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Abstract

I this paper, we have framed hisingimg Commuilopaeal inode|
Rencrl relativistic hydrodyramics iy an eXlended
the flai Fnudmurm—ltnhmmm-‘i'i.’d!k:r A i
Since general relativity (GR) has eeriaan imsiscy Wi
we have
0 GR. The dynamical parameters e derived
eQuation of s
mistly conlralled by the woupling paramete;.

:'-!n]u'rhl'_tiln-y'.:. Relepacmgdian;. India
w5 Sotence-Pilani, Mvderbad Canmiags,

Croasbark

of the Unjverse mn the peseney of
theary of gravity, The metic assumed here 5
3l the stress emerey bencay s i perfevt fhil

th Late time cosmic spocd up phemomens, bere
ntduced an additional faier EvOmeiny coupling that described (e

and analyvined. The
paramicier hias been amalvred, We have obwcrved that the bowncing behavior is

cxiended gravicy
dynamical behisvior of (he

Keywords: FRW medne, cxtended pravity, bouncing scempna, Lnergy oonglitions
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1. intreduction

Observational confirmation on the scoelerated expansin of
the prescnt Universe pave o new avenue af pesearch an
Madem cosmology. The success ol Supernova la 1, 2],
Contiic microwave backgrouni radiaton 13 4], weak lensing
151 large weale sructure 5-K]. WMAP daiu (9] Planck duta
LMY experinsent Eroups made researchers chink o il shor-
comugs of Emstean's pepseral relativiny (GRY The componen
that is instruimental whick For (he socclerated eapansion of the
Universe is known as dark enerpy (DE). This comporent has
dccupicd BE 3% of 1he ensrgy budget of the Universe,

A mater houncing wenano has been discussed for the
vosmik expansion of the Universe, as an aliemative Wity o the
inflationary paradigm [11] It depacts that there is o munsition
phase of the comracting Universs sowads the phase of expan-
son. Solomans ef af [12] have invesigaled boumce behavior for
anisupic wniverses, Bamba et of [13] exphwred bonince -
maligy from gravity amd bi-gravity, Silva oo [ 14} have mut-_:d
bouncing solutions in Rastall's thenry with o harooropic faid,
Rip sangularity scenario and bounceng Liniverse for Chaplygim
gas a6 3 D model have been cxtensively discussed by Sadamn

" Author W whom ey corroqpndence il be adinesad

0255810071 O55ai - (e o

5] Asushench, [16] demonsraed the:
mockds in Teleparalle| gravity,

Brevik and Timoshkin L7, 18] obtmned Buumcs cosmplagy
For dark fuid mancr. Cai et o 189221 have discussed the .
singular houncing cosmalagy wheress Cij oy o 123] hawe

ellectivemes o If

narss have been discussad by Brandenherger o of 124]. Bambu
e al [2527) eAplored

Dumbriz e ol 128] Bave amaly redl the howncing model i e
extemded telepanalled gpruvity, Minus o5 of [24] imvestipmed the
bowinice realization in the Irumework af peneralised ik e
gravity. Tripathy e af [30] have showt the incnease in the rate of
dyieumics wilhy (b inreae m the
bl.'n.l.n-:m,g scale fuciorn Tripathy und Mishry 131 have diseusse
boumcing cosmolvgical models in he frume wink of & simpie
eniended theory of graviry

The poesent work & devolod 1 e inecstigation o
bmincing seninio in ihe presemie ol generd rebalvissic heyalrae
dynamics (GRH) in the remewirk af an exicnded theery of
Sy, An isofropec FRW Unaverse is considerod in an cywen.
Mi‘mﬂpuvu}l.ﬂuﬂ:;uiﬂﬂiﬁuilhrpw s
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Cosmic transit behavior of the expanding cosmos in symmetric teleparallel gravity
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Abhstract 1 dudy the CUSIIC Lransil behavior of the expanding cosmos in the framewoek of symmetric leleparalle] gravity. The exact
solution of ficld equations is abtained by emploving & well-known deceleration parumeter {[3F called time changing decelerarion
parameier g = =] + r&r' where 4 = 0. The wiability amd physical reliability of the DP are investigated by using observational
constraints, Several energy conditions are discussed in this setling. .

1 Introdoction

The exisling cosmic expansion of the Universe stimukales the scientific commural 1o comprehend s escential properiies. Dhark
encrgy {DHE) and dark matter (DM} are the two dark fuids that meake up the dark sector of our Universe, according fo the seliete
of carlier and more recent obscrvational dsta [1-8]. An unknown form of enerpy that possexses high negative pressure called dark
encrgy (DE) derives the accelerated expansion |7-8). Severul ubernstive ideas have been pust ot i the literatune over thee past few
decades to address the Universe’s currens probicms and uncover fresh imsights. Many modified concepts have been propased in the
leramre, inchiding theories i &) [10=21), and f(8. G theary cancepl [22, 23], among others.

Recently, a new modified theory of gravity has atiracted the imlerest of researchers called symmumetric telepasallel (ST} gravity or
f10) gravity proposed by 1.8, fiménez et al. [24]. In Ref. [25], T. Harko examined the eapansion of symmetric ieleparallel graviry.
Boemi looked af the underfying non-melsicily gravity sigaals while eonducling an exciting inquiry of §i () graviey |36 Lazkos
etal |27] performed an intriguing study on symmetric beleparaliel gravity in which a pumber of functions were restricted The Fi
mode] also showed a similar description of an accelerated phase when subjected bo the enerpy Circumstinces s described in [28]. By
varmyang oul the singularity analfysis and dynamical system amalysis, Khyllep et ol [39] have shown that the FUQ b pravaty mngde] i
costnodogically viahle. Barros et al, [30] analyzed the lincar matter flucmations are namerically evalved and the siady of the grow
ratte of strctures and predicted that the best fit parameters reveal thar the tension between Planck ned LSS dats cai be alleviated
within this framework. f{ () Gravity has been studied from o wide varseiy of petspectives, including its covariant formulation 1311,
spherically symmetric configuration [32], energy conditions | 28], cosmography [33], signatsre of {00 gravity in cosmolgay | 1],
& an allemative 1o A CDM theory |35, and also o unigue type of 700 pravity kiown as the Weyl type 1 pravity | 36, 3] Some
smpaiant findings were made afier siadying the geodesic deviation cquation for gravity | 18] and many other works that were bom
in 10 gravity, see, for example, [39—47). Moreover, one can check the references [4%-50] For varioes cosmological implication
of the derived models.

By musivatimg arl inspiring with the work mentioned in the shove relenences in his work, | um aiming Lo explore the cosmaligical
vk | that describes the svelulion of the Universe on a large scale; [ will work withia the frmewark of ghe isotropic and spatilly
bemapencous FEW Universe in the presence of perfict fuid marter with the chojee of FIgY =a@"! + 8 where &, 8 and o) iie
canstanis, and alsy 1o verify the validity of the canstructad models with the help of energy conditions,

2 Fundamental formulation in f{ () gravity thesry
Consider the recommendsion Tae F(Q) sctbon made by

= f illﬂm.,-"'—__g'u"n +){4'-m'nl"—_.ﬂ|“h (i

el shailch_1324ay 8 yabus.com (oorrespoading author)
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Abstract,

The main motive of this investigation is o study the behavior of cosmolagicsl madel in the

presence of matter and 3 modilled holographic Riced dark energy for homogeneous hypersurface in the scalur

Lensor theory of gravitution, propased by Sucz—

law {Akarsw e i, JCAR, (1], (122 {20147) has

Bullester (Phiys, Leit, A, 113, 467 {1986)). The hybrid expansion
been used 10 get a determinate solimion. The physical comditinn

Ihul i= shear scalar proportional wo the expansaen sealar is used o obtain the solution of the field equations. The
virious physical and geometrical aspects of the model are also discisssed,

Keywords, Hypersurface-homogensous spacedime—hybrid expansion law—modifisd holographic dork

enefgy—Szez—Ballesier (heory,

1. Introduction

In the last few decades, there has been considerable
interest in studving altemnative theorics of gravitation,
the mest important among them being the scalar—
tensor theories progosed by Lyra (1951), Brans and
Dicke (1961}, Nordverdt (1970), Wagoner {1970),
Ross (1972), Dunn {1974}, Barber (1985), Sacz and
Ballester (1986), La and Steinhardh {19913, Saez and
Ballester (1986) have put forward a scular-tensor the-
oy of pravity in which the metric is coupled to o
scalar feld. This modificaion helped to solve the
‘missing mass problem’. The swdy of cosmologi-
cal models in the framework of scalar—tensor theo-
ries his been sn active area of research in the last
few decades. Cosmological models within the frame-
work of the Siez—Ballester scalur-tensor theory of
Eravitwtion have heen studied by several relarivists
and they obtained solutions in the Ssez-Baliester
scalar—ensor theory of gravitation in different con-
texls (Singh & Agrawal 1991, 1992 Ram & Tiwarni
1998; Singh & Ram 2003: Mohamty & Sahu 2003,
2004:; Reddy er af 2006, 2008; Katore e ol 2000,
Rao er al. 2011; Jamil o al. 2012; Samanta ef ai

2003: Ghate & Sontakke 2014; Katore & Shaikh 2014,
20150, b,

The expansion of the universe is acceleraling and are
presented by twio groups (the Supernova Cosmaolngy
Project and the High- Z team ) (Garnavich eral. 19984, b,
Perlmutter «f al. 1997, 1998, 1999: Ricss er af | g,
2000, 2004 Schmidt er ol 1993 Tonry e @l 20033,
A mysterious energy Form called the dark enerey (DE)
may be responsible for the expansion and acoeleration
of the vniverse. DE obeys a simple EoS in the form
f# = wp. where p is the energy density, p i5 the isolropic
pressure and w is the Eo¥ parameter, which is not neces-
sarily constont. The Wilkinzon Microwave Anasnbropy
Probe (WMAP) measures that dark energy, dark matter
and baryonie matter occupies T3%, 215 und 4% respe-
tively, of the energy-mass content of the universe, Al
W = —| iz the simplest candidsie of dark energy, i.c.
cosmaslogicn] constant with time-depe ndem eajuation of
stute. The guintessence, phasilom, iuintis, fwchyon,
dilaton with interacting dark energy models like helo-
graphic und ageprphic models are the other dynamical
durk energy models with time-dependent equation of
state that are studied to explain the weeelerated expun-
ston of the universe.

