, pH, photosynthetic

pigments such as chlorophyll-a, chlorophyll-b, carotenoid and
pheophytin were quantified. There is a significant reduction in leaf
area, pH, chlorophvll and carotenoid content of plants with
increase in dust content at polluted site as compared to non-
polluted site. But there is dramatic rise in pheophytin content
showed the resistant of plants towards industrial pollutants. As it
was observed that the plants under experimentation show sensitive
to industrial pollutants. thus may cause decrease the economic and

nutritional value of the fruit vielding plants.
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ABSTRACT

Spin-phonen coupling originated from spin-lattice correlation depends upon different exchange interactions in transition metal oxides containing 3d magnetic ions.
Spin-lattice coupling can influence the coupling mechanism in magnetoelectric material. To understand the spin-lattice correlation in inverse trirutile Fe,TeO,,
(FTO), magnetic properties and phonen spectra are studied. Signature of short-range magnetic correlation induced by 5/2-5/2 dimeric interaction and magnetic
anomaly at 150 K is observed apart from the familiar sharp transition (Ty — 210 K) corresponding to long-range order by magnetization and heat capacity mea-
surements. The magnetic transitions and the spin dynamics are further locally probed by muon spin resonance (uSR) measurement in both zero fields (ZF) and
longitudinal field (LF) mode. Three dynamically distinct temperature regimes; (i) T > Ty, (ii) Ty > T > 150 K, and (iii) T < 150 K, are observed. A change in the spin
dynamics is realized at 150 K by pSR, though previous studies suggest long-range antiferromagnetic order. The renormalization of phonon frequencies observed in
Raman spectra below 210 K suggests the existence of spin-phonon coupling in the material. The coupling strength is quantified as in the range 0.1-1.2 cm ™! following
the mean-field and two-spin cluster approximations. We propose that the spin-phonon coupling mediated by the Fe-O2-Fe interbilayer exchange play a significant

role in magnetoelectric ME coupling abserved in the material.

1. Introduction

The cross-coupling of spin, lattice, charge, and orbital degrees of
freedom breed out large cornucopias of materials having dramatically
complex electronic ground states with numerous intriguing and novel
physical phenomena like high-T¢ superconductivity, colossal magneto-
resistivity, magnetoelectric (ME) multiferroicity, etc. [1-5]. Research
interest on the coupling between lattice and spin degrees ol {reedom,
known as spin-phonon coupling (SPC), is continuously reviving from the
perspective of ME multiferroic [5 8]. The success of SPC to explain
thermal Hall Effect in some multiferroic drives more attention to un-
derstand the SPC in multiferroic material [9]. SPC can be employed to
determine the spin relaxation time in spintronic applications like
quantum computation | 10]. The origin of SPC in transition metal oxides
containing 3d and 4d ions depends upon the different exchange in-
teractions present in the system/[11]. Hence, the study of SPC, ie., the
interdependency of spin and lattice in the magnetically ordered state is
very important to understand magnetoelectricity and other coexisting
phenomena in a multiferroic material.

“ Corresponding author.

hteps: 4 ‘dotorg 10,1016/, jmmumn. 2021. 168512

The inverse trirutile (P4,/mnm) Fe,TeO, (FTO) is a collinear anti-
ferromagnetic (AFM) material possessing ME coupling below its AFM
transition Ty at 210 K [12-14]. Magnetic correlation above Ty is sus-
pected in FTO as the presence of a broad anomaly preceds the sharp
transition in magnetization at Ty [15,16]. A sharp rise in magnetization
is also observed below 50 K, as reported earlier. Based on macroscopic
magnetic behavior, different distinct regions of interest can be identified
in-the material; (i) broad transition around above Ty — 210 K, (ii) sharp
fall below Ty, and (iii) a sharp rise below 50 K. The spin dynamics of the
system in all these three regions are essentially important to understand
the ME coupling in the material. Some isostructural compounds of the
inverse trirutile compounds are reported to possess short-range dimeric
interaction well above Ty [17,18]. In this regard, muon spin relaxation
(uSR) is an efficient technique that can be carried out in true zero fields
(ZF). ZF-pSR is an extremely sensitive probe detecting tiny internal fields
on the order of 0.1G [19]. It is also a very sensitive probe to study the
magnetic fluctuation in the range of 10* to 10'* Hz.

Recently, FTO is observed to show ME coupling and ferroelectricity
above Ty in both bulk and nano polycrystalline form [20,21]. ME

Received 22 July 2021; Received in revised form 27 August 2021; Accepted 1 September 2021
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analysis.

Recently from our group, we reported giant exchange bias value of 5.5 kOe at 5 K in a quasi-two-dimen-
sional single layered polycrystalline Ruddlesden-Popper (RP) compound SrLaCoy sMn,504. Here, a detailed
temperature dependent Raman and dielectric spectroscopic studies are carried out on SrLaCog sMng 504 to
understand the spin-phonon coupling and dielectric properties, respectively. A strong spin-phonon cou-
pling constant of » = 2.72 cm™" is evident which is associated with Mn/Co-0 bonds. A large dielectric
constant of ¢' = 2904 at | kHz frequency at 297 K is found in this system.

Data availability: The data that supports the findings of this study are available within the article [and its
supplementary material]. Please see supplementary material for details of the impedance spectroscopy

© 2021 Published by Elsevier B.V.

Novel magnetic materials with emergent phenomena such as
high Te superconductivity, colossal magnetoresistance, and exchange
coupling at the interface of ferromagnet and antiferromagnet ac-
celerated the development of modern storage devices that arise due
to the coupling of various degrees of interactions from spin, orbital,
phonon, charge, and lattice | |,2|. Perovskite-related structures, such
as quasi-two-dimensional (Q2D) Ruddlesden-Popper type com-
pounds (Ap+1By03,-1 where A= rare earth or alkaline earth ion
B=transition metal ion and O= oxygen and n = 1,2....) show many
emergent phenomena that include temperature and field-driven
spin reorientation [ 3], charge ordering 4], Mott insulator [5], orbital
ordering |5], hybrid improper ferroelectricity | 7|, magnetoelectric
[8], giant exchange bias [9.10] and isospin-phonon coupling [11].

SrLaCop sMnp 504 (SLCMO) 15 a Q2D layered variation of double
perovskite La,CoMnO, (LCMO) compound (LCMO exhibits mono-
clinic (P2,/n) or orthorhombic (Pbnm) structure depending on the
Co/Mn site ordering), where the perovskite slabs are stacked layer by

+ Corresponding author.
Corresponding author at: Low Temperature Physics laboratory, Department of
Physics, Indian Institute of Technology Madras, Chennai 600038, India.
E-mail addresses: ranjanaiitma@gmail.com {RR. Das),
santhoshentm.ac.n (PN, Santhosh).
' Present address: CNRS, Institut NEEL, F-38000 Grenoble, France.
? Present address: Dep. Fisica e Astronomia, Faculdade de Ciéncias, Univ. do Porta,
4169-007 Parto, Portugal.

hittps:/ dororg/ 10,1016/} jallcom.2021.159736

0925-8388/© 2021 Published by Elsevier B.V

layer with an intercalated Sr/La0O rock salt layer. The presence of a
nonmagnetic rock salt layer creates a large interlayer separation
between the adjacent magnetic planes along the ¢ direction leading
to a quasi-two-dimensionality. Very recently, our group repo’rted an
in-depth study on the magnetic properties of polycrystalline SLCMO
compound and found the presence of a giant exchange bias effect of
~5.5 kOe at 5 K which arises from competing magnetic interactions
between nanoscale domain interfaces [9].

The perovskite analog (LCMO) of the present compound is a
ferromagnetic insulator exhibiting multifunctional properties with
strong spin-phonon coupling, relaxor dielectric behavior, magneto-
capacitance, and magnetoresistance characteristics | 12-15]. Such
mulcifunctionality is not explored yet in the single-layered SLCMO
RP compounds. Hence, in the present manuscript, we investigate the
spin-phonon coupling and dielectric relaxation to understand the
spin, phonon, and dipole orientations in this Q2D layered compound.

Synthesis of a polycrystalline sample of SLCMO along with de-
tailed structural and magnetic characterizations have been reported
earlier [9]. The same sample was used here for Raman and dielectric
spectra analysis. The relative density of the obtained SLCMO cera-
mics was found to be 94.2% using the Archimedes method. Tem-
peratures variation Raman spectra were recorded between 90 and
300 K temperature range using a micro Raman spectrometer (Horiba
Jobin Yvon LabRam HR800 UV), spectral resolution up to 1.5 cm™'
equipped with Linkam THMS 600 heating-stage. The measurements
were carried out using an excitation source of wavelength 488 nm

e s=—

Principal
Govt. (Auto) Collaa
Rewrkel=



@ Taylor & Francis
COMMUNICATIONS aibor ot g
INAIGEERA  Ccommunications in Algebra

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/lagh20

Detecting capable Lie superalgebras

Rudra Narayan Padhan, Saudamini Nayak & K. C. Pati

To cite this article: Rudra Narayan Padhan, Saudamini Nayak & K. C. Pati (2021)
Detecting capable Lie superalgebras, Communications in Algebra, 49:10, 4274-4290, DOL:
10.1080/00927872.2021.1918135

To link to this article: https://doi.org/10.1080/00927872.2021.1918135

@ Published online: 19 May 2021.

\J
E;f Submit your article to this journal &'

||I| Article views: 44

LY
h View related articles &'

@ View Crossmark data (&'

ComtMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=lagh20

e =
Principal
Gevt. (Aute) Collane
Reurkei



COMMUNICATIONS IN ALGEBRA Tavlor & F .
2021, VOL. 49, NO. 10, 4274-4290 e aylor aarrancis
https://doi.org/10.1080/00927872.2021.1918135 TeylortifsnciGranp

'_.']_Chaqkl‘or_up‘_ﬂa_lasl
Detecting capable Lie superalgebras

Rudra Narayan Padhan®, Saudamini Nayak®, and K. C. Pati®

“Department of Mathematics, National Institute of Technology, Rourkela, India; Plnstitute of Mathematics
and Applications, Bhubaneswar, India

ABSTRACT ARTICLE HISTORY
In this article, we show that distributive law holds for non-abelian tensor Received 4 June 2020
product of Lie superalgebras under certain direct sums. Thereby we obtain ~ Revised 25 October 2020
a rule for non-abelian exterior square of a Lie superalgebra. We define cap- ~ Communicated by K. Misra
able Lie superalgebra and then give some characterizations. Specifically,
we prove that epicenter of a Lie superalgebra is equal to exterior center. Hei i

; 5 ; f eisenberg Lie
Finally, we classify all capable Lie superalgebras whose derived subalgebra 5, 0caigebra; muttiplier;
dimension is at most one. As an application to those results, we have capability; non-abelian
shown that there exists at least one non-abelian nilpotent capable Lie tensor and exterior product
superalgebra each of dimension (m/n) when m +n > 3.

KEYWORDS

2020 MATHEMATICS
SUBJECT CLASSIFICATION
Primary: 17B830;

Secondary: 17B05

1. Introduction

Lie superalgebras have applications in many areas of Mathematics and Theoretical Physics as they
can be used to describe supersymmetry. Kac [14] gives a comprehensive description of mathemat-
ical theory of Lie superalgebras, and establishes the classification of all finite dimensional simple
Lie superalgebras over an algebraically closed field of characteristic zero. In the last few years, the
theory of Lie superalgebras has evolved remarkably, obtaining many results in representation the-
ory and classification. Most of the results are extension of well-known facts of Lie algebras. But
the classification of all finite dimensional nilpotent Lie superalgebras is still an open problem like
that of finite dimensional nilpotent Lie algebras.

In 1904, Schur introduced the Schur multiplier and cover of a group in his work on projective
representation. Batten [3] introduced and studied Schur multiplier and cover of a Lie algebra and
later on, studied by several authors [4, 5]. For a finite dimensional Lie algebra L over a field F
the free presentation of L is the exact sequence, 0 — R — F — L, where F is a free Lie algebra
and R is an ideal of F. Then the Schur multiplier M(L) is isomorphic to F' N R/[F,R].
Moneyhun [15] proved that for a finite dimensional Lie algebra L of dimension », dim M(L) =
%n(n — 1) — t(L), where t(L) > 0. This bound is used to classify finite dimensional nilpotent Lie
algebras L with some small values of #(L). Specifically, the complete classification of L with
t(L) < 8, has been depicted in [5, 12, 13, 22]. An improved bound for dim M(L) for a non-abel-
ian finite dimensional nilpotent Lie algebra L is further given by Niroomand and Russo [21], and
using this some classifications of L are done with lesser effort [23].

