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In this paper, we study *-Conformal 7n-Ricci soliton on Sasakian manifolds. Here, we
discuss some curvature properties on Sasakian manifold admitting %-Conformal n-Ricci
soliton. We obtain some significant results on x-Conformal n-Ricci soliton in Sasakian

manifolds satisfying R(¢,X) - S = 0, S(§,X)- R = 0, P(¢,X)-S = 0, where P is
Pseudo-projective curvature tensor. The conditions for x-Conformal n-Ricci soliton on
¢-conharmonically flat and ¢-projectively flat Sasakian manifolds have been obtained in
this paper. Lastly we give an example of five-dimensional Sasakian manifolds satisfying
*-Conformal n-Ricci soliton.

Keywords: n-Ricci soliton; Conformal n-Ricci soliton; *-Ricci soliton; x-Conformal 7-
Ricci soliton; n-Einstein manifold; Sasakian manifold.
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1. Introduction

The notion of Ricci flow was first introduced by Hamilton [6] in 1982. The Ricci
flow is an evolution equation for metrics on a Riemannian manifold. The Ricci flow
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GEOMETRY OF CONTACT CR-WARPED PRODUCT
SUBMANIFOLDS ON NEARLY COSYMPLECTIC MANIFOLDS

SANTU DEY () AND SAMPA PAHAN

ABSTRACT. In this paper, we study contact C'R-warped products submanifolds
on nearly cosymplectic manifolds. We work out the characterizations in terms
of tensor fields under which a contact C'R-submanifold of a nearly cosymplectic
manifold reduces to a warped product submanifold. In the beginning, we obtain
some theorems and lemmas and then develop the general sharp inequalities for

squared norm of the second fundamental form on nearly cosymplectic manifolds.

1. INTRODUCTION

B. Y. Chen ([10, 11]) introduced by the notion of C'R-warped product submani-
folds as a natural generalization of C'R-products. Chen [9] studied the notion of a
C R-warped product submanifold in a Kaehler manifold. Also he derived inequalities
for the second fundamental form in terms of warping functions. Recently, Sahin[21]
set up a general inequality for warped product pseudo-slant (also named hemi-slant)
isometrically immersed in a Kaehler manifold for mixed totally geodesic. Later, I.
Hesigawa and 1. Mihai proved an inequality for contact C'R-warped product subman-

ifolds of Sasakian manifolds [12]. Moreover, I. Mihai in [16] improved same inequality

2020 Mathematics Subject Classification. 53C40, 53C42, 53C15.
Key words and phrases. Inequalities, mean curvature, submanifolds, warped product, nearly

cosymplectic manifolds, mixed totally geodesic.
Copyright (C) Deanship of Research and Graduate Studies, Yarmouk University, Irbid, Jordan.

Received: July 14 , 2019 Accepted: Nov. 17, 2020 .
177



ISSN 2075-9827 e-ISSN 2313-0210 https://journals.pnu.edu.ua/index.php/cmp
Carpathian Math. Publ. 2021, 13 (1), 110-118 KapmnaTcpki MmaTem. my6a. 2021, T.13, Nel, C.110-118
d0i:10.15330 /cmp.13.1.110-118

[\

A Kenmotsu metric as a conformal 77-Einstein soliton

Roy S."™, Dey S.2, Bhattacharyya A.!

The object of the present paper is to study some properties of Kenmotsu manifold whose metric
is conformal #-Einstein soliton. We have studied certain properties of Kenmotsu manifold admit-
ting conformal #-Einstein soliton. We have also constructed a 3-dimensional Kenmotsu manifold
satisfying conformal #-Einstein soliton.

Key words and phrases: Einstein soliton, #-Einstein soliton, conformal #-Einstein soliton, #-Ein-
stein manifold, Kenmotsu manifold.
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Introduction

The notion of Einstein soliton was introduced by G. Catino and L. Mazzieri [3] in 2016,
which generates self-similar solutions to Einstein flow

%--2(5-3)

where § is Ricci tensor, g is Riemannian metric and 7 is the scalar curvature.
The equation of the y-Einstein soliton [2] is given by,

£:8+25+ (A —1)g+2un®@n =0,

where £ is the Lie derivative along the vector field ¢, S is the Ricci tensor, 7 is the scalar
curvature of the Riemannian metric g, and A and yu are real constants. For y = 0, the data
(g,&, A) is called Einstein soliton.

