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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

ola non-Abelian discrete flavor symmetry based on Aa group. In additiol lo 44, we also consider a .z2 and

an unbroken global lepton number symrnetly U(l)r to keep unwaoted te !'s away while guaranteeing the

l)irac nature oflight neutrinos. The field content, their transformations, and flavon vacuum alignments ale

chosen in such a way that the typ€-l Dirac seesaw genorat€s only one light Dirac neutrino mass while the

other two masses arise from scotogenic contributions at one-loop. This leads to the Dimc scoto-seesaw

fmmework, a generalization of the widely studied scoto-seesaw model to Dirac neurinos. The symmetry

breaking of Aa leaves a remnant 27 slmmettf responsible for stabilizing DM. Dirac nature of light

neutrinos inEoduces additional relativistic degrees of freedom ANal within reach of cosmic microwave

backgrouod expgriments.

DOI r0 r/phlsRevD I .o.150t2

I. INTRODUCTION

Origin of light neutrino mass and mixing I I ] 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 ntodel frameworks have been proposed to
explain nonzero neutdno mass and mixing. Canonical

seesaw frameworks [2-12] invotve inclusion of heavy

fields, which couple to the SM leptons. These seesaw

mechanisms and several of their descendants Predict
Majorana light neutriflo masses, which violate the lepton

number by two units. However, there has been no con-

fimation about the Majorana nature of light neutrinos with
expsriments searching for neuEinoless double beta decay

(NDBD) continuing to report null results. While null results

at NDBD experiments do not necessarily imply Dirac
nanrre of tight neutrinos, there has been growing interest

in Dirac neutrino models oflate. After a few initial aftempts

in this direction [ 3-16], several new proposals to realize

sub-eV scale Dirac neutrino ma.sses [17-55lhave appeared

'Contact author: dbortrh@iitg.ac.in
lcontact author prtmdasg@gmail.com
lcontact author: biswajit.karmakar@us.edu.pI
lContact author: satyabrata@g.skku.edu

recently. Most of these works, in addition to the inclusion

of new fields, also consider new discrets or contiluous
syrnmetries in order to fotbid unwiurted terms in the

Lagrangian. In the spirit of the Dirac seesaw for light
neutrinos, riuch unwanted tenns include the bare mass term

of Majorana type for singlet right handed neutrinos (?f,) and

directcoupling ofz4 with the SM lepton andHiggs doublets.

Another observed phenomenon which can not be

explained in the SM is the presonce of dark matter (DM)

in the Universe. Its pr€sence is supported by astrophysical

obseryations at different scales [56-58] together with cos-

mological experiments like PLANCK, WMAP predicting

around 26.870 ofthe prcsent Universe to be made uP ofDM
ll,59l. While weakly interacting massive panicle (WIMP)

has been the most widely studied particle DM framework'
null results at direct detection experiments [60] have also ted

to growing interest in altemative scenatios where DM is more

fe€bly coupled to the SM, like the t'eebly interactiDg massive

particle @IMP). Rerent reviews of WIMP and FIMP can be

found in [61,62], resPectivelY.
Motivated by this, ws prcpose a new flavor symrnetric

origin of light Dirac neutrino mass and dark matter in this
work. We consider the popular non-Abelian discrete flaYor

symmetry group of A4 augmcnted with an additional
discrete 22 and global lepton number U(1)1 symmetries.

The Aa flavor syrnmetry gets spontaneously broken by

flavon tields while generating light Dirac neutrino mass and

mixing. For a review of non-Abelian discrcte flaYor

symmetries and their consequences, see Refs [63-67]
and references therein. Unlike poputar DM scenarios with
additional stabilizing symmetries, here we have stable DM
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ABSTRACT: ln this article. we study and examiDe the decomposition ol p^ O p* into C_, .Pm and ,(r,3;
where Ph O Pn denotes the corona product graph 

"f t*" p"tl* p_ and ]'. ulilh m + rnn vertices ;;
tu + m(n - 1) + rntu - 1 edges. Specifically. x,e provide a thorough solutior to the iieue in the scenario wherrm,n > 2.

Key Wordsr Corona product of gmph; decompositior of graph.
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1. Introduction
A decomposition of a graph G is a collection of edge-disjoint subgraphs of IIi,Ii2, ...,I/,, where each

edge of G belongs to exactly one IIi. By placing couditions on the decomposition, multlple authors have
explored various forms of decompositions and their accompanyiag properties. Every graph allows for a
decomposition in which each subgraph r{ as a path, a cycle, a claw, and etc. It is clear ihat one of the
obvious requirements for decompocition of G is that li:ra;e(Hi): e(G) exists. For e_ase of use, we
refer to the equation !l:, c;e(H;) - e(C) as a uecessary sum conditiou.

In the past decade, the decomposition of graphs become an actire area of research ia graph theory.
It is the mmt prominent area of research in graph theory and combinatorics and firrther, ii has mrmer-
ous applications in rrarious fields such as netrcrking, block desigDs, aud bio-informatics, for instnnce,
see [1ti'1,8,9] and the book [.I] for a comprehensive overview of the Gdecompcitior of graphs. Ia the
decomposition, reseanchers are particularly futaested into lc-cycles, for instauce, see tr,,o]. 

'Becently 
a

good deal of int€rest has also been shwn ia decompcition into fr-stars, for instanc-e, 
"* 1z,rt,rt1.

The corona product graph of two patbs P* uvJ po with m+m, vertices and m*rn.(z 1)*mn 1
edges is denoted by P^o P^, where nr aad n are any pcitive htag€rs (cf [10,12])- A complete bipartite
graph x1.. is known as an n-star, denoted bry,s". The tr€e is referred to as'Jaw', andit serve$ as a
represeltation of the complete bipartite graph -tr(1.3. A cycle of length a is referred to as au n cvcle anti
is symbolized by the symbol C.. AI the grapbs we itrvestigate hse are 6nite aud lndirectj, unless
otherwise noted- The reader i-s directed to [3] fo a glmary of com.mou grapb,theoretic terus, while
[2,13,1'1'15] are references for studying the deompcition of graphs into paths, stars, and cycles. in this
article, we study aad detsmine the demmpmition Dlp^ O p^) of the corona product graph p* a p,
into cycles, paths and claws.