The notion of multiplier and cover for Lie algebras is generalized to the case of Lie superalge-
bras and studied in [17-19]. Some bounds are given for the dimension of multiplier of Lie

CONTACT Saudamini Nayak @) anumama.nayak07@gmail.com (&) Institute of Mathematics and Applications, Bhubaneswar,
Odisha 751029, India.
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Coupled spin—orbital fluctuations in a three
orbital model for 4d and 5d oxides with
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Abstract

CrossMark

A unified approach is presented for investigating coupled spin—orbital fluctuations within a
realistic three-orbital model for strongly spin—orbit coupled systems with electron fillings

n = 3.4, 5in the fy, sector of d,-. d -, d\, orbitals. A generalized fluctuation propagator is
constructed which is consistent with the generalized sell-consistent Hartree—Fock
approximation where all Coulomb interaction contributions involving orbital diagonal and
oft-diagonal spin and charge condensates are included. Besides the low-energy magnon,
intermediate-energy orbiton and spin—orbiton, and high-energy spin-orbit exciton modes, the
generalized spectral function also shows other high-energy excitations such as the Hund’s
coupling induced gapped magnon modes. We relate the characteristic [eatures ol the coupled
spin—orbital excitations to the complex magnetic behavior resulting from the interplay
between electronic bands, spin—orbit coupling, Coulomb interactions, and structural distortion
effects, as realized in the compounds NaOsO+, Ca>RuQy, and Sr-IrQ;.

Keywords: coupled spin—orbital fluctuations, 44 and 5d oxides. generalized fluctuation
propagator, antiferromagnetic order, strong spin—orbit coupling. magnetic anisotropy

(Some figures may appear in colour only in the online journal)

1. Introduction

The 4d and 54 transition metal (TM) oxides exhibit an
unprecedented coupling between spin, charge, orbital. and
structural degrees of freedom. The complex interplay between
the different physical elements such as strong spin—orbit cou-
pling (SOC), Coulomb interactions, and structural distortions
results in novel magnetic states and unconventional collective
excitations [1-6]. Tn particular, the cubic structured NuOsQ;
and perovskite structured CaxRuOy4 and SralrOy compounds,
corresponding to " electronic configuration of the TM 1on
with electron fillings n = 3, 4, 5 in the 1, sector. respec-
tively, are at the emerging research Frontier as they provide

Author to whom any correspondence should be addressed.

1361-648X/21/345803+18$33.00

7

versatile platform for the exploration of SOC-driven phe-
nomena involving collective electronic and magnetic behavior
including coupled spin—orbital excitations.

The different physical elements give rise (o a rich variety of
nontrivial microscopic features which contribute to the com-
plex interplay. These include spin—orbital-entangled states,
band narrowing. spin—orbit gap, and explicit spin-rotation-
symmetry breaking (due to SOC), electronic band narrow-
ing due to reduced effective hopping (octahedral tilting and
rotation). crystal field induced tetragonal splitting (octahe-
dral compression). orbital mixing (SOC and octahedral tilt-
ing. rotation) which self consistently generates induced SOC
terms and orbital moment interaction from the Coulomb inter-
action terms, significantly weaker electron correlation term
U compared o 3d orbitals and therefore critical contribution

© 2021 IOP Publishing Ltd  Printed in the UK

By —
Principal
Govt. (Aute) Collens
Reurkela




Journal of Magnetism and Magnetic Materials 537 (2021) 168172

Contents lists available at ScienceDirect
Journal of Magnetism and Magnetic Materials

journal homepage: www.elsevier.com/locate/jmmm

Research articles

Role of orbital off-diagonal spin and charge condensates in a three orbital

model for CasRuO4 — Coulomb renormalized spin-orbit coupling, orbital

moment, and tunable magnetic order

Shubhajyoti Mohapatra, Ritajit Kundu, Ashutosh Dubey, Debasis Dutta, Avinash Singh
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ARTICLE INFO ABSTRACT

Keywords:

Spin-orbit coupling

Antiferromagnetic and ferromagnetic order
Magnelic anisotropy

Orbital magnetic moment

Orbital off-diagonal condensates

Strongly anisotropic spin-orbit coupling (SOC) renormalization and strongly enhanced orbital magnetic moments
are obtained in the fully self consistent approach including the orbital off-diagonal spin and charge condensates.
For moderate tetragonal distortion as in Caz RuO,, dominantly planar antiferromagnetic (AFM) order with small
canting of moments in and about the crystal ¢ axis are obtained. For reduced tetragonal distortion, we find a
tunable regime wherein the magnetic order can be tuned (AFM or FM) by the bare SOC strength and octahedral

tilting magnitude. In this regime, with decreasing tetragonal distortion, AFM order is maintained by progres-
sively decreasing octahedral tilting, as observed in Ca; Sry RuOs. For purely planar order, the only self
consistent solution is FM order along crystal b axis, which is relevant for the bilayer ruthenate compound Ca; Ruy

05.

1. Introduction

The ruthenium-based quasi-two-dimensional (2D) square-lattice
compounds A;RuQ; (A = Sr,Ca) with 4d' electronic configuration
have attracted renewed interest due to the sensitivity of the low-energy
physics of these systems to the complex interplay between spin-orbit
coupling (SOC), Coulomb interaction terms, tetragonal distortion, and
octahedral tilting and rotation. This complex interplay has a crucial role
in the gradual transition from strongly correlated metallicity in Sr2RuO4
to unusual magnetism in CazRuOy [1-12], which exhibits coupled spin-
orbital excitations with energy decreasing from zone center to zone
boundary, and pressure and chemical substitution induced magnetic
reorientation transition from antiferromagnetic (AFM) to ferromagnetic
(FM) order, which is driven by octahedral de-flattening and accompa-
nied with decreasing octahedral tilting. Recent investigations on related
compounds include comparative study of magnetic excitations in
CazRu0y and the bilayer ruthenate Cu;Rus0)7 using Resonant I[nelastic
X-ray Scattering (RIXS) [13], and the co-existence of superconductivity
and ferromagnetism in a CazRuO, nanofilm erystal [14].

The ground state in the isoelectronic series Cas_,Sr.RuQy, has been
successively driven from an AFM insulator (x < 0.2) to AFM correlated
metal (0.2 < x < 0.5), a nearly FM metal (x ~ 0.5), and finally to a non-

“ Corresponding author.
E-mail address: avinas@iitk.ac.in (A. Singh).

hitps: 2 doi.org/10.1016/ jmmm.2021.168172

magnetic Fermi liquid (x ~ 2). The dominant effects are only structural
modifications due to the larger Sr ionic size, since the substitution is
isovalent [ 1 5]. With increasing x, the distortion occurs in steps, resulting
in removal of first the flattening of the octahedra, then the tilting, and
finally the rotation around the ¢ axis [ 16—13]. Although the substitution
is isovalent, only the magnetism of Cas Sr.RuQy is affected in the
sequence given above. The bilayer series (Sr; _Ca.);Ru207 also exhibits
complex magnetic ground states, ranging from ifinerant metamagnet to
quasi-2D heavy-mass nearly FM metal, and finally to long-range AFM
order. The increase in Ca concentration is associated with a similar
tuning of distortion manifested as octahedral rotation, tilting, and flat-
tening [19].

The Ca:RuO4 compound undergoes a peculiar non-magnetic metal-
—insulator transition (MIT) at 356 K and a magnetic transition at Ty =
113 K with observed magnetic moment of 1.3y, [20-22.16]. The MIT is
associated with a structural transition from L-phase (long octahedral ¢-
axis) to S-phase (short c-axis) due to the continuous flattening of octa-
hedra till the onset of magnetic order at Ty [23]. Compared to the
isoelectronic member Sr>RuQq [ 15,161, this system has severe structural
distortions due to the small Ca*" ionic size, resulting in a compression,
rotation, and tilting of the RuO, octahedra. Thus, the low-temperature
phase is characterized by highly distorted RuOg octahedra and canted

Received 23 August 2020; Received in revised form 2 April 2021; Accepted 1 June 2021
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Abstract

In the future years, India will encounter numerous problems, some of which are economic,
others social, and yet others technological. Despite the fact that it is a developing country
that has greatly decreased extreme poverty over the previous two decades and has opted to
pursue sustainable development goals (World Bank, 2020). There are still significant tasks to
be completed, particularly concerning poverty, inequalities, employment, and the
educational outcomes students achieve in this country. Education plays a critical and
decisive role in this scenario of contingencies. The National Education Policy 2020 has
become the framework for educational reform in India, assisting the country in the
development of a new educational system while also bolstering those economic and social
indices that still need to be improved. This new educational Policy comprises significant and
comprehensive reforms that will affect all academic stages and areas and the curriculum
structure. The keys to this reform can be summarised as follows: promoting equity,
developing a holistic learning model, improving student access to various educational
levels, establishing a multidisciplinary higher education institution, strengthening an
inclusion school and education model, or improving teacher and professional training.
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Abstract

In sociological perspective, postmodernism has important for generating new and
exciting ideas and postmodernism has produce academic controversies that have lasted
for decades. A major arena for postmodern intellectual warfare occurred in institutions
of higher ecducation. In the process of post modernization, universities and colleges has
heen the development of knowledge specialization controlled primarilv by professors
and contained within the horders of academic disciplines. The related questions have
guided postmadernist research into higher education. The first asks. what are
contributions of postmodern thinkers on higher education for societv? The second
guestion asks how this contribution helps to develop for society. As with postmodernist
analysis in general, the postmodernist view of higher education tends to focus on the
positive contributions which are knowledge. power, simulation and reality etc. The
objective of this paper is to discuss the contribution of postmodern thinkers of saciology
with higher education. The methodology based on descriptive in nature as well as
secondary sources.

Keywords: Post-Modern, Higher Education, Academic, Universities. Colleges.

Introduction

In postmodern society's education provides to the state as a matter of right for all
the people. Formal institutions like schools, colleges and universities are organized for
this purpose. They are staffed by fulltime professional practitioners like teachers and
lectures. Education is provides free of charge, through ultimately it is paid for by the
taxpayer. Although free compulsory state education is largely taken for granted today
and regarded as a perfectly normal and natural state of affairs. It is important to
remember that it is a very recent development in the history of man (Haralambos and
Heald, 1980, 1981, and 2004).

Postmodernity refers to a break from modernity, the emergence of a new epoch or
era. Postmodernity signals the emergence of a period of multiple changes in society,
involving information advances, consumerism, the omnipresence of simulations, and
the rise of'a postindustrial order (Brooker, 1999, p. 174; Featherstone, 1991, p. 3 cited in
Bloland, 2005.p.123). In the 1960s, the postmodern debate began in the United States in
the humanities, increased momentum in the 1970s in the arts and social theory, and by
the carly 1980. Our interest of postmodernism has captured because it involves a
spectacular critique of modernism, the foundation upon which our thinking and our
institutions have rested. Now-a-day, modernist values and institutions are increasingly
viewed as harmful, inadequate and costly. Postmodernists have been attacking the
validity and legitimacy of the most basic assumptions of modernism (Bloland 1995,
p.521).
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Keywords: BaTiO; (BT), 0.5Ba(Zry 1 Tin 4)04-0.5(Bag 7Cag 4)TiOy (BZT-BCT), 85.4(Big.sNap 5)Ti052.6(BaTiO;)-12(Big, 5Ka,5)
Mechanochemical TiOy (BNT-BT-BKT) lead free ferroelectric ceramics were synthesized by high energy ball milling (HEBM)
BT ) assisted solid-state reaction route. The Crystallite size of the HEBM powders was found to be in the nano-range.
g?;;gﬁ_rﬂﬂ XRD, SEM, dielectric, polarization vs. electric field (P-E) loop and mechanical characterizations and analysis of

these sintered ceramics were carried out. Lower calcination and sintering temperatures along with better
densification with the lower average grain size of these ceramics were optimized and obtained compared to the
same systems synthesized by the solid-state reaction route. Enhanced values at room temperature (RT) of
t,—2875, 5133, and 1701 and lower values of tana—0.013, 0.015, and 0.058 were obtained for BT, BZT-BCT, and
BNT-BT-BKT sintered ceramics, respectively. Well saturated P-E loops were obtained for all the ceramics, which
confirmed their ferroelectric behaviour. Hardness value ~7.23 GPa, 5.53 GPa, and 5.16 GPa were found for BT,
BZT-BCT, and BNT-BT-BKT sintered ceramics, respectively. The temperature coefficient of capacitance, TCC, was
obtained within - 15% in the temperature range from RT 16135 “C for BT ceramics with high ¢ and low value of

tans, which suggested its usefulness for multilayer ceramic capacitor (MLCC) applications.

