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14. Petrol Price Hike and its Effects

Prof. Suresh N, Gawai
Associate Professor, Faculty of Commerce & Management, Jijamata Mahavidyalaya, Buldana.

Introduction

Petrol has become an indispensable part of our day-to-day life, and we can’t imagine our
life without i, But the petrol prices are sky rocketing, and it is eventually going to affect each
and everything that we use in our day to day life. Poor people are already working hard Lo earn
squarc meal a day and this hike is definitely going to paralyze these already-burdencd people.
Within three years petrol price has increased 10 times and is still increasing. It is nothing but
adding fuel 1o the fire. Petrol hike directly or indirectly affects all the malor sectors like
transpertation, textiles, auto, FMCG etc, for manufacturing & transportation. This affects the
prices of daily essential commodities which are transported on a daily basis. Banking sector is
also expected o suffer duc to high inflation level.

Increase in fuel price will also increase In food price. This will have a more severe impact
on poot people because poor households spend more than half of their income on food and only
a tenth on fuel. It is a chain reaction once started will affect all. Increase in petrol price will
increase the transportation cost, increase in transportation cost will increase in price of goods,
and this increase in price of goods would gradually force the peopie to loosen their pockets even
more, and so on like this, the chain will further propagate. These ups and downs push more
peop.lc into poverty and leading to a more pathetic situation of those already poor. This has
obviously sent shock waves to the common man who is trying hard to make both ends
meet. Price hike affects only the low wages or fixed salaried middle class families as compared
to higher wages salaried class. The existing middle class is squeezed and many of those striving
1o attain the middle-class standard find it persistently out of remit will bring no negative impact
on government employees as their DAs will be increase accordingly. Rich and corrupted people
are least bothered of it. Business class fike auto-rickshaw drivers shall transfer the burden to
common people so they are also safe. Commen people if doing business shall also pass the

burden to customers and chain reactions. The community that suffers the most is the common

and UGC Listed Journal No. : 40776 72




VOLUME - VIL ISSUE - IV - QCTOBER - DECEMBER - 2018
AJANTA - ISSN 2277 - 5730 - IMPACT FACTOR 5.5 (www.sjifactor.com)

So what are we thinking? For the situation to get worse or are we waiting for such a
heroic person who'll bring us out of this situation. No. we, the people are the one to do
something and control the siuation. Stop hlaming government and think how to solve it. We
Indians import oil from different countries. We don’t have enough oil to meet our requirements.
So we have to depend on import of ofl, If there is increase in international price then we have to
bear price hike in India also. Then value ol rupee in comparison with dollar is becoming weaker
in international market. Increase in number of vehicies also causes hike in petrol prices. So the
thing we can do is to reduce oil consumption by using public transport for travelling to routine
places like our office, markets etc. Use of high capacity transport system Tike train, ships instead
of trucks and carrier vans. Use of cycles to go to nearby places instead of bikes or cars. Cutting
off fuel supply or switching the engine off when traffic is halted for long. Developing alternate
sources of energy like solar energy etc. Development of bio-diesel, and government should
aliocate more funds for devetoping alternate sources of energy as well as develop high capacity
goods and public transport system. At last but not least [ want to say petrol is a natural resource
and limited in nature. We have to use it judiciously so tha£ our future generations can also use it,
and thus fead to sustainable development. As someone has rightly said,

The impact of rising oil prices on Indian economy

Higher crude oil prices will adversely impact the twin deficits of current account and
fiscal, which will have spillover effects on monetary policy, consumption and investment

India, the world’s seventh-largest economy, was a key beneficiary of falling crude oil
prices between 2013 and 2015. An analysis by this newspaper, more than a year ago, had
indicated that atmost the entire reduction of about 0.6% of the gross domestic product (GDP) in
India’s fiscal deficit between FY 14 and FY 16 could be attributed to the sharp fall in crude prices.
Lower crude prices also contributed to the narrower current account deficit. The biggest benefit
of the fall in ol prices was evident in narrower twin deficits. Since the pass-through of the fall in
crude prices to retail consumers was limited (the government retained a large part of the benefits
by hiking excise duty on retail fuel products), the direct impact on inflation—measured by
consumer price index (CP}—was muted.

Things, however, started reversing about two years ago and have gathered pace in the
past few months. As against an average price of $46.2/barrel for the Indian basket of crude oil in

FY16, it rose arrel in FY18 and averaged $65/barrel in the fourth quarter of FYI8.
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With the US" decision to walk away from the Iran nuclear deal and 10 re-impose sanctions on
Fran, upside risks to crude prices cannot be ruled out. It 1s then worth understanding the impact of
higher crude prices on the Indian economy.

[n short, one could safely conclude that higher crude prices will adversely affect the twin
deficits—fiscal and current account deficit—of the economy, which will have spillover impact
on the menstary policy, and consumption and investmeni behaviour in the economy. However,
before we talk about the impact in numbers, it is important to address one tricky question: “what
is driving higher crude prices?” '

The question 15 relevant because the factors leading to change in prices will decide the
sustainability of the higher prices.

If the rise can be attributed to demand-side factors, it is not necessarily adverse for
economic aclivity or financial markets. The higher crude oil imports bill could be offset by
higher oil and non-oil exports {and of course, remittances). Similarly, better domestic economic
activity could help meet fiscal deficit targets. However, if oil prices are pushed up by supply
factors, it would be concerning.

According to the recent World Economic Outlock (WEO) by the International Monetary
Fund (IMF), roughly 80% of the recent oil price increase was caused by deterioration in supply
conditions (particularly faster-than-expected deterioration i Venezuelan output). This, however,
is not the only study on the factors leading to higher crude prices. The “Oil Price Dynamics”
report pubiished by the Federal Reserve Bank of New York finds that less than two-fifth of the
rise in oil prices since the beginning of 2018 was on account of supply-side factors. These
contrasting studies lead to uacertainty regarding the sustainability of higher crude prices.

Not surprisingly then, the majority of the forecasts for oil price remain at $63-70/barrel.
An increase of 13-25% in oil prices in one year will impact the Indian economy in various ways.
Four ways in which diesel, petrol price rise will impact you

Rising petrol and diesel prices can dent your savings by adding to your monthly budget
for not only fuel but also essential commodities and other goods

Crude oi! prices have crossed the $80 per barrel mark as on May 17, the highest since
November 2014, and up from $50 in June 2017. Not surprisingly, since June 2017, prices of fuel

like petrol and diesel, that are directly linked to crude oil prices, are being revised on a daily
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basis. While there was a pause in these revisions during the recent assembly elections in
Karnataka, they have resumed thereafier.

With the daily revision in prices. you might not always notice that your monthly fuel
oulgo is on the rise. But over time. this could dent your budget by not enly increasing your outgo
for fuel but also essential commodities and other goods, apart from making foreign trips and
loans costlier. Here are four things which can become costlier for you.

Fuel bills

A direct impact of rising diesel and petrol prices is increase i what you spend on fuel
every month for the same amount of travel. Back-of-the-envelope caleulations show that a
person driving 900 km a month in Mumbai could see her monthty fuel bills in May 2018 go up
by ahout Rs1,250 for a petrol car and Rs1,000 for  diesel car, compared to May 2016. Delhi
commuters too take a hit. '

Unfortunately, this is a cost you can’t do much about, “If a person is accustomed to
travelling to office by car, just because her monthly bill has gone up by Rs2,000, this person is
not gomng to switch to public transport. The only thing that can be reduced is weekend driving to
some extent,” said Suresh Sadagopan, certified financial planner and founder of Ladder 7
Financial Advisory.

Madan Sabnavis, chief economist at CARE Ratings, said high fuel prices over a
protonged period may force households to reallocate resources. “If I have to increase a certain
amount on fuel, then either I will be saving less or I will have to cut down on other expenses, S0
if the higher prices remain for a long time, it could affect demand for other products or reduce

savings,” he said.
Essential commodities and goods

Record high prices for diesel means that the cost of transporting goods goes up across the
country. In turn, prices of essential commodities like fruit and vegetables as well as other goods
increases.

“If the higher price lasts fong then it will have an inflationary effect. They can absorb it to
some extent but cannot be doing it constantly. This time, petrol and diesel prices have risen quite

a bit at the consumer tevel,” said Crisil chief economist Dharmakirti Joshi.

s

iy

=7



YOLUME - VIL [SSUE - IV - QCTOBER - DECEMBER - 2018
AJANTA - ISSN 2277 - 5730 - IMPACT FACTOR -5.5 (www sjifactor.com)

Foreign travel, education, trade

This 15 another indirect impact arising out of high crude oil prices. “As crude oil prices go
up. automatically we see pressure on the external account and the (cost of) imports go up. deficit
increases and the rupee comes under pressure. So if someone is planning a heliday or planning to
study vutside India. the depreciating exchange rate wili siart showing effect. We have had a
strong exchange rate so far but it started depreciating since oil prices started going up.” Sabnavis
said.

This wiil also impact those with a business that has dealings in foreign currency.

It’s better 1o get ready for the inpact and rejig your finances as the government has
limited options te prevent retail fuel prices from going up if crude oil prices are on the rise or the
rupee continues to depreciate.