y
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1. Imtroduetion

The madification of Hilbert-Binstein action are dissde feundation of
varind mpdified theories, Among the modified theories, fiRltheory i
usefial, sinoe B preserves wellesiablished  resalis al the overall
Relativity, Modified Gauss-Boneed {GB) graviey or flGmmyity B oene
altogether the modified versions of general theory of relativiey (GR) by
aloeg side an arbitrary function of the Gauss-Rannet quadrarsc in-
variant, G within the Einetein-Hilbert actian (Noiri et &l, 2006), Srring
theery by love energy efective scabe i thas the essential background for
the medivasion of AGIheory (Copnoln « al. 2006 LA Ccelerated sxpan-
sion of the usiverse, irasition from deceleration 1 accelerating phase
of the universe, sarisfactory system tests, helpfial within the explanstios
of chermodynamics Sadisdi (204111 apd pratection of all pﬂm'hllt [iaar
sars of fumre singularities (Bamba et al (2010 mre expedidousty
slucdated by ihis heary. Using RGrne will construct vishle n.mt
cessistent models with kocal constrains of genernl theary of relatvity
Myreakulov et al. (2011} exploced this theory to neview D _aun as im-
fatinnary era. The validiey of gecopd Law of thermodymamesy in T
gty far dynamical (Hublle and event) horizces fids baen exensively
seaddied by Sadjodi (2011) without using poover-law asid Jogarithmic
enlropy corrections. Jawad o, al (2012) mestioned cosmodogical ag-
plication of holographic Dark Energy (HDE) wilthin the framewordk of

meodified pravity, Cojeintly Javend et al (2004] m-rl:l.m;li the re-
CONEIELETHm o of latest agegraphic dark @nergy i El mecleel
i < £r (2016] shucied

and f{GItheary within the fla FRW space-time. Shamer

the amisntropsc universe in fGIGravily. Sharil and Fatims (2014, 2015,
T016a, 2016k, 201 6) snadied emergy conditions, wormbale :_ulull.:fu_
buili-in inflation, Noether symmetries also s spherical salution with
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ceaformal symmetry im fFnheory respectively . Generalmed Seceod
Law of Thermedynamics (GSLT] has been scudied for Jigrawity by
Sharif and Fatima (2014] within the framewark of las FRW universe
model. Trasersable wormboles by considering power-law funcios
FIG) = ataln as redshift function are discussed Wy Shorif sl
lkram [201%% Sharl and Fatima [3016a) have found wirmhode salu-
thees in galactic halo reglon for f{G)gravicy. Equivalent suchors (20174,
90178} have siudied the evolution of sheardree azially symmefric
configuration in fFlgravity within be presence of dark sources and
conjaintly mentioned 1he dynamics of stellar flaments with cyblindrical
symmetry within the context of fGgravity, Shard and Fatirns (317}
pudbed ke dynamics of seif-gravitating fuid using structure scalars foar
geamerry within the conrexr of M cosmalogy

I recent years, Holographic Dask Emesgy (HDE] mudels have re
ceived considersble atiention bo explain dark energy cosmalogieal
modils. Several properties of Hobographic Riced DE are irmvestigaacd
(Cohen et, ol (1999, Huang and LI (2004], Ehang and ‘Wu (20451,
Grands anil DEiveros {30081, Gao £ al. (3009}, Chen and Fing (20091,
Bisu [2004)) in several contexss, Serare (R0GT) discussed Bolographic
dark energy model in Brang-Dicke theory. Setars apd Wrnegass (2005
pbemined 18 cosmological dynemics of imernding Bologmphic dark
energy medel, Sarkar and Mahansa (2013) srudicd the evalution of
hodographic dark energy in Bianchi type-l space time with fomsmnd
dieeleration parameter. Holographic dark energy model has been ine
vesigabed by Smrkar [2004) b0 Riarchd type-d aniverse wilh [Enesrdy
yarying decelerstion parametss. Several relativists iKiran er al
[20714).5andhi a6 al.{200Ta, 2T, Raju el al, (20161) have expiored
the helographiv dark energy in several cosjexts. Mon-aarss plane
symmerric mniverse cramnied with matier Bnd ansotrogic owodified
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ACDM cosmological models with quintessence in fiR) theory of gravitation
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Absiract. The work is ihe sdudy of Bignchi type-| maedels with hedogeaphic dark energy in the Iramew ork
ol fIR} theory of gravitation. The exact solutions of the fiekd equations wre deduced by considenng the
expanential aml power-law vidumetric expansion, YVanous physical and kinematical properties of the models
are discussed, In additien 10 make our mierpretation mone clear for that we have laken the statefinder
diagnostic pair {r, v} amd cosmic perk parameter jir) 1o charcterize different phases of the universe, The
Wolographie scalar fields of dark energy are reconstructed and quintessence potential For both the models
describing aceelenited expansion of the undverse is also phtained

Keywords. Rianchi type-1—hdographic dark energy—gquintessence—ji R theory o gravitation

1. Introduction

ngh-!".'d-ﬁhiﬁ Hul"ﬂl’:‘llwu. I,.'I_lhlllil’.' |1Iig:n:|wi|'n,-. back-
ground fuctuation, E:ul;n;:,r :luxlering annid lurge-scale
sirectures have confirmed the cosmic peceleration
(Rigss e al, [1998; Perdmutter o al, 1Y Sperpe]
el gl 2H3; Bennmett of ol 2003; Tegmork er al
H¥Ma b), These recent observations of the universe
from ustrophysical data informed an cntire abrup
picture of accelerated expansion of the universe. The
mapor part of the upiverse inchedes dask matier and
dark cncrgy with high negative pressure which couses
expansion of the universe. Modified or alicrmanve
theorics of gravity are attracting many researchers (o
crpluin kate-time acceleration of thie oniverse and dark
crcrgy, Several modified theomes such as fIR) Eravity
Capiraello 2002 Caroll & of 20045, 71T Eravily
{Ferraro & Fioring 2007), (8. T gravity (Harko e s,
201 1 Houndpo 2002), FIG) gravity (Fhao 2012}, ete.,
are receiving keen interest now o days. Buchadahl
(19700 propesed §TR) pravity to  genernlize Ein-
stein's peneral theory of relativity. It is adopeed 1o
cxplain the sccelerated capansion and sructure for-
mation of the universe. A new type of isolrapic cos-
mobopical models without singularity in iR was

Published onlise; 23 May MM

presented by Starobinsky (1980), For the sake of
evsmologically valusble fR} models, the £{R) theory
is treated as most suitable among the various modified
theories of gravitmion. In this theory the functions of
the Ricei scalar are the higher-order eurvatune
invariants. The exact solution of cosmological models
in ¢omtext of FIR)} pravity has been investigated by
Caporsictlo er al, {2K08). Nojiri and Odintsov { 2008)
have pooposed the coalition of carly time expamsion
amd late time aceeleration applicable w (R} gravity
models. The expansion of the universe due 1o aniso-
tropic Auid in (R} gravity has been discussed hy
Sharif and Kausar (200111 Katore er of (200060 dis-
cussed Buanchi type-l cosmological models which is
applicable o the carly era of evolution of the universe
in FiRY geaivity.

The nature of dark encrgy can also be Investgated
m keeping with soime basic quantum gruviliticonl
ponciples and one of that is hoelographic dark cnergy
pranciple. 1t states that the number of degrees of
freedom of & physical system should scale with it
bounding area rather than with its volume. For the
solution of the dark energy problem, the hobographic
dark cocrgy is another candidate based on the
holographic prninciple which was tirstly sdvocated by
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In this paper, we have investigated the stability of General Relativistic Hydradynam-
ics {GRHD) model in a Friedmann-Robertson—Walker space-time with the volumetrie
power law in teleparaliel gravity, The basic squations are derived along with its thermo-
dynamical aspects. Thermodynamic temperature amd entropy density of the model are
also obtained. The state finder dingnestic pair and jerk parameter are analveed to char-
scterize different phases of the universe and the well-known astrophysical phenomena
such as leok-back time, the luminosity distance with fedshift are derivid, The maodsl
shows an accolorated expansion with infiationary era in the enrly and the very lato time
of the cosmic evolution, The GRHD model is stable at the early phases of the universe
and s unstable at late times.

Keywords: FEW space-time; extended teleparallil Eravity; state finder pair; stability
analysis.

Mathematics Subject Classificazion 2020: 83005

1. Introduction

The experimental results of high redshift supernovae. COSIMIC mi
anisotropy and galaxy clustering confirmed the
(Riess et al [32], Bennet et
et al [46]). The reason cited

crowave background
cosmic acceleration of the universe
al, [E!:] Spergel et al. [45], Riess et gf [33], Tegmark
for this accelerated expansion is possibly the Prisence
*Corresponding author.
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Abstract We hove studied Friedmann-Roberson—Walker
(FRW) cosmological models within the presence of Gen-
eral Relativistic Hydrodynamics (GEH) in General Relasiv-
ity. Exact solutions of the field equations are deduced by
comadering the special form of the average scale fackor com-
sadercd by Abdusssttar and Prajapat (Asurophys. Spece S
331657, 200 1), constraining the deceleration parameter and
a special fosm of deceletation parameter by Singh and Deb-
nath {Inc ). Theor Phys, 48:351, 2009), The value of the
deceleration is always negative which represems an infla-
tionary accelerating model of the universe. The cosmic jerk
parameter is positive, throughout the entire life of the uni-
verse which ensures an accelerated expansion. The Phan-
tom, Chaplygin gas, and Tachyon fickls are discussed. The
scalar figld values of tachyon and phantom increase with
time, while the scalar potential values of tachyon 2nd phan-
tom decrease with time,

Keywords FEW metric - General relauvistic
hydredynamics - General relativity
1 Introduction

Einsiein's theory of general relativity plays & nuj.nr rale in
cosmological consequences involving compact ohjects such
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as neutron dars and black holes. The production of rel-
ativistic radio jets in active galactic nucled, explained by
cither hydrodynamic of electromagnet micchanisms, -
valves rotating supermassive black holes. Tauh (197#) in-
trodisced the concepts of general relativistic hydrodynam-
ics, Inactive galaxies the central object is likely to be a
black hole and energy is transported from the inner 10 po
oud e 10 l;p[: or more l'B-EEE:InuirI el al. 1984, The egua-
tions governing the dymamics of relativistic astrophysacal
systems are an Intricate set of coupled, time-dependent
partial differential equations, comprising the general reli-
tivistic hydrodyramics and magnetohvdrodynamics equa-
nons: (GRHIVGREMHD: hereaftery and Einsiein's grovilu-
tional feld equations, The imilation of GRHD problems
i5 of countles prevmanence b the nﬁ:rnphj,mp;x commmaenal.
Banyuls e1 al (1907} cxablished the complele dedvations
of GHRD equations. Pons et al. | [998) presented the pro-
cedure o spdve the GHRD squations by using any of the
Special Relativistic Riemann Solvers. Fonl eu al, (2002) ex-
plored High-RBesolution Sheck caprurning schemes W derive
the solutions of the equations of GHRD. Bakan o al. (20403 )
discussed the ability of the GHRD code and carded o
long-term accurate evolutiens of the liscar and nonlineas
dynamics of isokabed relaivistic stars. Liw et al, (2004} de-
veloped GHRD cods with viecosity Tor the solutions of the
Mavier-Siokes equation, Foni (2005) discussed the formula-
tioms of the GRHDVWGRMHMD nquul:inn:-; using Cencdumoy -ty pe
schemes. Font (2007, HEE) studied comprehensive {omui-
lations of the equations of GHRED and MHD. Kavoun (2019
stuclied nearized stabiliy in frse-onder relativiaie viscoes
hyibrodynamics. Shaikh and Mishra (20200 iovestiguied the
stability of Ceneral Belaivisiic Hydrodynamics maadel in
& Froedmann-Rebenson—Walker spuce-time with the volu-
metrie power lw in teleparallel graviy. Shatkh and Mishra
{0215 have framed bouncing cosmological model of the
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Transist dark encrgy and thermodynamical aspects
of the cosmological model in teleparallel gravity
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Abstract. In this article, the perlect Muid js mntroduced for plane symmetric space-time in the framework of
weleparulie] grarvity using hybrid expansion |aw (HEL), The behaviour of sccelerating Universe is discussed by
considering the depiction moded of SUT) gravity, e, FiF) = T7 The peomemical and physical parmeters of the
model are studied. An effective epuation of aiale (oS has been investigated in the cosmological evolulion with

perfect fluid. The basic equations of thermosdvnamic

& v bisen dediced and the thermodynamecal aspects ol the

made| have been discussed, Thermadynamic temperanin: and entropy density of the moddel 2re alss shined, The
statsfinder parumerers and Jezk parameter analfysis are discassed for our obaimed model 1o distinguish our model