2. Decompositiou of corona product grap,b p*A p,,

Before, studying our results, we define the corona product of the graph as follows: The corona
product gaph of P- and P, are obtained by taking one copy of f- td- lv(p,)l copies of p. and
joiaing the i th vertex of P* to every vertex in the i-th copy of p., and ihe vertices 
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Spectrophotometric-based Estimation of plant
Chlorophyll Content using Smartphone
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1. Introduction
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AbstracL Estimation of plant chlorophyll concentration plays a maior 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 bultry 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 usinga smartphone camera. Simple optical
and electronic components are used for development ofthe 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

lidated with the standard method ofchlorophyll estimation.

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 faiilitates the
conversion of solar energr into chemical enerry 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, nitrogln
concentrations, calcium levels, leaf chlorophll content, and other factors are some ofthe critical
parameters that impact a plant's overall health. Furthermore, the amount ofchlorophyll in plant
leaves can be used to e\raluate the existence of nitrogen content [s], 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 import2nt 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 photosyntletic organisms and, for the most part, gives plants their green color. Howevel
there are other forms of chlorophyll, coded as b, c, and d, which augment the overall fluorescent

Co rrn from this woft may be used lnrder dr terms oft tecr€ative CommonsAmibution 4.0licence Any firnher distribution
ofthis [.ork musr maintsin attrihiion to the autho(s) ard the titlc ofthe $,ort!
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REVITALIZING MANAS: THE ROLE OF MAr\AS 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 ofthe Manas Maozigendri Eco-Tourism Sociel

(MMtsS) in the sustainable devetopment and conservation of the Manas region in Assam, India

il,stablished in December 2003, MMES has played a pivotal role in fostering community participation

promoting eco-tourism, and preserving the rich biodivenity of the Manas Biosphere Reserve. Thr

paper outlines the historical context ofconservation efforts in Manas, dating back to its designation al

a reserve forest in 1907 and subsequent recognition as a UNESCO World Heritage Site, Tiger Reserve

and Biosphere Reserve. Highlighiing MMESs efforts in community awareness, wildlife protection

and eco-iourisrn, the articli underscores the societys impact on socio-economic and educationa

development in the region. MMESs achievernents, inctuding numerous awards and,recognitions

reflect its commitment to conserving Manas natural heritage while fostering sustainable livelihoodt

through eco-tourism.
Keyw:ords: Manas Maozigendri Eco-Tourism Society, Sustainable Developmenl, Consertation Efforts

Community Aworeness, E co-Tbttr"ism Inilia t ives

l.Introduction and Historical Background of MMES
The govemment in our country is viewing Non-Govemment Organisations (NGOs) not only a:

ug"rJi". that will help them ro inplement their programs, but also as partners shaping policy anc

piogr"-r. There are many NGOs in the country working in the field environmental protection

ionservation and social awareness. The objectives of this paper are -
l. To descr.ibe the different consen,ationil and social awareness activities conducted by tlre MMES

towards the sustainable developrnent of Manas-

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

The Manai Maozigendri Eco-Tourism Society (MMES) is an NGOs established 13h December,200l

in Baksa District of Assam. lt is a community based Conservation and Eco-Tourism Society' It ha!

beconre an associate organization ofthe Manas National Park'

The conservation ofManas started since 1905 when it was declared as the proposed Reserve Forest b)

the British Goverrment. 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 LJNESCO for universal conservation value.

l9g9-- Dectared as Biosphere Rleserve under Man and Biosphere programme of UNESCO (283i

sq.km.)
i990-- Declared as National Park (500 sq.km.)

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

The Manas completed its centenary yiar in 2005. The forest authority continued the enforcement ol

lorest larv of thi country. won. ofihe govemment and NGOs mobilized community participation

progran]lr]e in the lringc areas of Manas lor its plotection. Since none of the authorities nor NGOs

a1"il]pt"a thc people liying in liingc arca of Malas people rverc igtrorant aboltt the itllporlance o1

N4anas an4 its ionicrvational values. As a result the local people rvho 'were lured by some unscrupulous

businessmen sitting in towns and cities started rampant poaching of rvild anirnals and timber felling in

utosr areas of Manas. ln the rnean tin.re, local youth and the youth rvorking in All Bodo students

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

,.r.J,l ol 
"o,l.,,*,nity 

parricipation for the better protection of Manas. Tlre dreams to protecl Manas got

srrengrhen rvith the successire settlement of the Bodos Political Movenrents with the State Govemtnent

and tf,e Central Govemnrent because the political seltlement ofBodo tnovements diYerted the atteution

Bharatiya Shrksha Shodh Patrika. Vbl' 43, lssuc l(lV), January June: 202'1 8j
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Abstract: catharanthus rosezs , commonly known as vinca rosea, an important medicinal plant and a member of the family

ap""V.".."" ir'*"ff tno*, foi its medicinal properties and omamertal attributes [t]. C. roseus, one of the most valuable

medicbal plant species has traditionailG.n ur"O t^i*" Irluny ages in th€ treatment of a number of diseases including cancer [4]'

il;;k" ;il;i,"r"d io"r"as"d att"ntion over the recent y""rs b""aus" of its rich Yarieties of phytochemicals having numerous

iiojoei*f u"riuiri", ,u"t u, uotio*ia--t, 
"ntl-n 

rrgal, anti-diabetic and anti-cancerous property Till noq 344 bioactive

;;,;il;;t*l il;ui"A aoa ia"otif,"a from Cathaianihus rcseus l1f. Amoog the various secondary metabolites isolated fiom

this plant, Vincristine and Vinblastlnei"-*-"rl"Ufy tfr. first plant-ierived co-mpounds with anti-cancerous property applied for

clinicat use. Various types of ant,-"*"o"ra "g*, "i*cted 
froln Catharanthus roseus and their role in the treatme[t ofcancer has

been mainly focused in this review article'

Keywords-Catharanthusroseus'cancel,anti-cancercus,drugs,alkaloids,antioxidant,Yincristine,vilblasting