In 2018, M.D. Siddiqi [6] introduced the notion of conformal 7-Ricci soliton [8] as

2
£eg +25+ [ZA— (p+;>}g+2y17®17 =0,

where £; is the Lie derivative along the vector field ¢, S is the Ricci tensor, A, jt are constants, p
is a scalar non-dynamical field (time dependent scalar field) and # is the dimension of mani-
fold. For u = 0, conformal #-Ricci soliton becomes conformal Ricci soliton [7].
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CONFORMAL MAPPINGS OF GENERALIZED
QUASI-EINSTEIN MANIFOLDS ADMITTING SPECIAL
VECTOR FIELDS

SANTU DEY'*, BUDDHADEV PAL? AND ARINDAM BHATTACHARY YA?

ABSTRACT. Einstein manifolds form a natural subclass of the class of quasi-
Einstein manifolds and plays an important role in geometry as well as in general
theory of relativity. In this work, we investigate conformal mappings of gen-
eralized quasi-Einstein manifolds. We consider a conformal mapping between
two generalized quasi-Einstein manifolds V,, and V,,. We also find some prop-
erties of this transformation from V,, to V,, and some theorems are proved.
Considering this mapping, we examine some properties of these manifolds. Af-
ter that, we also study some special vector fields under this mapping on these
manifolds and some theorems about them are proved.

1. INTRODUCTION AND PRELIMINARIES

A geodesic circle in a Riemannian manifold was defined in [3] as a curve whose
first curvature is constant and second curvature vanishes identically. Circles and
spheres in Riemannian geometry are defined and studied from the point of view
of development by K. Nomizu and K. Yano in [10].

The notion of quasi-Einstein manifold was introduced by M. C. Chaki and R. K.
Maity [1]. A non-flat Riemannian manifold (M", g), (n > 3) is a quasi-Einstein
manifold if its Ricci tensor S satisfies the condition

S(X,Y) =ag(X,Y) +bp(X)p(Y) (1.1)

and is not identically zero, where a, b are scalars, b # 0 and ¢ is a non-zero
1-form such that
9(X,U) = ¢(X),V X € x(M), (1.2)

U being a unit vector field.

Here a and b are called the associated scalars, ¢ is called the associated 1-form

and U is called the generator of the manifold. Such an n-dimensional manifold
denoted by (QFE),.
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1. Introduction

The concept of warped product was first introduced by Bishop and O’Neil [7] to construct examples of Riemannian
manifolds with negative curvature. Let (B, gg) and (F, gr) be two Riemannian manifolds and f > 0 be a differential function
on B. Consider the product manifold B x F with its projections 7 : Bx F — Band o : B x F — F. The warped product
B x; F is the manifold B x F with the Riemannian structure such that [|X||? = [|7*(X)||2 +f2(z(p))llo*(X)||?, for any vector
field X on M. Thus we have that gy = gz + f2gr holds on M. Here B is called the base of M and F is called the fiber. The
function f is called the warping function of the warped product [13]. For example, a surface of revolution is a warped
product manifold. Now we have the following lemma from [13].

Lemma 1.1. Let M = B x; F be a warped product, V, VB, VF be the Levi-Civita connection on M, B and F respectively. If
X,Y € x(B), U,W € x(F), then

(i) VxY = VB,

(if) VxU = VyX :V5Xlnf)U

(iif) VyW = — 288 gradef + VW,

forany X, Y € I'(TB) and U, W e I'(TF) where V and V¥ denote the Levi-Civita connections on M and F, respectively, and
grad f is the gradient of f.
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Interaction among different units in a network of oscillators may often lead to quenching of
oscillations and the importance of oscillation quenching can be found in controlling the dynamics
of many real world systems. But there are also many real life phenomens where suppression of
oscillation should be svoided for mainteining the sustained evolution of the system. In this
work, we propose a self feedback control scheme through which one can be able either to achieve
quenching or to retrieve the rhythmic behavior in a network of mean field diffusively coupled
syetemns. It is found that for proper choice of the strength of the control signal the system
converges to oscillatory state from oscillation quenched state and for further increase of the
strength the system enters in chaotic region. Moreover reversal of the phase of the control signal
can induce suppression of oscillation. Thus the proposed modification offers a better control on
the dynamics of the mean field coupled system. In addition to this, a new transition phenomenon
from inhomogeneous limit eyele (IHLC) to homogeneous limit cycle (HLC) through chaotic route
has also been found in the modified system.

