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Discrete dark matter with light Dirac neutrinos
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We propose a new realization of light Dirac neutrino mass and dark matter (DM) within the framework
of a non-Abelian discrete flavor symmetry based on A, group. In addition to A4, we also consider a Z; and
an unbroken global lepton number symmetry U(1), to keep unwanted terms away while guaranteeing the
Dirac nature of light neutrinos. The field content, their transformations, and flavon vacuum alignments are
chosen in such a way that the type-I Dirac seesaw generates only one light Dirac neutrino mass while the
other two masses arise from scotogenic contributions at one-loop. This leads to the Dirac scoto-seesaw
framework, a generalization of the widely studied scoto-seesaw model to Dirac neutrinos. The symmetry
breaking of Ay leaves a remnant Z, symmetry responsible for stabilizing DM. Dirac nature of light
neutrinos introduces additional relativistic degrees of freedom ANy within reach of cosmic microwave

background experiments.

DOI: 10.1103/PhysRevD.111.035032

L. INTRODUCTION

Origin of light neutrino mass and mixing [1] has been
one of the longstanding puzzles in particle physics. While
neutrinos remain massless within the framework of the
standard model (SM) of particle physics, several beyond
the standard model frameworks have been proposed to
explain nonzero neutrino mass and mixing. Canonical
seesaw frameworks [2-12] involve inclusion of heavy
fields, which couple to the SM leptons. These seesaw
mechanisms and several of their descendants predict
Majorana light neutrino masses, which violate the lepton
number by two units. However, there has been no con-
firmation about the Majorana nature of light neutrinos with
experiments searching for neutrinoless double beta decay
(NDBD) continuing to report null results. While null results
at NDBD experiments do not necessarily imply Dirac
nature of light neutrinos, there has been growing interest
in Dirac neutrino models of late. After a few initial attempts
in this direction [13—16], several new proposals to realize
sub-eV scale Dirac neutrino masses [17-55] have appeared
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recently. Most of these works, in addition to the inclusion
of new fields, also consider new discrete or continuous
symmetries in order to forbid unwanted terms in the
Lagrangian. In the spirit of the Dirac seesaw for light
neutrinos, such unwanted terms include the bare mass term
of Majorana type for singlet right handed neutrinos (v¢) and
direct coupling of v with the SM lepton and Higgs doublets.

Another observed phenomenon which can not be
explained in the SM is the presence of dark matter (DM)
in the Universe. Its presence is supported by astrophysical
observations at different scales [56-58] together with cos-
mological experiments like PLANCK, WMAP predicting
around 26.8% of the present Universe to be made up of DM
[1,59]. While weakly interacting massive particle (WIMP)
has been the most widely studied particle DM framework,
null results at direct detection experiments [60] have also led
to growing interest in alternative scenarios where DM is more
feebly coupled to the SM, like the feebly interacting massive
particle (FIMP). Recent reviews of WIMP and FIMP can be
found in [61,62], respectively.

Motivated by this, we propose a new flavor symmetric
origin of light Dirac neutrino mass and dark matter in this
work. We consider the popular non-Abelian discrete flavor
symmetry group of A, augmented with an additional
discrete Z, and global lepton number U(1); symmetries.
The A, flavor symmetry gets spontaneously broken by
flavon fields while generating light Dirac neutrino mass and
mixing. For a review of non-Abelian discrete flavor
symmetries and their consequences, see Refs. [63-67]
and references therein. Unlike popular DM scenarios with
additional stabilizing symmetries, here we have stable DM

Published by the American Physical Society
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Decompositions of P, ® P, into Cycles, Paths and Claws

Jhandesh Pegu, Karam Ratan Singh and Laithun Bero*

ABSTRACT: In this article, we study and examine the decomposition of P, ® B, into C,, P, and Ki3;
where P, @ Pn denotes the corona product graph of two paths P, and P, with m + mn vertices and
m +m(n — 1) + mn — 1 edges. Specifically, we provide a thorough solution to the issue in the scenario when
m,n > 2.

Key Words: Corona product of graph; decomposition of graph.

Contents
1 Introduction 1
2 Decomposition of corona product graph P,, © P, 1
3 Conclusion 7

1. Introduction

A decomposition of a graph G is a collection of edge-disjoint subgraphs of Hy, Hs, ..., H,, where each
edge of G belongs to exactly one H;. By placing conditions on the decomposition, multiple authors have
explored various forms of decompositions and their accompanying properties. Every graph allows for a
decomposition in which each subgraph H; as a path, a cycle, a claw, and ete. It is clear that one of the
obvious requirements for decomposition of G is that 3°I_, a;e(H;) = ¢(G) exists. For ease of use, we
refer to the equation 3, a;e(H;) = e(G) as a necessary sum condition.

In the past decade, the decomposition of graphs become an active area of research in graph theory.
It is the most prominent area of research in graph theory and combinatorics and further, it has numer-
ous applications in various fields such as networking, block designs, and bio-informatics, for instance,
see [16,1,8,9] and the book [1] for a comprehensive overview of the G-decomposition of graphs. In the
decomposition, researchers are particularly interested into k-cycles, for instance, see [5,6]. Recently, a
good deal of interest has also been shown in decomposition into k-stars, for instance, see [7,11,18].

The corona product graph of two paths P,, and P, with m + mn vertices and m + m(n—1)+mn 1
edges is denoted by P,, ® P,, where m and n are any positive integers (cf [10,12]). A complete bipartite
graph K, is known as an n-star, denoted by S,. The tree is referred to as ‘claw’; and it serves as a
representation of the complete bipartite graph K, 3. A cycle of length n is referred to as an n-cycle and
is symbolized by the symbol C,. All the graphs we investigate here are finite and undirected, unless
otherwise noted. The reader is directed to [3] for a glossary of common graph-theoretic terms, while
[2,13,14,15] are references for studying the decomposition of graphs into paths, stars, and cycles. In this
article, we study and determine the decomposition D(P,, ® P,) of the corona product graph P, & P,
into cycles, paths and claws.