6Msc. Student, Dept. ofBotany, Gauhati UniversitY
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INTRODUCTION treatrnent of a number of diseases affecting the human

Botanical Descrlption population which may include diabetes' h1'pertension' asthma'

catharanthus roseus is an annual evergreen, herbaceous, tlood pt"rror", constipation, m:nstrual problems and most

dicoryledonous omameotal no*..iog pt*i l"uing medicinai i-portuntly in the treaunent of cancer, which is the topic

i-oo'rt-"". U"toneing ro the family ipocyanaceae- and grows mainly focused in this review arlicle'

atiut neieht of I meGr. Leaves ofthese plans are 2'5 cm to 9

#il;';;l-i.;';; ;;il, hairless,' glossy and green ir chemicsl constituents of c. rassas :

color and midrib is pale in cotor "J;;d;;;; ,"-"Lbrc, Despite the presence of numerous bioactive compounds of

Deriole is short and rhey are appositively ananged in pairs. The pharmacologicat significance . including carbohydrates'

'n'";;r;"";;;;"0"';d:;J *i'iint in'.oto, ,t"., *" havonoids, 
-tannins, 

Japonins, gtvcosides, terpeoes' proteins

usuallygreen incolorot* p"*"",Jiiifr';;;;iliir. -- 
"na 

pn"notr. atkatoids-are considered to be the potentiallv

This plant has gathcred .ig"ifi";;" i;;;;; ii'onry activi constituent of this plant' The plant of C' rore's contains

recently but from mary ages, because of its effectiveness in ttre morc than 400 different alkatoids with its wide apptication in

13lg Aln l' Biomed' Res' Vol' 27' No'7s (September) 2024 Borosho Roy et ol

1384-1 388
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Problem and Prospec! ol Yl"t"-Entetprise
in RuralArea and their Management

Dr. GoPesh Chandra Das*

icro business, refers to a small

MicroenterPrise which is als

*Assistant

AesrRAcr

o known as m

business that emPloYs few PeoPle A microenterP rise usuallY oPerates with fewer

than 10 PeoP le and is started with a small amount of caPital advanced from

a bank or other organization' Most of the microenterP rises are sPecialised in

providing goods and services to the ir local region Microe nterPrises collectivelY

constitute a large Portion of the economY and iobs Microe nterPrises also add

value to the local economY. TheY ra ise purchasing Power' increase sales and

also create jobs . One of the major obiectives of the microente rprise is to Promote

trade and industries in an economicallY background area' As a result, it helps in

the develoPment of the economY lt he lps in bringing the backward areas into

the Plan for national development Microenterprises aim to encourage regional

develoPment
Keryord: MicroenterPrise, economicallY, develoPed, background' area

INTRODUCTTON

area or a local market' lt em

restricted. TYPicallY' a micro

small business which sells good

ploys le

enterP

ss than 10 PeoPle gener

rise starts with some fo

s and services to a local

ally and its geograPhicalA micro enterprise is a

rm of funding known as

micro-credit or micro finance
a area of localitY that sells grocertes' sometimes diary

e.g .- The grocery store tn

products and fruits and vegetables are the examP le of micro enterPrlse

Micro enterPrise usuallY a trademark of a deve loping country like lnd ia. There ts

a dearth iobs in the formal secto r and micro enterPrise aim to fill the gaP . TheY helP

the economy by not onlY creating .iob but also lowering Production cost' increastng

purchasing Power and Providing convenience
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Abstract

1Iouscirold collsutl',tluti()11 e\pen<liture relt'rs to tlr( incot]le that ct'ttsutlters spend trtl various 3t'ods atril scrr icr's
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cctlnontic.cultural.rcligitlus.pslchological.atltlenrironnlcnlall)ctrrrs-fhispaperain]stoe\al]]inc\afious

socio-ecrrtlotl1icthctorssuchascducationle\eltr!cllpation'tanrillsizc'landholdings'assctralLrc'and

lrorrsthol.Jitrconrcitrdctcrnlining!(il]stln,]l)titrntrlrcnJitt'lt.c:.

Ker \\ords: (onstrniptiotr' hotlscherld sizr- itlc.rnle' as-cct holilinq'

Introduction:
Corrsumptionmarkstlrebeginningofallhumaneconomicactivities.Ilirrvolvesthedirectandflrraltlseof

goodsandserricestosatisfl.hunranrvants'Ahousehold.sct.lnsumptionincludesvariousdurableandnon.

rlurable items. Ke1 non-rlurable items are food grains. edible oils. milk. sugar. lbot$'ear' intoxicants' clothing'

t.uelandlight.tealear'es.andmanyotherdailynecessities.Durabteitemsincludeelectricfar.ts.reliigerators.

televisions. rarJios. biclcles. vehicles" and cooking utensils. other expenditures covef education' healthcare'

transportation. telephirne services' and entertainment'

tlotrseholricxpenditureunthesedurahleandnon-tlul.ablegoodsanclservicesdepenclsonthcirstlcio.

ecollonliccharacteristicsattdstrurcesofincome.u.hetlrerinheritedorealtredtrl'farrrilimetnbcrstlrrouglr

;lhlsicalandnon-phrsieallabor.[.hect.rnsutnptionpirttcfl]\()fruxrllrtruseholdsareitrtluencedi-}\man}

lactors.includingthcrlltre(rl'assets.edttcationlevel.occupation.l.anillsize.landholding'.udlrousehold

income.

obiectiles of the sludr 
...- ..,udr is to investigare the tarious s(-)!io-cconijr' te determinants of collsumptloll

I Ir.-: ptirnar; ob.iective ol '')ul \t ' 
.rc Circle of Baksa District. Assatn lir ,chieve

espenditures among dilferenr:'tcial groups ir, the 'lalah Revent

,t'rl, ot].oit .' u e u ill undertake lhe ftrlkrrr ing activities:

j1l A{iPss the st)c;o-ecrlnonl i( ch:rrartet'isti'( nlthe carinle hnrrseh"lrls in "eretrl
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Chapter 35
Role of Selenium in Biofortification
of Cereals