Kegworde: Quenching, Revival of oscillations, Inhomogeneous limit cycle, Homogeneous limit
cycle, Self fopdback.

1. Imtroduction

Studies on coupled oscillator models provide an effective paradigm to explore the rich variety of the col-
lective behaviors exhibited by different interacting dynamical svstems. Phase locking, synchronization and
quenching of oscillation are few well emergent behaviors among those. Such complex collective behaviors
are chserved in coupled oscillators, depending upon the nature and the strength of ther coupling. Phase
locking and Synchronization may be viewed as a phase effect due to weak intersction of the oscillators.
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ARTICLE INFO ABSTRACT
Article history: By analysing the structure of the fibering map associated with the Euler functional
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Keywords: . —Au— LA@W)u = Au"9 +uP in Q,
Schrédinger equation 2
Singular nonlinearity w>0in Q. u=0on dQ
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Nehari manifold
Fibering method
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small, provided € is a bounded smooth domain in RN¥(Z3) 0 < ¢ < 1 and 4 <
p+1< .
2020 Elsevier Inc. All rights reserved.

1. Introduction

In this article, we are interested in the following singular quasilinear Schrédinger equation:

—Au — lA(uQ)u = Au"?+ P in Q,
(Py) 2 (L.1)

u>0in Q, u=0on N

where  is a bounded smooth domain in RY, N >2, 0<g<1,A>0and4 <p+1< K‘;—J_VQ. Note that the
nonlinearity v~? for 0 < ¢ < 1 blows up near the boundary when subjected to Dirichlet boundary condition
and hence the source term in the right hand side is a combination of superlinear and a singular nonlinearity.
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Quantitative material analysis
using secondary electron energy
spectromicroscopy

W. Han!, M. Zheng?, A. Banerjee?, Y. Z. Luo?, L. Shen® & A. Khursheed*™”

This paper demonstrates how secondary electron energy spectroscopy (SEES) performed inside a
scanning electron microscope (SEM) can be used to map sample atomic number and acquire bulk
valence band density of states (DOS) information at low primary beam voltages. The technique
uses an electron energy analyser attachment to detect small changes in the shape of the scattered
secondary electron (SE) spectrum and extract out fine structure features from it. Close agreement
between experimental and theoretical bulk valance band DOS distributions was obtained for six
different test samples, where the normalised root mean square deviation ranged from 2.7 to 6.7%.
High accuracy levels of this kind do not appear to have been reported before. The results presented
in this paper point towards SEES becoming a quantitative material analysis companion tool for low
voltage scanning electron microscopy (LVSEM) and providing new applications for Scanning Auger
Microscopy (SAM) instruments.

The development of low voltage scanning electron microscopes (LVSEMs) has transformed the subject of scan-
ning electron microscopy over the last few decades. LVSEMs have many well-known advantages over conven-
tional scanning electron microscopes (SEMs), such as higher signal yields, a smaller beam/specimen interac-
tion volume, greater surface information, and the possibility of minimizing charging effects while inspecting
non-conductive specimens'~. These advantages, together with technological developments in electron sources,
electron detectors and low aberration immersion/retarding field objective lens designs, have made it possible for
SEMs to now operate with nm/sub-nm image resolution on a wide variety of different specimens*~’.

Historically, SEMs were operated with primary beam voltages in the 5-30 kV range, which not only limited
their image resolution on bulk specimens to the micrometer range, but also prevented them from directly
observing non-conductive specimens due to primary beam charging effects. This restriction has largely been
overcome through the use of LVSEMs. LVSEMs are finding an increasing number of applications in subjects such
as biology and chemistry, which involve observing organic samples directly. Precision imaging of this kind has
uncovered new kinds of information, some recent examples of this being the imaging of multi-layer polymer
surface micro-structures®, the ultrastructural surface topography of cell nuclear domains’, and the morphology
of polymer-fullerene photovoltaic blends®.

