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ADVANCED TRENDS FOR THE ENERGY STORAGE 
APPLICATION OF 2D MOS2 NANO MATERIALS 

 Apurba Paramanik 1 
 

 

Abstract:  

MoS2, a 2D transition metal Chalcogenides has received increasing 

research interest for last few decades due to its high specific surface 

area, adjustable band gap, enhanced active sites and sheet like 

morphologies. Such special characteristics of MoS2 made it a 

promising material to be used in the application of energy storage 

devices like lithium-ion batteries, sodium-ion batteries or 

supercapacitors. Besides this, it has applications in solar cells, 

catalysis, sensors and in opto-electronics etc. With having a layered 

structure, MoS2 has strong covalent bonds separated by weak Van-

der-Waal’s forces and it is easily be synthesized by different 

methods like mechanical exfoliation, chemical exfoliation, liquid 

phase exfoliation etc. This review focus on the approaches on MoS2 

and the compositions of MoS2 with other materials for the 

betterment of performance in application to energy storage devices. 

It summarizes briefly, the understanding of previously reported 

results by different researchers giving a deep overview on the areas 

and challenges to be improved in near future. 

 

Introduction: 

wo-dimensional transition metal dichalcogenides materials 

(2D TMD) are grabbing much attention to the researcher for 

few decades due to its vast range of applications in various 

fields. The generalised formula of TMDs is MX2, M being the 

Transition metal like Rh, Zr, Ta, V, Nb, Pt, Pd, Ir, Co, Ti, Ni etc, 

and X being the Chalcogen like S, Se, Te, etc., creating a large 

group of materials containing the electronic character of 

semiconductor, metal and superconductors. Molybdenum 

disulphide (MoS2) is an inorganic compound material falls under 

this TMD series. It has some unique physical, chemical, 

mechanical, magnetic, optical and electronic properties which 

makes it a most favourable substitute of semiconductors and 
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LATTICE ENERGY OF AI BIII C2
VI AND AII BIV C2

V 

TERNARY CHALCOPYRITE SEMICONDUCTORS 

 Ajay Kumar Sharma 1, Sanajy Kumar Gorai 2 
 

 

Abstract 

In this work, we have presented an empirical relation connecting the 

lattice energy for the  AIBIIIC2
VI  and AIIBIVC2

V  type ternary 

chalcopyrite semiconductors with the product of ionic charges and 

the nearest neighbour distance. The lattice energy of these 

compounds show a linear relationship when plotted on a log-log 

scale against the nearest neighbouring distance, but fall on different 

straight lines according to the ionic charge product of the 

compounds. A reasonably good agreement has been found between 

the observed and the calculated values of the lattice energy for 

AIBIIIC2
VI and AIIBIVC2

V type ternary chalcopyrite semiconductors. 

 

Keywords- Ternary Chalcopyrites, Lattice energy, Nearest 

Neighbour Distance, Ionic Product. 

 

Introduction 

n the last few years- a considerable amount of theoretical and 

experimental work has been done on the optical, mechanical and 

structural properties of  AIBIIIC2
VI and AIIBIVC2

V types of ternary 

chalcopyrite semiconductors. Modern computational methods plays 

an important role in the studies of optical, mechanical and structural 

properties of the ternary chalcopyrites but in some complex cases 

these methods are not so effective. It is found that in some cases the 

empirical concepts such as plasmon energy, empirical radii, 

electronegativity, valency and ionicity are found to be much 

effective than the computational methods. These empirical concepts 

bear a close association with the chemical bonding and nature of 

combination between the molecules of the ternary chalcopyrites. 

 

1 Department of Physics, Bidhan Chandra College, Asansol, Asansol-713304, West Bengal, 
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2 Postgraduate Department of Physics, Tata College Chaibasa, Kolhan   University, 
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STUDIES ON RICH DYNAMICS OF FILTER BASED 
CHAOTIC OSCILLATORS 

 Saumendra Sankar De Sarkar 1, Saumen Chakraborty 2 
 

 

Abstract: 

Several filter based nonlinear oscillators capable of producing 

chaotic oscillations can be found in literature.  Depending upon the 

different filter structures these oscillators exhibit a plethora of rich 

dynamical behaviors. Here, two types of band pass filters (BPF), a 

conventional band pass filter (CBPF) and a Sallen Key type band 

pass filter (SKBPF) are modified with diode-inductor (DL) 

composite to get chaotic oscillations. We explore different complex 

dynamics obtained from these modified systems. Antimonotonicity, 

coexistence of different attractors, crisis etc. are obtained during the 

studies on the systems over a wide parametric region. Different 

nonlinear tools like bifurcation diagrams, return maps have been 

used to investigate the modified system dynamics. A comparative 

study of the dynamical behaviors between the CBPF and SKBPF 

has been carried out from their design perspective. 