Uddipte Borthrlur, Amit Krmrr ksdhrq Nibcdite Srrma,
Srbooor Yeesrlo t o4-S.rm K.[lr, Bi|rsb Kundu,
Junu Poudd, aDd Bhaben Thnd

l&1m!r& Sclcoium . Biofordfuioo . Hiddco hrrrgpr. lfiqwnrica
ddcicrry . Ccnc.ls

35.1 lntroducdon

Sclenium (Se) is a vital trc clcnrnt fo. &c hc.l& of both animals rd hummr,
crucial for surtaining immuni:y. endocrinc fuctiol. md rqmductivc hcdth. d
Bcrzclius. a Sradislr chcmist first idcntifid schdum io ltl7, std its biologicsl
importarrc was confirrrcd in tlr mid-20h ccntuy l,ith ftc idctttiicdion of its irrcor-
poration into glutatldonc pcmxidasc (GPx). a vital antioxidail cnzymc that prcvantr

oxi&tivc damagc in thc ccll (Stcinho*r a 81. 2020). la addition to GP*, scloium
is u crccntial prt of nunrcrous sclcaopracina with slcaocystcittc (ScCyr) and

U. Bcr&. N. Slr. 3. Y.lld . 3. S. I&. B. Xd.r. 9!d' B, U
Oqrut d 3ory, tH Uahndl (hrrUi ArrD, lrdb
!-0d&Satdd.rlt
A"r.ftitn@l
oeru dloaf. hFott COor, (hdrt Ar. h&
aodt@i
s. Y. rrld
O*dra of Sdrq, h{t llad1d Up&:cyr fdrtu lfib*d:nhtr. rqiry. eli.m'
hdr
,.hod
Oaprud Eoq1 &;h!d@o, hfh{ en B
$S.f.l&l
Dqrur of Boy, sff Cef. $fri. B&ri Amr ffi

O fhc &r!r{r} udc crde*vr lmc to $dqpt Nxt SriuM rc NE
D. ldouB ad S. Chrnr*rry (c&I Scladn &l &rffi&Ia Artirly'ruz:
A Ml o Sp,I r hryeaf*-Ervircml Scic od Bqhcairy'
&p:/lloic/l0. lltrTryr$3{!3 l-9rfl.{}-3,
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Three Higgs-Doublet Dark Matter Model

Najiuruddin Khaul(E), pritau Das2, and Mrirnl Kurnar Das3
t Depa ment of physics, Aligarh Muslio UtriveEity, Aligarh 202002, Itrdia

trlhan. phoa.ou. ac . iE' Depertm€Et of Physics, Salbsri College, Bsk8s 7gl31g, Asoam, Iadia3 Tezpur University, NapaaDr 7E402g, Assam, India

Abstract. In this work, we have explored a multi Higgs doublet frame.
Io"l,<_y]r:* one of the lightest odd parucles behaG- aJl l*r. *r,-ter (DM) candidate. Three sets of Sraadard U"a"lfit" UilgJii"ur"t"are cousiderctl, $Lerc two of them acquire 

"o_" v*uun,-ilpiiiut;oo
Value (VEV) after Elecrroweak Symmetry er".kl";-6iryifff .'Tlr*"vEvs play a crucial role in generating mas" f", u"if, 

"i.ira* Iri ,_**rlermiuns. On the other band. the third Higgs a.uUf", aio ,ui *o_*any VEV due ro the additiona.l zn "y^ Jiy. il;;*rlr" ii" ilr,r*,odd ps.ticle becomes a vieble caadirlate f., blf i" .* _rj"i. ,L.r*g"and oew DM mass region iE the ps.ramete! so*". ,".ti*"Ja"" ,. ,n"presence of other heary particles.

I Introduction

The extension of scalal sector coneirler.ing three Higgs doublets is quite popularin literatue [1]. The Lightest neutral Za ,Ja niee, diibt"tir"""oli il"ry. n"o"",it behaves as a potential candidare r- tt" oil] ih;;#;;;;;r doubtets
a"re playing a crucial role in exntaining the ueutriuo masses, -i.,i1['rrgf*, _rabnryou asymmetry of the Universe via leptogenesis 1ri e11' ti" iii_"t.rr 

"raexperimental constraints such as absolute staf,ilty. 
""ii".ity, nl"i.r:*".t p"u"i_sion, LHC Higgs sigaal strength, and the DM retic J"*irvtJii.*i o"r*rir"are 

_imposed and a viable parameter spa(e js obtailed.
The su(2) Higgs scala.r doublets (as rn Rer [!) irr this rnodel are con-rentionally expressed as, dr = \Hi,g#l)f, Oz = X;.w,tii.lf ,- f;-'=

ta,i, S;r The explicit expressio! of the minimization conditions for thepotential, the maris cigeDsts.tes and the other particle contents can be fouad in
trl

2 Results and Conclusion

The- DM 'na:ss, Mp" is varied eom ! Ce! t1lOOO GeV and quartic couplingq from -0.25 to O.25, A,Ma- from 0 to 20 GeV. We *o n,J A,u1r"r : rU;GeV to avoid the colider constraints 1r1. m" u*"U II[[ il^L] 
"r" 

u*"a 
",@ The Author(t, uuder excluiE licere ro Sprihaer Nstue SiBaporc pte Lrd. 2024

l:-**,:r:, (Ed!.): HEPS 2022. SppHy 304, pp. 62H2t,2ozl] '-- ' -"""'-
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A Minimal Dark Matter Model
with Vector Like Fermions

Najimuddin Khanl(a), Pritam Das2, and Mrina.l Kumar DasB

r Depaitment of Physics, Aligarh Muslim Udversity, Aligarh 202002, India
Dkha.D. DhoaEu. sc . i!

2 Departurent of P\oics, Salbai College, Baksa 281318, Assa^a, India
3 Tezpu! University, Nspaa& 784028, Assam, India

Abstract. We study a simplest viable dark matter model with a SU(2)
leal singlet scalar, \.ector-like singlet and a doublet lepton. We 6nd a
considerable eohancement in the allowed region of the scala! dark mat-
ter parameter space under the influence of the new Yukawa coupLi[g. In
padicular, the Yukawa coupling associated with the fermiou sector pro-
foundly iniuences the dark metter parameter space, grcatly enhancing
the regions that comply with the c[rrent observed relic density of the
Universe.