1. Introduction

Lead-free ferroelectrics have a wide range of applications in various
fields such as multilaver ceramic capacitors (MLCC), sensors, resistive
switching, biomedical etc. [1-4]. BaTiO3 (BT), 0.5Ba(Zr 5Ti; 3)04-0.5
(Ba(]_7cﬁ(}_3)Ti03 (BZT-BCT), 85.4(Biu_5Na(,_5)T103-2.6(BaTi03)-l2
(Bip 5K 5)TiO5 (BNT-BT-BKT) are the promising lead free ferroelectric
materials, showing excellent dielectric, ferroelectric and piezoelectric
properties [2,5,6]. For multilayer ceramic capacitors, value of dielectric
loss (tand) should be as low as possible, because it is directly propor-
tional to the heat dissipation of materials under the application of the
electric field. Maximum allowed dielectric losses of ceramic capacitors,
used in capacitor industries are normally around 5-10% [7]. Properties
of any functional ceramic are greatly influenced by different parameters
such as starting precursors particle size, processing temperatures and
morphology of the sintered product [1]. Mechanical properties of
ferroelectric ceramics are important for determining their reliability in
actuators, MLCC and for biomedical device applications [5,2]. In the
solid-state reaction route, the reaction between the precursors takes
place at the surfaces of the reactants by diffusion of thermally activated

* Corresponding author,
E-mail address: pvn772004@yvahoo.co.in (P, Kumar),

https: 7 ‘doi.org/10.10164.ceramint. 2021.06.064

atoms, moving through interfaces. The diffusion of atoms across the
interface depends on the particle size of the starting precursors. The
smaller particle size of the starting precursors results in a higher diffu-
sion rate. This hints that the particle size of the starting precursors af-
fects the processing time and temperatures, Presently, various synthesis
methods like sol-gel, hydrothermal, and wet chemical precipitation
routes have been used to obtain nanoparticles of the starting precursors
[10-12]. Recently, the mechanochemical method has been used to
produce nanoparticles of the starting precursors [13,14]. This process
involves mechanical activation of starting precursors, placed in a
vial/ball mill, and subjected to high energy collisions, induced by stiff
balls. This technique is quite simple, cheap and can be scaled up to yield
tonnage quantities of materials [15]. In mechanochemical milling,
reduced particle size results in more area of contact between the reac-
tant particles, which favour the diffusion process during sintering [16].
Consequently, mechanochemical synthesis requires low processing
temperatures and time compared to normal ball-milled synthesis [13].

In the present study, starting precursors of lead-free BT, BZT-BCT,
BNT-BT-BKT systems were obtained in nano-size order by HEBM.
Structural, microstructural, dielectric, P-E hysteresis loop and various
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Abstract: The effect of the sintering temperature on densification and the resultant mechanical,
electrical, and biological properties of mechanochemically processed hydroxyapatite (HAp) samples
was investigated. HAp samples were sintered at 1200, 1250, and 1300 "C for 4 h, respectively. HAp
samples sintered at 1250 “C showed better mechanical properties, which was attributed to their
smaller grain size compared to HAp samples at higher sintering temperatures. The nearly identical
value of the dielectric constant (¢,) and better cell proliferation was exhibited by HAp samples sintered
at 1250 and 1300 "C, respectively. At ~210 °C, in all the samples sintered at different temperatures,
a dielectric anomaly was obtained, which was attributed to the phase transition temperature of
the HAp system. Dielectric properties near the phase transition temperature showed a dielectric
relaxation-type of behavior, which was attributed to the re-orientational motion of OH ~ ions in
the HAp system. Higher cell proliferation and viability were exhibited by the HAp1300 samples,
whereas comparatively equivalent cell growth and higher mechanical strength were observed in the
HAPp1250 samples.

Keywords: hydroxyapatite; dielectric constant; cell proliferation; fracture toughness

1. Introduction

HAp, a calcium phosphate-based bioceramic, is an extensively used biomaterial for
bone substitution [1]. This is because the HAp system has a similar chemical composition
as that of human bones, excellent biocompatibility, and good osteoconductive properties,
which make it one of the important implant materials for orthopedic-related treatments [2,3].
The HAp system also shows excellent stability in an aqueous medium above pH 4.3, which
is within the range of the pH of human blood [4]. Several studies have shown that, for
load-bearing applications, a dense form of HAp ceramic is required [5]. The well-defined
particle morphology of HAp powder makes it quite effective in biomedical applications [4].
The microstructural, biological, and mechanical properties of the HAp system are mainly
influenced by its particle size, crystallinity, morphology, stoichiometry, and composition. In
this regard, synthesis precursors and processing techniques become important [6]. The HAp
system starting powders in the nano range are obtained by different techniques like wet
chemicals, sol-gel, precipitation, hydrolysis techniques, etc. The high-energy ball-milling
(HEBM) method (also known as the mechanochemical method) is a novel technique used
for obtaining nanoparticles of the starting precursors [7,8]. In terms of obtaining nano-size
powders, the HEBM method has various advantages over other techniques, including being
economical and highly scalable [9]. The HEBM technique involves mechanochemically
activated solid-state reactions among the starting precursors. Nanoparticles, resulting from
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Abstract

The serotonergic systems are the most important therapeutic targets for neurological disorders. Many serotonergic drugs have
been used to treat neurological disorders, which are well known for their adverse side effects because of the off-target interac-
tions. Development of selective ligands for a specific target is the suitable approach to minimize the off-target interactions
and side effects. To identify selective ligands for serotonin 1B receptor (5-HT zR), the structural analogs of inverse agonist
methiothepin (MT) and natural products were screened against 5-HT 3R and other 5-HTR subtypes (5-HT,,R, 5-HT53R,
and 5-HT,¢R). In the present study, five compounds were selected out of 9963 screened compounds having higher binding
affinity with 5-HT | gR over other 5-HTRs. Amongst them, ZINC31166967 and ZINC31162553 exhibited relatively higher
binding affinity towards 3-HT gR with the binding energy of — 10.1 and — 9.1 kcal/mol, respectively. The pharmacoki-
netic assessments considered them safe and non-toxic. Molecular dynamics (MD) simulation revealed the stability of these
compounds within the active site of the receptor. The overall analysis suggested that ZINC31166967 and ZINC31162553
may be considered as the selective ligands for 5-HT zR. However, detailed experimental investigations will be required to
substantiate the findings.

Keywords Serotonin receptor - 5-HT, g receptor - Natural products - Drug-like molecules - Virtual screening - MD
simulation

Introduction in locomotion, sleep, thermoregulation, mood disorder, pain

modulation, impulsivity, aggression, memory and learning

The G protein-coupled receptors (GPCRs) are the larg-
est family of cell surface receptor proteins in mamma-
lian genome (Fredriksson et al. 2003) and are targeted by
approximately 34% of the Food and Drug Administration
(FDA) approved drugs (Hauser et al. 2018). Amongst all,
serotonin (5-hydroxytryptamine or 5-HT) receptors have
been considered as suitable therapeutic targets because of
their association with diverse signaling pathways related to
several physiological and behavioral functions (Berger et al.
2009). The serotonin 1B receptors (5-HT zRs) are involved
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(Cao et al. 2013; Tiger et al. 2018; Lanfumey and Hamon
2004 Sari 2004). Upon agonist binding, 5-HT zR is nega-
tively coupled with G;,, family of proteins and inhibits ade-
nylyl cyclase (AC) that leads to decrease in the formation
of cyclic adenosine monophosphate (cAMP) and conse-
quently, results in the reduction of 5-HT release. In contrast,
the selective antagonist binding increases 5-HT release in
synaptic cleft which is the basis of designing of the poten-
tial antidepressant drugs (Yin et al. 2018). The 5-HT,zR
agonists are being used clinically as antimigraine drugs and
potential therapeutics for anti-aggressive, bipolar disorder,
gastric motor effects, and autism. On the other hand, antago-
nists are considered effective antidepressant agents (Slassi
2002).

Many serotonergic drugs show adverse side effects
because of the off-target interactions. Thus, attention to
the development of selective agonists and antagonists for
5-HT zR has been increased enormously. It is challeng-
ing to design subtype-specific serotonergic ligands due to
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Study of electrical properties of a few layers of graphene sheets under
Ultraviolet and Visible light irradation
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Email: pitam@nitrkl.ac.in.

Abstract

Graphene is an excellent 2D material due to its exceptional electrical properties which can be potentially
used in optoelectronic. In order to use graphene in optoelectronics, the electrical properties need to be tuned.
To tune electrical properties, few-layer graphene sheets (FLGS) prepared by electrochemical method have
been used. The prepared FLGS has been characterized by Field Emission Scanning Electron Microscope
(FESEM), Transmission Electron Microscope (TEM), X-ray Diffraction (XRD), Ultraviolet-Visible
Spectroscopy (UV-Vis), Fourier Transform Infrared (FTIR), and Raman Spectroscopy. The optimized FLGS
by characterization has been employed to tune the electrical properties in the presence and absence of water
drop under ultraviolet and visible light. The obtained current of FLGS thin film is ~ 0.8mA whereas; the
measured current under ultraviolet light is ~ 1.7mA and under visible light ~ 1.07mA. However, it has been

observed that the measured current has decreased to under ultraviolet ~ 0.645mA and visible light ~
0.96mA in the presence of water drop in FLGS film. Therefore, the findings suggest that the electrical
properties of FLGS can be tuned for various applications in optoelectronic devices.

Keywords: FLGS, Ultraviolet light, Visible light, Irradiation, Optoelectronic.

1. Introduction

Since its invention in 2004(1], graphene has to pay devotion to the worldwide research community owing to
its excellent physical properties [2,3]. The exciting physical properties are high thermal conductivity [4],
high young modulus, high specific surface area [5], quantum hall effect [6], [7], large range ballistic
transport [8,9], first-rate sensitivity of gas molecules [10], high carrier mobility [11], etc. These exciting
properties of graphene demonstrates potential applications such as optoelectronics [12], transparent
electrodes[13]-[15], sensors [16], [17], and so on. Graphene is a zero bandgap semimetal. For application,
the electronic properties of graphene need to be improved. Various methods such as chemical doping, metal
doping, and also irradiated by the application of high energy electrons or ions [10,18-20], substitutional
doping, oxygen plasma technique have been adopted to modify the electronic properties of graphene. But in
most of the above-mentioned methods, the structural disorder [21-29] is induced as the main drawback.
Theoretically, photo-oxidation is the appropriate method to tune the electrical properties of graphene without
any structural disorder [30]-[32]. The influence of ultraviolet light on pristine and functionalized graphene
prepared by the CVD method [33]-[35] have been demonstrated experimentally. Igbal et. al. [36] have
reported tuninJg of electrical properties of a single layer, double layers, and triple layers graphene using deep
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Simple and cost-effective synthesis of activated carbon@few
layers of graphene composite electrode for supercapacitor
applications

Manoranjan Mandal', Subhasri Subudhi', Injamul Alam', BVRS Subramanyam',
Santosini Patra' and Pitamber Mahanandia'”

'Department of Physics & Astronomy, National Institute of Technology, Rourkela,
769008, India

"E-mail: pitam/@nitrkl.ac.in

Abstract. We report a simple and low-cost technique to prepare a composite comprising of
activated carbon and few layers of graphene sheets and fabricated as electrode material for
supercapacitor (SC) applications. The composite is characterised by using Raman spectroscopy,
powder X-ray diffraction (XRD), scanning electron microscope (SEM) and current-voltage (I-
V) measurements. The synthesized composite is investigated by using galvanostatic charge-
discharge (GCD) and cyclic voltammetry (CV) measurements in 3M KOH aqueous electrolyte
to evaluate its electrochemical performance. The composite results high specific capacitance
from 173 to 564 F/g at different scan rates (100-5 mV/s), analysed by CV and the capacitances
resulted in GCD measurement were 196 to 587 F/g at various current densities (5-1 A/g). The
cycle stability of the as-prepared AC/graphene composite is also tested and observed that 89%
of capacitance is retained even after 5000 cycles which reveals the excellent long term charge-
discharge stability of the prepared composite. Therefore, the composite performs very well in
storage as well as life cycling. The obtained results suggest that AC/graphene composite can be
a suitable electrode material for high-performance SC.