Despite the many advantages of LVSEM over conventional SEMs, it is still primarily an imaging method, and
does not naturally provide any material or chemical information about the sample. In conventional SEMs, the
energy dispersive X-ray spectroscopy (EDX) technique is widely used to provide quantitative material analysis
information. EDX functions by capturing X-ray spectral peaks emitted from the sample when it is bombarded
by the instrument’s primary electron beam''. The technique usually operates with primary voltages of 6 kV and
above. For primary beam voltages lower than 6 kV, the technique does not perform well due to the problem
of the primary electron beam not having sufficient energy to create the necessary atomic transitions that emit
X-rays'% Although some EDX detectors have been designed to operate at lower primary beam voltages, the
range of specimens that they can observe is much more restricted'>~'°. This means that at present, there is no
companion quantitative material science technique that can be used together with LVSEM, in a manner similar
to the way EDX is presently used in conventional SEM.

The scattered low energy electrons (<50 eV) generated inside a SEM by the primary beam striking the sample,
known as secondary electrons (SEs), are usually used for the purpose of topographical imaging, while its higher
energy (>50 eV) back scattered electrons (BSEs) are commonly used for qualitative material contrast imaging'®.
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Abstract: Assuming that the 0.6-pm silicon-on-insulator (SOI) complementary metal-oxide-semiconductor
(CMOS) technology, different Si-based temperature sensors such as metal-oxide-semiconductor
field-effect transistor (MOSFET) (n-channel and p-channel), pn-junction diode (with p-body doping
and without doping), and resistors (n* or p* single crystalline Si and n* polycrystalline Si) were
designed and characterized for its possible use in 1-THz antenna-coupled bolometers. The use of a
half-wave dipole antenna connected to the heater end was assumed, which limited the integrated
temperature sensor/heater area to be 15 X 15 pm. Our main focus was to evaluate the performances of
the temperature sensor/heater part, and the optical coupling between the incident light and heater via
an antenna was not included in the evaluation. The electrothermal feedback (ETF) effect due to the
bias current was considered in the performance estimation. A comparative analysis of various SOI
bolometers revealed the largest responsivity (R,) of 5.16 kV/W for the n-channel MOSFET bolometer
although the negative ETF in MOSFET reduced the R,. The noise measurement of the n-channel
MOSFET showed the NEP of 245 pW/Hz!/?, which was more than one order of magnitude smaller
than that of the n* polycrystalline Si resistive bolometer (6.59 n\W/Hz!/2). The present result suggests
that the n-channel MOSFET can be a promising detector for THz applications.

Keywords: antenna-coupled bolometer; silicon-on-insulator (SOI); temperature sensor; responsivity
(Ry); noise equivalent power (NEP); thermal response time (7)

1. Introduction

Recently, the terahertz (THz) wave with frequencies from 0.3 to 3 THz have shown exciting
possibilities in the area of non-invasive inspection and imaging for their transparency to non- polarized
materials and spectral fingerprints of organic- and bio-macromolecules [1]. Compared with X-rays and
millimeter waves, THz waves are non-ionizing and have a high spatial resolution. Hence, they can be
effectively used for imaging concealed objects, material identification, and biomedical diagnosis [2].
Such a wide scope of the THz technology highly necessitates the development of low-cost, high sensitive,

Micromachines 2020, 11, 718; d0i:10.3390/mi11080718 www.mdpi.com/journal/micromachines
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ABSTRACT The growth of internet era leads to a major transformation in a storage of data and accessing the
applications. One such new trend that promises the endurance is the Cloud computing. Computing resources
offered by the Cloud includes the servers, networks, storage, and applications, all as services. With the
advent of Cloud, a single application is delivered as a metered service to numerous users, via an Application
Programming Interface (API) accessible over the network. The services offered via the Cloud are such as
the infrastructure, software, platform, database and web services. The main motivation of this application
model is to provide computationally secure key generation to protect the data via encryption. This key
generation in the cryptography process falls into three categories in this research work. In the first part,
SVM based encryption service model is constructed for which the key generation is from the conventional
encryption operation mode with some improvements. To make the process more complex, the optimization
techniques are taken into account for the key generation in descendant two methods application model
that acts computationally more secure specifically for Cloud environment. The results of security analysis
confirm the effectiveness of the proposed application model withstands potentially against various attacks
such as Chosen Cipher Attack, Chosen Plain text Attack indistinguishable attacks for files. In case of
images, it resists well against statistical and differential attacks. Comparative Analysis shows evidence of
the efficiency of the developed pioneering application model quality and strength compared with that of the
existing services.