1 Introduction and Model FYamework

The viable Dark Mattcr (DM) candidate in the extended singlet scalar model is
the lightest Z2-odd singlet scalar S. The detailed calculation cau be found at l1].The charge profile of the paxticle content under SU(2) x U(l)y x 22 eue defirred
as S(1,0 -1), FDQ, -1, -7) aud E5(1, -2, -1). Thc additional Lagrangiau of the
model read as,

t== f,w,sP - f,*s'o' - l^'rs" - 4l5o +F t))t Df D +Esrt, DrE5 - M1111F1;F12

-M7y5E5E5 -ypFppEs-yyiT,iFps+h.c., (1)

O = G+, H+:iic )r is the SM Higgs doublet with va.cuu& expectation lalue
u = 246.221 GeV. The masses of the Z2-odd neutral fermion and scala,r lield are,
Mxo, = Mro, 4 = tt+!- and, Mfl = 2,1u2. i beitrg rhe Standard Modet Higgs
quartic coupling [1]. Only the $calar fields S for M5 < ,rE: can bchave as a vi{rble
DM canrlidate. We keep Ms* = 1500 CeV and cosp = O.ggS fi*"a though out
the &nalysi!, to satisfy experi_mental conrjtraints ars in Rcf. [l],

2 Results and Discussion

As pointed out in the previous section, the viable DM candidate in this model is
the lightest Z2-odd singlet scalar. S. The production mechanism of this DM can_
didate depends upon thc Higgs polta,l couplings x through s- and cros+.channels
@ Th€ Autho!(6), under cxcluiv€ ticeEe ro Sprirg€r Narure SiDgapo!€ pt€ Ltd.2024
S. Jebs et sl. (Eds.): HEPS 2022, SppIry 304, pp. 617-{19, 2024--
https://doi . ors/ l 0. I 007/97&9s 1-92-0289-3_t 36
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1. Inttoduction

Diamond Ktrarkongorr. a1d Laithun Boroa
lDepartment of Mnthematbs and Statistics , ICFAI llniaersity, Shillong_7g3001,

Meghnlaya, lndia
2Departmeat of Matlematies, Salbari- C-otkge, Baksa_7gl31g, Assm, Inilia

Some Properties of the total graph of the fing zn x z*

*Ema;il Id: kharko n ordiamond@ ail.com(Corresponding Author)
Abstract' In this chapter, Let R be a commutative rhg and Z(g) be its set of zero divisors. Thetotal graph of R, is the (undirected) graph with ";, ,; n, ana ro, distinct r,), € R thevertices r and y are adjacent if and only if x + y e Z(R)-In t,O 

"t 
up,"r, *" present the surveyon tle t_olal graph of the ,inc z^ x7z^ und *e arso ontair,.a *-" new resurts of the totalgraph of the ring 2,, x Z_

Kq,words: Total graph; r-partite; planarity; outerylanarity.

Algebraic graph theory is the branch of mathematics which deals with graphs whichare associated with various algebraic strucfures such as groups, rings, vector spacesetc. The concept of associating graphs with rings wa" fu"t'i,.,t odr""d by I. Beck in theyear 1988'-But Beck was only concemed about cororings. Beck defined the zero divisorgraph of the ring R as the graph with R as the set of Jertices and for distinc t x,y e R,x is adjacent to / if and only if xy = 0. D. F. Anderson and livingston [2] redefined thezero divisor graph in a sright different manner as compared to the one defined byBeck. They defined the zero divisor graph of R, ,ro* tuiir,g Z(R) \ {0} as the set ofvertices and for rtislin6 x,y e R, r is adjacent to y if and only if xy = 0, where Z(R)denote the set of zero divisors of R. Recentlp An<Ierson and Badawi [1] inhoduced
the total graph of the ring i, denoted by r. (Rj as the graph with R as the set of vertices
and for distinct u, v e R, u is adjacent to y if and o.rff if 

" + z = 0. They studied somegraphical parameters of this graph zuch as diameter and girth. In addition, theystudied some special subgraphs of Ir(R), and studied the total graph based on thesesubgraphs' Chervam and Asir studied the totar graph of the ring zn, they obtained
certain fundamental properties of this graph andlomputd its independent number
and clique number. Dhorajia [6] studied certain fundLental properties of the totargraph of the ring Znx V.m, such as independent number, clique number andhaversibility property ol Tr(zn x z*)- ]Ktarkongor et al [[ compute several
topologica_I indices of Tr(Zn x Z^).
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Phlsics FronlieB: Bridging Iheories ohd Experimer* (yotumeJ)

Application of Smartphone-based Sensing Toolsfor Analysis of Agricurtural soil paramzters
Priyanka Dast' and pabira Narh:rDepartnent

of Physics, Salbari College, Salbari, Baksa, AssamrDeparhnent of Physics, Tezpur Unrversity. Te.eur, Assarn
E-mail: 5 t.5 al

I. JNTRODUCNON

Soil- is described as a thin layer of the eanh,s cnrst that actsas a narural envimnment o, pt_r a"u"lop_*i -uili
comes the case of healthy plans growth _O,proau"tion.lihas been found^ that upiro^im"rlty OO"a 

-"i'J,i.'viirli
depends or soil ferriliry ItJ. Therefore solt is a funiamlnajresource.thar one needs to manage carefully. Soil f*iii* iquality 

. 
is primarily derermin"i uy ,r,.-""ii:. il;?*l:physical 
,and biological propeniei Soif., pf,y.i.ri" ilj

::::fl:ilryl"ry* such as irs warer cont"nt. ir," gro,rtr, oiumer mrcroorganisms etc. are visible to ey", Uut ,""1_.t i".the chemicat compositions such as its fii;;;l; t;;#;nutrients like phosphorous. nitrogen. potsssium and othermeral elements present in the soii The kno;f"ag"-.f 
"_*itype and quantity of fenilizers a U. *"A-ir"" .p*ii'"farm,and is very important as it prevents wa$age of monev

[i:Tl!jf;'#"0=^J.i',ft tu*iJl:f 
"".#:lX* 

jni
rcnrltzation in_soil affects the eco-system ofour environire-ntrn many ways [2_5]