Keywords: Activated carbon, graphene, cyclic voltammetry, supercapacitor, scanning electron
microscope

1. Introduction

The enormous population growth and development of portable electronic devices, a novel storage
device with high energy and power efficient is the crucial demand. Supercapacitors (SCs) are the electric
double-layer capacitor (EDLC), that bridges the gap between conventional batteries and traditional
dielectric capacitors in terms of power/energy. It has high power density, fast charge/discharge rate, low
equivalent series resistance, operation in extended temperature range and long cycle life (> 100000
cycles) that are essential for practical applications [1-5]. Therefore, SC has potential applications such as
in industrial power supplies, hybrid electric vehicles, consumer electronics and memory back-up
systems. However, the SC fall behind in many potential applications due to its significantly low energy
density. Therefore, enhancement of energy short of dropping its power density for SC device is the most
important challenge for the researcher now a day. People have given many efforts to design the SC
devices taking various electrode materials to enhance the overall energy and power performance. SCs
devices fabricated by carbon-based electroactive materials, metal oxide/hydroxide and electrochemical

ontent from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
lof this work must maintain attribution to the author(s) and the title of the work, journal citation and DOL.
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Simple and Cost-Effective Synthesis of Activated Carbon
Anchored by Functionalized Multiwalled Carbon Nanotubes
for High-Performance Supercapacitor Electrodes with High
Energy Density and Power Density

MANORANJAN MANDAL,' SUBHASRI SUBUDHI,' INJAMUL ALAM,"
BVRS SUBRAMANYAM; SANTOSINI PATRA,' SONALI DAS,"
JAGATPATI RAIGURU,” APURBA MAHAPATRA,'

and PITAMBER MAHANANDIA @'?

1L.—Department of Physics and Astronomy, National Institute of Technology,
Rourkela 769008, India. 2.—Department of Electrical engineering, National Institute of
Technology, Rourkela 769008, India. 3.—e-mail: pitam@nitrkl.ac.in

We prepared a composite using activated carbon and functionalised multi-
walled carbon nanotubes by a simple and cost-effective process and investi-
gated its use for supercapacitor application. The electrochemical performance
of the prepared composite has been investigated by galvanostatic charge-dis-
charge (GCD) and cyclic voltammetry (CV) measurements in a three-electrode
set-up. The composite resulted in maximum specific capacitance of 395 F/g at
5 mV/s as measured by CV, and of 372 F/g at 60 A/g by GCD measurement in
3M KOH aqueous electrolyte. High power and energy density of 75.27 kW/kg
and 25.31 W-h/kg at 60 A/g have been respectively obtained for composite
using GCD measurement. The long-term charge-discharge stability has been
performed for the composite electrodes, and it is observed that 89% of capac-
itance is retained even after 5000 cycles. The achieved results suggest that the
prepared activated carbon/multiwalled carbon nanotube composite can be a
potential electrode material in high-performance supercapacitors for energy
storage applications.

(Received May 28, 2020; accepted January 29, 2021;
published online March 4, 2021)
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Hydrothermal synthesis of MnO,@graphene/activated carbon composite
electrode with enhanced electrochemical performance for supercapacitor
applications

Manoranjan Mandal', Subhasri Subudhi', Injamul Alam', BVRS Subramanyam', Santosini Patra' and
Pitamber Mahanandia'

'Department of Physics & Astronomy, National Institute of Technology, Rourkela-769008
Email: pitam@nitrkl.ac.in
Abstract

We report the preparation of an electrode material made up of MnO+/ graphene/ activated carbon ternary
composite by hydrothermal method for supercapacitor (SC) applications. The prepared ternary composite
has been characterized by using scanning electron microscopy (SEM), powder X-ray diffraction (XRD),
energy dispersive spectroscopy (EDS) and Raman spectroscopy measurements. The prepared objective
electrode has been investigated using galvanostatic charge-discharge (GCD) and cyclic voltammetry (CV)
measurements in a 3-electrode system using 3M KOH aqueous electrolyte for the analysis of their
electrochemical performance. The prepared MnO,/graphene/activated carbon composite results in maximum
capacitance of ~ 493.57 F/g at 5 mV/s using CV and moreover the highest capacitance obtained from the
GCD measurement is ~ 485.29 F/g at | A/g. The long-term cycle stability of the composite electrode is also
demonstrated and it shows outstanding cyclic performance where 97% of capacitance is left over 5000
cycles at 1 A/g. Therefore, the composite shows good charge storage performance, as well as tremendous
cycle stability and that, reveal the synthesized ternary composite can be a suitable electrode for SC
applications.

Keywords: Activated carbon, graphene, galvanostatic charge-discharge, MnO>, cvclic voltammetry

1. Introduction

During the decades, a crucial amount of effort has been given to develop high energy storage and conversion
device owing to the growing demands for power systems. Supercapacitors (SCs) are the novel class of
storage device having high power density (20-30 times) compare to conventional batteries and more energy
density than the commercial dielectric capacitors [1-4]. Due to their fast charging-discharging capabilities,
long cycle life (> 100000 cycles), high output power supply in a short time and simple operation process, SC
has applications in many fields including hybrid electric vehicles, memory back-up systems, consumer
electronics and industrial power supplies [5]. However, low energy density and very fast discharging of SCs
limits its applications in many energy-demanding fields. Therefore, most researchers in this field have given
special attention to enrich the energy performance of SCs short of losing their power performance and cycle
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ferroelectric thin film
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 Fabricate a graphene-based ferroelectric field-effect transistor (GFE-
FET) using a sol-gel spin coating method, where FLGS and BTO act
as a channel layer and gate insulating layer.

 The field-effect mobility of fabricated GFE-FET is approximate
4.2x10* cm2V-!'S~! with an on/off ratio of about 102

» The excellent results of the fabricated GFE-FET give an incredible
opportunity in the electronic industry as an alternative to
semiconductors.

Abstract

A graphene-based ferroelectric field-effect transistor (GFE-FET) has been fabricated
using few-layer graphene sheets (FLGS) as channel layer and barium titanate (BTO) as
gate insulating layer. The FLGS and BTO were prepared by electrochemical and sol-gel
methods respectively. The prepared materials have been characterized by XRD, SEM,
UV-Vis, FTIR, and Raman spectroscopy. The performance of GFE-FET was assessed and
obtained reasonably high field-effect mobility ~4.2x10% cm2V-1S™1 with on/off ratio of
about 10°. The obtained results of the fabricated GFE-FET ensure incredible opportunity
for various applications mostly in the electronic industry as an alternative to

semiconductors.

Introduction

With excellent carrier mobility and speed, graphene [1] empowers the probability of
faster electronics material than semiconductors. The intrinsic mobility of single-layer
graphene is about 100000cm?V~! S~1at room temperature which is greater than the
mobility of llI-V compounds [[2], [3], [4]]. Chen et al. derived the mobility value about
3.0x10°cm?V-1s using first principle calculation for a perfect single layer graphene [5].
Kim et al. obtained mobility value about 200000cm?V~'s™! experimentally from a
suspended single layer graphene [6]. However, many experimental investigations
demonstrated that the mobility of graphene on substrates are reduced drastically with
the values of 7000cm?V-1s71 [7], 10000cm?V 57! [1,8], etc. On the other hand, the
practical use of graphene mostly depends on the optimum choice of electrophysical,
physicochemical, and electromechanical properties of their substrates, gates, and
interfaces which are the most challenging. Currently, the choice of the substrates in a
given two-dimensional material with additional functionality is vital [9,10]. In this
regard, different ferroelectric substrates with graphene are being considered. The
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Abstract

This study is directed at gauging the equity price risk of the Indian commercial
banks for the period 2003-2020. Parametric value-at-risk (VaR) is employed to
estimate the downside risk. Further, the univariate exponential generalized auto
regressive conditional heteroskedasticity (EGARCH) model is also used to find
out the existence of stylised aspects of volatility. The outcomes point towards
the existence of volatility clustering, persistence and asymmetry, but differ from
bank to bank. Furthermore, the parametric VaR model that assumes normal
distribution and student’s t-distribution is not found to be an accurate model for
all the banks. Tail risk is also found to be significant, and thus, justifies the Basel
Committee's decision to shift towards an expected shortfall. However, these
conventional VaR models should be supplemented by internal models, taking into
consideration, bank-specific characteristics.

JEL: GOI, GI5,115, GI7, G28

Keywords

Risk, value at risk, bank, informational biasness

l. Introduction

Risk is a phenomenon experienced by every kind of business, banks as well. The
opening up of economies has elevated the quantum of risk assumed by various
institutions due to increased competition, technology, cross-border trade and
various other factors. More specifically, the market risk of commercial banks has
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Compressibility of structural modulation waves in
the chain compounds BaCoX,0; (X = As, P): a

powder study
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BaCoX>0 (X = As, P) are built on magnetic 1D units in which strong aperiodic
undulations originate from incommensurate structural modulations with large
atomic displacive amplitudes perpendicular to the chain directions, resulting in
very unique multiferroic properties. High-pressure structural and vibrational
properties of both compounds have been investigated by synchrotron X-ray
powder diffraction and Raman spectroscopy at room temperature and
combined with density functional calculations. A structural phase transition is
observed at 1.8 GPa and 6.8 GPa in BaCoAs,O; and BaCoP,0,, respectively.
Sharp jumps are observed in their unit-cell volumes and in Raman mode
frequencies, thus confirming the first-order nature of their phase transition.
These transitions involve the disappearance of the modulation from the
ambient-pressure polymorph with clear spectroscopic fingerprints, such as
reduction of the number of Raman modes and change of shape on some peaks.
The relation between the evolution of the Raman modes along with the
structure are presented and supported by density functional theory structural
relaxations.

1. Introduction

The physics of BaCo(X,05) (X =P, As) quasi one-dimensional
(1D) magnetic materials is governed by a strong spin-spin
coupling along the 1D-direction, together with much weaker
exchange along the other directions (David et al., 2013). In the
case of highly anisotropic spins such as Co®" in the chain-like
units, field-induced phenomena such as metamagnetic transi-
tions aligning isolated magnetic units (Lenertz er al., 2014;
Singh et al., 2012) or incommensurate spin densily waves may
occur (Canévet er al, 2013) with interesting theoretical
insights. The possibility of enhanced magnetoelectric
exchanges along magnetization steps have attracted consid-
erable attention. In that context, the low-dimensional
compounds ¢-BaMX,0,; (M = Co, Ni, Fe; X = P, As) are
relevant cases due to their incommensurately modulated
structures with large atomic displacive waves (Riou er al.,
1988). They consist of one-dimensional (1D) anti-
ferromagnetic (AFM) chains undulated by the incommensu-
rate modulation, giving a mixed 1D/2D ‘real’ magnetic
topology with a metamagnetic scenario. In BaCoX>0,, the
modulated distribution of Ising-spin exchanges induces a
magnetic complex phase diagram with competition between
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Magnetic rare-earth ion mediated 4f-3d
interlayer coupling and giant exchange bias
in single layered Ruddlesden-Popper
perovskites SrLnCogsMng 504 (Ln = Pr, Nd)
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» SrRCop5Mng 504 (R= Pr/Nd) compounds were synthesized using the
sol-gel method.

» Three magnetic transitions observed viz., FM (T¢) at ~ 178 K and 172
K followed by AFM (Ty) at ~ 90 K and 100 K and a glassy magnetic
transition (Tg) at ~ 35 K and 25 K for SPCMO and SNCMO
respectively.