Trom cahier dark enerpy miodels,

Keywords, Plane symmetric model: perfect floid; (T sravity

PACS Nos  SH.80_Jk; 04.50.Kd; 04,20, )1

1. Intreduoction

The observational data such as type Ia supernovas,
cosmic microwave background (CMB) and baryonic
aopusie oscillations (BAD) confirm that the Universe is
undergoing accelerated expansion | 1-6]. Dark energy is
i hypothetical form of energy which drives the aceeler-
ated expansion of the Universe. To explain the cosmic
acceleration of the Universe, several modified theones
of gravity such as fiR} [T], (T} where T ig the ior.
sion scalar in (eleparalle] [8] and f{R, T) where R isthe
Ricei scalar and T is the trace of the enerry—momentum
tensor |9 and s¢ on have been evolved. The torsion
term ¥ in the teleparallel scenario is ransformed from
the curvature term & in peneral relativity, which modi-
fies T to f{T) by an arbitrary function with a varying
sclion known as STy gravity [10-13], Bamba e of
[14] studied exponential and logarithmic equution of
stute (EoS) models und concluded thal the crossing off
phantom divide line is observed in combined model
only. Sharif and Rani [15] showed the graphical rep-
Tesentation of k-essence in F(T) grovily, Wang [16]
ubtained spherically symmetric solutions in f(T) grav-
ity. The existence of relativistic stars was inveatigated by

Peblished onlime: 06 Februsry 2021

Bohmereral [17]. Linder [ 18] eloborated tweo new fiTy
mawiels, Bamba and Geng [19] explored the thermandy-
namics inequilibrium and non-equilibiinm descri plisns
for apparent horizon in F(T) gravity. Charped worm-
hole solutions in f(T) gravity with non-commutative

background have been extensively eaplored by Sharil

andd Rani [20¥]. Sharif and Rani [21] analysed the dynam-
ical instability of a spherically symmetric eollpsing
stur in the context of F(T) gravity. fi(T) Crravity hus
been extensively studied in literature by several emi-
nent researchers | 14,16,22-38]. Motivated by the above
investigations, we have sudied cosmelogical evolution
for depiction model of £{T ) by using plane-svmmetric
Universe with hybnd expansion law (HEL1.

L f(T) Gravity frmalism

Now let us consider the action by generalising (he
teleparalle] gravity, e, fiT} theory as

-
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Cosmic acceleration and sta bility of cosmological models

in extended teleparallel gravity
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Em Inihis paper, we “"fdfl' the model of JAT b graviy anibe presence af dark mmatcer and modified herborgragbie

o dhark gy (MHRIE} in locally rotatisnally symmetric (LRES) Bianchi type-l space—time. To achieve &
physically realistic sofution of the field equations, we have considered volumetric power and exponential expansion
e e phed the corresponding cosmulngical parameters for dark enefgy components in terms of redehift; thereafter
b7 ul?ﬂtlwt !_hu ““-FI'W“""" exparsi of (he Universe, The phyvsical and geometrical parameters of the models are
also discussed in detail. The Statefinder diagnastic pair and jerk parameter are analysed to characterise completely

different phases of the Universe.

Keywords. Locally rolationally symmetric Bianchi type-1 space—time; modified holographic Ricei dark energy;

ST ) graviny: stability facnor

PACS Nos  04.20.—q; 98.80.Jk; (4.20.Th

1. Iniroduction

High-red-shifl supermova, cosmic microwave back-
ground fuctuation, galaxy clustering and large-scale
structures have confirmed cosmic aceeleration | 1-10].
Dark energy (DE) is assumed 1o be the best candi-
date 1o explain the present cosmic acceleration. It is
also believed that 9%6% of the Universe consists of
DE and dark matter (DM). The cosmological con-
sland, quinteszence, Phantom, K-gssence, holographic
dark energy (HDE) and modified holographic Ricei
dark energy (MHRDE) are various candidaes of DE
[11,12). The modified gravity models are the natu-
fil gravitational aliernatives for DE [13,14]. Several
relativists showed their interest in the modified gravi-
\ational theory, the J( ) gravity [ 15=17], 1o explain the
acceleration of the cosmic expansion. Einstein [ 18] pro-
mualgated that in the lingar model, the £{7) theory can be
directly reduced to the teleparaliel equivalent of general
relativity (TEGR). Linder [19] propesed two new (T
midels 1o explain the accelerating expansion of the Uini-
verse, Karami ond Abdolmaleki [20] schieved the poly-
tropic gus, the standurd Chaplygin gas, the generalised
Chaplygin gas and the modified Chaplygin gus mod-
els of DE. Sharif and Rani [21] investigated anisolropic

Published onling: (6 Febroary 2021

Universe in the context of £(T) gravity. The resolution
of DM problem in the light of £{T') gravity is considered
by Jamil er al [22.23]. Setare and Darabi [24] obtained
the phantom phase of the Universe using the power-
law solution. Rodrigues ef al [25] obtained Bianchi
type-L, type-IIl and Kantowaski-Sachs anisotropic cos-
mological models, Jamil and Yussouf [26] studied §(T)
models within the Kantowaski-Sachs Universe, Kritik
and Saridakis [27] obtained the covardant formulation of
ST}y gravity, Ferraro and Guzmin |28) examined the
extra degree of freedom in f{T) gravity, Ferruro and
Cuzmdn [29] formalised the Hamiltonian in the telepar-
allel gravity. Toporensk and Tretyakow [301] investigated
cosmological perturbations in teleparallel gravity.

HDE models have received considerable atiention in
describing the sccelerasted expunsion of the Universe,
Depending on the entropy—ares relation of black holes
(Coben er af [31], Hsu [32), Gao et af [33]) and in the
light of helographic principle, the standard holographic
dark encrgy (HDE) 15 detined and characterised by

po = 3c? HﬁrL i

where ¢ i i numencal constant. Granda and Oliv
eros [34] eluhorated the concepi of HDE. Setare [35]

d
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Abstract

A class of solutions of field equations in f(R. T) gravity proposed by Harko et. al.
Llﬂll_] for a Bianchi type I (Kasner form) space~time with dark matter and Holo-
graphic Dark Energy (HDE) is mentioned. Exact solutions of ficld equations are
obtained with volumetric pawer and exponential expansion laws. The negative value
of the deceleration parameter represents the present acceleration of the universe. It
is observed that EoS parameter of HDE is a decreasing function, converges 1o the
negative value in Power-law model whereas in exponential model, it behaves like
cosmological constant. The overall density parameter approaches to some constant
values close to 1 which is in agreement with the observational data of the universe,
The physical and geometrical parameters of the models are discussed in detail. The
statefinder diagnostic pair and jerk parameter are analyzed w characterize com-
pletely different phases of the universe.

Keywords Modified gravity - Bianchi type-I space—ime in Kasner form - HDE

1 Introduction

Observational data from the Cosmic Microwave Background (CMB), Type Ia
Supernovae (SNe) and Large Scale Structure (LSS) indicates that our universe is
accelerating and expanding [ 1-3]. Dark Energy (DE) is the bizarre cosmic fluid hav-
ing strong negative pressure which makes the universe to accelerate and expand.
The cosmological constant A is the simple candidate of the DE. The quintessence
scalar field models [4, 51, the phantom model [6, T, k-cssence[8-10], tachyon field
[11, 12], Chaplygin gas [13, 14]. Holographic Dark Energy [15, 16] are the various
important candidates of DE. Modifications of general relativity are attracting more

B¢ ALY, Shatkh
shikh_2374ay @ yahiu.com
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Late time cosmic acceleration with observational constraints
in symmetric teleparallel gravity
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Abstract: We have probed spatially homogencous unisatropic Bianchi type:l amiverse in £1) gravity in the presence of
dark matter, Tsallis helographic dark energy (THDE) and Rényi holographic dark energy (RHDE} were the goals of this
rescarch, where (3 denctes the non-metricity sealor. It {3 presumable thar the Lugrangian () depends linearly an £ In
order 1o armive al the answer, the model parineter wos constraimed I:I::iI1|_E the 30 observationn] Hubhle data PCRELLEY i The
range 0= 2= 136, We edtimated model parameter using the Markow Chain Mome Carlo (MCMC} approach and found tha:
the musdel and observatioms appeared s be in g agreement, In order o find the precise solution of the field equations, we
ke ot aceount a ime-varying deceleration parareter (P in this work. This paraneter creates an accelersiing univesse,
For the foreseeable futare of the universe’s evolution, the physical and kinematical characteristics of both hypotheses are
thoroughly examined. Strong energy conditions (SEC) are in violation, indicating that the vosmos is expanding more
quickly. But, weak energy conditions (WEC) and dominant energy conditions {DEC) are behaving positively, supporting

the validity of the thenry,

Eeywords: Deceleralion parameter; 0} Gravity; LRS Blanchi type-l space-time

1. Introxductiom

Clur uarverse is cumently expairhing faster than previously
thaupht, stcorhng 1o & number of cosmolagical measare-
ments [ 1-14]. The origin of this repid phase is ssoribed 10 3
mvsterious materal called dark energy (DE). The negitive-
pressere DE makes op T3% of fhe currenl universe’s
energy density. Gravitatiomal nusdification of fhe conven-
tional theories of gravity, leading 1o aliered theories of
gravily asing dilferent invanants relizm on cersin feamoes
siach ds scalars, torsion, curvature, e, is one methad Jor
coauprebending tus wnusual componend of the cosmas. The
variuis modified theories inelude the S{R} theory [15=17],
where iz a peoeral differentiable function of the curvature
R, gencralized teleparallel gravity, f(T) [18-20] theory.
confributing 1o the gravitational interaction through the
borsion scalar ¥, the Gauss—Bonnet theory and ils masdified
version invelving the Gauss—Bonnet invaram & [21, 22,
the f{K, T) theory where T is the trace of the energy—mo-
mentum tensor 23], and so on. Jimeénez @ al. | 24] were the

*Coercaponding authir, -l shukb23 2 ay @ gmuil cam
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fiest o indeeduce the idea of symmcine teleparalbel sravity,

The ) thoory wlso serves a8 o general relafivity-com-

patible teleparallel sraviey substiuge, Gravitational inters

actions it symmetnie teleparalie] gravity are described by

the nos=metricity . In Refll [25]. Harko exumined (the

expansion of symmetric teleparallel gravity, Noemi looked

af the underlying non-metnicity gravity signals while coa-
ducting an exciting inguiry of F{{) gravity |26). By pre-
sending Lagrange os w polynomial function of redshift =
Lazkoz ot al. [27] imposed a robusd set of constraints on
g gravity. The FQY model alve showed o similar
description of an accelerated phuse when subjected w the
energy cincumslances as described in (28] By camrying oul
the singularity analysis and dveamicol system amalysis.
Khyllep or al, (297 showed that the SO gravity mesdel is
cosmiologically viahle, According 10 Baros et al. [30], by
didying the linear maner fluctuations are numencally
generated and looking at the growth e of structures, the
tension hetween Planck and LSS data can be lessened
within this framework. The first hint that the universs's A
CDM behavior might be a asbibs with the non-metsise maiune
ol fif] gravily comes from Anagnostopoulos e al. | 310,
Solunki et al. [32] examined the role of bulk viscosity in
order 10 comprehend the sceelernted expansion of the
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Scanned with ACE Scanner



Frfvatdrarety Dtcenaniomgd frerelineiplingre Neveare b Sonrinal IS5M 2319-4979

POLLUTION: SOURCES, EFFECTS AND CONTROL
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L. Introduction
The poisoning of water bodies by hazardous

chemicals 15 one of the main causes of water
pollution.  As  canm be seen from  the
aforementioned example, discarded plastic

bottles, cans, and other garbage damage aquatic
bodies, These lesd to water comtamination,

which hurts the entire environment in addition
to peaple. These pollutants release toxing thist
move up the food chain and finally reach
humans. In most instances, the result is harmful
only w0 the local population and species, bul il
cian also have an effect on a larger scale. The
oceans receive over 6 billion pounds of trash
each year, Other types of undesired materials
are discharged into different water bodies in
addition to industrial effluents and wntreated
sewage, These can include everything from oil
spills to nuclear waste, the latter of which can
mike larpe areas inhabitable

2. Water pollution:

The polluting of water bodies is referred o as
water poliution, Water pollution oceurs when
industnal and apricultural clfluents
contaminate water bodees such as nivers, lakes,
ocans,  proundwater, and  aquifers. Al
ifeforms that depend on water, whether
directly or indirectly, suffer when it 15 polluted,

Years may pass before you notice the impacts
of taintcd water.