2. Decomposition of corona product graph P,, © P,

Before, studying our results, we define the corona product of the graph as follows: The corona
product graph of P, and P, are obtained by taking one copy of P,, and |[V(P,)| copies of P, and
joining the i—th vertex of P, to every vertex in the i—th copy of P,, and the vertices are of the
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Spectrophotometric-based Estimation of Plant
Chlorophyll Content using Smartphone
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Abstract. Estimation of plant chlorophyll concentration plays a major role in
determining the health of a plant. Although many devices are available, the
existing tools cannot be easily used for in-field estimation due to their
sophistication and bulky nature. This work reports a new cost-efficient and
portable sensing tool based on a spectrophotometric method for the estimation of
chlorophyll content in rice plant leaves using a smartphone camera. Simple optical
and electronic components are used for development of the sensing device and all
the optical components are arranged in a 3D printed cradle that is attached to the
smartphone camera. Based on the well-known complementary color theory and
the RGB color model, the chlorophyll content in rice plant leaves has been
estimated by the developed sensor and the obtained results are compared and
validated with the standard method of chlorophyll estimation.

Keywords: Chlorophyll estimation, Smartphone, 3D printing, RGB color model.

1. Introduction

Rapid crop health monitoring is a common and helpful practice in agriculture and among food
producers to maintain plant health, identify potential emerging diseases that could impact plant
storage dynamics and crop production efficiency [1, 2]. Plant growth is commonly measured
through determining the amount of chlorophyll in the leaves of the plants. It facilitates the
conversion of solar energy into chemical energy required for plant growth. The overall
effectiveness of the photosynthetic processes is impacted by a drop in total leaf chlorophyll
concentration, which in turn impacts the plant's growth [3, 4]. Abiotic stress, nitrogen
concentrations, calcium levels, leaf chlorophyll content, and other factors are some of the critical
parameters that impact a plant’s overall health. Furthermore, the amount of chlorophyll in plant
leaves can be used to evaluate the existence of nitrogen content [5], biotic stress, and abiotic
issues such light, dryness, and pigment that prevents herbicide damage in plants [6, 7]. Therefore,
measuring the amount of chlorophyll in plants is important for tracking and controlling
environmental and agricultural operations [8, 9].

Chlorophyll is located in a plant’s chloroplasts, which are tiny structures in a plant’s cells
where photosynthesis takes place [10]. Chlorophyll a is the most abundant form of chlorophyll
within photosynthetic organisms and, for the most part, gives plants their green color. However,
there are other forms of chlorophyll, coded as b, ¢, and d, which augment the overall fluorescent

m’ Content from this work may be used under the terms of the Creative Commons Attribution 4.0 licence. Any further distribution
S y of this work must maintain attribution to the author(s) and the title of the work, Journal citation and DOI
Published under licence by IOP Publishing Ltd 1
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REVITALIZING MANAS: THE ROLE OF MANAS MAOZIGENDRI ECO-TOURISM
SOCIETY IN SUSTAINABLE DEVELOPMENT AND CONSERVATION

Dr. Sankhang Basumatary Asst. Prof. in Economics Salbari College

Abstract:

This article delves into the significant contributions of the Manas Maozigendri Eco-Tourism Societ;
(MMES) in the sustainable development and conservation of the Manas region in Assam, India
Established in December 2003, MMES has played a pivotal role in fostering community participation
promoting eco-tourism, and preserving the rich biodiversity of the Manas Biosphere Reserve. Th
paper outlines the historical context of conservation efforts in Manas, dating back to its designation a:
a reserve forest in 1907 and subsequent recognition as a UNESCO World Heritage Site, Tiger Reserve
and Biosphere Reserve. Highlighting MMESs efforts in community awareness, wildlife protection
and eco-tourism, the article underscores the societys impact on socio-economic and educationa
development in the region. MMESs achievements, including numerous awards and recognitions
reflect its commitment to conserving Manas natural heritage while fostering sustainable livelihood:
through eco-tourism.

Keywords: Manas Maozigendri Eco-Tourism Society, Sustainable Development, Conservation Efforts
Community Awareness, Eco-Tourism Initiatives '

1.Introduction and Historical Background of MMES

The government in our country is viewing Non-Government Organisations (NGOs) not only a:

agencies that will help them to implement their programs, but also as partners shaping policy anc

programs. There are many NGOs in the country working in the field environmental protection

conservation and social awareness. The objectives of this paper are —

1. To describe the different conservational and social awareness activities conducted by the MMEE
towards the sustainable development of Manas.

2. To study the role played by MMES in sustainable livelihood management through eco-tourism.

The Manas Maozigendri Eco-Tourism Society (MMES) is an NGOs established 13™ December, 200:

in Baksa District of Assam. It is a community based Conservation and Eco-Tourism Society. It has

become an associate organization of the Manas National Park.

The conservation of Manas started since 1905 when it was declared as the proposed Reserve Forest by

the British Government. Since then the chronology of Manas are found as follows--

1907--- Manas Reserve Forest.

1928--- Manas Wildlife Sanctuary (360 sq.km.)

1973--- Declared as Tiger Reserve under Project Tiger (2837 sq. km.)

1985--- Declared as World Heritage Site (Natural) by UNESCO for universal conservation value.

1989--- Declared as Biosphere Reserve under Man and Biosphere programme of UNESCO (2837

sq.km.)

1990--- Declared as National Park (500 sq.km.)

2003--- Declared as Chirang-Ripu Elephant Reserve under Project Elephant (2600 sq. km.).

The Manas completed its centenary year in 2005. The forest authority continued the enforcement of

forest law of the country. None of the government and NGOs mobilized community participation

programme in the fringe areas of Manas for its protection. Since none of the authorities nor NGOs

attempted the people living in fringe arca of Manas people were ignorant about the importance of

Manas and its conservational values. As a result the local people who were lured by some unscrupulous

businessmen sitting in towns and cities started rampant poaching of wild animals and timber felling in

most areas of Manas. In the mean time, local youth and the youth working in All Bodo Students

Organisation (ABSU), and other elite organizations of Bodos under the lead of ABSU realized the

need of community participation for the better protection of Manas. The dreams to protect Manas got

strengthen with the successive settlement of the Bodos Political Movements with the State Government

and the Central Government because the political settlement of Bodo movements diverted the attention

Bharatiya Shiksha Shodh Patrika, Vol. 43, Issue 1(1V), January — June: 2024 83
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Abstract: Catharanthus roseus , commonly known as Vinca rosea, an important medicinal plant and a member of the family
Apocynaceae is well known for its medicinal properties and ornamental attributes [1]. C. roseus, one of the most valuable
medicinal plant species has traditionally been used since many ages in the treatment of a number of diseases including cancer [4].
The plant has gathered increased attention over the recent years because of its rich varieties of phytochemicals having numerous
biological activities such as anti-oxidant, anti-fungal, anti-diabetic and anti-cancerous property. Till now, 344 bioactive
photochemical is isolated and identified from Catharanthus roseus [2]. Among the various secondary metabolites isolated from
this plant, Vincristine and Vinblastine are remarkably the first plant-derived compounds with anti-cancerous property applied for
clinical use. Various types of anti-cancerous agent extracted from Catharanthus roseus and their role in the treatment of cancer has

been mainly focused in this review article.