» Presence of interlayer interactions along the pathways of B/B’-O-
A/A’-O-B/B’ arising from 4f-3d interactions.

+ Giant exchange bias of -3.6/-1.7 kOe at 5 K under 50 kOe cooling
field is observed in SrRC00.5Mn0.504 (R= Pr/Nd) compound.
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Abstract

We report an in-depth study on exotic magnetic nature including giant exchange bias in
single layered Ruddlesden-Popper structure polycrystalline perovskites SrRCogsMng 504
(R = Pr, and Nd). X-ray diffraction, neutron diffraction, and Raman spectroscopic studies
on both compounds confirm tetragonal crystal structure with [4/mmm space group.
Temperature evolution of dc magnetization and ac susceptibility show multiple
magnetic phase transitions in both the compounds, i.e., high temperature ferromagnetic
transition (T, =178/172K) followed by antiferromagnetic transition at an intermediate
temperature (Ty =90/100K) and finally entering to a glassy magnetic state at lower
temperatures (Tg =35/25K). Neutron powder diffraction confirms the absence of long-
range magnetic order in both compounds. Atomically disordered (Co/Mn)O; layers give
rise to intralayer short range 3d-3d magnetic interactions resulting in co-existence of
ferromagnetic and antiferromagnetic regions producing frozen magnetic state below Tg.

Present experimental results and analysis show giant exchange bias of -3.6/-1.7kOe
(Pr/Nd systems) under cooling field of 50kOe at 5K, which stems from the inherent
magnetic inhomogeneity. Our results reveal that magnetic rare-earth ion (Pr/Nd) induces
a pathway of interlayer 4f-3d magnetic interactions leading to antiferromagnetic
interaction between adjacent (Co/Mn)O; layers, and this has a significant influence on
the exchange bias values at low temperature,

Introduction

Magnetism in two dimensional (2D) materials has received special attention in recent
years due to its role in bringing out exotic functionalities where electronic and magnetic
interactions are predominantly two-dimensional. Few of such 2D layered materials with
coveted magnetic properties were discovered recently, such as room temperature
ferromagnetism VSe; [1], ferromagnetism in a van der Waals 2D bulk crystal CryGe;Teg
[2], observation of Higgs mode in a two-dimensional antiferromagnet CapRuQ4 [3]. In
recent times, one of the most popular quasi-two-dimensional layered perovskites is
Ruddlesden-Popper (RP) [4] compounds with formula Ap+1B,0344+1 (Where A is rare earth
ion, or alkaline ion, B is a transition metal ion and O is oxygen, and n represents the
number of layers of perovskite blocks between two rock-salt layers of AO within the unit
cell). These oxides have been explored due to their exceptional functionalities such as
charge ordering [5], orbital ordering [6], spin and orbital ordering [7], [8], emergent
ferroic order [9], superconductivity [10], colossal magnetoresistance (CMR) [11], metal-
insulator transitions [12], and giant exchange bias [13], [14] etc.

An advantage for the n=1 RP compounds is that the magnetic and electronic properties
can be tuned effectively by a suitable choice of both the magnetic rare earth ions at the A
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Superderivations of direct and semidirect sum of Lie
superalgebras
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ABSTRACT

It is well known that superderivation of a Lie superalgebra is certain gener-
alization of derivation of a Lie algebra. This paper is devoted to investigate
the structure and dimension of superderivation algebra Der(G) of G where
G is a direct sum of two finite dimensional Lie superalgebras L and K hav-
ing no non-trivial common direct factor. We also introduce some of its
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KEYWORDS
Cohomology of Lie

subsuperalgebras. Moreover, we create a condition which shows the iso-
morphism between superderivation of direct sum and direct sum of super-
derivations of two Lie superalgebras. Later on, we take G as a semidirect
sum of two Lie superalgebras and obtain the structure of Der(G : K) which
is a subsuperalgebra of Der(G) that contains those superderivations map-
ping K to itself. Finally, we give some conditions under which Der(G : K) is
also a semidirect sum.

superalgebra; direct sum;
semidirect sum;
superderivation
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1. Introduction

Derivation algebra(superalgebra) is an important topic in Lie algebras(superalgebras) that has
widespread applications in physics and geometry. In recent years, there has been a surge in inter-
est in investigating the derivations of Lie algebras. The most efficient results on generalized deriv-
ation algebras of a Lie algebra and their subalgebras was given by Leger and Luk [7]. For a Lie
algebra L, the set of all derivations L is denoted by Der(L) that itself forms a Lie algebra. The
relationship between the structure of L and Der(L) are studied by various authors in [3, 4]. In
particular, they gave the structure of the generalized derivation algebra and characterized the Lie
algebras satisfying certain conditions.

Lie superalgebras are the Z,-graded Lie algebras which was introduced by Kac [6]. These are
too interesting from a purely mathematical point of view. Later, Zhang and Zhang in [14] gener-
alized the results of Leger and Luk [7] to the case of Lie superalgebras. Wang studied the struc-
ture of superderivations of Lie superalgebras in [13].

The aim of this article is to generalize some results of [1] and [2] to the case of Lie superalge-
bras. In particular, we seek to understand the structure of superderivations in Lie superalgebras
by using direct and semidirect sum. We characterize the Lie superalgebras for which the super-
derivation of Lie superalgebras or their subsuperalgebras satisfy some special conditions.

Let Z, = {0,1} be the field of two elements. Throughout the paper, we denote [ as a field of
characteristic zero and all vector superspaces are considered to be finite dimensional over F. A
superspace is a Z;-graded vector space V = V5 & Vi. A subsuperspace is a Z,-graded vector space

CONTACT R. N. Padhan @ rudra.padhané@gmail.com; rudranarayanpadhan@soa.ac.in e Centre for Applied Mathematics and
Computing, Institute of Technical Education and Research, Siksha ‘O’ Anusandhan (A Deemed to be University), Bhubaneswar-
751030, Odisha, India.
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Inner Superderivation of n-Isoclinism Lie
Superalgebras

Tofan Kumar Khuntia, Rudra Narayan Padhan, and
K. C. Pati

Abstract. In this paper, we consider any two ideals I and J of a finite-
dimensional Lic superalgera G, Then we define the set Sder’ (@), which
contains the set of all superderivations of G which take .J to zero and
whose images are contained in I and the set Sder! (G), which contains the
set of all superderivations 6 of G such that é(g) € [¢g.G"] for all g = G.
In this article, we have shown that if (p,#) is an n-isoclinism between
two finite-dimensional Lie superalgebras G and H, then there exists an
isomorphism from Sderg:l’é](G) to Sclcrifr:'(:;,(H). Also, we prove the
necessary and sullicient conditions under which Sder? () is isomorphic
to certain special subsuperalgebras of Sder(G).

Mathematics Subject Classification. Primary 17B70, Secondary 17B40.

Keywords. lic superalgebra, n-isoclinism, superderivation .

1. Introduction and Preliminaries

Let Zy = {0,1} be a field. A Zs-graded vector space V' is simply a direct
sum of vector spaces Vg and Vi, ie., V = V5 & V1. It is also referred as a
superspace. We consider all vector superspaces and superalgebras are over field
F (characteristic of F # 2,3). Elements in Vj (resp. Vi) are called even (resp.
odd) clements. Non-zero elements of Vg U Vi are called homogeneous elements.
For a homogencous element v € V., with @ € Zs we set |v| = o is the degree
of v. A subsuperspace (or, subspace) U of V' is a Zs-graded vector subspace
where U = (VynU) 4 (V; r U). We adopt the convention that whenever the
degree function appears in a formula, the corresponding elements are supposed
to be homogencous.
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Detecting capable pairs of some nilpotent Lie superalgebras

Ibrahem Yakzan Hasan - Rudra Narayan Padhan® - Manjula Das

Received: 18 August 2022 / Accepted: 7 November 2022
© The Indian National Science Academy 2022

Abstract In this article, we define the capable pairs of Lie superalgebras. We classify all capable pairs of abelian
and Heisenberg Lie superalgebras. After that we discuss on pairs of Lie superalgebras with derived subalgebra
of dimension one and a non-abelian ideal. Finally, we determine the structure of the Schur multiplier of pairs of
Heisenberg Lie superalgebras.

Keywords Heisenberg Lie superalgebra - Multiplier - Capability - Non-abelian tensor and exterior product

Mathematics Subject Classification  Primary 17B10 - Secondary 17B56

1 Introduction

In the twentieth century numerous studis have been conducted on the classification of p-groups. A group G is
said to be capable if there exists a group K such that G = K/Z(K ). The notion of capable group was introduced
by Baer [2] and he classified all finitely generated capable abelian groups. Hall [16], pointed out that a capable
group plays an important role in order to classify p-groups. Beyl et al. [7] defined the epicenter Z*(G) of a
group G, and they proved that a group G is capable if and only if Z*(G) = I. Further, exterior square of a
group was studied for the first time in [10], which has an interesting relation with the capability of a group.
Exterior center Z"(G) of a group G is defined as Z"(G) = {g € G| g Ah = 1, ¥ h € G}. Ellis [13] proved
that Z*(G) = Z*(G). For more details on classification of capable abelian groups and capable extra-special
p-groups one can go through [2,8,38]. In 1996, Ellis [14] generalized the notion of capability of group to pair
of groups (G, N) where N is a normal subgroup of G. He investigated capability, Schur multipliers, and central
series for pairs of groups, and classified all finitely generated abelian capable pairs.

Analogous to the notion of capable group, for Lie algebra capability has been defined and a lot of investigation
has been done [1,4-6,9,11,12,17-19,21,23,30-33]. Recently, capability of pair of Lie algebras has been defined
and classified for the capable pairs of abelian and Heisenberg Lie algebras [19].
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Abstract

CrossMark

With electron filling # = 1 in the Sr; VO, compound. the octahedrally coordinated (>, orbilals
are strongly active when the tetragonal distortion induced crystal field is tuned by external agent
such as pressure. Considering the full range of crystal field induced tetragonal splitting in a
realistic three-orbital model, collective spin—orbital excitations are investigated using the
generalized self-consistent plus (luctuation approach. At ambient pressure, an entangled

orbital + antiferromagnetic order s found to be stabilized beyond a critical value (~30 meV) of
spin—orbit coupling which is in the realistic range for 3d ions. The behavior of the calculated
energy scales of collective excitations with crystal field is consistent with that of the transition
temperatures with pressure as obtained from susceptibility and resistivity anomalies in

high-pressure studies.

Keywords: strontium vanadate, spin—orbit coupling, staggered orbital order,
entangled orbital order, antiferromagnetic order, ferromagnetic order,

coupled spin—orbital excitations

(Some figures may appear in colour only in the online journal)

1. Introduction

The origin and nature of the different phases observed in the
transition metal oxide SroVOy has been a recurrent theme des-
pite early synthesis and significant effort made afterwards in
both theoretical and experimental directions [1. 2]. SrVO,
was constdered a promising candidate for unconventional
superconductivity [3]. mainly because the layered crystal
structure consisting of VO, octahedra having V** ions with

Author to whom any correspondence should be addressed

1361-648X/23/045801+10833.00 Printed in the UK

P

3d' configuration bears a remarkable similarity (in view of
electron=hole symmetry) to the parent compound La.Cu0O, of
high-T". cuprates having Cu?™ ions with 3¢” configuration in
CuOs layers [4]. While superconductivity remains elusive, the
origin ol phases including the magnetically ordered one are not
well understood. Unlike the cuprates. the complexity in under-
standing the vanadate system stems (rom [actors including
the active orbital degree of freedom, non-neglhigible spin—orbit
coupling (SOC). Coulomb interaction induced orbital mixing
terms and electron-lattice coupling.

SraVO, crystalizes into KoNiF-type structure found in
compounds such as La>CuQy [1]. The octahedral crystal field

© 2022 |OP Publishing Ltd
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Abstract

Western Odisha is the meeting ground of all religions. The paper finds the fusion of Hindu beliefs and local faiths. Local faiths are
found assimilated in the Saivite religion of Western Odisha. Many fairs and festivals are observed in this region that profoundly
impact our society. Many kings patronized Saivism along with Vaisnavism and Saktism in this region. So this region became a
confluence of Saivism with Vaisnavism and the Sakta cult. As a result, they paid attention to the construction of monuments in
different parts of Western Odisha to spread the religion. One thing is noticed that the Thanapatis (non-Brahmin caste) worship
Lord Siva in most of the temples of western Odisha. The Saiva worship develops the aesthetic sense in the human mind, and with
this sense, they lead a peaceful social life. These Saivite Monuments are the rich legacies of the cultural development of western
Odisha. These Salivate monuments are greatly responsible for enriching the art and architecture of Odisha (India) in general and

Western Odisha in particular.