1. Sources of Water Poallution

Urbamzution, deforestation, industrial
effluents, social and religious practices. use of
detergents and fertilizers, and agricultural run-
offs-use of insecticides and pesticides-are the
main causes of water pollution in India

L.L Effects of Water Pollution

The type of contaminants present and their
concentration determine the impact of water
pellution. In determining the amounts of
pollution, the location of water bodies is also
crucial. Urban areas’ surrounding water bodies
are very polluted. This is the outcome of
industrial and commercial facilitics discharging
l!l:u.'a]'! and hazardous materials, Aguatic life is
significantly impacted by water pollution, It
alters their behaviour and metabolism, which
results in discase and cvenwual death, Dioxin is
# tonin that affects many processes, including
reproduction, unchecked cell development, angd
cancer.  Fish, chicken, and meat all
bioaccumulate this compound. Before reaching
the human body, toxic chemicals move up the
food —chain. The  food  chain may b
significantly impacted by water contamination,
The food chain is thrown off Lesd and
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Examining the physical viability of the ffR) gravity via
observational constraints
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ARTICLE INFO ABSTRACT
:ﬁl‘:ﬁ' f{R) gavity [s an extension of Einssein's General Relasivity derived from felasisg the hypaiiesls

that the Hilkeri-Eirsteie acfion for the gravimaciana feld i soictiy linesr in the Ricei cunagure
seatar B and eaplning the lase-tme cosmic acceleration of k& Uniserse. We invemigale the
spatislly homogensoms snd isHreple Eriedmann-Roberison-Walker [P line element Sied with
twen Fhiidls, wills he Gt betng pressunehiss matter and the secomd Being ihe Renyl Bningraphic
disk energy [RHDEL i this study, [n chis scenpeio, the Hebbile kortom I s as an infzared (10
cudnfl. i Hris pegrind, e effects of DR culedl with the Hulshbe horjecd on the braits of RHDE mindets
have been researched. The voluneric power Lnw expansion and the o models of (IR 9. JIR

£ i bF™ and f{R| R E_'l:.lp.g raken pmvin enrsid eration Toe the solution of the fiehl ngaations The
catimated model paraseter vsboes thal would best fit end ok with curnent ohsrrealbons)
datasris, This Esrimition uses 48 paints fram the Pantkeon siprenenae datasets and 30 poists
freum 1he Higbbde dolasts The Selihood funetion and Bamordlan analysis s imiegraved witk Lne
Markoy Chais Moric Carlo {MOMC) seethod af the | a and 2 o confidence levels It is eruciad o
remeriber that F{RY & 4 cising funclion of, demonstrating e model’s plausibilicy. Far s
minchels, the cquarion of stace [EaS) valut |5 choen (o 9 Quinnessence fom. The meaded bebaves in a
ACTH A Codd Dark Mantes] like manner, a5 shows by the fact that 1he stacefinder diagnostic pals
falls tolr = 1,3 = 0L The Gm(z| paramecer shows a discrite behaviour,

F'w Univeror
ITE? &y

1. Introduction

The phenomenan of the curment accelerated expansion af the Universe is considered cne of the confusing cosmic mysteries carrently
in the scientific area, which has created 4 great comirowersy Mg rescarchiers today [1-5]. The present-day CoEMOs expenonecs an
aceelerated expansion due o almenst mystical energy with a large negative pressure called Dark Energy (DE) [h-G1 An altemnate
approach for examining the Dniverse ansd iis accelerateng expansion B provided by modified graviny thaiies. Several parts of modifed
thearies of gravity ans suitable in Ref,(10]. As a result of alerations o the Eimstein-Hilberi action, a number ol modified theories,
imeluding [[R] gravity 1 1-16], FiT) gravity [17-20], and f{Gkgravity [21-23], have been pat out in the literanure. The Ricci scalar 8,
ks known a8 8 comumon Einstedn-Hilbert action, serves as the foundation for the f{R) theory, The authors of Mojiri =1 al. [J4] gaven
good cverview of gravitntionsl madified theories. Theorptically romprebensive dark energy principles are covered in Ref [ 25] Using
the Mosther symmetry medhi, the authors in e [26] displays spherically symmetne solations. In Bef, [270, Hollenstein and Lobo
sxamined the exact snlulions of FUR) gravity ponpled b ponlinear electrodynamies within the presence of satic spherically sy minetric

E n;n! giddres; shilkhZx24ayeigmall-com

hizpe: S Sdot arg/ 10 1064 ciph 2 d, a2

Received 10 June 2035 Received in jeised Toom | Seplem
Aovailable cnding u-s-.-p.mlwr 2R
(577.9073/C 2123 The Physical Socies

b 20003 Accepied 19 Geplooiber 023

y uf the Republic af China [Taiwan). Pablished by Elievier Sy ALl righits eserveed

Scanned with ACE Scanner



Tiafiaim A Plve ﬁ
hiipsSbol o L VTRV ) 204002 101028, 3 omimn
ORIGINAL PAFER

Diagnosing Renvyi and Tsallis holographic dark energy models
with Hubhble's horizon cutoff
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Abstract: Thic sudy focuses on the cosmic evolution of o scenarin with dark cnergy amd mater in the background of A
FLEW melnc wrthin the cimlex)| |_'||'-|I'E'||"| gravity |'1E|1r:|.'_ We examined the Rt"}'i hﬂlnﬂnph"- dark ENETEY andd Tsallis
halographic dark energy models with Hublble's cut-off in this work, The Renyi HDE and Tsallis HDE energy densities are
increasing functions of 2, supponting the expanding behavior of the universe. The models move through the quintessence

rﬂ'li.'l-l! =1 =iy, =

(.33), then towards the A COM model, and finally slopes to ihe phantom anen [on, =

1) for the

value of & = 4.3 ; however, for the value of 4 =4, the model moves through the quintessence region, The models vary
from ACDM cra o the quintessence era. Additionally, the validity of our models i checked via statefinder diagnostic

parameiers.

Keywords: Teallis HDE: Renyi HDE; FLRW metric; Tebeparallel gravily

1. Introduction

Our universe is experiencing accelernted expansion that
hos been validated by many cosmologicsl observations
ench as Type la Sopermova |1, 2] and cosmic microwave
background radiaton |3, 4]. Two theories potentially
explain the universe's rapid expansion: (i) a myslerious
force called Durk Energy (DE) (see [5-8] and references
therean). and {ii} a modification of the General Theory of
Eelativity [9-15). Moreover, WMAP estimates that nearly
73,23, and 4% of our universe filled up with dark energy,
dark matter and normal matter, respectively [16]. There are
athey ypes of dark energy models, inclwding quintessence
I17] k-essence [1E], Chaplygin gus [19], holographic dark
energy |20, 21|, new agegraphic dark epergy [22), and
others. Exisling measuremenls, in sccordance with [23],
piinl 10 8 cosmie consianl, e e s — 1, A uselul ool for
explaining the cosmic expansion gt this time is the ssudy of
the holographic dark energy model [24] in the context of
the holographic principle (HP) 120, 21]. There are other
reading materials accessible (check references for illos-
tration [23-42[). Assuming ¢ is an arithmetic constant, the
cnergy density of the HDE is written as p, = 3 MIL™E,

*Cormespending autbor, E-mail: sbankli_#324ay @ yahoooon

Published calime: 22 August 2027

System entropy (5, the IR (L), and UV cutoffs are corre-

lated in L*A' < & [24], Following their work in [43], the

authors have presented 55 = 4 (the horizon entrogy of o

hlack hole), whens (i) A denotes the area of the horzon, (1)

d denotes the non-additivity parameser, and (i) 7 defects

an wnspecificd constand. The consequence of this s

Al < {7.-{*1.-:]"?]1'.1"'"' [24]. Many dark energy models have

been developed to represent or comprehend the sccelemted
phase of the wniverse: however, the challenge of distin-
guishing the numerous contenders is now required, To he
able Lo discern between verious conflicling cosmological
scenanios, including dark energy, a sensilive and detailed
analysis of dark energy idess is needed. The long-range
mature of gravity, the enigmatic character of space-time,
and the Tact that the Bekensiein entropy is & non-extensive
entropy measure have all recently contnbuted o this. To
examine cosmologheal and gravitaional phenomena, the
peneralized entropies, or Tsallis and Rényi entropies, have
hoen assigned to the horizons. Many extended entropy
lormalisms have been used w0 explore cosmological and
pravitational events, but Tsallis and Rényi entropics pro-
duce the must accurate universe model. The horizon ix
piven Tsallis and Rényi emtropies in order 1o study the
cosmic repercussions, Taallis HDE, Renyi HDE, amd
Shurma  Mitall Holographic Dark Energy  (SMHDE)
helieve that the universs is made up of both interacting

i M123 1ACS
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In this stidy, the bouncing coernologienl models bave been presented in the non-
metricity-based gravitational theory, the fiQ) gravity, where @ be the non-metricity
scalar. The two bouncing eosmological models, one in which the Lagranglan FiQ) is
assumed to have a linear dependence on @ and the other in which it has a polynomial
functional form hawve been shown, It has been obtained that the parameters of the mod-
els largely depend on the behavior of the models. The equation of state [EoS) parameter
shows the bouncing behavior of the Universe. It should be highlighted that the built-in
cosmological models go against the energy requirements. The kinematical and physical
charasteristics of the models are also analyzed,

Heygworda: FREW metrie: f{Q) gravity; bouncing seenario.
Mathematics Subject Classificatbon 2030: &3

1. Introduction

Numerous cosmological discoveries, Including supernova, CMB  radiation
anisotropy, large-scale structure, and baryon acoustic oscillation, have demonstrated
that the universe is expanding more quickly, at least in its advanced stages of evo-
lution. Modified gravity theories and dark energy models are two distinet expla-
nations for the cause of the Universe's current acceleration. Dark energy (DE)
is analogous to an enigmatic Auid with negative pressure that defies gravity and
speeds up the Universe's expansion. The cosmological constant that characterizes
the A dominant Cold Dark Matter (CDM) paradigm is the most straightforward
DE eandidate (ACDM). In the literature, a number of modified ideas have been put
forth, including theories f(R) [1-3], f(T) [4-6], f(T\ B) [7], f(R,T) [8,9], f(Q,T)
(10,11}, f{G) [12], and f(R,G) theory concept [13,14], ete. Gravitational ideas have
been extensively studied in the modern era. The concept of symmetric teleparallel

2350001
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RENYI HOLOGRAPHIC DARK ENERGY MODEL IN iR} GRAVITY
WITH HURBLE'S IR CUT-OFF'
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[ the: preseni snedy, & homopeseous and anisotropic LRS Bianchs typee-1 iigverse model i conssderod with an inlcfacting dark maticr
and Renys hidagraghic dark energy misdel (RHDE) s X)) gravity. The decelerution pammeter (7] shows a signature fhpping fior
a wmiverse which was deceleralmg m pasa and accelemiing al presend epoch, Theerefore, the D is a mosi physically jiast ified puramatet
wn analyze the solutsan af cosmological model. In arder o find as exser sobation of the Field equatioss of the model, the shear scalar 5
evecidered o be proparisnal b the expanson sealar, We have considered 7 8] = AR, the depicison model of 7R} which 15 the

famction of Ricci "_"-'-'3“5 - The physical and peometrical charscsersises of the universe model kave been studied
Kevwords: J|7) Grevins BHDE! dord mmirer, Cormalogy; Blanchi upe-§ spoce-time
PACS: 0450, Kd; 95,35 1 95,36, + x; 9880,k