Keywords- Catharanthus roseus , cancer, anti-cancerous, drugs, alkaloids, antioxidant, vincristine , vinblastine
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INTRODUCTION

Botanical Description

Catharanthus roseus is an annual evergreen, herbaceous,
dicotyledonous ornamental flowering plant having medicinal
importance, belonging to the family Apocyanaceae and grows
about height of 1 meter. Leaves of these plants are 2.5 cm to 9
cm long and 1-3.5 cm broad, hairless, glossy and green in
color and midrib is pale in color and shape is oval to oblong,
petiole is short and they are appositively arranged in pairs. The
flowers are pale pink, white, red and pink in color stems are
usually green in color often permeated with red or pink [8].
This plant has gathered significant importance not only
recently but from many ages, because of its effectiveness in the
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treatment of a number of diseases affecting the human
population which may include diabetes, hypertension, asthma,
blood pressure, constipation, menstrual problems and most
importantly in the treatment of cancer, which is the topic
mainly focused in this review article.

Chemical Constituents of C. roseus :

Despite the presence of numerous bioactive compounds of
pharmacological ~ significance including  carbohydrates,
flavonoids, tannins, saponins, glycosides, terpenes, proteins
and phenols, alkaloids are considered to be the potentially
active constituent of this plant. The plant of C. roseus contains

more than 400 different alkaloids with its wide application in

Barasha Rayet.al



VoL XIV ISSN No.2394-434X
Number 15 Jan.-Dec. 2024

lM

JOURNAL O
FDUCATION IN EMERGING

WAPH [PUBLISHING CORPORATION



ISSN : 2394-434X

JOURNAL OF EDUCATION IN
EMERGING INDIAN SOCIETY

A Multidisciplinary International
Peer Reviewed Journal

Vol. XIV, Number - 15 January-December, 2024

Chief Editor
Dr. D. N. Mishra

M.Com., MA (English), MA Economics, LL.M., Ph.D., LLD
Founder Secretary-Jharkhand Teachers Training College,Koderma &
Jharkhand Vidhi Mahavidyalaya, Koderma
Principal-Nawada Vidhi Mahavidyalaya, Nawada (Bihar)

Co-Editor
S. B. Nangia

A.P.H. Publishing Corporation
4435-36/7, Ansari Road, Darya Ganj,
New Delhi-110002

(& scanned with OKEN Scanner



CONTENTS

A Critical Study of the Selected Stories of R. K. Narayan,

The Doctor's Word, The Blind Dog, and Iswaran, Father's Help 1
Dave Hardik Maheshbhal

A Study of the Irrigation Water Quality Influences its Suitability

for Agriculture Use 9

Jadav Santoshkumar Chhaganbhal

Impact of Social Media on Conformity: Investigate How Social Media
Platforms Influence Individuals’ Conformity Behaviours and

Decision-Making Processes 21

Neha Kushwaha

Pattern of Financing and Analysis of Financial Structure in FCI 30

Dr. Akash Bharti

I & i iy F seafia aeeniy B gy s 39

Ty St

o IR SR Me: < wees=n 52
\/Mum Kakati

A Study on Plants: Structure and Functions 58

Jina Narzary

HTRAE WWIIG: e I8 64

AT FT

3 qour & SurEl #f A s R En @ e 7

wiftar

Guidelines for Contributors 8

(G scanned with OKEN Scanner



o g e fes ot AmTAET

Meena Kakati*

TR

o R IR 2R ) | RS TR ) @AYS FR-FO FRA 6o Fewha ) 3Rk
e RS SR IRV R Bt W wg-raen IR R FT A wfe-aeTdis Rfem 3R
T BoR-otd =R wRve W% (RERT A=ATIEEIE - T o5ow 12 AE |

ween

TR PRSI TARSTRER % SRof 7o | FRUIR T SR 4R 1 Az tere 4
g | TR SRUA oiTA % 3 g LS Wi L2 SR AT G-t | 23 1 R Y
% TR, B! TS IR TR T AN 1Z TOrPEOIR e U o1f¥e | Feges eswew ey
TR 3R RRTER X FRATS 9% THReeR 18 |

TR RIS Rfen F wgmm R0 T 1IR1 T 3 3 AR TR FIRA 91 &GS ot
o, SoR-irs Rfer fre-wre, eam-aa5a wiffa 2o IR SRte [WEe W 3R BoR wiilin Ry,
e, % GR; Rt SRR ARrew, 3w TR e M, TES ST R SITERl e, CIERE
FeAvReeR TR e, fo A s e Me Taw 1 e, AR woe a6fers Aed! e Zen
frorama it S w w-gre IR R TR FReE Rfen BeR-si1d o e 1o 2oem FRc
TR SILEAT) - SR PR e ofb Siems - T e WoRpRE 1 ¥4 |

fefe:

TR PR (A% FATw 1A TR B4 #(f TpRA IR AR YFFAR BGR oA 3R R
oA B By o 1A R wiwe 81g 9% 75 IS A AR g T8 IR ke = vfE
TAR AT, G4 | ST AwTE I oafr T T o | ARverR s wifte =i iR
w1 Sotpm FRBT oze A T AR WZ TR *AE Ale s 1 THRTITA FICeR fafen e Secicd
Y5u AEFA *AT% 2 R Ae e A1 | 3 R et e rfbwaererm Tefs s w1 | el
I oA, et 3zA 2R =l wz 3fRtw aff am

WRIGAR #IfR 4 ARITRITA F1f% WK (4 Taierte omm | iR g nferee &) TR ufS R s
T TR TTE AR G0 O FAT THRA #1UAe 5112 ot a e aRTardTs o SR AR
R AL V91 LA TWE T2, 3, Bid-oR R iR e | o g wers o1fd i e @, T
R o e b1 i o | Ffeaee X eroRf) weR ST RS e by o | sfers (X 3
foes GRS TR AR e Fe R

*Asst. Prof. Salbari College.
82

—

it

(¥ Scanned with OKEN Scanner



Vol. XIV
Number-10

SOCIET

A Multidisciplinary International Peer
Reviewed/Refereed Journal

* APH PUBLISHING CORPORATION




N T

CONTENTS

Design and Implementation of an Intervention Program

to Enhance Life Skills among Elementary School Students

(Grades VIl and VilI)
Dr. Nasreen Shaikh

Problem and Prospect of Micro Entetprise in Rural Area
and their Management '
Dr. Gopesh Chandra Das

The Problem of Political Science and Practical Politics
Dr. Charu Mishra

Language and Mass Communication
Dr. Prabir Bera

Social Case Work in Health Care Settings
Sunil Bari

The Impact of Extra Curricular Activities Undertaken
by Teachers to Enhance Professionalism
Maya V.R. and Dr. Jay Prakash Tiwari

Psychological Ramifications of Disasters: The Necessity
of a Support Network
Veena S.