Keywords: aesthetic. cultural, religion. saivism, western odisha

Introduction

India is a land of religion, in which several deities were
adored from time immemorial. Some of them had been quite
prominent and were following never disappeared ever since.
Their appearance on the Indian religious scene though some
of them disappeared and vanished into oblivion as rapidly as
they had mushroomed. God, worship and religion are in spirit.
relative factor in the history of social progress of human
society. Generally, God is a different type of personality;
worship is the quintessence of religious life, and religion is
the state of salvation in which man remains in the exclusive
company of God. From remote past to the present day, it
would be seen that where there is neither God nor religion,
indeed there is the worship of full-fledged human life, and it
fits into the aim and object of the liturgy of religions. To see
or make life full-fledged was the humanitarian go, and it
certainly was at work the dawn of civilization. At a given
time, Siva happens to be one such deity whose antiquity has
to the third millennium B.C. when the non-Aryan of the Indus
valley appeared in the limelight of the Photo historical period
as the worshippers of Pasupati. the prototype of Rudra Siva of
the Vedic age (Bhandarkar, 1965) . Archacological remains
of the Indus valley indicate that Saivism is Pre Aryan concept
that seems to have been spread in different parts of India from
3000 BC. In Vedic literature, he was more popularly known
as Rudra and was later known as Siva. In the earlier stages, he
was known in abstract form as Rudra and was considered the
God of mountains and storms (Bhattacharya, 1975) ["l.

The Fair and Festivals are joyous feasting based on religious
beliefs and rituals. It is a group observance on a specific

o

occasion, especially community worship. It is such an
occasion that people who had avowed to worship the deities
assembled and participated in the ceremonial ceremony. The
celebration of the festivals continued in popular tradition, and
once they had begun, they persisted through the ages
(Agrawal, 1970) UL The fairs and festivals are the product of
primitive religious beliefs taking a long time to assume their
present forms through an evolutionary process. These are
accompaniments to honour and appease the gods and spirits
supposed to bring better corps, better health, better rain and
protecting the community (Archak, 2002) .

Concept of saivism

Siva is also known as Mahadeva, Dhurjati, Nilakantha.
Trinetra and also appears in Saumya, Ugra and Samhara
forms in which different functions are attributed to him for the
benefit of gods. Out of these forms, Soumva-Murit bestows
his kindness and blessing to all. In his Ugra from, he kills the
demons even punishes Kala, the God of death. In his Samhara
form, he killed Andhaka and other terrific monsters. He is also
the lord of dance and music. As Nataraj, he is the lord of
dancers. Saivism, especially Saiva Siddhanta, developed a
sophisticated  symbolized in its fivefold activities
Panchakrivas, (i) Sristi (Creation and evolution), (ii) Sthiti
(Preservation and Protection) (iii) Samhara (Destruction) (iv)
Tirobhava (embodiment and attraction) and (v) Anugraha
(liberation grace and salvation). They reflect the cosmic
activity, which is the central motif of the dance. The texts
testify that creation arises from the drum variation, the
dambaru, protection proceeds from the hand of hope. ie.,
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Impact of e-learning on education system of India: A sociological study
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Educational activities and explanatory elements on E-learning in education are reconstructed from classroom teaching archives. In 1

Education, E-learning. Social Stereotype, Awareness. Educational Inslitution.
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Purpose— The paper aims to put into context Development-Induced Displacement as policy measures with attention to the partic
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Abstract

The inclusive centre of importance for shifting to East Asia, due to its extraordinary economic enthusiasm
from the rise of new command centre’s and their self-assured attitudes also brings enormous security
challenges for the Look east Policy in India. India is rejuvenate its age-old links with East Asian nations
through the Act east Policy in 2014. Afier a long term interruption it is looking to East Asian nation once
more to engage with huge aspiration and motivation through the “Act East Policy™. It embarrassed by political
and economic imperatives, India launched the Look East Policy in the early 1990s, under the Prime
Ministership of P.V Narasimha Rao government which, in spite of its measured take-off it has evolved into a
widespread engagement underpinned by a number of political institutional mechanisms, strong economic
relationship through a variety of widespread cooperation agreements, and healthy defence links and security
assistance towards the East Asian Nations. As a consequence, India has now become an unchallengeable part
of the growing East Asian economic and security arranger. While India directly associates with the U.S.,
Japan and a small number of ASEAN countries through the regional and international organizations and also
various bilateral forums to multilateral forum talks about the management of regional security prospective.
Another factor is India’s relations with China are undergoing major challenges as they become more and more

complexity towards the maritime security in the sea route.

Key Words: Look East Policy, Act East Policy, China, ASEAN
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ABSTRACT

The year 1991 is regarded as a crucial year for India’s foreign policy maker as a new chapter was added to India’s
foreign policy with the name of “India’s Look East Policy™ by the then Prime Minister P.V. Narashima Rao. This
policy is regarded as a prolific shift in India’s perspective towards South East Asia. The basic objective of this policy
was to achieve better economic development of the country with the help of our Eastern neighbours having special
focus on north east states (seven sister states). Terming it as Act East, India is sensing a gradual shift of economic power
from west to east as necessitated by evolving geo-politics and trends in Asia’s pacific. The Act East Policy is an
integral part of North Eastern regions vision 2020- a roadmap for development of the region. As a part of this policy
India has upgraded its relation to a new level not only with the ASEAN countries but also with countries like Australia,
Japan, South Korea etc.. The north east is the gate way of connectivity between these countries. Since the arrival of
Modi era Indian government has prime focus on this region. Which are historically regarded as burden States as far as
economic development is concerned.

Key Words: North East India, ASEAN, Seven Sister States.
INTRODUCTION

From the very first year of its introduction the “Look East Policy™ has been an important part of India’s international
diplomacy. The policy with time has enlarged its sphere from South East Asia to whole Asia’s pacific zone. Under the
realm of the Act East Policy India is strengthening its economic, political, culture and security and trade relation with
the ASEAN and Non ASEAN countries like Australia, Japan, South Korea Etc.. It is interesting to mention that “Look
East Policy™ was initiated by the congress led government at centre with Prime Ministership of Mr. P.V. Narashima
Rao in 1991, and subsequently followed by BJP led government under Prime Ministership of Sri Atal Bihari Vajpayee
and Mr. Narendra Modi in current years. Generally it is a perception that policies change with change of government
but surprisingly Look East Policy has added new feathers to its own with changing of government from time to time at
the centre because of its strategic and commercial interest towards seven sister states.

North East region of India that includes Seven Sister States (Arunachal Pradesh. Assam. Meghalaya, Manipur,
Mizoram, Nagaland. Tripura and Sikkim) on the prior to inclusion of the state of Sikkim into the North Eastern Region
of India. However, assumes significant place due to its geographical proximity with the South Asian countries. The
“Look East Policy™ has always given special importance towards North East India. North East India is the “Physical
and cultural bridge” between India, South East Asia and East Asia. The development of NES (North East States) also
highly depends upon the bordering countries such as Bangladesh, Myanmar, Bhutan, China and Nepal.

The NER (North East Region) a Brief Sketch

The NER of India is located in the extreme north east of India at the foot hills of Sub-Himalayan region comprised of
seven hilly states also known as (Seven Sisters). Historically this region is regarded as a backward region due to its
uncanny features. The region is land locked and only connected to main land through a narrow corridor (Siliguri
Corridor). As these regions has considerable international national border sharing with countries such as Bangladesh,
Myanmar and China it is considered as strategic and sensitive from the view of national defence. Even China’s claim
over some part of Arunachal Pradesh has made it more sensitive. Another factor is in the resistance policy of the
communities against resource extraction, there are also voices of support from government officials, elected
representatives, tribal elites and at times, sections of the rebellious groups. Most importantly, the combined
opinion of a group of people find themselves questioned when class difference emerge over the past year from
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Abstract

Kautilya also known as Chanakyva or Vishnugupta was a statesman and philosopher India has ever produced is
fumous for his epic writing title as “Arthashastra”. Though the meaning of Arthashastra is related to gaining
of wealth but the primary focus of this book is on statecraft diplomacy and strategy in.maintaining relation
with other states. Arthashastra is purely dedicated to national security issues and. regm dea' as a handbook to
run an empire by following all the advices of Kautilya written in Arthashastra Chandlr agupta Maurya was able
to defeat the large Nanda Empire and established a stable kingdom of his owl by fbffou ing this. National
security is the prime theme of Arthashastra systematically cfmbszd as .S'crptqnga theory and the Mandala
theory. The Mandala theory is at the core of Kautilya's c’onceplucﬂi:ation of state affairs primarily deals with
security of the states which has practical relevance in current international relations today. The theory and
principles of Rajamandala (the circle of kingdom) is followed not only by India but by other countries of the

world in maintaining their foreign policy even in 21 century.
KeyWords: Mandala, Foreign Policy, Arthashastra, Saptang Theory

Introduction

The Arthashastra represents the original political thought of Kautilya was probably written in 250 CE. This
book was regarded as guide book for those kings who want to run an effective government, though there is
detail discussion about each and every activity a king should follow but the most prominent discussion is on
war and diplomacy. Arthashastra is not only a hand book for king in running his day to day state affairs but
also a path finder in making international relations with other countries. It is nothing but a book of certain laws

followed by the king of ancient times for successfully governing a state there is quite similarity between
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ABSTRACT: The significance of Central Asia to India has also grown as India has sought to diversify its energy
sources by including such imports from the Central Asian region. Despite all Central Asian Republics having a higher
per capita income than India, a central focus of India’s relations with these countries has been through its development
cooperation and energy strategy. Though Indian aid to this region constitutes less than one percent of the total volume
of grants and Lines of Credit extended by India overseas, the number of Central Asian bureaucrats who have received
training through the Indian Technical and Economic Cooperation (ITEC) training program is significant. In the
Prospective of New Great Game strategy in the 21™ Century is the vital factor for India’s foreign policy towards Central
Asia. However, the Indian prospective India is the emerging global powers in the great game politics. This brief
analysis the scope and potential of closer ties between India and the Central Asian region, with a special focus on
India’s development partnerships through the Geostrategic significance and Security Prospective in their Broader
region. This paper is an unpretentious attempt to focus on the strategic and diplomatic objectives of India in the Central
Asian region in the light of the activities of major powers in the Central Asianregion.

KEYWORDS: NEW GREAT GAME, ITEC, OBOR, INSTC
L. INTRODUCTION

The “Great Game™ refers to the historical rivalry between Tsarist Russia and the British Empire in Indian-subcontinent
and Central Asia. During 19th and 20th years the Central Asia and Indian-subcontinent was a territory of the power
diversion between the historically known as the empires of British and Tsarist Russia. In the 19" century Russia got
control of whole Central Asia till the end of 1990s, by this, the old Great game comes into an end. After the collapse of
the Soviet Union, all countries of the world to conventional the diplomatic relations with the Republics of Central
Asian Countries, but it was only after the US intervention in Afghanistan that all countries of the world show their
interest in making good relations with these Republics. Therefore, after the 9/11 event new great game started between
provincial and world powers in the Central Asian region. The foremost objectives of this study are to analyze the role
of India in Central Asia after the US intervention in Afghanistan after 9/11 attack and subsequent withdrawal in 2021,
After the 9/11 attacks and the succeeding United States (US) war on terror changed the international security picture.
Dominance of security issues and its linkages with economics and politics became its major attribution.