INTRODUCTION

Observatiossl «__nic data show that our Universe is currently expanding at & Faster rate [1-5]. Dark enerry | DEL
which has negative pressure and sccounts for 70% of the exotic componend, is whal propels the universe's cosmuc
-::pamifm [6-9]. To imvestigate the universe and its aceelernted expansion, modified theories of gravity provide an
alermsative agproach. Some appropriste characieristics of modified theories of grovity are found in [10]. In the literature,
several modified theories, including F{R) gravity [11-18], F(T) graviey [16-20], end (7} gravity [21-23] have been
proposed with the changes of the Einstein-Hilben action. Many researchers have worked on modified theories of gravity
n recent past on different aspects of Cosmaolegy [24-34). In fact, the Ricci scalar fi{R) theory uses a conventional
Einstein-Hilbert action that contains an arbitrary function R. The authers of Nojiri et al. [35] provided a comprehensive
averview of modified theories of gravitation. Theorctical models of workable dark cnergy are described in [36]. The
Moether symmetry technique is used to show spherically symmetric solutions in [37). The exact solutions of static
spherically symmetric space-times in f(R) gravity coupled to nonlinear elecirodynamics have been studied by
Holkenstemn and Lobo [38]. F(R) gravity has been swdied by o number of researchers i various cosmelogical
contexts [319-53],

Helographic dark energy (HDE) has a variety of characteristics that have been studied in [54-58]. In [59-61), the
belographic concept serves as the foundation for the pofential of HDE. The HDE theory is also a helpiul approach for
addressing the DE conundrum in [62]. [t was pat forth based on the quantum characteristics of black holes (BH}, which
have been thoroughly snulied in the literature o rescarch quantum gravity. Studying the cosmic ramifications of
bolographic dark energy 15 more nstural because Mewton's gravilationn] consiamt is made dynamical in the Scalar Tensor
Theaey. According io [63], the holographic principle refers (o & system's entropy, which is determined by its surrounding
surface area rather than its volume. If we assume that the infrased (IR) cusoff is equal to the size of the universs then the
holographic energy density is rathoer near to the dark encrgy density. We can discover the cosmological thﬂ.l'tﬂ.:l.-l_:l'iﬁlbuﬁ wf
the vacuum energy with the aid of the HDE theory. The decreased Planck mass M’ =4xG and the numerical consant

d are used to cabeulate the HDE energy density g, = M’H:J’. * . Numerous investigations have examined the interaction

af holographic dark energy with matter using various IR cutoffs, including particle hosizon .

horizons, The authors of [64] suggested an IR cut-off made up of bocal |:Il-llLLI:d:ihr.- scabe vﬁmﬁ?ar:dhtm?isfﬁf
Hubble scales. Sheykhi ef al. in [65] explore the asirophysical implications of New Holographic DE (NHDE) by usis
e Hubble radms L= 1" as the system's IR cutoff. Many extended entropy formalisms have been used to inviest ml:
cosmological and gravitational events, but Tsallis and Renyi entropies offer the most accursie wiiverse model ;1-:5 ;
Miteal HIX: is compatible with the expansion of Hh univ Al

| : ersc and i 18 stable whenever it dominses the cosmos. The
horizon is assigned 1o the Tsallis and Renyi entropies to mvestigate the cosmic ramifications, The gm:mh::: enm:-p:-.;

" Cite o 105, Wankhade, & ¥, Shasih, % M. KBan, Ewa Eus 1,
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In this paper, in an extended theory of gravity, we have presented bovncing cosmobog-
ical model at the backdrop of an sotropic, hemogeneous space-time, in the presence
of general relativistic hydrodynamics (GRH). The scale factor has been chosen in such

& manner that with appropriste normalization, the quintom bouncing scenario can be
peseased. Accordingly, the bounce occurs at ¢ = 0 and the corresponding Hubble parame-

ter vanizhes at the bounce epoch. The equation of skate (EoS) parameter amd the enerEy
conditions of the model have been analyzed. The violation of strong energy condition
f‘urﬂ'm;r auppﬂl“ the behavior of esctended EI'E-\I'“.]-'. Asx the h":ﬂ.l.ﬂl'.'.ll'l.s n-;mn]n].uw :iIJI:EI'I"'.I
with instahility, this model also shows the similar belwvior.

Keywords: Extended gravity. bouncing cosmology; general relativistic hydrodyniamibes:
stability analy=is.
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ARTICLE IXI O ABSTRACT

Ij_ﬁmn 1 The main motive of this siudy I8 o Evestigans behasions of gener] relatbistic hydrodhnamiss in the Torm of

i J perfect Muid and bolograghic dark energy e anisstrpic and humigenous space-cme i thy Framewerk of fIR. T

HIE Rravity. The fisld eqnatasis see sulved wing (1) the showr scalss of the metric (8 proportional in the expamsion

PPN T p—— ciler which nsults & relmioeship beiween meiric poteniials and (i) spectal Raw of vadation of Hl.lhhlf'l
parameses [Rerman (198:3)] char yields consant deceleration parameter, The legical e i like en
ergy density, Bnd parmeier, saicfinder paneseiss, ek parmeier, themmodynamic irmperatures ised enleopy
censitig of the models are ehiained aed Sscouseed their physical significance o the bght of the meceni sommaric of
acesbivated expanson of the universe ind soomolsgical observarions. The well:knowm asirnpimical phenomens,
eamely the Hubble paramcrer Fie), lumisosity disteese: (d; | ssd distanee moduius ofzwitk redshift are shurhicd

1. Incrodusction Jamil aed his colleagoes recoestrected cosmological modeds in fiR.

In thir pae hecndes, nismernes works have been dang in SR, THkeory
al graviny due o the growing inleress o Che mdd ed cheories inwhich
thee Rieri senlar B is exchangod with &n apgropriabe functional form of &
el trace of energy momenhum nses T (Harke et al. {20013 and
ronsequently i 3 forthright inference o f{R]gravity (see references
Capoaziello, 300%; Felice and Twujikawa, 2010;Caporzieilo and Law-
rentiy, 200 1; Maojir et al 2021). Modified graviry ks eatremely promising
sppreach to dark energy. Special allention B pald o IR mdified
gravity which may be constrained From cosmologial! astrophysicsl
observanonal dita, The simpless parely gravitational models in 3 + 1
space-thme dimensions are provided by FR] gravity which madifies and
geaeralines Einstein gravity by incosporating a new phenomenclogical
Earection of the Bico: scalar B, IR see reforenices Capozastllo o al. 2005
: Majiri amd Odistsov, 2006 ; Amendola et al., 2007a, 2007k Apgplehy
stal, 2001 ; Cedinesow et al., 3020 ; Odinisoy snd Odkonomao, 3020 ;
Oikomemnou, 20214, 202101

£ i ssggested 1t dist 1o the moner-energy coapling, the leading
maxdel af f(R T] theory depends en source term mepresenting the varlk-
aticm of -maementim Lensor, With the progress of the otwemalig-
lenl restoration of JIR.TY graviey, Houndjo {201.2) canferred the
ifesmartion of matler dominatsd pofnr 0 an acceleraton period.
Houndjis and his collabarators (2012} well ihowght-out eosmological
kesario centered on f{R, T) restared numerically from Helographic DE

Email sddepcs shallch 252 day iy phon.mom.

Bt ol org 10 YBLA newesst 3021, 101676

Tigrevity and esplored that the dust fluid reproduces  ACTM,
phaniem-pen-phasiom era and the phamiom cosmology. Alse in 2012
Jamil er sl Festarchid the wolation of the fre law of black hale ther
modynamics for (R, T grawity. Jamil at al, (2012, 20126}, Ahmed and
Practhan (2004); Sshoo and Sivakumar (20150, and Pradhen e al
12015] have investignted the cosmnlogical models in R T1 gravity in
different context A new class of coamebogicsl models i f(R, T gravity is
extensively explored by Ahmed et al. {20163 and concluded thai the
mudels obiained are perfectly new and physicolly acceplable. Shatani
(2016] investigated cosmological consequences of generalised Chap
Ivgin gas [GCG) abong with the baryoade mamer in fiR, Thiheory of
gravisy and found that the derived models are compatible with iype la
gupimova datn, Shaikh and Eatore (2016} derinved the eicact solutioss in
muodzsfied theory of graviceron, Sakw et al. {2017 disossed the oosmie
transit amd andsntroqie madels in this modified gravity and obtasned tha
the behavior of the cosmic tramait from a deceberazed phase of expansion
1o mn sccelernbed phiaee oo get the dymamical features of the wiverse,
Sabon et al {2017} investigated bulk viscosity in the framewark of iR
T} gravity and found that the swalels, with bulk viscosity maiser
component, show an acceleration af the universe. AloSahoe and his
colleagues {2017} studied magessi2ed girange quark matter for fi R T] -
R+ 4f( T} model and concluded than e madel begins with big bang and
ends with n Big Rip. Shalkh amd Wankhede [20L7) investigated
Hypersurisee-Homogeneows coemological model in fiR, Titheory of
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Exploration of General Relativistic
Hydrodynamics for FRW Metric
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Abstract. The work is devaad 16 FR'W Universe within he presence of (en-
eral Relativisatic Hydasdhmamics (GRH) inthe frame work of goreral theory of
relstivity. Exact solutions of ficld equations are olained for power lae cxpan
siri volumenes euponental expansion snd hybrid expansion law. The phan-
Lo, Chapdypin gax and zohyon tiekde are desoussed i deils,

KEY wiinns FRW, ORH. General Relasiviey
1 Introduction

Einstcin's theory of general relutivity acts & meost important characier b astns.
physics. General Relativity and Relativistic Magneto- Hydmdynamics ply o key
part in the depiction of pravitationsl collapse promieent 1o the esiablishment
of compact objects (newiron stars and black hdes), The recreation of Cieneral
R latiwistic Hydrodynamacs (GRH) probloms is of couniless slgnilbepnee o ihe
witrophysics communal. In Bef. | 1), Relwivistic hydrsdvmamseal codes experi-
enced a consiclerable development in the period of nineties. An owline of Rela-
tivistic Hydroalymamacs wis corved by Toub [ 2], Ewlderink umd Meblema i |31
used & broad view of Boe's approximate Ricmann solver numerical methax] o
unravel the caleulations of GRH. A comman and uselul technique v crack the
GEH cgutions by means of the Specinl’ Relativistic Ricmann Solvers is ob-
taincd in [4], Shibata [5] explored the fully self-conssdent relativistic hopelrescly-
mamacs code. A shor-term outhine of GRH and GRMM, with an importance on
their appeoprialeness for progressive arithmetical efon with High-Resoluthon
Shock Capluning methods (HREC schemes) has been completed (see their in
referemces [i—1 1) A thece -dimensionnl code for the ehucidation of the cuiipled
struciure of the Einstemn equations and GRH are constmcied aimd validated in