A Study of Developing Geometrical Construction Skill
among Secondary School Students
Dr. Nasreen Shaikh

o7, g FAEr

13

18

25

32

49

53

63

67

e ——— R



Problem and Prospect of Micro Entetprise
in Rural Area and their Management

Dr. Gopesh Chandra Das”

ABSTRACT

Microenterprise which is also known as micro business, refers to a small
business that employs few people. A microenterprise usually operates with fewer
than 10 people and is started with a small amount of capital advanced from
a bank or other organization. Most of the microenterprises are specialised in
providing goods and services to their local region. Microenterprises collectively
constitute a large portion of the economy and jobs. Microenterprises also add
value to the local economy. They raise purchasing power, increase sales and
also create jobs. One of the major objectives of the microenterprise is to promote
trade and industries in an economically background area. As a result, it helps in
the development of the economy. It helps in bringing the backward areas into
the plan for national development. Microenterprises aim to encourage regional
development.

Keyword: Microenterprise, economically, developed, background, area.

INTRODUCTION

A micro enterprise is a small business which sells goods and services to a local
area or alocal market. It employs less than 10 people generally and its geographica!
restricted. Typically, @ micro enterprise starts with some form of funding known as
micro-credit or micro finance.

e.g.- The grocery store in a area of locality that sells groceries, sometimes diary
products and fruits and vegetables areé the example of micro enterprise.

Micro enterprise usually a trademark of a developing country like India. There is
a dearth jobs in the formal sector and micro enterprise aim to fill the gap. They help
the economy by not only creating job but also lowering production cost, increasing
purchasing power and providing convenience.
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Socio-Economics Characteristics and Expenditure
Pattern: A Study

Charan Ch. Basumatary,
Asst. Prof. in Bodo
Abstract

Houschold consumption expenditure refers to the income that consumers spend on various goods and services.
I'he way houscholds spend their income indicates their behavior and how they distribute their finances among
different options. These spending patierns differ across regions and are influenced by a complex mix of socio-
cconomic, cultural. religious. psychological. and eny ironmental factors. This paper aims to examine various
socio-economic factors such as education level. occupation. family size. land holdings. asset value. and
household income in determining consumption expenditures.

Key Words: Consumption. household size. income. asset holding.

Introduction:

Consumption marks the beginning of all human economic activities. It involves the direct and final use of
goods and services 10 satisfy human wants. A household’s consumption includes various durable and non-
durable items. Key non-durable items are food grains. edible oils. milk. sugar. footwear. intoxicants. clothing.
fuel and light. tea leaves. and many other daily necessities. Durable items include electric fans. refrigerators,
televisions. radios. bicycles, vehicles. and cooking utensils. Other expenditures cover education. healthcare.
transportation, telephone services, and entertainment.

Household expenditurc on these durable and non-durable goods and services depends on their socio-
.

economic characteristics and sources of income. W hether inherited or earned by family members through

physical and non-physical labor. The consumption patterns of rural households are influenced by many

factors. including the value of assets, education level. occupation, family size. land holdings. and household

income.

Objectives of the Study: : : ' o ca <
The primary objective of our study is 1o investigate the various socio-econon:ic determinants of consumption

expenditures among different social groups in the Jalah Revenuc Circle of Baksa District, Assam. T'o achieve

this objective. we will undertake the following activities:
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- Chapter 35
Role of Selenium in Biofortification
of Cereals

Uddipta Borthakur, Amit Kumar Pradhan, Nibedita Sarma,

Sabnoor Yeasrin Jyoti, SHSNlSthS Sarma Kalita, Bikash Kundu,
Junu Poudel, and Bhaben Tanti

Keywords Selenium - Biofortification - Hidden hunger + Micronutrient
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35.1 Introduction

Selenium (Se) is a vital trace element for the health of both animals and humans,
crucial for sustaining immunity, endocrine function, and reproductive health. Jacob
Berzelius, a Swedish chemist first identified selenium in 1817, and its biological
importance was confirmed in the mid-20th century with the identification of its incor-
poration into glutathione peroxidase (GPx), a vital antioxidant enzyme that prevents
oxidative damage in the cell (Steinbrenner et al. 2020). In addition to GPx, selenium
is an essential part of numerous selenoproteins, with selenocysteine (SeCys) and
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Three Higgs-Doublet Dark Matter Model
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Abstract. In this work, we have explored a multi Higgs doublet frame-
work where one of the lightest odd particles behaves as a dark mat-
ter (DM) candidate. Three sets of Standard Model-like Higgs doublets
are considered, where two of them acquire some Vacuum Expectation
Value (VEV) after Electroweak Symmetry Breaking (EWSB). These
VEVs play a crucial role in generating mass for both charged and neutral
fermions. On the other hand, the third Higgs doublet does not acquire
any VEV due to the additional Z4 symmetry. As a result, the lightest
odd particle becomes a viable candidate for DM in our model, A large
and new DM mass region in the parameter spaces is obtained due to the
presence of other heavy particles.

1 Introduction

The extension of scalar sector considering three Higgs doublets is quite popular
in literature [1]. The lightest neutral Z4-odd Higgs doublet does not decay. Hence,
it behaves as a potential candidate for the DM. The other two scalar doublets
are playing a crucial role in explaining the neutrino masses, mixing angles, and
baryon asymmetry of the Universe via leptogenesis [1]. All the theoretical and
experimental constraints such as absolute stability, unitarity, Electroweak preci-
sion, LHC Higgs signal strength, and the DM relic density and direct detection
are imposed and a viable parameter space is obtained.

The SU(2) Higgs scalar doublets (as in Ref. [1]) in this model are con-
ventionally expressed as, ¢; = (HY, m—‘;—%@)r, ¢2 = Hj, @%A—’))T, ¢3 =

(Hy, @%)T_ The explicit expression of the minimization conditions for the

potential, the mass eigenstates and the other particle contents can be found in

[1].