Y:* ,lT 50% of India,s btal poputation is curenttvengaged direcrty or indirectty *to 
"i.iri,r.. ioi. riJrlljiia-rarge section of people associated-with ,t,li ,iru f,*'r"screntrhc knowledge for moniloring of .oit qrufity'oi il"ipaddy land. Various sensors such as *iar"i"i*

TeasureTe:r_ oprical and electrochemjcal_based ;;; ;;commercially available; but ir requircs tectrnlcaf lnoJejiito handte hese roots. Funher. ;l*, ,fr"-"r*r"# I,l'.n-i

^^ 1t1Tf-:"'l l. , thitr hycr of rhc crrth.. crus. lh.r s.raes
::_:_y,loh hrqitr-r f9r phtr. srowlh. c*p ri.ra i. i"rrryoepcod.nt oo soil fcrailitv whetr ilgrontbandpil";;il."dfi ;.;,".X'1,*ot"oi,"lH,,r.f;l
reourc.- atrt onc lrccdi to motrilor clrcfully. M{tr} ,;;;;;rrc €rrihblc for detcrmioetion of.oit p.oar"t"r. iit . nrr:lricontcnl, pH lev.l ctc. How.vc.. irr,"iriti".rr"tr..i..a-"a'#;H*i"J;lihll,l'i.i[I; jtj
liDit.d.- 

-to ordcr to providc trto.! ,ccurua.r porrrbl., rdarfordsbL serlsing !]rt. !, D.rr sm.rtphooe'.t"xd ..nriog riihavc lrccn dcvclopcd with the help of ,fr" i.."g-,.". ]
lT-111h.".. rerhnoto$.. Hcrcin, rppiicrtions .f r.""r.pi"r.-
:::-o-.:"tirt roots thot uaitiz_r in_buitr rmarrphon. ..o.[r. fo,o.tc(trcD atrd ena[ris of soil psrrmcteE t 

"r. lc.o ai*r.rJrors papcr- covcl! tha dcrigD aDd norkiog of varioorsmartphonc,brled- scuring sysicmr ro. monit-o.lng oi' i1iprnmctlrs with rcfarcme to rtrour.ac{onitrriDcd
anvlfonmcot!.

,r.rf#"rJfl"il.."*hof,., s.r8itrs, Soit trurrieDt, Soir pH,

systems the field collected data cannot be shared and thrrstrluneotatre meilsures on contolling of the nufients oi u-naffected farmland cannor be 
"frLr. 

ef,f,"rgr, 
' jid.r#

govemmenal 
. 
agencies_ have Oeen e.tabtistre? ro assiiirarmers rn various levels, such faciliries 

"r" 
ir"a.qratJar'jstill nol rvailable-in many remote and interior *;;;;;;country.. lhus. a parmer fiom a remote place n..a, io prr ugreat effon to get his soil quality clect<ea fiom an eioe,iusuatly avaitabte in the disiict i,. ,ri_arrrri"ra'3,.i#l'"'

T:I, ry,i. of our .country. Many barch *ir. J._"ri
rEcnnrques are available for determinalion of soil nutriens.However batch method consumes a lone time , t,.o.
amount 

. of chemicals and a bulky T";r;; liilsp€ctrophotometer is needed. however. ii b"aoaa, e*o.n"ir"
ano otmcutt to be employed on the field. Nowadavs. 'seve.ri
commercial tesr kits are available for soil _"ltri;;;r;;:;
dcvices only offer an_ approximation of the n*a.n, *i,.ii(r.e...row. medtum and high), thus, they are suitable f.lr ,,cin.
as rruhal screening purposes only 17_iO]. Hence, til" l; ;;
y:F^:I lT rbr a simple, fietd_portabti. ,r.._tienary' urJrerauvely 

- 
tow-cost albmative approach using ,rhich--acommon farmq residing in rhe iniirior ,.gi- ;_ ;;;i,.;the soil guality ofhis farmland_

On the other hand smartphones. equipped with sophisticaredr"nTT. 
. -d supported by powerfirl data pro..rrinl

capabilities. have become ubiqritom f t t]. a;;r{ilil;:
devices for soil analysis presens u t 

"nrforrn"rir. ipir*""fuproviding critical insighis into soil health. 
"r;";i';;|.:motsture content, and other kev

"nb.ti,; ;;;";;;;Ti ^firjTl'J:',' *lXlr,jiJ
democratizes 

. 
access to soil data ,ri ;Iil ;;;;;;1seamlessly with precision agriculrure practices, enablinsmore efficienr resource urilizati'bn anJ su#;ili##;:",

This paper.explores the various smanphone_based sensinetoots avai labte for agricultural -lf -ai,rir.'.rJr"ii *'ii.ii
:T:.p"y, T* of use. and porenriat impacr _ 

"ga.irir.ifl]cftces, ff examining different smartphon" b-r*d';;isensrng tools. the benefib and challenge's ;;;il; "il;these technologies have been hightighteld. ff,. gJ-rf if,l,
1.-y1.* y-k is ro hishtighr thi crij-ttcat ."k r;;'.;;r#oevrces based on smartohones .", pl"y i;;;;;;;;sustainability and modem agricu lture.
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METADYNAMICS :

UNLOCKING RARE EVENTS IN

MOLECULAR LANDSCAPES

Chintu Das

Institute ofTechnical and Macromolecular Chemistry flTMC)'
RWTH Aachen Universiry GermanY

I

I

I ABSTRACT:

Metadynamics is a one of the most effrcient enhanced sampling

techniques which helps to explore complex molecular anogyl-S:'p"

Mttr ttre frep of Coliective variable (CV), a history dependent bias is

added along the defined Cv to facilitate the exploration ofrare events-

By periodically adding the gaussian-shaped potential as bias'

,n.tuaynuri.t ir"lps the system to cross the high activation barrier

and explore the whole phase space. Once all the possible events are

.*plor.d, on. .* get ihe whole free energy surface (FES) for the

,ptem. the article provides a concise introduction to metadynarn ics'

off..ing u tu.rury of its key concepts and principles

INTRODUCTION:

Atomistic simulation plays akey role in the fieldof chemistry

physics, biology and material science, to understand the dynamics of

u r*l.ty oiproUt.ms. Ithelps to understand the atomistic insight into

Ue *Jhanics of Oifferent complex molecular process' And to achieve

this gml high-perfonnance mmputing (H PC) helps eminently Although

CI" i"t"-*.. g"*tf, of HPC and di{ferent molecular dynamia (MD)

,fgori h-, ttili,h" study of rare events rrr which the free enagy minima

ir"r"p**a lV u farge ba,ritt, it tajorchallenge in this field' The

m4orf i^itation in s-uch case isthe timescale required to study such

*i 
"r"n 

.. lnsuch situation one single uansition ftom one mirumato

(t

.r { Arlsorption pcrformace oftransition metal doped graphitic carbon
nilrtdc

-Shamim Md Harun Al Roshid 256-277.!l Applicarion ofionic liquids in the selective N-methylation ofanitines
rvirh dimethylcarbonate

-DnDimpee Das 279_297
.15 lntcrmolecular interactions acting as a supramolecular glue for
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F'UNCTIONAL MATERIALS FROM
PEPTIDE BASED GELS

Dr. Karabi Roy
Depaffnent ofChemistry

Salbari College, Salbari, Baksa-7813 l8

I. INTRODUCTION:

Supramolecu lar self-assemb ly ls a powerful approach for
fib'rication ofsophisticated sruffuIes and materials from the 'bottom
up app roach One ofthe most fasc lnatlng Soft matedal s that are
resul of this

a
t process ls the developmen gets In I o?6 Doro th

Jordan Lloyd, author fThe Chem
v

o stry of&e Proteins proposed rhi S
d€finitlon ofgel: only otrc rule seems to holdf"ralt & arul hat

h
8e /s

I I ey mu.tI be built up from two compo llen tS, one whi h
liquid

c ,s o
at the t,emperaturc under cotlliderat,ton ond the ol,her whi h

lhe lling
c

ge substance Ptope\ often spoken ofas he 8elalor s a
solid. Ihe eI itsetfhas the mechan IcoIpropeni CS ofa I id,so e. II
can mainta n /s -forn under J ttess of I/s o lvn 1reigh nd ndea u r

mechan IcaI slress II .tho l.9J the phenomenon ofslra lBut,
ln

hat acnully ls the general description ofgel Welt, the simplest
way to describe gels ts they are intermediate state ofrnatter between

lid and liquid states Gels cim be visualised easilvas lt does not fl
hen the

ow
conta rung tube ofthe gel IS ln erted and t ta ble

without
s ys s ta

fallmg apan for few nxnutes 12l Gels ale basicallvseml lid-so
aggregates u,hich consist oftwo phases a 'liquid like phase that ls

so vent and a solid- ike network that entraps the liqui( thereby
preventlng lts flow. The liquid can be aqueous or orgamc so vent and
the sotid 1S termed as the gelator. Mechanicail v, t beha lidves a5 a so

1t ls viscoelastic 1n nature J 4l

315
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METADYNAMICS :

IJNLOCKING RARE EVENTS IN

MOLECULAR LANDSCAPES

Chintu Das

Institute of Technical and Macromolecular Chemistry (lTIvlC),

RWTH Aachen University, Germany

ABSTRACT:

Metadyramics is a one ofthe most efftcient enhanced sampling

techniques which helps to explore complex molecular anerS' ld1p"
With the help of Collective variable (CV), a history dependent bias is

added along ttre defined CV to facilitate the exploration ofrare events'

By periodically adding the gaussian-shaped potential as bias'

meadynamics ilelps the system to cross the high activation barrier

and explore ttre whole phase space' Once all the possible events are

e*plored, one can get the whole free energy surface (FES) for the

q6tem. The article provides a concise infioduction to metadynam ics'

off"tirg 
" 
to..ury of its key concepts and principles'

INTRODUCTION:

Atomistic simulation plays a key role in the field of chemistry

physics, biolory and material science, to undemtand the dynamics of

u ,uri.ry ofptoUt.ms. It helps to undersund the atomistic insight into

the mecianls ofdi{ferent mmplex molecular process' And to achieYe

this gml high-performarrce computing ftIPC) helps eminendy Although

tf* i".-en.. gro"A, of HPC and di{ferent molecular dynamia (MD)

algorithnL sti[the study of rare events in which the free enogy minima

is's"pa.atea Uy a targe barrier, is major chatlenge in this field' The

,nuiot f irnitu,ion in such case is the timescale required to study such

rare events. In such situation one single farsition from one mimma to

(l )
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INTERMOLECULAR INTERACTION $

ACTING AS A SUPRAMOLEC ULAR GLII
FOR DESIGN ING DIFF'ERENT ORGANI

SOLIDSTATEFORMS

ABSTRACT:
Intermolecular interactions are non-covalent interactiong

are weaker in energy than the conventiona[ covalent bonds.

of their weak nature, all these interactions are important for
various supramolecular synthons in the field of crystal

Crystal engineering focuses on synthesis ofdifferent organic

forms that are relevant to various fields ofchemistry, physics,

materials and phanruceutical sciorce by using zupramolecular

as the binding material. A systematic and brief ov
understanding of non-covalent intermolecular interactions and

importance in designing different organic solid-state forms by
supramolecular synthon has beenprovided in this chaptu.
1.1 Supramolecular synthon in crystal engineering:

Crystal engineering involves construction ofmolecular
based on the undersanding ofdiflerent intermolecular interactions.

modem definition of Cryslal Dngineeritrgwas proposed by
R. Desiraju in I 988 as " lhe under,vtanding of htermol,
inlerqclions in lhe conlext of cryslal pocking and the uti
of such underslondirtg in the design of new solids wilh d,

physical and chemical properties".l3 Supramolecular synthofi
supramolecularsynthesis is similarto the conceptofmolecular s

in organic synthesis. They act as small repetitive structural
composed of molecular functionalities resulting in large net

rzs8)

\\'l

ll

-o

[igure l.l Different supramolecular synthons commonly observed in
organic molecules.r