As the significance of the various regions throughout the sphere unspecified the new geopolitical magnitude, Central
Asian Region (CAR) received direct and highest attention on the Great Game politics. The geopolitical importance of
the Central Asian states has been highlighted by the fact hat the same has been labeled as Russia’s intentional
backyard”, Washington’s Greater Middle East™, the new., Far West™of China and so forward. The vital resources of
uranium, hydrocarbons and oil of the region and its physical convenience to South Asian region, made the region vital
for every country, particularly for Europe and South Asia. The region’s completely geopolitical location-between Russia
and China (historically aggressive powers) invited the presence of provincial and trans-regional players since its
beginning after the disintegration of the Soviet Union. As US decided to shift its focus to the Central Asian region
(CAR) through the Great Game Politics, it devised an approach towards “Greater Central Asia™ aiming to marginalize
between Russia and China. The . New Great Game™ was developed in Central Asia involving Russia, America, Europe,
China and India as key players as well as Iran, Turkey and Pakistan as regional players in the present Scenario.
America sees India as a corresponding power between Russia and China,

The role of different international and regional organizations such as the UN, NATO, and SCO attached with the
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Abstract:

The geopolitical prominence of Central Asia for India was in no way in doubt in the past and is not in doubt at
Suture. Indian strategic thinking towards Central Asia is considered as a part of its extended and strategic
neighborhood. What is of prime impartance for India is the stability and security of the region. In a way that is
impossible to disentangle linked with India’s concerns in Central Asia for the instability situation in
Afghanistan, for the latter is part of the Central Asian geopolitical assemble as its hares boundaries with
Tajikistan, Uzbekistan and Turkmenistan. Central Asia’s vich natural resources, including significant reserves
of oil, natural gas. hydrocarbon and its location in the center of Eurasia have attracted immense global
attention. In the untouched strategic scenario, India seeks to reconnecting policy towards Central Asia in the
twenty first century throughout the bilateral te multilateral forum and to play a constructive role in this region.
Till now India has a limited presence in the region, Indian policy makers and administrator was attracted
towards a cooperative strategy with the bilateral and multilateral presence through the regional and
international organization. The presence of major powers in Central Asia constrains India as a latecomer to the
region. It also shares the Central Asians own interest that no single power should govern role in this region.
However, the interests of the major powers are balanced and Central Asia is not likely to be the show round
where these reasonable relations turn in uncompromisingly. In the Indian and Russian perceptions about the
future role of China in Central Asia is likely to be coinciding. Though India is highly vigilant about Chinese

aims in Central Asia, its more immediate concerns are the stability and security of Central Asian region.

Key Words: Afghanistan, Geopolitics, SCO, Central Asian Connecting Policy
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Abstract

Carbon nanoparticles (CNPs) have emerged as a promising candidate because of their interesting properties.
They can be synthesized by chemical method as well as through green chemistry. Herein, we report a green
synthesis approach for the CNPs from spider silk by pyrolysis at temperature 400 °C without using any
carbonizing or passivating agent. The structural and optical properties of the synthesized CNPs have been
characterized by using X-Ray diffraction (XRD), Raman spectroscopy. SEM (scanning electron
microscope) - Energy Dispersive X-Ray (EDAX) analysis, UV=Visible and photoluminescence (PL)
spectroscopy. The results obtained show that prepared carbon nanoparticles (CNPs) have a great potential
for bio-sensing, bio-imaging. disease diagnosis, and other different optoelectronic device applications.

Keywords: carbon nanoparticles, spider silk. pyrolvsis, photoluminescence spectroscopy

1. Introduction

Nanotechnology (NT) is the most important research in the twenty-first century due to its wide range of
applications from industries to biomedical including nanochemistry. nanoscience. nanomaterials,
nanoelectronics. nanophysics, nanometrology. nano bionics, etc. [1]. Among them, nanoparticles can lead
to new tools and technologies due to their unique compositions and functionalities [2]. Semiconductor
nanoparticles produced from heavy metal elements show some excellent properties like high quantum
vields, size-dependent emission properties, high chemical stability. and narrow spectral bands, etc. [3].
However, they are severely limited in terms of major health issues caused by precursor toxicity [4]. An
alternative to this, recently nontoxic carbon nanoparticles (CNPs). a new category of carbon nanomaterial
having ~ 2—100 nm size with interesting photoluminescence properties have developed to be one of the
most extensive research topics nowadays [5]. There are several reasons why the scientific world is moving
towards the CNPs. First, CNPs can be synthesized from naturally available carbon sources which are
generally simple and economic. Second, the functionalization of the surface of CNPs is very easy,
convenient, and adaptable. Third, CNPs have wonderful biocompatibility, excellent physical properties,
and high aqueous stability. Fourth, the properties of CNPs can be increased by making a composite with
other species. Recently, there is a great interest in the use of natural by-products as precursors for the
synthesis of highly fluorescent non-toxic CNPs due to cost-effectiveness and biocompatibility [6]. The
obtained CNPs possess some excellent properties like high quantum yield, low toxicity, broad absorption
spectra, high fluorescent lifetime, high photostability, excitation-dependent emission intensity properties,
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Abstract

We report a novel mixed phase carbon material that contains both amorphous as well as

crystalline phases for supercapacitor application. The amorphous carbon and crystalline
carbon nanotubes are present in this mixed phase material which is prepared using an
in-situ process in a simple and cost-effective method. In supercapacitor devices, better

performance is achievable when there is good surface accessibility in electrode material
and decent ion mobility. Amorphous material provides good surface accessibility
whereas crystalline offer better electrons and ions mobility. Hence, the prepared mixed-
phase carbon material has advantages for the supercapacitor. The material is tested for
supercapacitor application where the electrochemical performances are obtained using
Cyclic voltammetry (CV), Galvanostatic charge-discharge (GCD) and Electrochemical
impedance spectroscopy (EIS) measurements. The mixed-phase electrode results in a
specific capacitance of 37.54Fg™ ! at 1 A g! and 36.80Fg™! at 5mV/s. The storage
performance of this material is further increased by integrating it with a few layers of

graphene. The prepared composite with a 30 wt. percentage of few-layer graphene gives
the better supercapacitive properties and the maximum capacitance achieved by the
composite is 282.52Fg 1 at 1 A g”! and 281.84Fg™! at 5mV/s. The fabricated mixed-phase
composite (30wt% of few-layer graphene) offers excellent cyclic stability and 93%
capacitance is retained even after 10,000cycles at 1 A g”'. These outcomes suggest the
mixed-phase composite electrode could be the best choice for high performance
supercapacitor applications.
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Abstract: We report the synthesis of the polycrystalline CusN phase via a diffusion reaction between copper and nitrogen
under extreme conditions. Herein, the solid-state diffusion mechanism for the synthesis of the CusN phase was analyzed.
Structural indexing of the new phase was confirmed using the X-ray diffraction technique. Synthesis of the above Cu;N
phase applying this novel technique is an inexpensive method for the industrial production of the material. The

microstructure of the above solid was investigated under a high-resolution scanning electron microscope.

Keywords: Cu;N Phase; Rapid quenching; X-ray indexing: Liquid nitrogen: Red-hot temperature

1. Introduction

Synthesis of the copper nitride (CuyN) phase is very
challenging. It is because of the least reactivity (electron
affinity 4+ 119.24 kJ/mole) of copper([Ar]4s',3d"'’) among
3d-transition metals. Again, nitrogen ([He]2 s, 2 p?) witha
halt-filled p-sub shell and having high bond dissociation
energy (— 946 kJ/mole) associated with the triple
bond(N=N) behaves like an inert gas with negative elec-
tron affinity (— 6.8 kJ/mole). Despite those challenges,
Cu3N is a topic of great interest for researchers because of
its fundamental aspects and technological importance
[1=18]. The unique properties of Cu3N, viz. cubic anti-Re
Os structure [19], hardness [16], low decomposition tem-
perature( = 300 °C) [16-19], semiconducting nature [3, 7],
complex optical nature [17], and electro-catalytic activity
[6], attract the attention of scientists and technologists from
diverse discipline. However, it is difficult to synthesize
Cu3N using conventional solid-state reaction techniques.
The solid CuzN phase was synthesized as reported for
the first time by Juza et al. in the year 1939 [20] using a
CuF> solid reacted with gaseous ammonia flowing under a

*Corresponding author, E-mail: bmallick@iopb.res.in

Published onfine: 16 April 2024

high-temperature and high-pressure environment. Again, a
single crystal of the CusN nanowire was fabricated by
Zachwieja et al. [21] adopting the mixing technique of Cu
(NH;),NO; with liquid ammonia at room temperature and
adding extra copper during the reaction. Applying the
direct thermal decomposition reaction of Cu (NH;) NOj in
the absence of ammonia a polycrystalline CuzN was also
synthesized by Zachwieja and Jacobs in the year 1990 [22].
Researchers successfully synthesized the nitride using a
solvothermal reaction technique just by heating copper
azide in organic solvents at a moderate temperature [23] or
by using Cu (NOj3), and primary amines as a capping agent
[24, 25] or by reacting ammonia with copper(Il) acetate
monohydrate dispersed in long-chain alcohols [26, 27].
Moreover, it is even possible to utilize copper (I) oxide as a
precursor using either ammonia gas or urea as a source of
nitrogen for the synthesis of nitride [28]. The thin films of
Cu3N were synthesized by Terada et al. [29] using the
magneto-sputtering technique for the growth of single-
crystal and high-oriented epitaxial layers on solid sub-
strates [29].

Several synthesis techniques, viz. direct current (DC)
reactive magnetron sputtering [30-32], radio frequency
(RF) reactive magnetron sputtering [33-36], molecular
beam epitaxy (MBE) [29, 37, 38], pulsed laser deposition
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Abstract

The paper has emphasized on the downside potential of the stock market faced by
G-7 countries in the times of COVID-19 relative to other economic crises. The
results of VaR models, ES, and correlation suggests that most of the nations in G-7
group experienced highest risk during COVID-19 relative to other regimes and also
increased inter-linkage of different markets within the group is visible during this
period. The work can definitely be a relerence to the investors for taking investment
decisions as well as the governments and regulators for framing policies to keep the
market stable by clinging to the policies of those markets which has managed to stay
stable even at turbulent times. Moreover, the group as a whole can also rethink of
policy measures together to beat the crisis.

Keywords COVID- 19 - GFC - Market risk - VaR - Pandemic - Economic crisis -
KUPIEC test

1 Introduction

The eruption of COVID-19 has been taking a toll on health of people as well as of

the economy. The epidemic appears to have wreaked havoc on developed econo-
mies, particularly those with specialized and sophisticated service sectors. As per
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Dillenia indica bark extract mediated bio-fabrication of
copper nanoparticles: characterisation, antioxidant and
anticancer activity in vitro
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ABSTRACT ARTICLE HISTORY
Dillenia indica is a medicinal plant used in the indigenous system Received 11 April 2023
of medicine for plethora of diseases. In this study, the efficacy of ~ Accepted 11 August 2023
ethanolic bark extract of Dillenia indica was investigated for green  keywoRrps

synthesis of copper nanoparticles (CuNPs). Obtained CuNPs were Green synthesis; Dillenia
crystalline, spherical in shape within a size range of 20.87-45.73nm, indica; copper

well dispersed showing strong negative zeta potential value nanoparticles; antioxidant;
(~41.8mV) as analysed by XRD, TEM, FESEM and particle size anal- anticancer

yser. The elemental composition of CuNPs was examined through

EDX spectrum followed by field map analysis. FTIR spectra showed

the presence of active biomolecules responsible for reduction of

copper ions as well as for surface functionalisation of CuNPs.

Synthesised CuNPs showed marked free radical scavenging efficacy

at IC50 of 37.2ug/mL. MTT assay in CuNPs treated A549 and MCF-7

cancer cell lines for 24 and 48h showed substantial decrease of

cell viability with increase in concentration. Further, morphological

alterations like cell shrinkage, nuclear fragmentation and blebbing

were remarkably observed in CuNPs treated both the cell lines as

assayed through AO/EtBr and DAPI staining methods. Thus, D.

indica bark extract-mediated CuNPs were potential free radical

scavengers and effective cytotoxic against A549 and MCF-7 cancer

cell lines.

1. Introduction

In recent years' nanotechnology circumscribed an increasing impact on industrial and
medical research accounting to find solutions across a wide range of physicochemical and
biomedical science. Development of different inorganic and organic nanomaterials exhibit
completely different properties, as they have distinct features including distribution, size
and shape which act as crossroads of multiple applications in biotechnology including

CONTACT Bhabani Sankar Jena @ bsjena@immt.resin CSIR-Institute of Minerals and Materials Technology,
Bhubaneswar-751013, Qdisha, India
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Highlights:

» Structural, magnetic and transport properties of triple perovskite
BasCoFeRuOqg compound is investigated.