2 Results and Conclusion

The DM mass, My, is varied from 5 GeV to 1000 GeV and quartic coupling
kr from —0.25 to 0.25, AMy4, from 0 to 20 GeV. We also fixed AMH; = 100
GeV to avoid the collider constraints [1]. The heavier Higgs masses are fixed at
@© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2024

S. Jena et al. (Eds.): HEPS 2022, SPPHY 304, pp. 620621, 2024.
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A Minimal Dark Matter Model
with Vector Like Fermions
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Abstract. We study a simplest viable dark matter model with a SU (2)
real singlet scalar, vector-like singlet and a doublet lepton. We find a
considerable enhancement in the allowed region of the scalar dark mat-
ter parameter space under the influence of the new Yukawa coupling. In
particular, the Yukawa coupling associated with the fermion sector pro-
foundly influences the dark matter parameter space, greatly enhancing
the regions that comply with the current observed relic density of the
Universe.

1 Introduction and Model Framework

The viable Dark Matter (DM) candidate in the extended singlet scalar model is
the lightest Z-odd singlet scalar S. The detailed calculation can be found at [1].
The charge profile of the particle content under SU(2) x U(1)y X Zy are defined
as §(1,0,-1), Fp(2,-1,-1) and Es(1,-2,-1). The additional Lagrangian of the
model read as,

1 1 1 2 . s -
== 510.51° - Sks%? - 7msS? - 71;Zs" +Fpy*DuFp + Esy*DyEs - MnpFp Fp
-MNSE_;ES —YN—F_ngES - YI;E;FDS +h.c., (1)

¢ = (G, H+_:Erg)r is the SM Higgs doublet with vacuum expectation value
v = 246.221 GeV. Thcz masses of the Z;-odd neutral fermion and scalar field are,
Myo = Myp. Mg = -mj—;-]i and Mfl = 24v%. A being the Standard Model Higgs
quartic coupling [1]. Only the scalar fields § for Mg < M, gz can behave as a viable
DM candidate. We keep Mgz = 1500 GeV and cosf = 0.995 fixed through out
the analysis to satisfy experimental constraints as in Ref. [1].

2 Results and Discussion

As pointed out in the previous section, the viable DM candidate in this model is
the lightest Z;-odd singlet scalar S. The production mechanism of this DM can-
didate depends upon the Higgs portal couplings « through s- and cross-channels

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2024
S. Jena et al. (Eds.): HEPS 2022, SPPHY 304, pp. 617-619, 2024.
https://doi.org/10.1007/978-981-97-0289-3_136
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1. Introduction

Algebraic graph theory is the branch of mathematics which deals with graphs which
are associated with various algebraic structures such as groups, rings, vector spaces
etc. The concept of associating graphs with rings was first introduced by I. Beck in the
year 1988. But Beck was only concerned about colorings. Beck defined the zero divisor
graph of the ring R as the graph with R as the set of vertices and for distinct x,y € R,
x is adjacent to y if and only if xy = 0. D. F. Anderson and livingston [2] redefined the
zero divisor graph in a slight different manner as compared to the one defined by
Beck. They defined the zero divisor graph of R, now taking Z(R) \ {0} as the set of
vertices and for distinct x,y € R, x is adjacent to y if and only if xy = 0, where Z(R)
denote the set of zero divisors of R. Recently, Anderson and Badawi [1] introduced
the total graph of the ring R, denoted by Tr-(R) as the graph with R as the set of vertices
and for distinct u,v € R, u is adjacent to v if and only if u + v = 0. They studied some
graphical parameters of this graph such as diameter and girth. In addition, they
studied some special subgraphs of T-(R), and studied the total graph based on these
subgraphs. Chelvam and Asir studied the total graph of the ring Z,, they obtained
certain fundamental properties of this graph and computed its independent number
and clique number. Dhorajia [6] studied certain fundamental properties of the total
graph of the ring Z, x Z,, such as independent number, clique number and
traversibility property of Ir(Zy % Z,,). Kharkongor et al [7] compute several
topological indices of T} (Z, x Zp).
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Abstract—Soil is a thin layer of the earth’s crust that serves
as a suitable habitat for plant growth. Crop yield is mostly
dependent on soil fertility when it comes to healthy plant
growth and production. Therefore, soil is a fundamental
resource that one needs to monitor carefully. Many techniques
are available for determination of soil parameters like nutrient
content, pH level etc. However, in many remote areas, the
facilities that are needed for monitoring of these parameters are
limited. In order to provide more accurate, portable, and
affordable sensing systems, new smartphone-based sensing tools
have been developed with the help of the emergence of
smartphone technology. Herein, applications of smartphone-
based sensing tools that utilize in-built smartphone sensors for
detection and analysis of soil parameters have been discussed.
This paper covers the design and working of various
smartphone-based sensing systems for monitoring of soil
parameters  with  reference to resource-constrained
environments.

Keywords—Smartphone, Sensing,
Instrumentation.

Soil nutrient, Soil pH,

I.  INTRODUCTION

Soil is described as a thin layer of the earth’s crust that acts
as a natural environment for plant development. When
comes the case of healthy plants growth and production, it
has been found that approximately 60% of crops yield
depends on soil fertility [1]. Therefore soil is a fundamental
resource that one needs to manage carefully. Soil fertility or
quality is primarily determined by the soil’s chemical,
physical and biological properties. Soil’s physical and
biological properties such as its water content, the growth of
other microorganisms etc. are visible to eyes but we can’t see
the chemical compositions such as its pH level and important
nutrients like phosphorous, nitrogen, potassium and other
metal elements present in the soil. The knowledge of exact
type and quantity of fertilizers to be used in a specific
farmland is very important as it prevents wastage of money
on the unnecessary use of fertilizer in the agricultural land.
The lack of knowledge of the soil nutrient content and over-
fertilization in soil affects the €co-system of our environment
in many ways [2-5].