6 effects of rising crude oil prices on the Indian economy

Why Is everyone so concerned about crude oil prices all of a sudden? That's because the
global crude oil prices have been steadity rising over the past few months. For the first time since
2014, the international benchmark for global oil prices crossed the $80/barrel mark in May 2018.
Compare this to the $29/barrel price during early 2016! This sudden surge in prices has a great
impact on various segments of the Indian economy. Let’s have a look:

Higher prices: adverse impact on fiscal deficit

India imports 1.5 biltion barrels of crude oil each year . This comes up to around 86% of
its annual crude oil requircment. Se, the surge in crude oil prices could increase India's
expenditure, thus adversely affecting India’s fiscal deficit - the difference between the
government’s tolal revenue and total expenditure. Fiscal deficit indicates the amount of money
the government has to borrow to meet its expenses. A rise in fiscal deficit could negativety affcct
the economy as well as markets. The fall in crude oil prices was a major contributing factor in
the reduction of India’s fiscal deficit between 2014 and 2016, according to a report by Livemint .
A few years back, we explained the impact of a falling crude oil price on fiscal deficit. To know
more, click here.

Impact on the rupee

The rise in crude oil prices has a clear impact on the Indian rupee. On 24 May 2018, the

rupee closed at 68.34 against the US dollar. This is a near 18-month low for the rupee, and only
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oil prices remain at these high levels, the rupee is further expected to depreciate by the vear end,
Rupee depreciation has a reverberating effect on the Indian economy and even the stock market.
To arrest the rupee’s fall, the RBI aften takes a few steps. Here's a look at how the RBI defends
the falling rupee.
References
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. https:/fwww.husinesstoday.in/current/economy-politics/petrol-price-diesel-prices-tax-
gst-inflation/story/277367 html
. https:/fwww livemint. com/Opinien/PnHcPOA0QNZYKLTSB WK SrL/The-impact-of-
rising-oil-prices-on-Indian-economy.htnl
¢ htps/fwww livemint.com/Money/4q53B Xa8paagmN3eS IndgN/4-ways-in-which-
diesel-petrol-price-rise-will-impact-you.html

s hups//www civilserviceindia.com/subject/Essay/peral-hike-Priyanka.htmi

cipal )
| a:; Manﬂg"i"""’"“

fMarm guldan?

ENGLISH PART - 11/ Peer Reviewed Referred and UGC Listed Journal No. : 40776 77
\




MAH/MUL/03051/2012
ISSN-2319 9318

. ational Multilingual Refereed Research
sgue-27, YolI-02 April to June-2018

ata Mn:.awiya!ap
guldana

iy

=



MAH MULD3051/2012 (TTgrYm,
ISSN: 2319 9318 Sr.No.62759

RGN !

Issue-27, Val-02

%Jy‘aw“@fa(@ | April To June 2018 | 031

financial inclusion is governed by sustainability
and commercial viabitity of transactions and not
merely on exemptions , subsidies and incentives,
Therefore, there is a need of the hour to develop
customized reengineered innovative products
specifically designed to the lifestyle pattern and
income fevels in the rural sector.
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DEMONETIZATION IMPACT (N
DOMESTIC REMITTANCE

Prof. Suresh N. Gawai
Associate Professor,
Faculty of Commerce & Management,
Jijamata Mahavidyalaya, Buldana

Domestic Remittance Market:

The domestic remittance marketis growing
at a faster pace with the help of organised money
transfer channels, mobile money transfer and
business correspondents {BCs) of banks. Nearly
100 million migrants have travelled to Tier-I
cities in search of jobs. This results in the overall
domestic remittance market growing at an
average rate of 10.3 per cent during 2007-13.
Remittances from migrant workers contribute
more than 50 per cent to the overall domestic
remittances market. Traditionally, a migrant worker
can transfer money by visiting a post office, or
depositing the money in bank branches, or
handing over the money to friends/families who
are travelling back home. At present, migrant
labours prefer to send money through instant
money transfer products compared to the bank
route, NEFT (National Electronic Funds Transfer),
because of the efficiency and convenience the
products offer. Through these channels, a
migrant labour can make transactions at his
convenience at an agent located near his home.
The Damestic Money Transfer is a service
launched by the Reserve Bank of India. The RBI
allows banks to create their own merchant
outfets or enable their partner company’s
merchants to facilitate general public with
money transfer service. The service offers to
transfer or deposit money in bank accounts by
simply visiting the local mobile shop, kirana
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Stores, and chemist outlets etc. These merchants
are registerea either with a2 master hank
correspondent or prepaid instrument issuer
company. Customers can deposit ortransfer Rs.
25000 in a month to their own or others
accounts. This service is widely used by the
migrants working in the metro cities and those
who send money to their families and husinesses
on regular basis. The service felicitates the
customers and eases the banks in terms of
managing their customers in the decentralized
way and giving the liberty to perform
transactions even after “bank timings”.

Renefits of Domestic Remittances

+ Increased domestic remittances have
a positive impact on the nation’s economic
growth.

« Domestic remittances also eliminate
difficulties associated with credit rationing.

« These remittances finance needs for
consumption or capital expenditures.

« On a macroeconomic level, raising the
total capacity of financing of investments
through domestic remittances will improve the
locat economic situation.

» Domestic remittances can also provide
supportincou nter-cyclic conditions whenwhen
local market situations are not favourable.
Demonetisation and Domestic Remittance
Market

On 8 November 2016, the Government
of India announced the demonetisation of all
Rs.500 and Rs.1,000 banknotes of the Mahatma
Gandhi Series. The government claimed that the
action would curtail the shadow economy and
crack down on the use of illicit and counterfeit
cash to fund illegal activity and terrorism. The
sudden nature of the announcement and the
prolonged cash shortages in the weeks that
followed created significant disruption through
out the economy, threatening economic output.
The Specified Bank Notes {Cessation of
Liabilities) Ordinance, 2016 was issued by the
Government of India on 28 December 2016,

April To June 2018
Issue-27, Vol-02 B
Ceasing the liability of the government for the
banned bank notes. This hasimpacted the firms
associated with movement of domestic
remittances.
Effects of demonetization on remittance
business:

» Firms related to remittance movement
have a Prepaid Payments Instruments (PP
licence from the Reserve Bank of india (RB!) and
act as business correspondents (BCs) for banks.

« They set up their “money transfer
counters” in kirana stores, medical shops, and
mobile recharge outlets.

« Their software platforms and logistics
systems for cash collection facilitate domestic
remittances that are paid in the form of cash by
{he remitter and deposited in the bank account
of the beneficiary.

» Operating with relaxed KYC (know your
customer) norms, they channelize smalt-value
remittances with a limit of Rs.5,000 per
transaction and a monthly cap of Rs.25,000 per
remitter.

o Thus, these firms belong to an
intermediate zone hetween the fully cash-based
courier system and the entirely digital systems
of a bank-to-bank transfer or a mobile-wallet
transaction.

« Before demonetisation, Rs.4,000 crore
per month was remitted through this channel.
After demanetization, a big drop in the business
numbers has been recognized across the
country. The current trend shows a downfall of
60% of total business.

« Shortfall of valid currency notes in the
market has stopped remittance transactions.

« RBIs instructions to the industry of not
accepting the Old Currency Notes.

« There could be some regular people
enjoying the service to convert their illegal
money into white. After demonetization, it has
been stopped.

« Businesses with cash transactions are
almost stopped; people are not paying each

Multilingual Refereed Journal Ul Factor 5431(1IF)
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others, not accepting payments.
* The number of “Wallet to bank
transfer” transactions using multipie mobile
apps has increased.

» Banks have started premoting UPl and
other modes and mobilizing public to do fund
transfer using their mabiles.

* Ta enjoy the high session, some wallet
companies have waived off the transaction
changes on money transfer.

* “Switching” charges are officially
waived off.

Conclusion

The failure of incomes in the informal
sector to recover to the levels they would have
reached without demonetisation appears to be
an important factor for the weakness in the
business correspondents (BC) remittances
market. Steps need to be taken to reduce the
impact of demonetization on remittance sector.
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Study B and A coefficient of some Heterocyclic Drugs at 29°C
in Methanol-Water and Acetone-Water mixtures
Viscometrically

S.R.Ingale!, S.8. Kotatwar® K.N.Sonune’” » RD.Khatapure’, B.Dhotre’.

Hijamata mahavidyalaya, Buldana 443001 (M.S) India
’L.B.S.5r.College Partur Dist. Jaln 43 1501(M.8.) India
*Swami Vivekanand Mahavidyalaya , Mantha Dist Jalna 431504 (M.S8.) India
k;ijﬂ55()11unc(cl?1'cdifﬁnail.com

Abstracet:

The basic principle of viscosity measurement is to study the
interactions between solute and solvent The viscometric measurement of heterocyclic
drugs viz 1,5 dihydro-4H-pyrazolol {3,4-d) pyramidin 4-one (Ligand-1) and 4-Hydroxy-
31 (4-nitropheny!)-3oxobutyl]-2H-chromen-2-one (Ligand-2) were carried out at various
concentrations of solvents Methunol and Acetonc at 29°C. The data obtained during this
investigation were used for the characterization s Structure Formers or Structure

Breakers.

Key words ;- § - coefficient, VISCOIIeIry |, viscositics and Densjijes.

Introduction:

The refractive  index is  an
important additive property of molecular
structure of fiquid. Every lquid offers
some resistance to flow. This resistance
o flow s called viscosity, It s
developed in liquids because of sharing
cffeet of moving one layer of liquid past
another motion  of liquid can  be
visualized us a movement of ong layer
over another, A layer move yuickly then
second and s0 on. This type of flow is
called faminar flow or streamlined flow.
Useful information about solute-selute
and solute -solvent interaction provides
when the behavior of clectrolytes are

studicd by viscometry . Many workers
[1-3]  have been  studicd  these
interactions in agucous and non -
aqueous solutions.