Supramolecular rynthons can be classifi d into homosynthons
',rnd helerasynlhons based on the presence offunctional groups in
the componenE. When ttre nrpramolecular synthon is formed between
romponents with similar functional groups (COOH' COOH,
('ONHr"'CONH, etc.) it is termed as supramolecular homosynthon
whereas if it forms between the components with different functional

sroups (COOH"'pyridine, COOH "CONH, CONHr" pyridine
r:tc.) it is termed as supramolecular heterosynthon.6

A detailed description ofall the intermolecular interactions
rrrvolved in designing various supramolecular synthons are discussed

rrr this chapter.
1.2. vnn derWaals interactions

The surn ofall isoropic stabilizing and destabilizing interactions
tlratarise from the attractive (dispersive) andrepulsive forces between
rrxrlecnles are termed as van der Waals interactions. They are highly
rrou-directional in nature. Dispersive interactions are dependent on

'28r,

lt

o-tr. lt --\
't-

Dr.Tlishna Rnjboqfl
Assistant Professor, Department of 

fl:5.ft Xffi$;t|fl1

,ilructures.{Desiraju defi ned Supramolecular Synthon a s " s tntcturol
mils within supermolea es which can he formed and/ or
,t.tsembled by lmowt or conceivable synlhetic operations involvirrg
r ermoleanlar inleracliotts" .a Few examples of supramolecular
,;1,nthon observed in various organic molecules are shown in figurc
il.
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Gene Regutation and Disease:
The Signifrcance of Epigenetics

, Shanista $rml(ditrr,t drrjit Krlilal.tDqnrffi of Botury, Selbri Collcge. S"tUri, il"t* ZA 13 l g, Acsasf hdia:Dcpartnrert ofBorany, Gsuhari University, Guwahai 7g!0t1, e"."* foOi".Correryonding author: kaliraindrajitT@grmil.com

Abstrect

,By upregulating downregulating or entirely sitencing genes, epigenctic
modiEcatiors nrch as DNA mcthyration, histone methyra:ion ana ac*yratiol 

"r""tgene expression at the Fanscriptionar rever. pathorogicar dysregulation Lf epigenetic
processes can resurt in the deveropment of cancer, neurorogicar probrems, melbofic
problems and cardiovascular disease. It is therefore very interesting from a crinicar
stardpoirt to fnd medicarions rhrr brock these epigenetic modificatiins. In this str:dy,
we provide an orcrvierv of the cpigenctic p.oceruer litrkcd to many ittnerses anJ
conditions, such as cancer, neurorogicar disorden, metabolic and cardiovascular
disorders uudersranrling tlre particurar epigenetic arterations tinted to various kindsof illnesses Mkes it easier to create inhibiton lhat cen be employed as cpiBenetic
rredications. The main groups of epigerctic medicatiom now in use are coverd in
this overview, including those tlmt slp}ress DNA metlrylation, corrccting epigcnetic
alrerarions and reating discase &rough blocking modicatiore, bromodomri-r, irhiirt*r,
histone scetyl transferase inhibitorr, histooe dcacetylase inhibitors, protein
rnetbltransferrse inhibitoo and histore orahylatior inhibiton.

IGy rordr: f,prien etics, Meabolic, Cancer, Gene *pnssion and gene sileacing

Intodrctiol

- Epigenetics is a rapidry growing fierd that has revorutioaized our undentanding
of gene rcgulation and its rore in human diseases. However, it is now evident thai
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Working of portiomentory
Democrocy in lndio:

Sr_"_""sses, Choilenges qnd
Meosures to Oveicome

-Mn Durlov Kn 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 evorving societal
complexities. This articre 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 rore ofthe president to the functioning ofthe
two houses of parriament, 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 ef[ective govemance.

Keywords : Investigale, intrhate, cornerctone, Weslminster,
ceremonial head, summon, prorogue, checks and balonce,
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-Sumitra Naqary
-A,ssistant hofessor

Salbari College, Salbari

rT.a :

rffi Er<rqrfi g5{fr frin-eTE grn-ql rrT{i ffi
qts'mFrn er*rq-* qrqrq trq r tlM tnel q.t<qlrflirf{ ffi
ffi glrq qrqlr T6qF{ qT+ eq g-+n$laTa} q1<qr{ql-{nrfi
qrrdr rrr+ F+q} st rrcrq ffi{t{ t+(r{ c-g qrarftft qt(qlq-drc-flq.

F*ffi rhflliE-qr+rn drfr t qnfuqr qrdrffi ti-<rq fffirq,
affq, qiarc s*flq qrqfuftM arafr tffi' ,lMtql 

r qrqr{ frd
gmntr arrr r &< grRr <r+ fr+qrn-+ qrqkqr nffi rHn <t{fr
g.fi ET-* qrqu ffi( rrqr&r fis]w {Fr rttqrfr rTrqf{ ?ffi{
*fu-dqR qrfu+rs <Hr+F{ar.q+ Tq Aril+ g+frr gg qraftF{
stiqrs-flq-{q ffiffi qHPs ftfu{q qrfr r

trst{ i5;rg '
rrqfr €rqr{rfrdi IrEfrFnr;firftqil<r etqk gg.gffirffi{

gfigciaE {q'fr ffi+ tqr firqTn ffi 6r* l

(l) "A language is a system of arbitrary vocal symbols by which
members of a social group co-operate & interact,, _

Sturtevant.
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Unitory or Federol; which

forrn of government is

suitoble for lndio?
An onolysis

Absttract: The choice between a'urritary and federal form of

government is a crucial deoision for any nation' determining the

distributionofpowersandresponsibilitiesbetweenthecentraland

regional entities. ln the case'of India' a diverse and complex nation

*lrn Oru.rr" cultures, languages' and socio-economic disparities'

the question of which form of govemment is more suitable becomes

"rp*iuf 
fV pertinent' Tlris article delves into an in'depth analysis of

iorn ,n. unihry and federal systems of goveruance' evaluating their

uppfi.uUifiry to the Indian context and considering the historical'

.rt*rut, administrative, and coustitutional dimensions' By examining

tlr" u.nrfit, and challenges of eaclt systenl, this orticle aims to

,r""tO. a cotnprehensive perspective on the rnost suitable form of