More than 50% of India’s total population is currently
engaged directly or indirectly with agriculture [6]. However,
a large section of people associated with this sector has no
scientific knowledge for monitoring of soil quality of their
paddy land. Various sensors such as conductivity
measurement, optical and electrochemical-based Sensors are
commercially available; but it requires technical knowledge
to handle these tools. Further, with the available sensing

systems the field collected data cannot be shared and thus,
immediate measures on controlling of the nutrients of an
affected farmland cannot be taken. Although different
governmental agencies have been established to assist
farmers in various levels, such facilities are inadequate and
still not available in many remote and interior areas of our
country. Thus, a farmer from a remote place needs to put a
great effort to get his soil quality checked from an expert
usually available in the district or sub-divisional areas in
many parts of our country. Many batch wise chemical
techniques are available for determination of soil nutrients.
However batch method consumes a long time, a large
amount of chemicals and a bulky instrument like
spectrophotometer is needed, however, it becomes expensive
and difficult to be employed on the field. Nowadays, several
commercial test kits are available for soil analysis but these
devices only offer an approximation of the nutrient content
(i.e., low, medium and high), thus, they are suitable for using
as initial screening purposes only [7-10]. Hence, there is an
urgent need for a simple, field-portable, user-friendly and
relatively low-cost alternative approach using which a
common farmer residing in the interior region can monitor
the soil quality of his farmland.

On the other hand smartphones, equipped with sophisticated
sensors and supported by powerful data processing
capabilities, have become ubiquitous [11]. Leveraging these
devices for soil analysis presents a transformative approach,
providing critical insights into soil health, nutrient levels,
moisture content, and other key parameters essentjal for
effective crop management. This technology not only
democratizes access to soil data but also integrates
seamlessly with precision agriculture practices, enabling
more efficient resource utilization and sustainable farming.

This paper explores the various smartphone-based sensing
tools available for agricultural soil analysis, evaluating their
accuracy, ease of use, and potential impact on agricultural
practices. By examining different smartphone based soil
sensing tools, the benefits and challenges associated with
these technologies have been highlighted. The goal of this
review work is to highlight the critical role that sensing
devices based on smartphones can play in increasing
sustainability and modern agriculture,

PF-2024 Page 134



—————— e

Published by

Dr. Ranjit Deka

Chairman

RESEARCH AND INNOVATION CELL

ANUNDORAM BOROOAH ACADEMY DEGREE COLLEGE

© Publisher

All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, transmitted oy utilized in any form or by any means, electronic,
mechanical, photocopying, recording or otherwise, withoui the prior permission of

ey
The responsibility Jor facts stated, opinion expressed or conclusions reached and

plagiarism, if any, in this book is entirely that of the author: Neither the publishers nor |
the editor will pe responsible for them whatsoever {
—_— 7Tl

ISBN
978-93-90706-89-1

i

1st Edition
February, 2024

Setting & Layout
Saranga Talukdar & Dhanjit Kalita

Price
Rs. 1500/-

Printed at
Destiny, Guwahati

e i

BODOLAND

Ke

Chemistry in contemporary time has
and implementation. The area of re
publications besides having its exce
for all concerned. I hope it will be a

Wish you best of luck.



3

4. Review of the Biological Rol

Contents

I, Metadynamics: Unlockin
~Chintu Das

2. Layered double hydroxj
optical sensing as:essmc?lf: f(cf;"lc)]ilsl)a;?f?sed R
of hany metals in water and environm
-lS.arojmoni Kalita
Emerging Carbon-based
Drug Delivery

B ;
riyanga Manjuri Bhuyan and Nirangkush Borah
20-31

g Rare Events in Molecular Landscapes
1-8
and

cation and identification
ent samples

9-19
Quantum Dots as Efficient Carriers in

e of Magnesium
» Mofizul Hussain and Proshanta Kr.

32-38
ed Bentonite in solvent

~Dr Bipul Kr. Nath
Dutta

Knoevenagel C i

ondensation -modi
free condition i
: ~Manash Pratim Barman,
[‘LCCT-II d.cvclopments in Organo
“poxide into Cyclic Carbonates

~Surabhi Lahkar &
: hY
Alternatives to soil culture PERRSEE

~Malabika Borah
64-72

Harmful effect ]
_ of different acid
remedies from wastewater: A Reb\.flilcl:vdyc gt g

~Sub j
ubham Paul, Debreeshi Poddar and Priyanka Biswa
s

. 73-88
and Antibacterial Activity of Zinc

Prasanta Roy 3949
catalytic Coupling of CO, and

50-63

Syr_lthesis, Characterization
Oxide Nanoparticles

-M. i
onowar Hussain and Dipanwita Basak 89-97

10. Facile one-pot green synthesis and assessment of BmZVCu-M

NPs
~Dipanwita Basak and Hemaprobha Saikia  98-106

11. Nanotechnology: A Mini Review

—Nursaima Sultana Parbin, Rupam Kumar Bora
107-119

12, The Multidimensional Aspects of Green Chemistry and Its Way

Forward: A Review
_Saranga Baishya, Rituparna Saikia and Shamiran

Baroi 120-128
13. Unveiling the Multifaceted World of AZ3 | D: A Comprehensive
Exploration of a Magnesium Alloy’s History, Applications, and
Microstructure
—Somajeeta Paul , Priyam Kashyap and Suraj Tiwari
' ‘ 129-151
14. Harnessing Nature’s Power: A Review on Biocatalysis
_Disha Basumatary, Kameswari Devi Brahma,
Swmbkhwr Narzary, Birkwswrang Basumatary 152-158
15. Recent Development in the Synthesis Methods of Nanomaterials
~Dr. Diganta Bhuyan 159-172
16. Water Renewal: Enhancing Environmental Health through
Advanced treatment Process
~Priyanka Barooah 173-181
17. Synthesis, characterization and antibacterial activity of cobalt
oxide (CoO) nanoparticle
—Nafisa Begom and Dipanwita Basak 182-189
18. Preparation of Bis-(Glycinato)-Copper(H)Monohydratc and Bis-
(Glycinato)-Nickel(IT)Dihydrate complexes ;
—Shamim Islam, Rinmay Baishya
19 Biodiesel Production using solid acid catalyst: A Review
—Rinmay Baishya, Shamim Islam
20. K'BuO: A versatile reagent in Homogeneous Catalysis
—~Barasha Dutta 218-239
21. Exploring novel aspects of neutrinos in pursuit of new physics
~Abinash Medhi 240-248
72 Electrochemical Sensors and its Uses
—Dr. Kangkana Deka

190-197

198-217

249-255




'3

24

26.

2%

29,

30.