Ikhe [47has studied the viscosily
of  [HBMPPI] [AHBMPPP]
[PHNMPMPP] and captopnil in 70%
dioxane water mixture at different

coircentrations. Molecular interactions of

clectrolyte in binary mixture of two
tiquids i terms of viscosity | g -
coefficient have been  studied by
Mehrotra  cLal[5], Das ctal.{6]
Nikam[7], Kalra etal]8] |, Pandy
clal.l9] and Raut etal [10), sadpayle
MR have hl{\iicd iy
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coefficient value of some substituted
chalcones in 70% DMF-water mixture
while Tambatkar G..[12] have studied
viscosity and B - coefficient value of
some heterocyelic and non-heterocyclic
drugs in 70 % Dioxane-water mixture
solution. Senar etal{13] have been
studied  on  viscosity, density  and
refractive index of  substituted
heterecyclic  compounds  in  different
media. Tayade ctal[14] have been
studied  viscometric  study  of s-
substiuted  triazinothiocarbamides  at
35°C in  Dioxane-water  mixture,
Deosarkar etal.[15] have been studicd
volumelric, viscometric und
refracometric behavier of
glycine+(aqueous  isoniazid) ternary
mixiures at 298 15°K Recently Yasmin
Akhtar[16] have been studied volumetric
and viscometric studies of solute-solvent
and solute-solute interactions of glycine
1z aqueous electrolytes at 30°C.

The present study
deals  with  the study  of  molecular
interactions in terms of viscosity, [i-
cocflicient  of  different ligands  in
different concentrations of Methanol-
waler and Acefonc-waler mixlures in
different concentrations.

Experimental:

The VISCOSILCS
were measured by means of Ostwald’s
Viscometer  (#0.11%Kpen sy which
was  kept in equilibrium with  clite
thermostatic water bath ¢ = 0.1 °C 3,
Ligand solutions of  diffcrent
concentralions were prepared in 70 %
Mcthanol -water and Acctone- waler.
The Tligands wused are Ligand,- 1,5
dihydro-4H-pyrazelol (3,4-d) pyramidin

d4-one  Ligand,-  4-Hydroxy-3-[1(4-
nitrophenyl)-3oxobutyl}-2H-chromen-2-
one,
The relative viscosity of each solution is
determined by following empirical
formula
Me=(dsX 18 )/ { dW X tW ) = (h)
Where = relative viscosity of ligand
solution, ds = density of ligand solutian
Jdwe=dcnsity of distilled water,

ts=time  of flow for solution,

tw=time of flow for distilled
water

The relative viscosity and density
data for termary mixture at different
congcentrations are presented in Tabley |
to 4.

The relative

viscositics have been analyzed by Jones
-Dale equation

{N-1)/VE = A+ Byt (2)

Where C =molar concentration of the
ligand solution JA=Falkenhagen
coefficient,  B-Jones-Dole cocfficient
A 15 the measure of solule - solute
interactions and B is the measure of
solute - solvent interaction,

The graphs are plotted between (
W= 1)/ ve Vs ve . The graph for cach
syslem gives lincar straight line showing
validity of Jones - Dole cquation, The
slope of straight line gives value of B-
coellicient,

In the present study, relative
viscosity of ligand selutions decreases
with incrcase in the concentration of
ligand may be attributed to increase in
solute - salvent interactions. From the
graph of (1, - 1 ) / /¢ versus Vo , "A°
which is the measure of solute - solute
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interactions  and B’ which is  the Solutes with  negative viscosity
measure of solute - solvent interactions B~ cocfficient  is characterized  as
has been caleulated . “Structure Breakers” indicating weak
Resuit and discussion: solute - selvent interactions.

The large and small values of "A’ show Here 1 was found that both

the stranger and weaker solute - solute Ligands in Methano! system and
interactions respectively as listed in Acetone system shows positive value i.c.
tables 5 and 6 . Structure forming activity and no onc

Selates with pasitive viscosity f3- shows Structute Breaking activi ity. Such
coefficient  are  characlerized  as t)pc of results is also shown by Pandey
“Structure formers™ and will impose a etal”

new order by reorientation of the
adjacent  water molecules indicating
strong solute- solvent interactions.

Obscrvations and Calculations:

Table -1
Bensities and viscosities of systems in Methanol-Water at 29° C0.1°C)
b)s‘n-m Ligand -L,

Sr. Concentration | /¢ x1( | Densit Time | T
’7 Y N ’ ~1Ae
No. |C (mole/liter) [mole liter'?) | (gm./c. ) | (sec.) [
}LT 0% 107 7.0711 ' 0.902 [ 63 J 1,500 J 7.0736 ‘
2 | x0T | Gams _ 0.932 158 1 14269 | 67706
fT W0x107 T sam £ D 7.2974#
| ‘ |
ﬁ 2 X107 J 0954 3 1.3999 | 8.9463 ?
5 0x 107 r 3. 623 ‘ 0.961 44 ‘ 1.1162 36772J
L;
Table -2

Densities and viscosities of systems in Methanol-Water at 29°C(20.1°C)
System: Ligand -L,

Sr. | Concentration | Ve xi0? Density Time

i ~14+/c
INO. C (molerliter) | (mole"*/liter'?) | (gm./e.c.) (sec.) L %
1 [ 50x 107 7.6711 } 0.902 J 64 1.4475 ' 6.3296
Fz I 40 % 107 6.3246 ‘I 0.932 1 57 1.3321 J 5.2547
3 30x 107 5.4772 l‘ 0.947 J 53 1.2586 ] 47199 |
4 26 %107 44721 095 | 39 1.1722 l 3, 8523
L r_ \ r
T e
s o . e
SRlnngeSSKota %‘F AR Page 206
fow - il
§8 N\ S
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-

\\t&'t ﬂ 7

iy

=7



294

International Journal of Universal Print

ISSN: 2454-7263 1D: ACTRA 2018 042 Published Mar. 2018
Volume No. 04, [ssue No.05, Copyright @ Universal Print

Web: wwwuhiversalprintorg , Email: i.U[l(&JlllliVUl‘SH]DTinI.01‘&2
Title Key: Study i and A coefficient of some Heterocyclic .. .

[‘s 10% 107 31623 0.961 44 l 1.0603 l 1.9082

Table -3 Densitics and viscosities of systems in Acetone-Water at 29°C(+H).1°C)
. System: Ligand -L,
Ve xio?

(mole'*Nliter'?)
7.0711
T 63246

Concentration

n-14/c
C (mole/liter)

50x 107

53117

53 6.0310
FW f 53781
‘ 44 r 1.1185 '3.7500

-4 Densities and viscosities of systems in Acetone-Water at 29°C(+0.1°C)
Systenm: Ligand -1,

Table

Fsr. T Concentration T e T Density | ?{W T
No. [ C (molefliter) | (mote'iter'?) (gmJec) | (sec) N J""'WE
E! 50x 107 | 7.0711 l 0.906 ' 54 ( 1.2915 (4.1231
#_2_[ 40x 107 ' 6.3246 0.937 TSG r 1.3851 fﬁ.o937=
3 0x 107 | 54772 0952 | 53 13319 | 6.0566 |
' 10 0959 i 49 12404 | 5378
0.963 l 45 1.1439 I4.5538
Table-5 A and § coefficient values in Methanol-Water Medium
o A | B (Iil/molc)_{
44453 +0.574
Table-6A and B cocfficient values in Acetone-Water Medium
B
{lit/mole) .
+1.069
267
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2 Lgand-Lil’ +3.020 [ +0.041

Graphs:
L-1in Methanot L-Z In Methano!
13 x
5
H +
4 ] -—
3% - ) " .
g . g
i T REE TR
5 [EETEN "
i .
: 5
1 10

-1in Acelone
Llin Aq L2In Acetone

4 S 186501 -
BER L RSt be . . 3
54 " 5 g sasnetmmr—y
o -7 +
H 3 ;, S
3 -
) .

¥t B ez 0
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DIVERSITY OF PHYTOPLANKTON OF FRESHWATER OF

PAINTAKLI DAM OF BULDHANA DISTRICT (M.S.), INDIA
Kakde V.R.
Department of Zoology, JijamataeMahavidyalaya, Buldhana (M.S5.}

Abstract

The availability of good quality water is an
indispensable feature for preventing diseases
and improving quality of life. Investigative
study is related with amnalysis and diversity of
phytoplankton of Paintakali dam of
Buldhana District {(M.S.) for duration of one
year from July 2016 to June 2017,
Investigated study of planktons was divide
into phytoplanktons from these
phytoplankton were belong to genera of
different growps like as Chlorophyceae,
Euglencphyceae, Bacillariophyceae and
Myxophyceae. Dluring investigation period
Chlorophyceae are higher in population
density and dominant from different of spots
of Paintakali dam.
Keywords:Bacillariophyceae, Phytoplankton,
Chlorophyceae, Paintakali dam.

INTRODUCTION

The problems relates to water borne diseases
attract the attention fo the urgency for
investigating causes and suggest remedies to
prepare future plan of action for maintenance of
potable waters and related development issues.
It is essential for all living things for the
survival on this earth planet. Planktens are the
groups of microscopic plants and animals which
are minute and able to spend their whole life
floating in the water is called as planktons. The
narme plankton was given by Hansen. Plankton
has very flexible locomotary organs. They are
unable to move rapidly and also unable to
determine direction of their movement. Water is
the nature’s most wonderful, abundant and most
useful chemical compound created by nature
with biological, chemical, physical properties,
as well as diversity of phytoplankton’s and
unique characteristics.