» Random site occupation of Co, Fe and Ru along with the specific 6H
structure result in competing AFM and FM interactions.

« Short-range ordering are established through neutron diffraction,
magnetisation and specific heat measurements.

» Enhanced site disorder on Co doping, coupled with mixed valency
of B-site ions leads to exchange bias in our system.

* Electrical conduction above 150K is by tunnelling of carriers among
isolated network of face sharing octahedra in a dielectric kind of
medium.
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Abstract

Structural, magnetic, electrical and thermal investigations on ternary barium ruthenate
BasCoFeRuOg (BCFRO) reveal the role of the two different octahedral B-site in creating
locally varying competing antiferromagnetic and ferromagnetic interactions. BCFRO
forms in 6H hexagonal structure in the P63/mmc space group. Neutron diffraction and
specific heat capacity measurements affirmed the absence of any long-range ordering
and structural transition in the compound. DC thermomagnetic studies evidences spin
glass magnetism with T;~50K. A large exchange bias (EB) field of 3.48 kOe is obtained at
3K under a cooling field of 50 kOe. Careful analysis indicates, EB in our system stems
from inhomogeneous magnetism owing to spatially varying chemical composition.
Competing ferromagnetic and antiferromagnetic phases giving rise to spin glass
behaviour is the manifestation of site disorder induced by mixed valences of magnetic
ions. The exchange bias training effect in our system follows spin relaxation model of
rotatable and frozen spins which are exchange coupled at the interface. Strong electron
localisation occurs by virtue of the specific 6H structure with corner shared octahedral
2a site and face shared octahedral 4f site. The electrical and thermal transport in BCFRO
follows Efros-Shklovskii variable range hopping (ES VRH) model below 150K. The high
resistivity of BCFRO at low temperatures is also reflected in the low thermal conductivity
and huge Seebeck coefficient.

Introduction

The discovery of unusual 4d magnetism in ruthenium oxides has kindled particular
attention in the ruthenate compounds. SrRuO3 (n = =) and SryRuO4 (n=1) of
Srn+1RUpO3441 series had intrigued researchers for their itinerant ferromagnetism and
novel superconductivity[1], [2]. Unlike, its Sr and Ca counterparts BaRuO3 does not
crystallize in orthorhombic GdFeO5 like perovskite structure. The larger ionic radii of A
site cations in many of the ternary oxides owes to a structure with cubic or hexagonal
stacking or alternative layers of both, resulting in corner sharing or face sharing oxygen
octahedra. BaRuO5 under ambient synthesis conditions crystallizes in 4H hexagonal or
9R rhombohedral phases. Here, numeral 4 and 9 represents the layer repeating number
which is followed by the symmetry class in accordance with Ramsdell notation [3].
Barium ruthenates can also have several structural variants depending on the synthesis
conditions. BaRuOj itself is reported to have four structural polymorphs [4]. In the
hexagonal polymorphs, presence of corner shared and face shared octahedra gives rise to
simultaneous Ru-Ru and Ru-O-Ru connectivities. This offers us to introduce different
metal ions in the two octahedral sites to probe intriguing magnetic interactions.
Bas;MRu;09 compounds, M (transition metal/rare-earth) ion doped BaRuOs3 usually
crystallizes in 6H hexagonal structure. Among all other transition metals, Fe compound
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In this paper, we define isoclinism of n-Lie superalgebras of parity o = Za and study
some of its propertics. Furthermore, we prove that notion of isoclinism and isomorphism
of two finite dimensional n-Lie superalgebras of same parity are equivalent.

Keywords: n-Lie superalgebras; isoclinism; factor set.

AMS Subject Classification: 17B30, 17B05

1. Introduction

In 1940, Hall [3] introduced isoclinism which plays an important role in classification
of finite p-groups. Karpilovsky gave the theory of the Schur multipliers of p-groups
[4]. Isoclinismn for Lie algebras was introduced by Moneyhun [5, 6] in 1994. Further,
this notion is carried forward to n-Lie algebras [2] and Lie superalgebras [8]. In [9],
Sacedi and Veisi proved that an n-Lie algebra with finite dimensional derived sub-
algebra and finitely generated central factor is isoclinic to some finite dimensional
n-Lie algebra. n-Lie superalgebras was introduced by Cantarini and Kac [1] which
have more general structures. If we restrict the n-Lie superalgebras, then we can
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Abstract

CrossMark

With one electron in the degenerate vz, xz orbital sector, the Sr>CrOy compound exhibits active
orbital degree of freedom, resulting in strongly enhanced orbital and spin-orbital correlations
due to Coulomb interaction induced renormalization of the otherwise weak bare spin—orbit
coupling (SOC) in this 3d transition metal compound. Finite temperature orbital fluctuations
strongly reduce spin-orbital correlations. effective SOC strength, and magnon excitation energy.
Orbital and magnetic transition temperatures estimated from the calculated orbiton and
(renormalized) magnon energies are in good agreement with the experimental values obtained
from susceptibility and resistivity anomalies in recent high-pressure studies.

Keywords: spin—orbit coupling, crystal lield. Coulomb interaction. magnon, orbiton,

strontium chromate

(Some figures may appear in colour only in the online journal)

1. Introduction

Two-dimensional (2D) magnets are gradually taking an
important role in future spintronic and magnonic elements
[1-4]. Complex magnetic orders have been predicted, and
recently observed in many such materials due o magnetic
anisotropy, time-reversal, and inversion symmetry breaking
[5, 6]. Spin—orbit coupling (SOC) is found to be a source for
various exotic phenomena in these materials providing energy-
efficient paths for spin generation, manipulation, detection,
and device applications [7-9]. Among the materials, Cr-
based 2D van der Waals ferromagnets Crl; and CrXTes (X =
Si. Ge) with honeycomb lattice exhibit topological magnon
excitations [10. 11]. The topological magnonic states have
the potential for applications in magnonics and topological

Author (0 whom any correspondence should be addressed,

1361-648X/23/435601+10833.00 Printed in the UK

&

spintronics, such as quantized pumping of magnons, spin-
wave beam splitter. magnon waveguides, chiral traveling-
wave magnon amplifiers, and magnon-driven orbitronics [ 12—
16]. Many layered perovskite magnetic insulators having act-
ive orbital and spin-orbital correlations—earlier treated on dif-
ferent footing without SOC—are now converging under SOC-
induced nontrivial clectronic state, composite spin-orbital
excitations, and supports potential for spintronics, orbitronics.
and magnonics applications.

Among layered perovskite structured 3d transition metal
compounds SraMO, where M = V.Cr.Mn withn = 1.2, 3 elec-
trons in the f, sector, SroCrOy presents a promising case
for investigating SOC and Coulomb interaction ellects in
view of the rich spin-orbital physics exhibited by this com-
pound. Among other members of the Ruddlesden—Popper
series Sty CraOy,q, the cubic perovskite SrCrO; (n = x) is
known to exhibit weak antiferromagnetic (AFM) order accom-
panied with small tetragonal distortion and staggered vz/xz
orbital order due to the (xy)'(yz,x2)" electronic configuration
[17=19]. The AFM slate in the bilayer compound SryCraO;

© 2023 |OP Publishing Ltd
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IMPACT OF OUT MIGRATION ON INFORMAL LABOUR: A
STUDY OF BOLANGIR DISTRICT OF ODISHA

Manas Ranjan Bharas ', Subal Tandi ?

!PhD Research Scholar, Department of Sociology, Sambalpur University, Jyoti Vihar, Burla, Odisha, India
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ABSTRACT

In Odisha, out-migration dominates migration for economic reasons. This paper discusses the causes
and consequences of out-migration. The article is based on both primary and secondary sources to
study. This paper finds that the poor are frustrated and depressed, especially in the lives of the rural
people in particular. The people migrate to other states due to poverty and job opportunity; as a result,
migrant people are deprived at their workplace. Our results have numerous potential policy
implications, including the design of typical social; security schemes for Odisha.

Keyword: Migration, Frustration, Depression, Deprived, Workplace

1. INTRODUCTION

Migration is an essential component of the fight
for survival by the rural, which entitles both the
cost and economic wellbeing of migrants and
societies. Agricultural production can meet all the
basic needs of rural peoples, so seasonal and
temporary migration for employment has become
the most durable components of living strategies
of people staying in rural areas in India
(Deshingkar, 2003). The person from poor rural
areas who follows the single cropping pattern
depends on their livelihood's seasonal migration.
The agricultural sector is the primary sector that
gives enough food and the country's mass
population. But as mass Indian follows the single
cropping pattern, old methods for production and
dependence on monsoon don't get job or food
grain for the whole year. These mass unemployed
people are forced to migrate to the cities to add
some income to the mass population and fulfil
their basic needs. Seasonal migration is working
as a poverty-reducing and growth-producing
factor for the rural poor. Seasonal and temporary
migration has a significant impact on the
livelihood of poor people across India. The low
level of literacy, unskilled workers, lack of job
opportunities at the origin forced these rural mass
populations to migrate to the cities in search of
better life and employments (Deshingkar et al.
2008).

2. ISSUES OF MIGRATION IN ODISHA:

The industrial sector's contribution to the State's
GSDP was estimated at 33.45% in 2014-15. The

@/
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service sector contributed an estimated 51% to
the GSDP in 2014-15. According to the 2011
Census of India, about 61.8% of the working
population are engaged in agricultural activities.
However, apart from all these positive indicators,
the State suffers from interstate and intrastate
migration issues. Migration has been considered a
persistent problem of Odisha for a long time. The
State suffers from distress migration mostly from
southwest regions, including KBK districts.
According to the 2011 Census of India, Odisha has
got a working population of 17,541,589; among
them, 61% are primary workers, and the rest are
marginal workers. It had a rural unemployment
rate of 8.7% and an urban unemployment rate of
5.8% as per the 68th National Sample Survey
(2011-2012). The State witnessed the falling share
of the agriculture sector to overall GSDP and
fluctuating trend of growth rates for the last few
years. Even though Odisha has been blessed with
all-natural and mineral resources, ten out of
thousand workers migrate to other states in
search of work every year.

Chattejee (1998) study was based on the
traditional Harris-Todaro version of Rural-urban
migration of rural labour where the migrant
labour risk is neutral. The intended migrant
labour will enjoy higher utility if he finances his
cost of migration From his savings rather than
taking a loan from the professional money lender.
In In this model, the labourers of the formal urban
sector are unionized and charged entry fees On
the outsiders. Here outsiders are the labourers
who have come to the urban area from The nearby
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Introduction :

People typically build their own
theories about how the world works. which
is a reflection of how rapidly societies
change. This means that culture can never
be uniform because it is created to meet
the needs of individuals seeking to give
their life purpose. These interpretations,
however, are constantly changing as a result
of intercultural communication, a process
in which individuals from various cultures
come together despite their differences to
create a new culture that becomes shared
by all at the national level, leading to the
development of'a national cultural identity.
Thus, it may be claimed that while
communication might provide insight into
our cultural environment, it also
minimizes this awareness. Although
comimunication gives us a place in a country.
it does not serve as a vehicle for our
representation there. Thayer (1993) stated
that “In naming the world, we name
ourselves: in explaining the world, we
explain ourselves; in defining the world,
we define ourselves.” which is cited by
Miri (2007: 81). In light of this, the notion
of culture holds that individuals are
fundamentally relational beings with the
capacity to pursue oneness. This implies

Subal Tandi

Faculty of Sociology.

Government Autonomous College.
Rowrkela, Odisha.

that individuals are basically cultural
beings who constantly engage in both the
“constructing and deconstruction” (Baki-
Miri, 2007) and “reconstructing” of
cultures.

Objective of the Paper :

The objective of the paper discuss on
the role of photography on culture.

Methodology :

This paper based on qualitative research
with explorative research design.
Historicity of Photography :

The word “photography” comes from
the Greek words “photos,” which means
light, and “graphein,” which means to
sketch. John F.W. Herschel coined the
phrase in 1839. Itis a technique for capturing
photographs by using light or similar
radiation and <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>