31

."\d. ( I‘pl!()ﬂ pL ormace OflT iti
V l w

~Shamim Md Harun Al Roshid 256-277

Application of ionic liquids in the selecti i
pplic ective N-methyl ili
with dimethylcarbonate SNl

~-Dr.Dimpee Das 278-287
liltgmplccqlar interactions acting as a supramolecular glue for
designing different organic-solid state forms:

o ~Dr.Trishna Rajbongshi 288-301
1osurfactant: T ' ed bi tise
. he multifaceted biomolecule and Current Research

~Amlan Jyoti Gogoi and Kaustuvmani Patowary

gL : 302-
Functional Materials from Peptide Based Gels e
~Dr.Karabi Re '
ATRP'; abtkoy . 315-336
: A versatile route to design polymer architecture
~Banti Kalita 337-349

Bentonite su;fportcd Cobalt nanoparticles and its characterization

-Mandira Debnath, Manash Pratim Barman
Hemaprobha Saikia 350 357,
The dinuclear Cu, centre of i :

: 7 cytochrome ¢ oxid i
protein: a narrative review i o
? f)]')‘r. Jitumani Rajbongshi 358-376

nveiling the Mysteries of Nitro Triplet States: ot
Oimarie ot plet States: Applications in

—-Ann
pam Roy 377-389

. AP

(

METADYNAMICS :
UNLOCKING RARE EVENTS IN
MOLECULAR LANDSCAPES

Chintu Das

Institute of Technical and Macromolecular Chemistry (ITMC),
RWTH Aachen University, Germany

ABSTRACT :

Metadynamics is a one of the most efficient enhanced sampling
techniques which helps to explore complex molecular energy landscape.
With the help of Collective variable (CV),a history dependent bias is
added along the defined CV to facilitate the exploration of rare events.
By periodically adding the gaussian-shaped potential as bias,
metadynamics helps the system to cross the high activation barrier
and explore the whole phase space. Once all the possible events are
explored, one can get the whole free energy surface (FES) for the
system. The article provides a concise introduction to metadynamics,
offering a summary of its key concepts and principles.

INTRODUCTION :

Atomistic simulation plays a key role in the field of chemistry,
physics, biology and material science, to understand the dynamics of
a variety of problems. Ithelps to understand the atomistic insight into
the mechanics of different complex molecular process. Andtoachieve
this goal high-performance computing (HPC)helps eminently. Although
the immense growth of HPC and different molecular dynamics (MD)
algorithm, still the study of rare events in which the free energy minima
is separated by a large barrier, is major challenge in this field. The
major limitation in such case is the timescale required to study such
rare events. Insuch situation one single transition from one minima to

(1)




FUNCTIONAL MATERIALS FROM
PEPTIDE BASED GELS

ez G Dr. Karabi Roy
pazs SN Department of Chemistry
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*~ 21 INTRODUCTION:

73 E Supramolecular self-assembly is a powerful approach for
s = @ fabrication of sophisticated structures and materials from the “bottom
vec== @ up” approach. One of the most fascinating soft materials that are a
® result of this process is the development “gels”. In 1926, Dorothy

elter . Jordan Lloyd, author of The Chemistry of the Proteins proposed this
i | definition of gel: “only one rule seems to hold 'for all gels and that is
5  that they must be built up from two components, one which is a
] liquid at the temperature under consideration and the other which,

' _f? the gelling substance proper, often spoken of as the gelator, is a

& solid. The gel itself has the mechanical properties ofasolid, i.e. it

. can maintain its form under stress of its own weight and under

| any mechanical stress it shows the Phenomenon of strain” [1].

' But, what actually is the general description of gel? Well, the simplest

& way to describe gels is: they are intermediate state of matter between

& solid and liquid states. Gels can be visualised easily as it does not flow

. when the containing tube of the gel is inverted and it stays stable,

¥ without falling apart for few minutes [2]. Gels are basically semi-solid

§ 2sgregates which consist of two phases: a “liquid like” phase, that is

® the solvent anda “solid-like” network that entraps the liquid, thereby

® preventing its flow. The liquid can be aqueous or organic solvent and

b the solid is termed as the gelator. Mechanically, it behaves as a solid

¢ and it is viscoelastic in nature [3,4].
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METADYNAMICS :
UNLOCKING RARE EVENTS IN
MOLECULAR LANDSCAPES

Chintu Das

Institute of Technical and Macromolecular Chemistry (ITMC),
RWTH Aachen University, Germany

ABSTRACT :

Metadynamics is a one of the most efficient enhanced sampling
techniques which helps to explore complex molecular energy landscape.
With the help of Collective variable (CV),a history dependent bias is
added along the defined CV to facilitate the exploration of rare events.
By periodically adding the gaussian-shaped potential as bias,
metadynamics helps the system to cross the high activation barrier
and explore the whole phase space. Once all the possible events are
explored, one can get the whole free energy surface (FES) for the
system. The article providesa concise introduction to metadynamics,
offering a summary of its key concepts and principles.

INTRODUCTION :

Atomistic simulation plays a key role in the field of chemistry,
physics, biology and material science, to understand the dynamics of
a variety of problems. It helps to understand the atomistic insight into
the mechanics of different complex molecular process. And to achieve
this goal high-performance computing (HPC) helps eminently. Although
the immense growth of HPC and different molecular dynamics (MD)
algorithm, still the study of rare events in which the free energy minima
is separated by a large barrier, is major challenge in this field. The
major limitation in such case is the timescale required to study such
rare events. Insuch situation one single transition from one minima to

(1)




INTERMOLECULAR INTERACTIONS
ACTINGAS A SUPRAMOLECULARGLUK =
FOR DESIGNING DIFFERENT ORGANIC:

SOLID STATE FORMS |

Dr.Trishna Rajbor
Assistant Professor, Department of Chemistry, Salbari Collej
Baksa, BTR, Assam-78131

ABSTRACT :

Intermolecular interactions are non-covalent interactions
are weaker in energy than the conventional covalent bonds. Des
of their weak nature, all these interactions are important for desig
various supramolecular synthons in the field of crystal engineerf
Crystal engineering focuses on synthesis of different organic solid st
forms that are relevant to various fields of chemistry, physics, biolog
materials and pharmaceutical science by using supramolecular synthl
as the binding material. A systematic and brief overview #
understanding of non-covalent intermolecular interactions and thi
importance in designing different organic solid-state forms by usify
supramolecular synthon has been provided in this chapter.

1.1 Supramolecular synthon in crystal engineering:

Crystal engineering involves construction of molecular solih
based on the understanding of different intermolecular interactions,"Th
modern definition of Crystal Engineering was proposed by Gaut
R. Desiraju in 1988 as “the understanding of intermolecul
interactions in the context of crystal packing and the uliliza
of such understanding in the design of new solids with desl
physical and chemical properties” >} Supramolecular synthon |
supramolecular synthesis is similar to the concept of molecular syn
in organic synthesis. They act as small repetitive structural uni
composed of molecular functionalities resulting in large networ

(288)

structures.‘Desiraju defined Supramolecular Synthon as “structural
units within supermolecules which can be formed and/ or
assembled by known or conceivable synthetic operations involving
imntermolecular interactions” * Few examples of supramolecular

synthon observed in various organic molecules are shown in figure
}.1.

e j >

Figure 1.1 Different supramolecular synthons commonly observed in
organic molecules.’