It is the most abundant and elixir of life
and essential chemical, but this vast natural
resource has been depleted and turned into
scarce commodity with incrensed usage catering
to the needs of ever-expanding population.
There is almost a global shortage of water and
the world’s most important and froml rank
problem is to supply and maintain cheap and
clean drinking water today to everycne,

The present investigation involves
collection, observation and identification of
phytoplankton found in water of Paintakli dam
of Buldhana district located in Maharachtra,
India.

MATERIALS AND METHODS

Sample Collection and Analysis-

In the present study the phytoplankton diversity
and the physico-chemical properties of the lake
water were studied for monsoon and post
monsoon season. Monthly collections of water
samples were collected from sampling site for
one complete year from July 2016 to June 2017.
Samples are collected from sampling sites on
months first week at 6.00 am. to 10.00 a.m,
Plankton net of bolting silk no. 25 was used for
sampling purpose. Samples were taken at mid
stream 0.5 to | m below the surface of water.
Plankton samples were collected, fixed and
preserved in 5% formalin. Samples werc
observed under light microscope at 40 — 100X
resolution power and identified up 1o genus and
species level with the help of books and keys.
(Paiterson, 1998 Adoni, 1985).

RESULT AND DISCUSSION

In present investigation phytopiankton
were belong to genera of different groups like
as Chlorophyceae, Euglenophyceae,
Bacillariophyceae and Myxophyceae. During
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investigation period Chlorophyceae are higher
in population density and dominant. Over that
Euglenophyceae are showing less population in
the study period. Similar results was found to
Manoj Kumar et al, (2015) reported
phytoplankton diversity, Chlorophyceae (12
species of 11 genera), Euglenophyceas (3
species of 2 genera), Bacillariophyceae (5
species of 5 genera), and Cyanophyceae (15
species of 7 genera) from Yamuna River at
Kalpi. Kadam et al, (2014) reported findings on

S, No,

'l. Pllylu : Comphyceae

Taxonomic Description of Phytoplankton Diversity -

phytoplankton  diversity of reservoirs in
Parbhani District, Maharashtra, India they find
37 species of Chlorophyceae, 47 species of
Cyanophyceae, 34 species of Bacillariophyceae,
07 species of Fuglenophyceae, and 04 species
of Dinophyceae. Bamane et al, {2013) studied
on phytoplatkton diversity of Upvan-lake,
Thane, Maharashtra, India reported in his
investigation  phytoplankton  species  of
Chlorophyta are 13 species, Bacillariophyta 05
species, and Cyanophyta are 02 specics.

Scenedesmus dimorphus

2. Phylum : Euglenophyceae

Euglena acus
““Euglenatriptis

Phacus orbicularis

3. Phyliﬂ;ﬁ ':Mliacilirophyceae

Cocconeis sp.

" Navicula thomboide
Navicula mutica
Synendraulna

Synendramcus g
Oscillatoria
Micrucrygias'is'aerugi'no'éa
‘Microcystasis protocystis
Sphuerocyatis schroeteri
Cocystic saliteria :

‘Aphanocapsa

Lynghya
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CONCLUSION

The present investigation has been focused on
plankton’s diversity including phytoplankton of
Paintakali dam  water  with  specific
environmental associations, This investigation
also focuses on reducing the water pollution due
to human activity and helps in improve social
and cultural importance of dam and its scenario.
Our results will help for assessing the potable
nature of dam water,
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22. Identification and Purity Determination of
Albendazole by HPLC Method

S. R. Ingle
Department of Chemistry, Jijamata Mahavidhvataya Buldana, M.S | India
K. N. Sonune
Lal Bahadur Shastri Sr. College, Partur. Dist Jalna. M.S . India.

Abstract

Albendazole 15 an anthelmintic {an-thel-MIN-LiKY or anti- worm medicalion. It prevents
newly hatched insect larvae (worms) from growing or mulliplying in yvour body. Albendazole is
used o freat cerlain infections caused by worms such as pork tapeworm and dog tapewern.
Albendazole 15 an antihelmintic agent used predominantly in treatment of echinvcoccosis. a
parasitic worm that causes ¢¥sts in liver and lung,

KeyWords: Albenza.Melting point.Perceniage purits. injection method
Introduction

Albendarole therapy is commonly associated with mild and transient serum enzyme
¢levalions and rarely can lead 1o clinically apparent acute liver injury. Albendarole (al ben' da
sole} is a benztmidazole aniihelmintic agent similar in structure and mechanism of action 1o
thiahendarole and mebendarole and the veterinary agent fenbendarole. The beneimidasoles act
by selective binding (o bela-tubulin of parasitic worms. causing their immobili/zation and death,
Albendavole has proven eflicacy against several parasitic worms and was approved for use in the
United Siates in 1996.

Currenily indications far Albendazole include echnicoccosis, cuvsticercosis and
strongylotdiasis against which it is mote effective than mebendarole (largely because it is better
absorbed). Albendasele 15 also used lor hookworm. whipnorm and pinworm ALBENZA
(Albendazole) 1s an orally adminisiered anthelminic drug. Chemically, it is methyi

Sipropylthio)-2-benzimidarolecarbamate. ks molecular lormula is C3H;sN-0-8.

s molecular weight is 265 34 it has the following chemical structure;

pod Heferred and 100 Listed Jownal - 30776 Buldana 131
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Albendarole 1s a white to yellowish powder. U is freelv soluble in anhvdrous fermic acid
and very shightly soluble in ether and in methvlene chioride. Albendasols is practically ingoluble
in alcohol and in water.

Methodology

Melting point is one of the key parameter to identily the drug and its crystalline siate.
Moreover. variation in melting point gives the clue of drug substance purtty. Meling point of
Albendazole is determined by open capillary tube method. Albendazole is placed in separate
capillary lubes closed at one end that inserted into dillerent channels of furnace afler attaining
the desired sel temperalure. The progress in temperature 1s monitored. The point at which drug
melling starts is noted. The experiment is carried out in duplicate. The average melting point is
considered as the melting point of (he drug.

Identification by UV~ Vis Spectrophotometry

The power of radiant beam decreases in relation Lo the distance that, it ravel through an
absorbing medium. 1l also decreases in relation (o concentration of absorbing molecule or ions
encountered in that medium. These two laclors determine proportion of the total incident energy
\hat emerge

The decrease in power ol monoclromatic lLight passing through the homogeneous
medium is stated quantitatively by Beer's law.

log (I/Thor  A=abc

"The instrument used [or spectroscopic analysis is an optical device suitable for measuring
the UV and visible monochromatic light in the range 1o 200-800 nm and a device suitable for
measuring the absorbance,

Determination of Purity by HPIL.C

High-performance liguid chromatography (HPLC: formerly referred 1o as high-

pressure liquid chiromatography, is a technique in analytical chemistry used o separate,

identify. and quantify each component in a mixture. i relies on pumps to pass a pressurized

132
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liquid solvent containing the sample misture through a column filled with a solid adsorbent
malerial,

Each compenent in the sample mteracts shghtly differently with the adsorbent material,
causing different fTow rates for the different components and leading to the separation of the
components as they flow out the column HPLC has been used for manufacturing (c.g. dunng the
production process of pharmaceutical and biologica products). legal (¢v.g. detecting performance
enhancement drugs in urne), research (e.g. separating the components of a complex biological
sample. or of similar svnthetic chemicals from each other). and medical (e.g. detecling vitamin D
levels in blood serum) purposes.

A digital microprocessor and user software control the HPLC instrument and provide
data analysis. Some medels of meehanical pumps in a HPLC instrument can mix multiple
solvents together in ratios changing in time, generating a compaosition gradient i the mobile
phase. Various deteclors are in common use. such as UV-Vis. photodiode array (PDA) or based
onmass spectrometey. Most HPLC instruments also have a column oven that allows for
adjusting the lemperature at which the separation is performed.

Preparafion of the Mobile Phase

250 ml of mobile phase was prepared by mixing methano! and water in the proportion of
8020 ratio.

Preparation of Stock Solution

Accurately weighed 23.0 mg ol Albendazole. dissolved in 50 ml of mobile phase.
Sclution had been sonicated for 2.0 minutes. 1ml of stock solution was lurther diluted to 10 ml
with mobile phase.

Table No, 1: Results Obtained from Injection No. |

l'sr Retention Name Area Yo Theoretical Asymfnetr_v
}»No. lime Areu plates

[1 [a0c0 | Unk. impurity 3995 | 061 | vads L.03

‘!2' 1950 ALBENDAZOLE | 1477127 | 9939 | 10152 104

Table No. 2: Results Obtained from [njection No. 2

' $r.No. | Retention Name Area Yo Theoretical Asymnfe?r?
time Area plates B
1 1000 Unk. impurity 8513|057 | 1oudo Lu7
2 4.950 ALBENDAZOLE § 1473910 | 9943 | 10271 1.04
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Result und Discussion

The drug obtained was evaluated for its physical properties. description. identification
and percenl purity. The drug is white coloured. amorphous powder. For the identification 1ests
two tests were performed a) Melting point and b) By spectrophotomelric analysis. Meliing point
was found 1o be 208.15°C which is well within the range. The spectrephotomeiric analvsis is
carried out as per LP. Spectrum is scanned between 200- 400 nm and the ~max was found al 294
nw.