INDEX TERMS Block chaining, cryptosystem, cloud computing, symmetric key, cryptography.

I. INTRODUCTION

A Computer Network is defined as a heterogeneous sys-
tem, consisting of loosely coupled nodes and devices that
share resources among one another through a data link.
The communication and coordination between the nodes
are handled by passing messages [12], [13]. The computer
networks support numerous applications, storage, servers
and transmit the data by means of diverse transmission

The associate editor coordinating the review of this manuscript and

approving it for publication was Yang Liu

VOLUME 9, 2021
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mediums. The structure of a computer network consists
of three main components, like the source and destination
nodes, the medium through which the information is shared
and finally an agreed communication protocols between
the nodes for transmission. Conventional network models
are categorized into two forms: Centralized and distributed.
In the centralized model, a set of computers and devices
are interconnected with one another and controlled by the
master computer, through which the communication takes
place [24]. In the scenario of distributed computing, loosely
coupled systems are interconnected by a communication
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Abstract

The article investigates the determinants of commercial banks' performance in India over the period from 2000 to 2017 with special
reference to the macroeconomic factors. Considering return on assets (ROA), return on equity (ROE) and net interest margin (NIM)
as the measure of performance, we have chosen a panel of public and private sector commercial banks of our country. Taking some
macro variables such as GDP, inflation and lending interest rate as the prime explanatory variables along with some bank-specific and
macroeconomic control variables, first difference generalized method of moments (GMM) method has been applied to observe the
impact of these macroeconomic factors on the performance of commercial banks. Results indicate that external variables significantly
affect commercial banks' performance and these findings remain unaltered with the sequential inclusion of all control variables. This
work has immense importance to the bankers, planners and policymakers in shaping appropriate policy decisions for the commercial

banks.

Keywords

Return on assets, return on equity, net interest margin, GDP, GMM

Introduction

Banks play a pivotal role in the development of any country
(Schumpeter, 1911). Besides mobilization of funds lying
idle in the hands of the people, banking sector acts
significantly in the financial intermediation process in both
developed and developing countries (Aluko & Ajayi,
2018). A sound and profitable banking system can defend
against negative shocks, help in maintaining the stability of
the banking system and play an important role in the
development of the economy (Almagtari et al., 2019;
Athanasoglou et al., 2008).

Thus, developed banking segment plays a vital catalytic
role in the process of growth and development of any
country (Beck et al., 2000; Hassan et al., 2011). Fulfilment
of major macroeconomic directions of a nation also, to a
large extent, depends on the efficacy and soundness of the
banking system. India is no exception. The banking sector
of India has acted significantly in furthering the pace of
development of the country since independence and, more

specifically, after the nationalization of the commercial
banks in 1969. However, after the reform processes
initiated in 1991, the Indian banking sector has become a
quickly growing industry contributing to the development
of other key industries (Almagtani et al., 2019; Singh et al.,
2016). With the passage of time, India has developed into
an extensive network of financial institutions characterized
by the existence of divergent financial nstitutions
(Almaqtari et al., 2019; Ghosh, 2016). Currently, India has
20 public sector banks, 22 private sector banks, 3 local area
banks, 33 state cooperative banks, 54 scheduled urban
cooperative banks, 1,487 non-scheduled urban cooperative
banks, 7 payments banks, 45 regional rural banks, 10 small
finance banks and 44 foreign banks (Reserve Bank of India
[RBI], 2020). This charactenzes the overwhelming
presence of banking sector in the financial segment of the
country.

The widespread banking set-up, as successfully
monitored by RBI over the years, has helped India to
effectively manage the shock of the global turmoil at
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l. Introduction

Background

Demonetization—this single buzzword dazed the entire Indian subcontinent at the beginning of the
second week of November 2016 following the honourable Prime Minister’s announcement of the
denotification of 500 and 1000 currency notes from the midnight of 8th November of that year. These
high denomination notes, which constituted almost 86% of the notes in circulation that time, were ceased
to be a legal tender with a view to serve several high flown objectives like curbing the spread of black
economy, to put a check on corruption, stop the supply of counterfeit notes and to prevent terrorism. The
countrymen were meant to be engulfed by patriotic sentiments and led to take an oath to bear the hardship
for a few months for the sake of the ultimate benefit of their motherland. But in actuality this hardship
prolonged and those high-sounded objectives of demonetization hardly materialized. The parallel
economy is still on its reign, corruption continues and sources of funds for the terrorist activities have not
fully dried.