ERTI] VEIO=-05T 2 2022 Unon of the Plysicals in Buigaria {LIPE)
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Cosmic acceleration and stability of cosmological models
in extended teleparallel gravity
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Abstract.  Inthis puper. we study the model of F{T) gravily in the presence of dork matler el moklified bolographic
Ricei dark encrgy (MHRDE) in locally roustionally symmetric (LRS) Bianchi type-1 space-time. To achicve 2
phiysacally realisie solution of the Beld cquations, we have comsidensd volumeiric power amd esporential Eapansion
livwes. Wee phat the corresponding cosmological parmeters for dark energy components in lerms of redshift: therealier
we investigate the scoelerated expansion of the Universe, The physical and geometrical paramesers of the models are
also discussed in detael. The Statefincer diagnestic pair and jerk parameler ore analysed o ¢lharueherise complelely
dellerenl Flﬂﬁes ol The Ulmniversa,

Keywords, Locully roustionally symmetric Bisnchi type-1 space-time; modified holographic Ricel dark energy;

ST gruvity: stabaliny facior,

PACS Moa 04300 —q: 95.830.0k; 04.20.1h

1. Intruduction

High-red-shift supemaova, cosmic microwave back-
ground fluctuation, galaxy clustering and large-scale
siructures have confirmed cosmic acceleration |I—|||.'I_|
Dark energy (D} is assumed to be the best :;;nui_l-
date 1o cxplain the present cosmic acceleralon, It is
also believed that 96% of the Universe consists of
DE and dark matter (DM, The cosmelogical con-
stam, quintessence., Phantom, K-gssence, hulr_ngmplu;
dark energy (HDE) amd s i e hnlng_'mplm.' Ricel
dark cnergy (MHRDE) are various candidaics of DE
111,12 The modified gravity models are the natu-
ral gravitational alernatives for DE [13.14]. Several
relutivists showed their interest in the modificd gravi-
tational theory, the f(7') gravity [15- 17, I:u_v:n-rnlmn the
acceleration of the cosmic expansion. Einstein [ 18] pro-
mulgated that in the linear model, the F{T) theory can be
directly reduced (o the teleparallel equivalent of pencral
relativity (TEGR). Linder [19] proposil wo new £
modcls to explain the accelerating expansion of the Uni-
verse. Karami and Abdolmaleki | 20] schicved the poly-
tropic gas, the standard Chaplygin gas, the E'—'“_’““I"":d
Chaplygin gas and the modified Chaplygin g3 ANl
els of DE. Sharif and Rani [21 ] investigated snisolopic

Futlished amdine: H: February 7021

Liniverse in the context of F{7T7) gravity. The resolution
of DM problem inthe light of f(T) gravity is considerced
by Jamil er af [22,23], Setare and Daraba [24] obtained
the phiasitoen phase of the Universe using the power-
law solution. Rodrigucs e af |25] obtained  Bianch
type-1, type-111 and Kantowiski-Sechs anisoiropic oos-
mological modcls, Jamil and Yussouf [26] studicd f(7T'
models within the Kamtowask- Sachs Universe, Krssdk
and Sardakis [ 27] obtained the covariam formulatien ol
F1T) gravity. Forraro and Guzmin [28] examned the
extra degres of freedom in f{T) gravity. Ferrar and
Guzmin | 29] formalised the Hamilionian n the belepsir
allel gravity, Toporensk and Tretyakov | 30] tnvesti gated
eosmological perturbations in teleparallel gravity

HDE models have received considerable atwention n
Elcy;cﬁbing the accelerated expansion of the Uiniverse.
Diepending on the entropy-area relation of black hokes
{Coben er af |31], Hsu [32], Gao e al [33]) and 0 the
light of holographic principle. the standard bobographic
dark encrgy (HDE) is defined und charscterised by

= Jn:'zn'tfl:;.[. =

where ¢ is a numerical constant. Granda and Oliv-
eros [34] elaborated the concept of HDE. Sctare |35]
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Irs this pager, Lecally [eaatinmlly Symmetric (LRS} Bisschi rype-| medels with hologephic dark anergy wilhin
the fmmewnrk nf {6 theary ol grevitation are Hhooght nhesot. S0 e in gl detcmmdnatn enfubiong, ¥
exponentisl expaasion, power Liw expasion and hybrid cxpensdan law are memiseed. The physical inter.
prelabee ol the sahitinn have been studbed by wing sbime physical quantizes. Additmnaily 10 make the o

gk

terpretation meee chear for 1hi the stanefader diagnostic pair 5 s and ey pasameter are analyzed in char
actendee completely different phases of the universe,

1. Introdwection

The musdificarion of Hillber1-Einstein action age diode foundaison al
varied modified theorses. Among the modified theores, f{Rlthesry s
usehul, sknce o presenves well-escablished  results of the  oversll
Refatisfty. Modiffed Gauss-Bonnet (GE) gravity of [(Qigravity is one
aliogether the modified versions of general theory of relarviey (GRY hy
akong side an arbitrary fusction of the Gauss—Bonnet guadratic in-
wariant, & within the Emsiein-Hifbert action {Naojiri et al. 20061, String
theary by low energy efiective scale (s thar the essential Beckground for
the meativatan of KrMkeary (Cognala et al. 2006} Accelerated expan-
sion of the universe, transition from deceleration o accelemting phase
uf the unaverse, sanstaciney system rests, Belpful seichin che explanation
af hermudynamics Sadjodi (2011) and protection of all possible four
sorty of future sangularnities [Bamba et al. (2000} are enpditicusly
elucidared by this theory. Using fGlene will construct viable and
cunsistent models with local constraints of general theory of relatviny,
Myrzakubov er &l (20011 explossd this theory to review DE sl as in-
flstionary era. The validity of second law ol therrmdynamics i fT4G)
graviy (or dypamdcal {Hubble and evenr) horizons has been extensiely
studipd by Sadjadi (2011) without usdng power-law ond logarithmic
emropy correciins. Jawad es. al. (2002) mentboned cosmalogical ap-
plicatioe of hidographie Dark Foergy CHDE) within the framewoerk of
modified gravity. Cosointly Jawad et al. (2004) considersd the re-
construction scenars of lasesr spographic dark emergy (NADE] msndiel
and fivitlienry within the fla FRW space-ime, Shamir (2006} studied
the anisatropic upiverse in G Gravity, Shanl and Fagima (2004, 2005,
20tha, 2006k, 2016c) studied energy conditins, wormbole sodutions,
ihi-in inflacicn, Noetles syEnmeiries alzn as spherioal solution wich

Comespanding ssthor

comformal symmetry in AG)theory respectively . Generalized Secord
[aw of Thermodynamics (GSLT) has been studied for Gkgraviey by
Sharlf and Fatima (20143 within the framework of flar FEW wniverse
mmded Trawersable wormboles by considering power-law  funciion
FiG) = e alsn py redshdfl function are discussed by Shardl and
Ikrant (30155 Shasil and Fatims (2016a) Base fousd wommbele solu
tiomns in galactic halo region for fGIgravity. Equivalent suthars (2007,
H1Fb) have stodied the evolmion of sheardres axially - symmetric
panfiguration in f{graviry within the presence of dark sources and
conjaintly mentioned 1he dynamics of stellar Alaments wich cyllimdrical
symmetry within the coavext of fa)gravity. Sharifl and Fatima {2017)
studied the dynamics of self-gravitating flusd using stoocture scalars far
geomerry within the copest of f[{G)cosmalagy

Im recesd Vs, Hodographic Dark Escrgy (HDE) models have ne
weived considerable attention 1o explain dark emergy cosmologicsl
mesdels. Seversl properties of Holographic Ricel DE are investigansd
{Ciohen o1, Al (1999, Husng and Li {20043, Zhang and Wa (2005,
Grands and Oliverns [2008), Gao &f al (2009}, CThen and Jing {2009,
Tiza (20141} In several contexis, Sewre (2007) disgussed Batagruphic
dark energy model In Rrans-Dicke theory, Setare and Yapegas {2009)
chiained the cosmological dynamics of interacting holographic dork
energy eodel. Sackar and Mahamta (20035 stidied the evolusion of
holugraphse dark energy in Blanchi typel space time with constant
deceleratinn parameter. Helographic dark energy model has been in-
vestigated by Sarkir (3014) in Bianchi tvpe-l universe wilh lunwarly
varying develeration parameter, Severnl relasivisse {Kican et al
{2014}, Fanthi =2 aL{2007a, 20170, Raju o1 al. (20161 have rxplored
the holographlc dark energy in several contexrs. Mos-sdatic plame
symmerric universe cramimed with matter and anisatrople modified

F-mnl addresien shaiklh 23 24ay@ipahao. com [AY. Shaikh), swapnilgore ] 1gymaileam (5, (G, katese ¥ T T @gmali L odm (ST Kibarel
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Abstract, The work is the study of Bianchi type-1 models with holographic dark energy in the framework
of FIR) theory of giavitation, The exact selations of the leld equatsons are deduced by considering

1he

exponential and power-law volumetne expansion. Varioss physical and kinematical properties of the neodely
are discussed. In wddition 10 make owr iMempreiotion mase clear for that we have taken the sttelinder
chignistac pasr [ro2] and cosnie jerk parametes (] o characlerze dilferent phuses of the wmverse The
hologruphic scular fields of dark energy wre rectnstructed amd quintessence potential for both the mindels
descritnng accelerated @5 pamsion of the untverse 15 also obliined.

Keywords,  Bianchi type-l—hobographic dark energy—quintessence—{ R} theory of gravitation

1. Introductiom

High-red-shifi supernova, cosmic microwave back-
ground fMuctuation, galuxy clustering and large-scale
structures have confirmed the cosmic accelershion
(Rigss ¢r al. [99%; Perlmutter er al. 1999, Spergel
et al. 2003 Bennew er of, 2003 Tegmark e ol
HMMa by, These recent ohservations of the universe
from astrophysical data informed an carire abrupt
picture of accelerated expansion of the universe, The
major part of the universe includes dark mafer and
dark cnergy with high negative pressure which causes
expansion of the universe, Moditied o altermative
thearics of gravity are atracting many rescarchers to
explain late-time acceleration of the universe and durk
encrgy. Several modified theorics such as (K] gravity
(Capozziclio 2002: Caroll ¢r al. 200H). ST gravity
(Ferraro & Fiorini 20073, f1R, T) gravity (Harko ef &l
201 |; Houndyo 2002). £(6G) gravity (Zhao 2012, etc.,
are receiving keen interest now a days. Buchadahl
(1970) proposed fIR) gravity 1o generalize Ein-
stein’s peneral theory of relativity. It is adopted 1o
explain the accelerated expansion and structure for-
mation of the universe. A pew type of i3000pic cos:
melogical models withow singulanty in NRI was

Publashed omling: 23 My R0

prescnted by Starobinsky (1980). For the sake of
cosmolngically vatuable (R} models, the FIR} theory
is treated as most switable among the vamous modified
theories of gravitation. In this theory the functions of
the Ricci scalar ore the higher-order  curviiure
invariants, The exact solution of cosmalogical models
in context of (IR} gravity has been investigated by
Capozaello of ol (2008, Nopin and Odintses (200085
have proposcd the coalition of carly time expansion
and late nme scceleration applicable to FIR) gravily
madels, The expansion of the umiverse due o anise-
tropic fluid in f{R) gravity has been discussed by
Shant and Kausar {2011}, Katore e al. (2016) dis-
cussed Bianchi type-l cosmological models which s
applicable to the carly cra of evolunion of the umverse
in fiR] gravity.