Titble No. 3: Percentage Purity of Albendazole

Name of the drug | Particulars (n 1)1 (Ini. 2) | Avg
ALBENDAZOLE | % Unknown Impurity | 0.61 0.57 058
Yo Purity G0 39 99.43 9942

Percent purity by HPLC of Albendazole sample is found satisfactory. Asyvmmetry and
No. of theoretical plates found satisfactors.  The Identification fests A & B carried out for
tdentifying the drug (ound to be satisfactory and comply with the Pharmacopieal requirements.
Melting poini of Albendazole sample is complying with standard reported value, Maximum
wareiengih obfained matches with the reported value.  Hence the Project work carried out for
identification and Purity determination of Albendazole by HPLC wvield satisfactory resulls,
Reference

1 Indian Pharmacopiea

2 Uniled States Pharmacopiea

3. Wikipedia
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Synthetic and Biological Evaluation of 3, 4- Dihydropyrimidin-z-(lH)-ones by using
Cobalt Chloride Doped Polyaniline Composite (PANI-Co) as Nano Catalyst
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" Department of Chemistry Jijamata Mahavidyaluya, Buldana {M.5.) India-44300
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Abstract:
The present study zimed to use a method  for the synthesis of some 3, 4 -

dihydropyrimidin-2-{1H) - ones by using Cobalt Chloride Doped Polyanitine Composite (PANI-
Caj as Catalyst. The study tried to study the Bigirelli reaction can be performed without solvent
and with new catalyst or not. To find the cffectiveness of the catalyst (PANI-Co), we deseribed a
novel protocol for the efficient synthesis of some 3, 4-dihydropyrimidin-2- {IH} - onc using
aldehydes, alkyl acetoacetate, and urca or thioursa at 80°C under solvent-free conditions by
Cohalt Chloride Dopad Polyaniline Compasite {PANI-Co) as Catalyst. Thig catalyst is efficient
due L Its impact as high vields, mild reaction conditions, eco friendly protocol, cost
elfectiveness and reusability.

The synthesized compounds were characterized by spectroscopic techniques, The
synthesized compounds were evaluated for antimicrobial activity. The results showed that these
compounds show a remarkable biclugical activity against all the lested bacterja, We have
demonstrated a nove! method for the synthesis of substituted dibydropyrimidinones catalyzed by

Cobalt Chloride Doped Pelyaniline Composite (PANI-Co) as Catalyst,

Keywords: Cobalt Chloride Doped Palyaniline composite (PANI-Co), DIPMs, antimjcrobial
aclivilies, Biginelli reaction, MIC,
Introduction:

The lslian chemist Pietro Biginelli in 1893 made an attempl  to  synthesize
Dikydropyrimidinones (DHPMs) through multicompotient reactions [ 1) Biginelli reaction is the
multi-comnponent reaction (MCR) used for the synthesis of dihydropyrimidinones/thiones. The
activities such

apd Multi-drug

3,4- dihydropyrimtdin-2 (111} ones / thiones (DHPMs;} exhibit the antimicrobi

t
as anti-bacierial, anti-viral, anti- hypertensive, calcinm channe! piode

\wiimi-,‘ f."“;. {'_i?:-!.lk \I,




Jourtad of Interdisciplinary Cycle Research

Vaobune 1y,

. 312

resistance reversal [2- 7). Biginellj reaction is suffered from minimum yield of products [8]. In
the recent year researchers tried to develop the new method to improve the yield
of the product by using the different catalyst and reaction cunditions, i.e. the use
of bismuth(Ill) nitrate [9], AI{NO.) 9H,010], CuCly2H,0 |1 1, RuCly  [12], Glutamic
acid [13), ZiCls [14], silica sulfuric acid [15], thiamine hydrochioride [16], L-(+)-tartaric
acid-dimethylurea [17], polyvinylsulfonic  acid [18], imidazole-1-yl-acetic acid [19],
[AUROX](BFa)y [20], p-TsOH.H.0[21], H:BOs [22], HCIO,-Si0, (23], SnCltLO [24],
mesoporous silica catalyst ,chlorosulfonic acids [25], triphenyl phosphine [26], Al-platedMCM-
4127) (NHa)C05(28), CrCly. 7H,0 [29], CaClL{30]. y- aminobutyric acid [31], Si02-112804
[32], Ce(NH4)2(NO3)s[33],alumina- supported  tritluromethane sulfonic acid {34], chloro-
trimethyl silane [35], NaCl[36], 8rCl,.6H,0 [37], and other reagents have been found to be

effective,

lHowever, some of these methods are ex ensive and harmful to the environment and
p

gives low yieids, incompatibility with other functional groups and iselation of product is

ISSN NGO 00221945

ditficult. Therefore, there is need to develop the low cost, ecofriendly catalyst for the synthesis of

3, 4- Dihydropyrimidin - 2-(1H)-one.

The 3, 4- Dihydropyrimidin - 2-(1H)-one Biginelli compounds [38] has increased the
scope in medicinal chemistry. The dihydropyrimidinones exhibit wide range of biological
activities such as antibacterial, antiviral, antiturmnor, and anti-inflammatory actions [39]. Due to
its biological activities scientist attracts towards synthetic and biological evaluation of the

Biginelii compounds.

The much work is carried out related with the synthetic methodology and biological
evaluations of these compounds. The synthesis of industrially important and other nitrogenous

bialogically active compounds has long been a significant branch of organic synthesis [40-42)].

In the present work we have synthesized the some 3, 4- Dihydropyrimidin - 2-(1H)-ones

aly,

by using Cobalt Chloride Doped Potyaniline Compasite (PANI-Co) as the nang Cat

studied the antimicrobial activity of these compounds.
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(o] X
o 9 ‘ HN
)L + + JJ\ PANI-Co Composite J
R’ H R"/U\)J\ME H2N NHZ ethanol/Reflux o x)\ N Me
[a] {b] {c] fd]

Fig: 1- General Scheme for the synthesis of Biginetli compounds using Cobalt Chloride Doped Polyaniline
Composite (PANI-Co) as Catalyst
EXPERIMENTAL

Material:
All chemicals supplied by the Merck (Extra pure) and were used without further

purificativn. IR spectra were tecorded on a Perkin-Eimer 1640 FT-IR instrument. The 1H- and
I3C-NMR spectra were recorded on a Bruker DPX-300 NMR machine. Unless otherwise
specified, CDCl; was used as a solvent. Mass spectra were recorded with a Bruker Daltonic Data

Analysis 2.0 spectrometer.
Preparation PANI-Co composite as a catalyst:

The Cobalt Chloride Doped Polyaniline (PANI-Co) composite as Catalyst was prepared by the
chemical doping method. The polyaniline was synthesized by the chemical oxidization method at
low temperature (0 to 3°C}. Ammonium Persulphate and Hydrochloric Acid has been used as the
oxidizing agent as received without further purification. 10 m] Aniline was first dissolve in 2 M
160 ml Hydrochloric Acid (HCI) (Merk). Then this solution is kept in the ice bath below 5 °C.
Ammonium Persulphate solution (Usually 10%) was added to the above solution with constant
stirring for 3-4 hours, Finally the green color polyaniline is formed. It is washed with the hot

dilute HCI and dried it in the oven for 24 Hours.

An approprigte amount of the Cobalt Chleride 0.1 M was dissolve in polyaniline (PAN1}
solution, Doping of cobalt is done by the chemical doping method. For uniform distribution of
cobalt to form the Cobzlt Chloride Doped Polyaniline (PANI-Co) composite stirting was
continued for 2 hours. PAN[-Co composite was formed and confirmed by the instrumental

techniques and used as an effcctive catalyst.

TESN NO:0022-1945
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General procedure of syrthetic 3.4-dihydropyrimidin-2(IH)-one: A mixture of aromatic
aldehyde (1 mmol), 1,3-dicarbonyl compounds (! mmol), urea or thiourea (1.5 mmol) was
prepared. Cobalt Chloride Doped Polyaniline {PANT-Co)} composite (3 mol %) was added as the
catalyst. The mixture was dissolved in 2mL of absolute ethanol, The mixture was refluxed for
suitzhle time ard the progress of the reaction was monitored by TLC. Afler completion of the
reaction, the catalyst was recovered by filtration, the filtrate was evaporated and the solid was
then washed with cold water. The product has been recrystalized with ethanol to get the pure 3,4-

dihydropyrimidin-2¢ 1 H)-ones.

Following DHPMSs were synthesized:

COT{fdn:nd Name of the Compound Structure of the compounds
v
methyl 4-(4-hydroxyphenyl)-6-methyl-2-oxo-
1.2 3.4-tetrahydropyrimidine-S-carbox ylate o P
BCa Qr
5-(Methoxycarbonyl)-6-methyl-4-(4- o s
hydroxyphenyl) -3, 4-dihydropyrimidin-2( 1 Hy- o
une HO
0._
rmethyl 6-methyl-4-(4-nitrophenyt)-2-ox o- o
1,2,3.4- tetrahydropyrimidine-5-carboxylate 0\\ + —
BCb or ’N NH
5-(Methoxycarbonyl)-6-methyl-4-(4- -0 N—«
nitrophenyl)- 3,4-dihydropyrimidin-2( 1 H)-one H 5
[l +
N

ethyl 6-methyl-4-(2-nitrophenyl}-2-oxo-
1,2,3.4- tetrahydropyrimidine-5-carbox yiate o
BCe or Y
S-(Ethoxycarbonyl}«6-methyi-4-{2- HNL o o
nitrophenyl)-3,4- dihydropyrinudin-2(1H)-one "

o
\ o
: ipat 1
:“ ang q.,/‘( amata M havidyalaye . . ) ‘
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cthiyl 4-(2-chlorophenyl)-6-methyl-2-oxo- 0o