As against this backdrop, professor Kumar’s book attempts certain economic insights in the processes
of demonetization and its efficacy after a year in meeting the avowed objectives of the November
declaration. The author analyses the necessity of this exercise in curing the curse of black money and its
consequences on the health of Indian economy with the aid of macroeconomic theories, post-
demonetization data and obviously his vast research experience on the so-called parallel economy. This
book was published three years ago, but the questions it raises and the loophole of the policy-making it
pinpoints are very much relevant not only for today but also in the years ahead. Besides, the fact that
since the publication of this significant work in 2017, there has been very little published review of this
book that lures the present reviewer to get into the heart of issues considered here.

Objectives

This book is an attempt to examine the impact of demonetization in healing the ailment of the black
economy and meeting other sacrosanct objectives solely from a policy analyst’s lens. Professor Kumar
extends his horizon to include the short- and long-term influence of this event on different aspects of the
Indian economy, including the parameters of growth, socio-economic inequality and the miseries of the
commoners who had to bear the maximum brunt of this denotification, and, thereby, invites to create a
widespread debate on demonetization.



Reading ‘Eco-spirituality’ in Ruskin Bond’s A Book of
Simple Living: Brief Notes from the Hills

Jayati Ganguly

Abstract Ml This paper proposes to study the elements of ‘Eco-spirituality’
in Ruskin Bonds book A4 Book of Simple Living: Brief Notes from the
Hills (2015). Bond’s book can be categorised primarily as non-fiction, it
is a kind of diary entry where he documents his special bond with the
natural world around him; he writes lucidly about happiness, hope,
distress, love, loneliness, but all are pervaded by one supreme being—
Nature. The paper argues that Bond’s explication of his relationship
with the natural world indicates a sense of spirituality, that is, his eco-
spirituality. The paper also analyses the various dimensions of this
eco-spiritual consciousness which are reflected through multiple aspects
of the author’s emotions, his soul/spirit. Some ‘Existential” issues that
are implicit in Bond’s eco-spiritual consciousness have also been
analysed. The paper briefly analyses, through historical reference, that
the eco-spirituality (as it emerges in the text) parallels the ancient Indian
view of Nature found in the Vedas. This also urges the modern population
to not only revive ancient Indian ideas and man’s spiritual relationship
with Nature, but also to be more conscious of man’s dependence on
Nature and the need for sustainable development. The paper finally
argues that texts such as Bond’s must be included in various curriculums
to evoke ecological consciousness. Only when one realizes the
‘sacredness’ of the earth and perceive oneself as part of and spiritually
connected with this cosmos, can he/she develop a sense of veneration
towards Nature.

Keywords: eco-spirituality, man, nature, environment

The global environmental crisis has been in existence for quite long now. The threats
to human and planetary health, environmental degradation and its increasing severity
due to multiple anthropogenic activities have intensified concerns. But the current
pandemic situation has not only foregrounded the magnitude of these issues but also
has evoked consciousness about the relationship between human health and planetary
health and the need to preserve environmental balance. The aspect of ecological
studies that can define this interrelation and lead humans to a much needed devotion
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HEAT OF FORMATION OF I-111-VI2 AND 11-1V-V2 TYPE TERNARY
CHALCOPYRITES ON THE BASIS OF OPTICAL ELECTRONEGATIVITY
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Abstract

In this paper an empirical formula for the calculation of heat of formation of I-111-VI2 and
I1-1V-V2 type of ternary chalcopyrites has been proposed. The empirical relation is based on
the optical electronegativity of the ternary chalcopyrites. Values of heat of formation
calculated using the empirical formula show fairly good agreement with the experimental

values and the values reported by earlier researchers.
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Abstract

In this paper a simple empirical formula for the calculation of electronic susceptibility of I-111-VI2
and II-1V-V2 type of ternary chalcopyrites has been proposed. The empirical relation is based on the
plasma oscillation theory of solids. Values of electronic susceptibility calculated using the empirical
formula show fairly good agreement with the experimental values and the values reported by earlier

researchers.

Keywords: Ternary Chalcopyrites, Plasmon, Plasma Oscillation, Electronic Susceptibility
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Abstract

There are a number of models proposed by different researchers for the calculation of Bulk
Modulus of ternary chalcopyrites. In this work, we have used Microsoft excel data analysis
tool and the Statistical Package for Social Science (SPSS) in order to identify the best model

from the given models.