Supramolecular synthons can be classified into homosynthons
and heterosynthons based on the presence of functional groups in
the components. When the supramolecular synthon is formed between

| components with similar functional groups (COOH:--COOH,

(‘ONH,--CONH, etc.) it is termed as supramolecular homosynthon
whereas if it forms between the components with different functional
groups (COOH:- - -pyridine, COOH' --CONH,, CONH, - -pyridine
efc.) it is termed as supramolecular heterosynthon.®

A detailed description of all the intermolecular interactions
involved in designing various supramolecular synthons are discussed
in this chapter.
1.2. van der Waals interactions

The sum of all isotropic stabilizing and destabilizing interactions
that arise from the attractive (dispersive) and repulsive forces between
molecules are termed as van der Waals interactions. They are highly
non-directional in nature. Dispersive interactions are dependent on

(289)
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2‘ ABSTRACT o

» vield, and quality. Rice cultivars adapt to drought through complex ph siol i i

¥ mechanisms. which vary widely across genotypes, Physiolc’gicalli drozgztmm m\?;.: hemmwlcal
water stress through mhanced‘rom architecture, improved water use efficiency, and stomatal

" ion, which helps in conserving water while balancing photosynthesis. Osmotic adjustment

. lf&“'w the buildup of osmolytes like proline and soluble sugars supports cel] turgor and stabilizes
etabolic functions. Biochemically, drought stress triggers an increase in antioxidant defenses,

2 rngdiﬁ-e,mnypesofenzymessuchassuperoxidedismutvseandcata! inimi

critical role in modulating stress responses, including stomatal behavio

ity condition, highlighti
strategies to enhance drought resilience in future cultivars, - —

KEYWORDS: Drought, Biochemical, Rice, Agriculture,
INTRODUCTION

Water scarcity negatively affect plant growth and productivity. Consequently, one of the primary
objectives in crop breeding is to develop plants capable of thriving in drought conditions, A key
selection criterion for this is water utilising capacity, which evaluates crop quality and performance in
dry environments. Plants have evolved diverse physiological and molecular mechanisms to cope with
the extreme conditions of the environment and utilize their resources more effective (Ahuja et al.,
2010; Yamaguchi-Shinozaki and Shinozaki, 2006; Skirycz and Inze, 2010; Osakabe et al., 2011;
Nishiyama et al., 2013), Drought, one of the most detrimental environmental factors, significantly
Pers plant growth and reduces crop yields, making it the most damaging abiotic stressor for crop
uction. Recent breeding efforts have focused on identifying traditional rice varieties with natural
r resistance 1o develop drought-tolerant rice strains. Yet, the study of morphophysiological and
biochemical bases underlying rice growth and yield in response to reproductive-stage drought has
been far from complete (Tuberosa and Salvi, 2006), which has limited the progress of improvement.
Rice (Oryza sativa 1) is the main staple crop grown in the Northeast, covering the largest area of
farmland in this regum) (Kuotsuo et a!.,p2014).p'r%’eoregion produces approximately 5.5 million tons of
Y, With an average yield of 1.57 tons per hectare-significantly below the national average
of 2.08 tons per hectare (Pattanayak et al., 2006). Yield limitations are largely due to local abiotic
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Gene Regulation and Disease:
The Significance of Epigenetics
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Abstract

By upregulating, downregulating or entirely silencing genes, epigenetic
modifications such as DNA methylation, histone methylation and acetylation affect
gene expression at the transcriptional level. Pathological dysregulation of epigenetic
processes can result in the development of cancer, neurological problems, metabolic
problems and cardiovascular disease. It is therefore very interesting from a clinical
standpoint to find medications that block these epigenetic modifications. In this study,
we provide an overview of the epigenetic processes linked to many illnesses and
conditions, such as cancer, neurological disorders, metabolic and cardiovascular
disorders. Understanding the particular epigenetic alterations linked to various kinds
of illnesses makes iteasiertocmtehlhibitmslhatcanbeemployedasepimaic
medications. The main groups of epigenetic medications now in use are covered in
this overview, including those that suppress DNA methylation, correcting epigenetic
alterations and treating disease through blocking medications, bromodomain inhibitors,
histone acetyl transferase inhibitors, histone deacetylase inhibitors, protein
methyltransferase inhibitors and histone methylation inhibitors.

Key words: Epigenetics, Metabolic, Cancer, Gene expression and gene silencing

Introduction
Epigenetics is a rapidly growing field that has revolutionized our understanding
of gene regulation and its role in human diseases. However, it is now evident that
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Working of Parliamentary
Democrocy in India:

Successes, Challenges and
Measures to Overcome

~Mr. Durlov Kr. Baro
Asst. Prof., Dept. of Bodo
Salbari College

Abstract:

India, the world’s largest democracy which operates under a
parliamentary system has stood the test of time and evolving societal
complexities. This article investigates into the intricate workings of
India’s parliamentary democracy, examining its historical origins, key
features, functioning, and significance in shaping the nation’s
governance. From the role of the President to the functioning of the
two houses of Parliament, this article provides a comprehensive
overview of how India’s parliamentary democracy functions,
emphasizing its unique characteristics and its ability to accommodate
diversity while ensuring effective governance. |

Keywords: Investigate, intricate, cornerstone, Westminster,
Ceremonial head, summon, prorogue, checks and balance,
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Unitary or Federal; which
form of governmem‘.is
suitable for India?

— An analysis

— Mr. Mantu Baro,
Asst.Prof. & HOD,
Dept.of Political Science
Salbczri college

Abstract: The choice between a unitary and federal form of
government is a crucial decision for any nation, determining the
distribution of powers and responsibilities between the central and
regional entities. In the case-of India, a diverse and complex nation
with diverse cultures, languages, and socio-economic disparities,
the question of which form of government is more suitable becomes
especially pertinent. This article delves into an in-depth analysis of
both the unitary and federal systems of governance, evaluating their
applicability to the Indian context and considering the- historical,
cultural, administrative, and constitutional dimensions. By examining
the benefits and challenges of each system, this article aims to

providc a comprehensive perspective on the most suitable form of
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