[,2,3,4-

tetrakydropyrimidine-$-carboxylate o o
BCd or

5-(Ethoxycarbonyl)-6-methyl-4-(2-

chlerophenyl)-

3 4-dihydropyrimidin-2(1 H}-one

ethyl 4-(4-chlorophenyl)-6-methyl-2-cxo-
1,2,3,4- tetrahydropyrimidine-S-carboxylate
or o) =" “NH
BCe 5-(Ethoxycarbonyl)-6-methyl-4-(d-
chlerophenyl) - 3,4-dihydropyrimidin-2{1 H}- N o}
one H

ci

cthyl 6-methyl-2-0x0-4-phenyl-1,2,3,4-
tetrahydropyrimidine-5-carboxylate o =" T“NH

BCT or /&
(5—(Ethoxycarhonyl}-6-methyl-4—phenyl-3.4— o
dihydropyrimidin-2(1Th-cenc)

ethyl 4-(Z-methoxyphenyl)-6-methyl-2-oxo- f
1,2,3,4- tetrahydropyrimidine-3-carboxylate
oL o R
BCyg 5-(Ethexycarbonyl)-6-methyl-d-(2-
raethoxyphenyl)- 3.4-dihydropyrimidin-2(1 H)- HN.
onhe

Table: 1- List of the biologically evaluated compounds

Reaction conditions: Aldehyde = 10 mmol, urea/thiourea=15 mmol, B-keto-esier =10 mmal, Catalyst = 20 wi. %
with respect to wi. ol aldehyde, Solvent free, Temp. = 25"C by using the Cobalt Chioride Doped Polyaniline (PANI-
Cu) compuosie (3 1ol %) as catalyst. All compounds are well characterized by spectroscopic technigues,

Evaluation of biological activities of 3, 4- dihydropyrimidinones:
The synthesized Biginelfi compounds {BCs) i. e. BCa, BCh, BCc, BCd, BCe, BCf and BCg were
tested against the bacterial species using cup plate method and thcir minimum inhibitory

concentrations (MIC) were determined by using broth macro dilution methgd, The organisms

jgelia dysentariae,

1
it m’ "[);U_{i_' Mo
Mamart, Mahaviayalays
Buidana

used for these method include Staphyiococcus aureus, Escherichid coli,
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Klebsielia pneumoniae, Proteus mirabilis, Salmonella typhi, Bacillus subtilis, Bacitlus

megatherium, Proteus vulgaris and Pseudomonas acruginosa.

RESULTS AND DISCUSSION

The antimicrobial activity of Biginelli compounds (BC) i. e. BCa, BCh, BCc, BCd, BCe,
BCf and BCg was assessed against the test organisms Staphviococeus aureus, Escherichia coll,
Proteus vulgaris, Bacillus Subtilis, Pseudomonas weruginosa, Bacillus megatherium, Salmonella
nphi, Shigella dysentarice Klehsiella Preumoniae and Proteus mirabilis. All bacterial species
used in present investigation are known human pathogens. The MIC values were determined by
serial dilution methed. The comparative study of MIC values of the compounds is given in
Table-2. The resuits of sensitivity of various pathogens towards the synthesized Biginelli
compounds were tested, The results of sensitivity of pathogens towards the synthesized DHPMs
(BCa-BCg) are shown.

For convenience, the compounds were graded as -

i. Highly active : With MIC values > 3 to 12.5 pg/m!
ii. Moderately active : With MIC values > 25 to ug/ml
iii. Poorly active : With MIC values > 100 — 200 pg/ml

Mest of the Biginelli compounds show moderate activity with MIC values in the range > 3
to 200 pg/ml towards Gram positive and Gram negative micro-organisms. The compounds
BCa and BCg possess highest activity with MIC values 3 to 6.2 pg/ml towards all the

Dacteria tested.

Commpuady-— BCa [BCb | BCe | BCd | BCe |BCr BCg
Microbes|
Staphylococcus aureus 12.5 100 30 100 6.2 25 50
Escherichia coli 12.5 50 »3.0 25 6.2 12.5 50
Proteus vulgaris 25 100 =3.0 25 =3.0 | 125 6.2
Bacilius Sublilis 3.0 25 6.2 25 >3.0 23 100
i Pseudomonas aeruginosa 25 25 6.2 5062 6.2 12.5
BRuacillus megatherium 25 100 6.2 50 6.2 50 100
Salmonella typhi 100 50 3.0 25 30 50 100
Shugella dysentariae 50 25 3.0 12.5 >3.0 25 50
Kichsiella Pneumoniae 25 100 >3.0 25 3.0 12.5 25
Proteus mirabilis 12.5 25 =30 50 6.2 27 56

Table: 2- Comparative study of MIC values of DHPMs against micm-organism /
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Compounds BCb, and BCd were less active towards all the pathogens excepting
Pscudomonas aeruginosa and Proteus vulgaris respectively. Compounds BCp were less active
with respect to antimicrobial activity towards used pathogens. The compound BCa, BCe, BCe

and BCfis exceptionalky sensitive towards S. dysentariae.
CONCLUSION

The Biginelli compounds was found have the considerable antimicrobial activity toward
the all the pathogenic bacteria BCa . Where as in case of comounds BCb, and BCd the results
were exceptionally appreciable towards the micro- crganisms Pseudomonas aeruginosa, Proteus
vilgaris, Shigella dysentariae, Bacillus subtilis, Bacilius megatherium, Proteus vulgaris,

Bacillus subtifis and Shigella dvsentariae.
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IS. Identification and Purity Determination of
Caffeine by HPLC Method

S R Ingle
Department of Chemistry. Jijamata Mahavidhvalava Buldana, M S, India,
K. N. Sonune
Lal Bahadur Shastri §r College, Partur, Dist Jalna. M.S _India

Abstract

Caffeine is a central nervous system {CNS) stimulant of (he methvlxanthine class. I( is
the world's most widsly consumed psychoactive drug. Unlike many other psychoactive
substances. it is legal and unregulated in nearly all paris of the world. There are several
known mechanisms of action to e.\pIai.n the effects of caffeine. The most prominent s that i
reversily blocks the action of adenosine on its receptor and consequently prevents the onset of
drowsiness induced by adenosine Calfeine alsp stimulales certain poriions of (he aulonomic
nervous svstem. Caffeine is a bitter, white cnvsialline purine. a methyvIyanthine alkaloid. and is
chemically  related 1o the adenine and guaning bases of deoxyribonucieic  acid (DNA)
and ribonucleic acid (RNA}. 1 is found in the seeds. nuts. or leaves of a number of plants native
to South America and East Asiz and helps to protect them against predator insects and to preveni
germination of nearby seeds. The most well known source of Cafleine is he coflee bean,
anusnomer for the seed of CofTea planis. Beverages containing Caffeine are ingested (o relieve
or prevent drowsiness and 1o improve performance. To make these drinks, calfeine Is extracted
by steeping the plamt produet in water, a process called influsion, Calleine-containing drinks.
such as collze, ten. and cola. are VETY popular. as of 2014, 85% of American adults consumed
some form of calTeine daily. consuming 1G4 mg on average.

Keywords: Determination of purity, UV-Vig spectroscopy, chrematography, Coffine,
experimental
Intreduction

Catleine can have both positive and negative health effects. It can treaf and prevent the

premature infamt breathing disorders bronchopulmonany dysplasia of prematurity and apnea of

premaiurity. Caffeine cilrale is on (he WHO Model List of Essential Medicines. It n(ay conle
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modest protective effect against some disenses, including Parkinson's disease, Some people
experience sleep disruption or amxiety i they  consume caffeine, but others show litle
disturbance. Evidence of g risk during bregrancy is equivocal: some authorilies recommend that
pregnant women limii consumption 1o the equivaleny of o cups of coffee per day or
less. Caffeine can Produce a mild form ofdrug dependence — associated with withdrawa|

SYmploms such as sleepiness. headachs, and irritability — when an individ val slops using cafleine

less pronounced or do not aceur following consistent use).

Caffeine is classilied by the US Food and Drug Administraiion as “generally recognized
s safe" (GRAS). Toxic doses, over 10 grams per day for an aduli. are much higher than typical
doses of vuder son milligrams per dav. A cup of coltes contains 80— 75 mg ol cafleine.
depending on wha "bean” (seed) is used and how it s prepared (.o, drip. percolation,
orespresso). Thus it requires roughly 50-100 ordinary cups of coffee 10 reach a lethal dose.
However pure powdered caffeine, which 15 available as a dietary supplement. can be lethal in
tablespoon-sized amounts,
Methadology

Melting point is one of the key parameter to identify the drug and its erystaliine state.
Moreover, varjation in melting point gives (he clue of drug substance puritv. Melitng poin{ of
CafTeine is determined by open capillary tube method. Caffeine is placed in separate capillary
tubes closed at one end that inserted into different channels of fumnace afier altaining the desired
set temperature.

The progress in temperatyre is monitored The point al which drug melting starts is noted
The experiment is carried oul in duplicate, The average melting point is considareq g the
melting point of the drug,

Tablie No. 1; Melting peint of Caffeine

Observed Melting Points
235.0°

Average | ME:EgTPbin[ [ Limit

235.0% | 234 -238°%

e . S N
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dentification by UV- vis Spectmphummetry

The pewer of radiant beam decreases in relation (o the distance that, it travel through an
absorbing medium, it also decreases in relation to concentration of absorbing molecule or ions
encountered in that medium. These two faciors determme proportion of the tota! inciden energy
that emerge. The decrease in power of monachromatic light passing through the homogeneous
medium is slated quantitatively by Beer's law.

log (I/Tyor A= abe.