 

Keywords: Band pass filter, Chaotic oscillator, Diode-inductor 

composite, Antimonotonicity 

 

Introduction:  

onlinear electronic oscillators are convenient tools to realize 

various phenomena underlying nonlinear dynamical 

systems through experimental, numerical and analytical 

studies. Researchers are being attracted towards electronic 

implementation of chaotic oscillators after the discovery of Chua’s 

circuit [1]. Several works on chaos generation in electronic circuits 

as well as the dynamics of modified chaotic oscillators may be 

found in literature [1-6].In [6] use of a diode-inductor (DL) 

compositewas proposed to modify a non-chaotic oscillator to a 
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LUMINESCENT LANTHANIDE COMPLEXES AND 
APPLICATIONS – A BRIEF REVIEW 

 Dr. Sujit Kumar Bera 1 
 

 

Abstract:  

Luminescent lanthanide complexes have been widely investigated 

as light emitting materials in bio-imaging and sensing, solid state 

lighting and display, anti-fake tags and light conversion films, due 

to their characterized photophysical properties including large 

Stokes shift, long lifetime, and sharp emission spectrum, arising 

from the sensitized f-f transition. Due to rapid advances in 

nanotechnology and biotechnology, particularly the development of 

new methods for materials synthesis, there has been growing 

interest in the controlled synthesis, optical properties and bio-

applications of Ln3+-doped materials on the nanoscale tereochemical 

analysis. It is their unique electronic structure that enables Ln3+ ions 

in solids to emit photons efficiently in the spectral region from 

ultraviolet to visible or infrared (IR). One of the landmarks in 

lanthanide luminescence is the discovery of the highly emissive 

Y2O3: Eu(III) material, which is at the origin of the phosphors for 

cathode-ray tubes and fluorescent lamps, still in heavy use today. 

Highly emissive complexes of lanthanide ions are ideally suited for 

CPL spectroscopy. 

 

Introduction: 

anthanide luminescence is at the heart of applications as 

diverse as lighting, telecommunications, lasers, security 

marking, barcoding, luminescent molecular thermometers, 

immunoassays, or optical medical imaging. The subject is 

fascinating and has always accompanied the development of 

lanthanide science and technology, from the early discovery of the 

4f elements to present high-technology applications. The large 

added value of luminescent phosphors, probes, and materials 

explains the enthusiasm research groups are coming up with in 

looking for new and better systems, in addition to simple fascination 

for light emission. 
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19 
STUDY ON SOFT JP 

NORMS 
Indubaran Mandal 1 

Abstract 
n the present paper a notion of soft lP spaces and soft lP norms On 

these sofi linear spaces has been presented and some of their 
properties like metric property, completeness property have been 
studied in soft linear space settings. The starting point is real-
valued sequences {ajiey in R, which we can think of as infinite-
dimensional vectors (a,, az, l3, ....)E RO and its smaller (but still 
infinite-dimensional) subspaces, namely |P Spaces. 

SPACES AND SOFT 

Kevwords: Soft sets, Soft linear spaces, Soft norms, Soft (P spaces. 
Soft lP norms. 