Keywords: Ternary Chalcopyrites, Bulk Modulus, SPSS analysis tool, Microsoft excel data

analysis tool.
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Seismic Noise Lowering Caused Due To Covid 19

ABHIJIT KONAR'

! Bidhan Chandra College (Kazi Nazrul UniversityjAsansol
Department of Mathematics

ABSTRACT: Human activities causes fluctuation which propagate into ground as high frequency seismic waves. We
evaluated seismic background noise at national network in India. The analyses were performed to understand
characteristics of noise wave-field in such unprecedented situation and its effect on site response at the station.
This guiet period provides an opportunity to detect subtle signals from subsurface seismic sources that would
have been concealed in noisier times and to benchmark sources of anthropogenic noise. Although social activity
was not reduced significantly at this juncture, local reduction of seismic wave excitation in the high-frequency
band, 20-40) H=z, was recorded at some places. A strong correlation between seismic noise and independent
measurements of human mobility suggests that seismology provides an absolute, real-time estimate of human
actvines.

Date of Submission: 15-12-2020 Date of Acceptance: 30-12-2020

. INTRODUCTION

Seismic noise with frequencies above 1 Hz is often called cultural noise. Seismometers record signals
from more than just carthquakes. Around the world, seismometers don’t just pick up loud echoes of earthquakes
rumbling through the subsurface. The mstruments also detect many subtle reverberations. Seismometers can
even detect ground vibrations generated by everyday human activities, such as traffic, construction and parades
or football games. . Seismometers in urban environments are important to maximize the spatial coverage of
seismic networks and to wam of local geologic hazards, even though anthropogenic seismic noise degrades their
capability to detect transient signals associated with earthquakes and volcanic eruptions. Hence, it 1s important
to accumulate observations in various cities to understand the characteristics of cultural seismic noise in urban
CNVIroNments.
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L INTRODUCTION

Seismic moise with frequencies above | e & ofien called cultuml mose. Seismometers record signals
from: mare than just earthquakes. Around the world, seismometers dom™t just pack wp koud echioes of earthguakes
rumblimg through the ssbusrface. The instruments also deiect many swhile reverberations. Seismometers can
even detect ground vibmtions generated by everyday human activities, such as traffic, construction and parades
ar foothall games. . Seismometers in urban environmenis are important o maximire the spatial coverage of
seismic networks and to warn of local gesdogic harards, even though anthropogenic seismic noase degrades their
capahility to delect tramsient signals associated with eartbquakes and volcanic enaptions. Henee, it §s important
o accumulate cheervations in various cities o understand the characteristics of coltural seismic noise in wrban
envinmments

Il DATA ANALYSIS AND METHODOLOGY

The seismological data from the entire national netwaork, including those operated by other agencies
fimded by the Mmistry of Earth Sciences (MoES), are compiled, processed, analysed and archived
systematically in [MC of the NCS in standard SEED format, which could be retrieved successfully as and when
required. The D) & equipped with data acguisition modubes, SEEDLINE server for real-lime daty exchange,
data storage, notworking amd data access mfrastrociure with regional centres, offfine data exchange mnd
information management. All the data colbected at Mew Delbd data Flub is mirrored at Hyderabad data Huob to
ensure the data avadlability in case something goes wrong at either of the locations. All the seismic siations of
the national network of India, equipped with tri-axial broadhand velocity semsors with 120 5 period coupled with
24 bt M-24 digitiser, are operaling at sampling imdervals of either il or 100 samples per second (sps). As the
sampling rates & some siabions are 40 sps, we analysed dota wp o 20 Hz. The longest perinds recorded in
waveform data found limisted to about 1005, Dat from the seismic stations received o Central Receiving
Station (CRS) throwgh very small aperture termimal (YSAT). Al seismiic stations located in boose =oil areas, the
upper bop soil cover removed wp io 1.5-4.5 m and a concrete pier oonstructed for placeng the semsor and. hence
minimired the sail effect. More broadby, the seismic lockdown will help us o differenssie between human and
nahmal conses of semmic moise. The gradsal easing of restrctions will allow s o monitor the effect of different
human activities an seismic moise and lead to a better understanding of anthropogenic noise sournces.