‘The instrument used for Spectroscopic analysis is an eptical device suitable for measuring
the UV and visihle monochromatic light in the range 1o 200-800 nm and a device suitable for
measuring the absorbance
Operation of the Instrumcat

As the system 5 Tum “ON" and clicked the icon on the instrument, insirument
automatically connected 1o computer software. The cuvettes are hold from the top to prevent
lampering with the measurements, and wiped the sides with g lab tissue. Then the panel door is
opened and placed ihe cuvette with blank solution in the cuvefte holder. The appropriate
onentatton for the cuvette before reusing is ensured. Filled an empty cuvelte with aboul 2-m] of
the sample solution Cleaned the cuvelle with a lab tissue. Pressed START key 1o take reading.
Saved the Spectrum, Opened panel door and removed test sample from fronl cuvette hoider
Preparation of Solution

Accurately weighed 14,0 mg ol Caffeine and dissobved in {0 ml of methanol. Solution is
sonicated For 2.0 minutes, (Stock solution). Further Iml of above stock solution is diluted 10 10
ml with methanol. (ml of this solution is diluted t¢ 10 ml with methanol, This solution is
seanned i Specirum mode in the Uy range of 400-200 nm. Spectra s observed as
UY Spectra of Caffeine (. max 273 nm)

Sr-No

2

Wm'eicnglh(n_n'b Abs

Peak [ 273007 0.7%6
Peak | 217.00 0.76%

High-performance liquid chmmamgmphy(HPLC; lormerly referred 1o s high-

Determination of Purity by HPLC

pressure liquid chromatography, is 3 technique i analvtica! chemisiry used 1o separate.

identify, and quanufy each component in a mixture. )i refies on Pumps 10 pass a pressurized

a5
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liquid soivent coniaining the sample mixture through a colump fifled with a sqlid adsorbent
malerial. Each Gompenent in the sample interacts siightly differently with the adsorben; material,
causing different flow ryfes for the different components and leading io the separation of tha
components as they ffow out the column. HPLC has beey used for manufacturing (¢ g during the
preduction process of pharmaceutical and biological products), legal (e & detecling performance
enhancement drugs in yrine), research (e.g, separaling the components of a complex biological
sample. or of simitar synthetic chemigajs from each other). and medical {eg detecting vilamia D
fevels in blogd $eTum) purposes

Chromatography can be described as a mags transfer process involving adsorption. HPLC
relies on pumps 1o Pass a pressurived liquid and o sample mixiure through a cofumn filled with
adsorbent. leading 10 the separafion of the sample components,

The active Component of the colurn, the adsorbent, is tvpically a granuiar material made
of solid particles (e.g. silica, polymers, eic.), 2-50 HM i sive The components of the sample
mixture are separated from each other due 1o their different degrees of Interaction with the
adsorbent particles. The bressunized liquid s Wpically a muxiure of solvents (eg waler
acelomtrile and/or methanol) and s referred 1o a5 g ‘mobile phase" | COMposition
and temperature play 2 majar role in the separalion process by influencing the inleractions laking
place between sample components and adsorbent.

These interactions are physical in nalure, such as hydrophobic (4 ispersive), dipele—dipole
and ionic, mest ofien z combination HPLC js distinguished fronm tracitional ("low pressure")
liquid chronm[ograph_\' because operational pressures are significantly higher (30-350 bar),
while ordinary hiquid c]zromamgraph}' tvpicaliy relies on (he force of gravily to pass ihe mobile
phase through the column. Bug 10 the small sample amount separated in analylical HPLC, lypical
column dimensions gre 2. 16 mm diameter, and 30 230 mm length,

Also HPLC columns are made with smaller adsorbent particles (2-50 um in average
particle size). This gives HPLC superior resolving power (the ability 1o distinguish between
compaunds) when separating mislures, whicl, makes it a popular chromatographic technigue,

Apparates and Chromatugraphic Conditions: Tha equipment used \was High
Perlormance Liquid Chromalography Equipped with Ayto Sampler and UV Delector. The RP 18
column (250 mm x J4.6 mm: 5 uy was selected [or analysis. The Mow rate was maintained ar 1.0

mLAnin The detection was carried oul at 272 nm. The fun ime was adjusted a1 10 min

m(TlMI PART - v B teforred arud l'«"(;'('.aled.f’omwu.’ 96
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Freparation of the mobile phase: 250 m| of mobile phase was prepared by mixing

methanol and water in (he proporuon of 70:30 rarjo.
Freparation of solution: Accurately weighed 10.0 g of Calfeine and dissolved in 10

ml of methanol. Solution is sunicated or 2 () minutes. (Stock solution). Further 1mf of above

stock solution is diluted to 10 m! with methanol

Table No. 2: Resulrs Obtained from Injection No. 1

fsr T j_Rgel'enuro'n tlime in Name !)\fea. K -AS\'lﬁmB[;\f ﬂworéﬁb&f '
2 3 ‘ 2 g

iHales

3824

UNK. IMP. | J024

ENE CAFFEINE | 3039003
- ,7___"_—-—___1__‘_7

Table No. 3: Results Gbtained from Injection No. 2

% Area Asvmmetry | Theoretc.
plates
4438
10249
2842

al

‘ 2492
I\ 2 ’ 2.640

(3 3050 & T

UNK IMP. | 18780
UNK. IMP. | 4482
CAFFEINE | 2991655

0.60
0.15
4925

Reswdt and Discussion

The drug obtained was evaluated for ils physical properties, description, identification
and percent purity. The drug is whiie coloured, amorphous powder. For e identificalion tests
wo tests were performed a) Melting point and

b} By spectrophotometrie analysis. Melting pomt was found to be 2.15°C which is well
within the range. The spectrophotometric analysis is carried oyl as per LI Spectrum is scanned

between 200- 400 nm and the 2max was found a 273 nm,

Table No. 4: Perceniage Purity of Caffeine
Name of the drug | Pariculars (Iny. 1}

_(In_]._Z) Avp

| CAFFEINE "'l Unknown impurity | 0 6a% 0.60% | 0629,
2 | % Linknown impurity | 3% G 5% Tagas
3 % Caltems 99.22% | 9925% T 0y 340,

— . K i S T o T - T Y L e S
EMGLISITPART - v/ EE CEEC TR — 97 J
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Conclusion
Percent purity by HPLC or Calffeine sample is found satislactory. Asymimelry and No, of

theoreticat plates found satisfactory. The Identification tesis A & B carried out for identifving
the drug found (o be satisfactory and comply with tha Pharmacopieal requirements. Melling
point of Caffeine sample is complying with standard reporied value  Maximum wavelength
obtuned matches with the reported vilue. Hence the Project work carried oul for identification
and Purity determiration of Caffeine by HPLC vield satisfactory results
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IMPACT OF DEMONE™iZATION ON
BANKING SECTOR

Prof. Suresh N. Gawai
Associate Professor,
Faculty of Commerce & Management,
Jijamata Mahavidyalaya, Buldana

Introduction;

Demonetization is a tool to battle
Inflation, Black Money, Corruption and Crime,
discourage a cash dependent economy and help
trade. Its policy of the government by banning
Rs. 500 and Rs.1000 currency notes has
influenced ail almost all the corner of the
economy. Hereby analyzing the impact of
demonetization on Banking Sector. A study by
Bhupal Singh and Indrajit Roy, RBI directors from
the monetary policy department and department
of statistics and information management,
published in August this year showed that the
excess deposits accrued to the banking system
due to demonetisation range between Rs 2.8-
4.3 trillion. “Excess deposit growth in the banking
system during the demonetisation period (i.e.,
November 11, 2016 to December 30, 2016)
works out to 4-4.7 percentage points. If the
period up to mid-February 2017 is taken into
account to allow for some surge to taper off,
excess deposit growth is in the range 0f 3.3-4.2
percentage points. The liquidity boost resulting
from the demonetisation announcement an
November 8, 2016 has stayed with the banking
sector a year after the event, helping banks
reduce their high-cost deposits and boosting
their current account and savings account (CASA)
ratio. CASA is abbreviation of current Account
Savings Account. It is the ratio which indicates
how much of the total depq%ﬂg\(ﬁh banlg_:":‘n.‘\the

current account and savings account. In a simple
language, the deposits with the bank are in the
current account and savings account. Banks do
not pay interest on the current account deposits
and pays & very low% of interest on savings on
account deposits. Hence, it is a good measures
to get depesits at no or very low cost. Thus
influences of demonetization are: » Increase
in Deposits: Demnonetization has increased the
deposits in Banks. Unaccounted money in the
form of Rs.500 and Rs. 1000 were flowing to the
Banks and the sizes of deposits have been
increased. It helped the banks to grab the
deposits and increase their deposits. Bulk of the
deposits so mohilised by SCBs have been
deployed in: (i} reverse repos of various tenors
with the RBI; and (i) cash management bills
[CMBs) issued under the Market Stabilisation
Scheme (which is a part of investment in
government securities in the balance sheet of
banks). Loans and advances extended by banks
increased by Rs.1,008 billion. The incremental
credit deposit ratio for the period was only 18.2
per cent. Additional deposits mobitised by
commercial banks have been largely deployed
in liguid assets. * Fall in cost of Funds: Over
the past few months, the deposits are increased.
It ied the banks to keep a major part of deposits
in the form of cash deposits. PSU Banks have a
lion share (over 70%) of the deposits and biggest
gainers of the rise in deposits, leading to lower
cost of funds. Surplus liquidity conditians have
helped facilitate the transmission of monetary
policy to market interest rates. Post demoneti
sation, several banks lowered their domestic
term deposit rates and lending rates. The
median term deposit rates of SCBs declined by
38 bps during November 2016-February 2017,
while the weighted average term deposit rate
of banks declined by 24 bps {up to January
2017). Combined with the sharp increasein low
cost CASA deposits, the overall cost of
borrowings declined, allowing hanks to reduce
their lending rates. » Demand for Government