1. Introduction 

everal problems in today's life contains uncertainties and 
vagueness which cannot be solved by classical method. In the 
year 1999, Molodtsov [1] initiated the theory of soft sets as a 

new mathenmatical tool for dealing with uncertainties in economics, 
engineering, environmental sciences, physics, computer sciences, 
social sciences, medical sciences and other diverse fields. Following 
his work Maji et al. ((21, [31) introduced several operations on soft 
Sets and applied soft sets to decision making problems. Some new 
operations on soft sets were described by Ali et al. in ((4). Based on 
which the idea of a soft topological space was first given by M. 
Shabir, M. Naz [5], Soft group by Aktas and Cagman [6] and Soft 

topological group by Nazmul and Samanta [7]. In ((8|, [9) Sujoy 
and S.K. Samanta introduced the notions of soft real sets, sott 

real numbers, soft complex sets, soft complex numbers and some of 

their basic properties have been investigated. In [10] R. Thakur and 
SK. Samanta introduced the concept of functions of soft numbers 

and studied Some fundamental properties of Continuity and 

Differentiability of functions of Soft real numbers. 

Department of Mathematics, Bidhan Chandra College, Asansol-713303, 
Email: indubaran707 @gmail.com 
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An In Silico Approach To Multiepitope Vaccine Design Against Sea 
Anemone Toxins. 

 

Sriparna Ray1 and Jayanta Sinha2٭. 
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ABSTRACT 

 
The venom of sea anemone is a mixture of toxins including neurotoxins which acts on voltage gated 

sodium and potassium channel and in turn these channels assist in excitability of most animals.  Generally 
handling for such issues involves removing stings, using of tropical antibiotics and consuming oral 
painkillers. Diagnosis is usually sympathetic with this treatment but some highly toxic species causes 
severe damages and are potentially lethal and therefore vaccine therapy becomes essential. To design 
computational vaccine against sea anemone toxins IEDB analysis resource server is used to predict epitope 
and MHC-I (CTL), MHC-II (HTL) molecule. These epitopes are fused with many linkers along with adjuvant 
and finally yield a chimeric vaccine. For maximal protein expression, the Java Codon Adaptation tool (Jcat) 
was used to optimize codon usage of the vaccine construct in E coli (strain K12) and C-ImmSim server is 
used to yield actual immune response of this vaccine. This work is an attempt to respond to the need for 
novel tools to achieve the success against sea anemone bites. Here we recommend the improvement of a 
multi-epitope vaccine candidate which could guide to the generation of a more potent protective immune 
response. 
Keywords: in silico, computational vaccine, docking, codon optimization, and immune response 
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Modernism has always been a contested term, and the most energetic debates 
about the reach of the term have recently been associated with an emerging 
interest in global modernism, or planetary modernism. However, horizons of 
multiple modernisms remain fuzzy, and conflicts and compromises between their 
range of practices and ideological networks mostly depend on how they were 
shaped by the history of imperial modernity. In this respect, Indian and British 
modernism of the first half of the twentieth century shared a 
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Discussion and evaluation of water quality in river systems of 

West Bengal, India: An assessment of physicochemical and 

biological parameters as markers of water quality 
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Key words: Pollution, Review, River, Water quality parameters, West Bengal 

Abstract 

The process of declination of water quality (WQ) in several natural sources of water is now an immense 

problem for mankind. Rivers are naturally flowing water bodies that have now become sewage carriers in 

most cases. Several workers monitored the deterioration of the WQ in rivers. This article reviews the WQ 

parameters of the river flow in the state of West Bengal (WB) in India. It also analyses and compares the WQ 

between the rivers of the northern and southern ranges of WB, emphasizing the complex interplay of 

geographies and anthropogenic influences. The rivers of northern WB, generally thought to be non-polluted, 

benefited from a slower pace of industrialization due to their hilly terrain. But recent evidence suggests a 

concerning decline in WQ, particularly in rivers like Torsha, attributed to factors like the initiation of 

industrialization, urban runoff, and agricultural practices. Conversely, rivers in southern WB face pronounced 

pollution from industrial effluents and untreated sewage, exacerbating contamination levels in rivers like 

Hooghly, Haldi, and Damodar. The direct discharge of pollutants into water bodies significantly impacts 

aquatic ecosystems, leading to nutrient enrichment, loss of biodiversity, and potential health hazards for both 

wildlife and human populations. The period of lockdown due to COVID-19 provided a distinct chance to 

observe the beneficial impacts of reduced anthropogenic activities on WQ, highlighting the potential for 

rejuvenation with proactive interventions. Comprehensive monitoring and treatment measures are urgently 

needed to address pollution from industrial, urban, and agricultural runoff. Effective policies and 

management strategies should be put in place. Thoughtful human activities can help alleviate the negative 

effects of water pollution and protect the sustainability of water sources for generations to come. 
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Shabdarnav : An International Peer Reviewed Refereed Journal of Multidisciplinary Research | ISSN- 2395-5104 qe-10, 3i-19, HT-1, Gq-y 2024 | Impact Factor : 7.510 
The Sanskrit Epics Poet of Bengal in 20" Century 