The nature of dark coergy can also be investigated
in keeping with some basic guantum gravitationa
principles wnd one of thut is holographic dark energy
principle. Tt stotes that the number of degrees of
frecdom of o physical svstems should scale with its
bounding area sather than with its volume. For the
solution of the dark encrgy problem, the holographic
dark encrgy 05 another candidate based on the
holographic principle which was firstly advocated by
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AGROBACTERIUM-MEDIATED TRANSFORMATION OF TOMATO
WITH CRYTACF GENEFOR INSECT RESISTA NCE

"Samarth V.1).,'Kunchge N.S.*Bodkhe 8.B.. and Bandewar 5T,
Inddira Gandhi Kala Mafavidvalava, Ralegaon
“Beej Sheeial Research Pyt Lid. Tolne

Ahstract:

Tomatoe plant has been transformed with CrylAcF gene and 14 putative events were
found 1o be posiuve for both npell and cry LAcF. In further advancement of thesepositive events 7
events showninheritance in Mendelian ratio ie. 3:1 in T1 generation and also these putative
events were positive for the ELISA testin TO and T generations. Bioefficacy has also 1ested
against M. amwigera for T1 events and four putative events shown maximum mean mortaliry as
Bard(B4,5+ 4.33*'}-LE:115I;EE.514.?H%J.HﬁtﬂfgﬁiI T8%) and Bstl(92.5+4243%). Thus this

studyindicates that Cry 1AcF gene effective against 4. armigeraresisiance in fomato,

Key words:8. Ivcopersicum: A. nimefaciens; Cryl AcF pene

Introduction

Tomato {Selanum dvcopersicum) is one of the major vegetable crop cultivated in India for its
nutritional and commercial values (Mueller er.:l., 2005).India contributes 8 6% of world 1womato
productionand having 20.70 million tonnes production with vield 2598 tonnes/ha FAOSTAT
20171 Insect pests and diseases are serious threats to the tomatoes and may damage up 10 45-487
of tomato plants resulting significant loss of tomato yield up to 35- 40% in India { Bhupendrr
Kowl ergl 2004)Many insect-pests, and diseases attacks tomatoparticularly  polyphagous

lepidopleran insect like Helicoverpaarmigera, a fruit horer which munly damugesthe fruit, while

Spadoprera Hrwra dumages theleaves thiat uffects the [enmain

productivityl Albajeser.al. 1988} Both H. armigeragnd 5. limra are serious pests 1o several
imponant crops world ever and particularly in India, including tomato. Cry genes from Bacillus
thuringiensivwidely being used for development of inscct. particularly Lepadoprera, resistam
transgenics (Tiwari eraf., 2001, Shelton 201 2). Bacillus thuringeensis |Br), has been successtully

transformed in several crop plants like cotion, maize, soybean, rice, canoli and potato (Sanabuja
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A Review: Recent Advancement in Graphene Based Titanium Oxide,
Manganese Oxide and Zince Oxide Nanocomposites as Electrode Material For
Supercapacitor

K.D. Jagtap'™ | R.V. Barde’ |, K.R. Nemade'
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Abstract — Moadem times have seen an increase m the ose ol non-renewable fissil fuels for eoergy, mising grave concems [
ihe: survival of humankind worldwide. Building an environmentally triesdly, seasonably praced, eeliable, and renewable encrgy
sturnge system is therefore csseatial. Supercapacrions are 3 promising cnergy icchnulogy becase of thair supernoes ¢ yele stabilicy,
better prwer density, and quick charge and dscharge e, Supercapacitors have been idenbficd a8 one of the mast promising
energy storage technologies among other systems. The materiabs wsed for the electzodes ase crucaal mo enhancimg the
sgpereapacior's atvuracy i lerms of capacitnmce. power, ard ererey density. The composition of the clecirode maierials and (he
kindds of clectrolyte mpartewlar camal the capaciors’ electrical and thermal characicrstics.  In this mini rovicws [ L
averview an graphene based tlanum oeode, manganese axide and #ne oxide nonecaompesibes a5 an clecinds maketial o

supCrEapariios,

Keywords — Supercapaciiors, Giraphene, Hlnam oxide, mangsnese oxide amd gine oxide aml tanscomposiies

1. Introduction the  properics. physics  and  chemistry  of  elevtrods
mat=rinks.{4] In this shuly, metl oxides such as Ma(}2, Frch,
Supercapacitors have much higher copacitance values than  T102 along with graphene were ellectively studied.
iradidonal capackors.  Supercapacitoss have Bower vollage Specifically, we specifically discussed the lales nwicrals for
fimiite, which can even eliminate the performance difference SUPHTUI A T i|'l-|:1|:i|.'a[u:|||.~\. and ther futisne developments,
between fechargeable bateries and comventionsl electralytic [51 The  combinsteen  of  carbon aslenials walh
e, 117 Temiees melaicd S rslern sovscly's depenidence Fl.llj-nll:l'ﬁ"rru:l.nl ooeidies o by has been forsl o have Bigher

o lossil fucls inelude nxing fucl prices, pollwtion, global
warming. and gecpolitical  comcems  Mitigating  thess
problems 15 an increasingly imponam poal that can he
achicved through the devclopment of uBermative gnergy
soufees and storuge technologses.  As ooresel, sigerest m
high-performanee,  high-crergy-gemsity — emerpy storage
sysienas has recenlly incredssd.

[2] The slow clearpge-discharge rte, shart life cycle. and high
bathiry .,,,_,_-,llhr lamut s .-ppln;ullm'l im wearahle urd wearahle
devices. Curremly. supercapaciion are oo ving cosintless
L:mr:iidﬂ'ﬁ'iﬂ"" due o tlvenr unportant properties such as high
EnCTEY density, high power d.;:miﬁ'. light woight, fast clasge-
discharge rate, amd long lile 13] The perlommeance ab
— and envirammsentally friemlly energy t!|l.'lr-l_gl.= ST
canversion SOmpORCTLS, msdntly required by electricnl wncrgy

ciarage systems, such as batieries and capicitors, depeeds on

2024, LSRPAS All Rights Reserved

specific capacitance due 1o the combinstzon of pdoy resciaon
of fhe metal oamle snd  surlace arca’ Graphese Bas o bighe
glegtrical conductivity than i decdivideal fonn dess deo i
postive symergestic effecr. (6] Recently, imnsdwn ol
axides such as T2, Sndd, Mnid2 coo  can improse 1B
clecirochemical e o siee uf carhun-basid
supsTcagacios, as they can conribule pacudocapacifance 10
the ®dal capacilance, in sddition g the  duihle-layer
ciapacilance provided by the carbon material. However, muosl

of them sre uncommoen usd expersive.  Therulisne, there 5 0

meed 1o exphire mwore desirable materials for spplicutions in

the CIE ficld | 7]

1. Classification of Supercupacitor

Tiwe ehactrpchemocal device cupahlc of stormp change groibol
ghan nornsl copaciiors and supplyisg o o @ higher mis (a2

as
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Photovoltaic applications of Sn(); gas sensor

B.H.Bhatti ', K.B.Raulkar *, 6. T. Lamdhade ', A, O, Chauhan®, R, B Butley™,
C. O, Jadhao®, A, B, More’

) '“":'I‘-Hlm'\-'lﬁ ool Ty aies, Inghirn Ciiitelha Sabuscibyval iy s Ralegaran Fhatrt- Yevatmsd 13450003 Mahsraskars, Fndia
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L vmrespisline Aalor. Bhushanhhaim#tragma com

Abstract

P oxade 15 a remarkable chemical i soday's research because 1o its uniguee electrical and
optical properties. Because of its huge band gap (3.6 ¢V}, it is used as a core material ina wide
range of important applhications, including optoelectronics. spintronics, photovoltaics, thin-film
transisters, photocatalysis, dielectrics. semsors. and  transparent electronics. Thin flm
technology provides various advantages in the solar industry, including low cost, low material
and encrgy consumption, and ease of use. Solar cells made from 5Snt); thin films have the
potential 1o open up new technical paths for power production, with conversion efficiencies
ranging from 5% to 20%. The authors examine and outline potential areas of Sn(); research
for photovoeltaic and gas sensor applications. The data obtained will indicate the possibility of

designing physical, chemical, magnetic, and optical characteristics of Sn0: for sensing and
phetovoltaic applications.

Kevwords: Tin oxide, Photovaoltaic, Thin film, Gas sensors.

1. Imtroduction
Material science is the systematic investigation of any material to determine its varied
characteristics and qualities, It covers a wide vadety of applications. from manufacturing
nanoscale gadgets to developing novel materials at the atomic level. In the current context. we
zre dealing with a number of difficulties linked to traditional energy sources, global warming.
s0il and water contamination, climate change, sanitation, and so on, Our primary ohjective is
to alleviate these issues by bringing new technologier and advanced materials. Nanotechnology
and thin films play an essential role in dealing with such challenges. As stated by [1]. this can
ke used to enhance the performance of currently used materials and develop new functional
materials. This is because they not only offer good opportunities to study the optical, electrical.
and thermal properties in quantum confinement, but they also provide crucial understandings
of the functional units invelved in the fabrication of nanoscale electronic, optoelectronic. and
magnetic devices.
Fnd. Titk, and Sntdz are the most studied metal oxides due to their unigue global vses. Tin
oxide is the best option for photovoltaic investigations since it is plentiful, affordable, and non-
tuxic. The primary goal of this research is to learn more about the functioning of S and 10
wlentity potential research fopics for future applications in photovoltaics and gas sensors [2).
L Overview of Tin Oxide and its Propertics
From the past several decades semiconducting (Metaly oxides such as Zo0, Tick and Spl-
have been demonstrated o be an essential class of transparent conducting oxides ( TOO) for
use in solar cells and pas sensors. Tin oxide s the most common material vsed in
optoelectronics because 1o 15 low electrical resistance and high transmitianee in the visible
range [31 Tin oxide s & pood option for these uses due o its large band gap (3.6 ¢V) and
strong excitation binding energy (130 MeVE 1t i the only proup-1V oxide that exhibis
transparent propertics and excellent condactivity in the visible range of {300 800 nm). Bulk
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Absiract — In this study. an opticalfy flar glass plate was used in the development of a thick film sensor that wus bascd on an
ALY, sbsirole that was Oner and more porens, The KRD pavere for the B3 sensor scems W poind wwards a rather tiny
crystalling sixe. S1EM analysis wos used to dentify the I3 sensor's increnscd puornsity. As the C0y gas conecmtration rises. the
SNHIC TesISnee reduces. 3l room lempoeraiure. enhancing sensitivity becouse surface oxygen vacancics on Ti(d and Sall, i
tl-l'"'-'!-ili'l'l as domars, The sensed on an 80500,:30100 composition with PPy as the roealing lover showed the maxinem
sensitivity among the constructed sensors, 05912 g 250 ppm, whereas i i less e olher compostlions

Reywinrsls — Sntds, Tick, ALL). Sevsiviving. Thick Fitm, Vo FURTIASATCS,

1. Introduction sonsars with  reliohle  mechanical  and  electrochemical

perlormunce. The poal of this work s i0 design benier 1
For the idemification nl'wg-:q minlecules. 1w NECEERAry 14 sElROrs, |-:|! Hecauze gir includes a varwly ol poissogs 4 '_
distinguish between of "volwile orpanic compounds. real- chemicals that wre dangers (o human health, gas sensors ¥
lime security warnings, and clinical disgmstics. praciiced have drown iniensl in acedemic domains and  industrial r
applications”™ noed gas sensors with an exceplionally high weitings [4], The barmiful pases may result in “wsthima, zkin
level of sensitivity amd selectiviey, Semiconduding fin pxide buming, nousca.  svomiting,  sleepiness.  caneer, g
(50,0 s beld dn very Bigh esteem as o candidake [or use 95 4 probloms, weipht loss, cic™ 5]
gas=sensing  malerial on account of Qs estraerndinary |
resclivily b changes in gaseows environments as well as its Sl Tidy, #nC). Inddy, and WL, all have benelits in terms |
greal chemecal stability |1). One of the most popular sensors of stahility, Scienlists  hove siolied  various S0
for deteonng pases is the melal oxide senpsor, which s o mechanisms, formations, and fundamental characteristics for
high bevel of stabality, pood selectivity, und other propentics, many years, Snl; s the most crucial compenent for 1
Phe sensing proccdure for Solds sensors is described inothis semeconductor sensars in lerms of both application and ‘
wark, along with & survey and analvsis of the several fundamenial research. However. bow-concentration Priunasis

lechniques used in order 1o enhamee the pas detcction and odors cannot be detected with Sat). thick Glm foe gas
capabilitics of Sell-bassd scmsors by doping. dvnamic ibarms |6]. The preparation nmdhjun-..-ahpu.m. and grain

responsivenes,  aml  sensor rfay h‘nrﬂwcﬂmnu.. i s ez al Snlly-hesed  materials, which have a substanil

perssibde thal the composite sensor will signilicantly increse impact on their chemical and physical qualitics, are well } ;

the pus sensor's ability o deteet hazardous and potentially undersiood to affect their sensing l..'-l.lpﬂhl“tin.‘.; In the 3

e guses [2], ﬂf';‘-:'r"-'.':'t:- r'l:l-'-lﬂ’liil}l the DMC-chectrical resistance of S0 1_
oped with ‘T, sensors sstipated, and 4 *