Abstract : In order to discover the proper identify of the civilization and culture of ancient India, it is necessary to have a direct and intimate acquaintance with the Sanskrit language and literature. To understand literature, it is necessary to be informed about it history. By 

literature history we generally mean the discussion of books and authors. By reading the 
literature the reader compares the characters, events and experiences described in the 
literature with his own experience and thoughts. The Sanskrit literary tradition has set high 
standards for Indian civilization. This literature has been study and practiced uninterruptedly 
for nearly four thousand years. No other literature in the world has such a long and extensive 
history. Such deep and sincere scope in religious, social, political, philosophical etc. is not 
observed in any other literature. According to Manu ancient Bengal is believed to have 
belonged to 'Aryavarta". The names of 'Magadha' and 'Anga' countries are found in the 
Artharvaveda. They were the inhabitants of the castern region. Bengal in the 12th century AD 
usually meant East Bengal. Later the word Banga was used to refer to the entire province. The 
whole of Bengal, Bihar, and Orissa was called Bengal during the British era. After 
independence Bengal was divided into two parts, East Bengal and West Bengal. The progress 
and evolution of literature keeps pace with the progress of society. Even today Bengal has 
kept that trend intact in the field of Sanskrit literature. At present various newspapers, daily 
newspapers, Television etc. are running in Sanskrit language. Sanskrit scholars from different 
provinces continue to gain international fame by writing modern Sanskrit literature as well as 
modern languages of other India. Likewise, various poets of Bengal have kept that trend alive 
through their literary creations in the 20 and 21" centuries. 
Key Words: Poets, Bengal, Ancient, Modern, Literature. 

Joynal Mandal" 

Introduction: It is not known on which strange day of very far century the composition of 
poetry in Bengal began. But there is evidence in Bhamaha's Kavyalankara" that the 
distinctive style of writing of the century called gouriariti was popular among Indian poets 

before the end of seventh century AD. Another famous writer of the 8 century AD the Dandi 

mentions gouriariti along with other writing styles in his book 'kavyadarsa'. So Bengal 

developed a distinctive style of poetry. But unfortunately we do not know any information 

about any poet or poetry before the 9" century. Due to the anarchy and social chaos of Bengal 

before the establishment of the Paul dynasty it seems that no poetry was preserved during this 

period. Again two hundred years after the Turkish invasion there was a dark period in the 

history of poetry and literature of this century. It is true that the trend of Sanskrit literature 

was never blocked. But yes there is no doubt that its pace was definitely slow. According to 

Dr. Ramesh Chandra the Bengali Gadadhar and his two sons Devadhar and Dharmadhar were 

the three poets in the Paramardi dynasty in the late 12" century AD. 

Subject: Rhythmic poetry in Sanskrit is verse poetry. From the point of view of perception 

there are two types of poetry- visual and auditory poetry. The auditory poetry is basically of 

three types- prose, poem and champu. Poems are again divided in various ways- epics, lyrics 

etc. The western scholars divide epics into two categories- epic of growth and epic of art. One 

has to be surprised to see the variety of content in the poems written by Bengali poets. There 

1s little in the thought of Indian civilized society which has not been the subject of poetry 

composed in Bengals. The available information about the 20 century Bengalis and their 

cpic work is discussed below. 

haridas Siddhantabagis- Haridas Bhattacharya was borm on October 22, 1876 in Faridpur 

district of present day Bangladesh, His father's name is Gangadhar Vidyalankar and mother's 

me is Vidhumukhi Devi. His first cducation began at the age of five with his grandfather. 

Haridas one of the greatest playwrights of the 20th century wrote the play 'Kamsavadha' at 

he age of fifteen and the play Janakivikram' at the age of cighteen. 

*Assistant Professor, Department of Sanskrit, Bidhan Chandra College, Asansol 
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