Palypyrrade (PPy) is a deveboping intellipen material with Till; doped with Al '«:.I:: Ipn:nl::::-.gﬂf:ﬂ.nﬂ:! ;E:::ml::f :

several uses IIHI']'H.ilJl_ clecirical. and clecmochromic deviees IJIﬂ-L'L'ling Miakerigls, TL.; lundamwenlal Ellﬂl ol this diudy is ;u

and sensors. In recent yesrs. PPy has emerped ux g build a CO; gas sensor in o mubi-laver desion usine a

particularly  effective ahernative  fir  detecting  volatile of pedypyrrole and Snid-doped Til)s, Tin ﬁ“m:.:jq,a ‘{:iqﬂ

prgane compounds (VOCs). thanks o it selectivity and based chemiresisions have a Fister .J:wn.«_iin- e [an I-;:q:':

sensitivalty lowards target pas molecules. This las madi it o comducting  polyner-hased tl:l-l.."l'l'lif’l.‘hia’-l:l.'lrs L-Ilhm.::?:k :hp.';.

very pofalar choice in this arcn. In onder 1o construct hefier miest be wsed at high te _ i ‘
sensing devices, work has been done 1 develop PPy -based Bh bemperaturcs (<200 °C).
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Study of Drug-likeness Properties of Some 6-(2'- Hydroxy-3'/5"-
Chloro-5' /3'-Hydroxymethyl Phenyl)-4-Aryl 3, 4 Dihydro-2(1H)-
Thiopyrimidines

*Santosh V. Agarkar and Suryakant B, Borul®
“Indiva Gandhi Mahavidvalaya, Rafegaon, Dist Faviatmal Makaraskira, frdia.
Department af Chemisiry, Late Ku. Durga K. Banmery Science College,
Lonar Pin 443302 Digt Buldmng, Maharasitra, fadia,

Abstract: The prepared 6.42% Hidrozy-3V3"Chloro- 573" Hydroymethyd Phenylj-4Aryt 3, 4 Dikydro-2(1H)-
Thiopyrimidines were evalumted for their drg-fikeness properties by uting Data warrior soffwaere of Osiris
Propermy explorer. The tondcity related rigk o5 Wmorogeniclly, mudegenicity, irrilation, and Feproducion
effectiviny and variows _P-lljufm'-dmmeafm like clogP, solubility, drug-fikenest and drug score were
aiso calculoted, The resuiis af thix study of drg-likemess properiies of synthesized compounds were found
CROOMrEEiRg,

Key Words: Drug-likeness, OSIRIS property calculator. Thiopyrimidines,
Date of Submission: 7-04-2020 Date of Acceptance; 10-05-2020

- - —

L. Introduction
The study of concepts drug-likeness Properties are very important for any newly synthesized
molecules, because it may leads 1w drug discovery, The differsnt siructural and molecular properties such as
hydrophobicity, hydrogen bond character, molecule size elc. are evaluated in order to know whether the pewly
synibiesized compound or predicted compound is exhibiting properties similar to the known drugs or not.
In the present study aftempts were made Lo know the above mentioned properties for the various
thiopyrimidines synthesized.

6-(2'- Hydroxy-3V5"-Chioro-5'3" Hydroxymethyl Phenyl)-4Aryl 3, 4 Diydro-2(IH)-Thiopyrimidines
were prepared by refluxing & mixture of 1-(2-hydroxy 37 5-chlocmdy3" Wydroxymethyl phenyi-3-aryl-2.
§ 1-ome, thiourea and KOH in methanod for & bours, The synthesized compounds were characterized by
physical propenties and speciral sudics. The slemental analyses, Mol. formula, Mol, weight data i+ given in the

drug-like commercially available chemicals. By using the Dsiris prepecty explorer the differen: physico-
chemical properties such as clogh, solubility, drug-likeness and dnig soore were studied, The Oxirig Property
explorer &lso predicted the boxicity related risks as tumormgenicity, matageniciy, irmitation, and reproduction
effectivity of synthesized compound,

DOL: 10.9794/5756-1 308012831 e RS
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ABSTRACT

Chalcones are reported 1o possess varied phiysiological angd biological activities, The activities exhibited
are antibactenial, insecticidal, antirhinovirus, antipicornivirus,  pesticidal, herbicidal, fungicidal,
germicidal, carcinogenic, antitubercular, antiparasitic and ;Ln|;|,-|r:|.j'E|.|.n-||-|w||,,r_|r- activity,

The complex balance of various molecular properties and structure fentures which determine whether
particular molecule is similar w0 known drug is known as Druglikencss property. The drug likel
properties of synthesized compounds were determined using vanous tools like ADMET Pred
QikProp, Molinspiration and Osiris drug like propenty  calculators. These Properties, mainly
hydrophobicity, electronic distribution, hydrogen honding characteristics, molecule size and flexibility and
of course presence of various pharmacophoric features influence the behavior o
organism, including bivavailability, ranspon properties, affinity to proteins,
stability and many others,

IMNC S

ictor,

f molecule in 3 living

reactivity, oxicity, metaholjc

In the present work attempts were made o study
druglikeness properties of ]{E'-h:-ldrnﬂ}'-}'-nitr'::l~5'-mtth}'l]!['|ﬂn_'p'|ll-3-

the druglikeness properies synthesized compounds

KEY WORDS
Chalcones, Prediction, Comparison, Drug-likeness, OSIRIS property caleulator,
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Synthesis, Characterization and Comparative Study of Drug-

likeness Properties of Cinnamamide Containing Heterocyelic
Muoiety

-

Survakant B, Borul® and Santosh V. Agmckar”
" Department of Chemastry, Lase Ko Durga K. Banmeru Science College, Linar
“Indzra Gandhi Kala Makavidvalava, Ralegaon
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ABSTRACT:

I the firesent reseurch work synthesis and characterizanion of (-2 Substitered phesrd- [pipe ridine. T progea-
Pocove amad (2E) I -{piperasine I 5l b 3 vubtintrd phemyl prop-does-forme Cinmamemider comhaiming  Mpenidiae,
Hﬂm ||-|.|.'|'|.'1111.':|-'|'|'.I|' maoieties and hroming |":f ArFIC et acimEneE were carred sl The vt sed
Cinmamamides prepared were firntly emploved for ptudveng their drag -likensss properiies b wsimg it vilizaron
and analyxis tool before carrying out unmicrofwal getvines e comparanre sty of the vanour piresoo -Claersvl
Peopenties like clagP slwbility, dreglibrnesy and diig swore amd afe b related ey @y e genniey,
Amefagralciiy. iratarion. aid reproadacie sffecinan were calouleied oo synthearsed compommede by the methoulolngy

developed by o The reaslty af thit mndy of drup-fikemess propersied of vabhensrd compaosnily wene fonmsl e e
VPR b P T,

KEY WORDS:. Simthesis, Drug-iibeness (5TRIS property rab whites Mriems v ke meiers |
L INTRO TN

The eimeis diug likersess bomn impertang cRameteriow for am sreobeciile wialely imleprated inbis il TR
ol lead nenl deug discovery, The differerd simscoral sse! mudecular properiss like hydnphotecty, hydngein ol
characler. mmdecular size etc. e evalustod i order W detsreune wBelber B prrchuted compusing] g wmilar s e
known drags or nol. Drug-likeness deducr as a tender balarcos o medevslan properties alfecting phanmacoslynunes,
phiarmacokinetic of midacules wha® ultimsely affecis thior abvarption, disnbuben sctabafiu, exgretion il ot
for humnan hody ssch as dreg’. The imaleculst properbes. myvsdved mwlevidar weight., hydrophobucity, elocimmic
dislribuliamn, hydiogen omd sccepbors and dotions, solabnliny. and viber concered prupetic !

Actinally e siraldgy ul clemsin e theis diug Fowraish o b disioved few w e, &l cuirmpuaenidy w hachy hlj:hu'!p
resermlEle daags with respect fis ihe key phiyssochermical sl Baokogioal properties, with the inkirasaion diag il i
drug like peoperies may help o whicve decent phamacodypamics gl pha ok meic Properties. In other wonl e
vt ol aiwslicinal ¢ bemisgs s 10 deargn and discover sine ture 1hat can B iingroven Lo leads, beacs that cag bwe w1t v
b andidages sl carsdidstes thar will bevome saluable drugs'

Mow generally the Lipinski®s mule of Five iRO3) o wsed Wi devgrmine b drug likoap
mmolevnles? The l.'l'l'|1"l|rlf chemucal informalion eeein pressrved o sbudeey (o misbegulap pPropertien bevaise (he
imclecular properes Bave 1o be Jogically and qussissively epesesied i moleculs descriptons, Fram ihe switahle
mulecular descripuors ded For comectly predicasing the drug likesess of o meleculbs ¥ iprtant fir the screempg the
drg like molevisles i

Meshosds for dug Iiheress predicates mvolves from umple cownting schemes |ike Lapenski's
machine learming appinaches ke amificisl seursl network and SIpport vecior msshines. Lipenshs's
(inaling approach for predscting drug Tikeness staring tht molecules having molecider weighl greater
leg P greater than five, byidnogen boesd dooes greater thae five and hydrogen bond SR Plors greater than 1en hyys
sheepion or pereeation. This nadle desoribes only the molecular propertiss related with pharmacokineic of n:.lﬁ
which refers do the alworption, disiribution metabolism, excretion snd fosic | ADMET) PIOpenties of hio: o

- u 3 - O EIWE
caumpounds in g higher coganism®, There b oo considerition ot phomacusly amicys dapect of mbecules which deal w
dnag wetse on the |'I'I.A.|:r O SR Edn s ani} oaher FErasiies withan or on the ]ﬂ;l:l:f Miwpover there A
demerits of this rale amimg exisling drugs and vice versa and herefone, fulfilment the ryle of Fioe g #e many
a mulecule s drug-hke. Drug Bieness was o broad term wied w0 define shaoeprive, distribuci not uffers thyt

] : nEUtion metabslism, expred
und bwic { ADMET | propertizs of o drog mobecule™' | ’ i

Helenayalic congumends it may be nansad or symhetip have been immensely explored for
applicalibity in tbe Deld of iedustrial, sgriculrml and medicinad chemisiry. Cimiarma e Cuntgimj
miaely with o various of Biodigioal properties, like certral mervous syslem depressani, AL vt )
upti-alletgic, antiseoplustic, musumor. anesthets:, amalgesic and anti-nfegtive P muescle pelagm,
" ete. In agrochemical field, insscincidal iheir avian repellent, herbicictsl oo vities, ang PV uetivitiey”
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