» fagmarafB lnterdiscipquan;y Muttiﬁngahl GG LD WG STE Impact Factor 5.131(11JIF)
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Bonds: After sharp rise in deposits on post
demonetization, banks started iending such
surplus deposits to the RBI under the reverse
rapo options. PSU Banks, particularly, deployed
excess funds in government bonds. The return
on bond investment is likely to add 15 to 20 per
cent increase in the earnings of banks. =
Sagginess in Lending: Lending growth of the
banks is considerably less even after
demonetization and its impact of growth in the
amount of public deposit. Banks have tried to
lend the money to the needy group by reducing
their interest rates, but it shrunk over the last
few months. Opening of Jan Dhan Account
Post-demonetisation, 23.3 million new accounts
were opened under the Pradhan Mantri Jan Dhan
Yojana (PMIDY), bulk of which (80 per cent) were
with public sector banks. Of the new Jan Dhan
accounts cpened, 53.6 per cent were in urban
areas and 46.4 per cent in rural areas. Deposits
under PMIDY accounts increased significantly
post demonetisation. The total balance in PMIDY
deposit accounts peaked at Rs. 746 billion as
an December 7, 2016 from Rs. 456 billion as on
November9, 2016 - an increase of 63.6 per cent.
As there were reparts regarding the use of these
accounts to convert black money into white, the
Government issued a warning against the
misuse of such accounts. Push to Digital
Banking A cashless economy is one in the flow
of cash within an economy is non-existent and
all transactions have to be through electronic
channels such as direct debit, credit and debit
cards, electronic clearing, payment systems
such as Immediate Payment Service (IMPS),
National Electronic Funds Transfcr and Real Time
Gross Settlement in India. Benefits of Cashless
economy.

* Reduced instances of tax avoidance
because it is financial institutions based
economy where transaction trails are left. » Curb
generation of black money. * IT will reduce real
estate prices bogs®® e urbs on black money.
: Wabitity of banking

services to all as no physical infrastructure is
needed ather than digital. * There wili be
greater efficiency in welfare programmes as
money is wired directly into the accounts of
recipients. » Reduced cost of printing notes,
instances of their soiled or becoming unusable,
counterfeit currency. * Reduced costs of
operating ATMs. = Speed and satisfaction of
operations for customers as no delays and
gueues, no interactions with bank staff required.
Digital transaction platforms e UPI: Unified
Payment Interface (UPI} allows you to make
payments using your mobile phone as the
primary device for transactions, through the
creation of a ‘virtual payment address’, which is
an alias for your bank account. UP| was
Jaunched by the National Payment Corporation
of India {NPCI). * BHIM App: The Bharat
Interface for Money (BHIM} in an initiative by
the Govt to enable fast,secure and reliable
cashless payments through mobile phones.
BHIM is Aadhaar-enabled, inter- operable with
other Unified Payment Interface (UPI)
applications and bank accounts, and has been
developed by the National Payments
Corporation of India (NPC1). This seals the
government’s push towards digital payments
after the demonetization that resulted in the
scrapping of high-value Rs 1,000 and Rs 500
currency notes. ¢ Aadhar Pay: There are lots of
payment apps in the market. These are the UPI
apps, 5Bl Pay, Paytm, Phonepe, Freecharge,
mabile wallets etc. But, the Adhaar Payment App
is special as you can pay through the Adhaar
Payment App without phone. It is possible
because you the customer does not require the
app. The merchant or a person, who want
money, have to arrange a smartphone, app, etc.
The paver don’t require anything. This app is
made for the merchants and shopkeepers.
Customer would only enjoy its benefits. The
Adhaar Payment Appuses your fingerprints for
the authentication. On the basis of this
authentication, the money ispaid from your

Muiltilingual Refereed Journal [ysEndgcI g R (M)
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Aadhaar linked account. » IMPS: Immediate
Payment Service {iMPS) is an instant interbank
electronic fund transfer service through mobile
phones. It is also being extended through other
channels such as ATM, Internet Banking, etc. »
POS terminals: A point-of- sale (POS) terminal
is a computerized replacement for a cash
register. Much more complex than the cash
registers of even just a few years ago, the PO3
system caninclude the ability to record and track
customer orders, process credit and debit cards,
connect to other systems in a network, and
manage inventory. Generally, a POS terminal has
as its core a personal computer, which is
provided with application-specific programs and
I/0 devices for the particular environment in
which it will serve. » USSD: USSD {Unstructured
Supplementary Service Data) is a Global System
for Mobile(GSM) Communication technology
that is used to send text between a mobile
phone and an application program in the
network. Applications may include prepaid
roaming or maobile chatting. Challenges of a
cashless rural economy # Currency dominated
economy: High level of cash circulation in india.
Cash in circulation amounts to around 13 per
cent of India’s GDP. # Transactions are mainly
in cash: Nearly 95 per cent of transactions take
placein cash. Large size of informal/unorganized
sector entities and workers prefer cash based
transactions. They don’t have required digital
literacy. = ATM use is mainly for cash
withdrawals and not for settling online
transactions: There are large number of ATM
cards including around 21 crore Rupaya cards.
But nearly 92 per cent of ATM cards are used
for cash withdrawals. Multiple holding of cards
in urban and semi-urban areas show low rural
penetration. s Limited availability of Point of
Sale terminals: According to RBI, there are 1.44
million PoS terminals installed by various banks

weak in rural India: For settiing transactions
digitally, internet connection is needed. But in
India, there is poor connectivity in rural areas.
In addition fo this, a lower literacy level in poor
and rural parts of the country, make it
problematic to push the use of plastic money
an a wider scale. This is being overcome by
application BHIM (Bharat Interface for Money}
launched by the Prime Minister which will work
on USSD i.e without maobile internet.
Demonetization crippled rural bank lending
The note ban hurt rural India, loan growth was
far below its pre-demonetisation levels. Indeed,
in the second half of FY2017, bank lending to
rural Haryana, Punjab, Goa, Maharashtra and
Kerala contracted. Lending to rural Maharashtra
fell by as much as 9.2%. Putting that in
perspective, bank loans in the second half of
FY16 to rural Haryana increased by 18% and to
rural Punjab by 12.2%, while rural Maharashtra
saw an increase in lending of 5.8%. Not a single
state had showed a contraction in rural lending
in the second half of FY16. In other words, the
slowdown in rural lending in the second half of
FY17 was very abnormal and may be attributed
largely to demonetisation.

All categories of banks slowed lend-
ing to rural India

The worst affected was lending by public sectar banks,

which serve the bulk of the rural papulation

B Second half FY16 (Between 30 Seprembar 2015 and 3 March 3006}

W Second half FY17 (Between 30 September 2016 and 31 March 2017
Rural lending growithun s

Naticnalized banks
12 an 05

137

5Bl and assodiates

Private Lanks il

Siuice HRI

The rural parts of western India bore the
brunt, with credit growth falling by 5.1% in the
second half of £Y17. Rural northern ndia and
metropolitan western India also saw very low
credit growth. Nationalized banks’ credit growth
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was 2.7% in the FY17 second half, compared to
8.8% growth in second half FY16. SBI and its
assaciates saw their credit growth fall to 7.8%
in the second ha!f of FY17 compared to 13.7%
in the second half of the previous year. Private
panks’ credit growth was 10.1% in the second
half of FY17 compared to 18.8% in the year-ago
period. Clearly, every category of banks was
affected. The negative impacts are because of
regulation, costs of demonetisation, lass of
opportunity and short-term damage to economy.
 The 100% cash reserve requirement {CRR) on
incremental deposits meant that banks did not
earn any interest on Rs 3 lakhs crores of deposits
for nearly a fortnight. » The waiver of ATM
charges would result in banks losing Rs 20 in
every transaction. » The waiver of merchant
discount rate on cards would result in banks
losing 1% in every card transaction. Banks use
third parties like cash logistics companies for
cash transportation. Moving out Rs 15 lakh crore
of currency notes and moving in Rs 7 lakh crore
plus from currency chests would have cost
several thousand crore. » As banks have been
focused on exchanging currency notes, they
have not been able to sell any loan products. ¢
Some SME businesses have seen their sales drop
50-80% and could default in their instalments.
They won't immediately be classified as NPAs
because of some relaxations, but if the delay
persists bank NPAs might worsen. Uncertainty
has resulted in drop in spending on high value
items from credit cards. These are the
transactions which are convertedinto EMIsand
banks earn from them. Demonetization has led
to the increase in the use of plastic cards, online
Banking, opening of new accounts, number of
customers in the branches and the use of ATM.
Conclusion

if MFls, particularly the smaller MFis,
continue to experience worsening repayment
rates and defaults, their sustainability is
questionable. Bearing in mind the igaGlips

livelihcods of a client-base of around 40 millian,
demonetisation has dealt a severe blow to the
microfinance sector in more ways than one. It
has -onsiderably damaged the repayment
behaviour and credit discipline that is centraf
to the success of the microfinance model. Even
if thare is recovery in sight in the coming
guarters, the report highlight the tremendous
strass that the sector has horne following
demonetisation.

References:-
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Bianchi Type-1II Interacting Holographic Polytropic Gas
Model of Dark Energy with hybrid Expansion Law in

General Relativity
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| Research Paper - Mathematics [

ABSTRACT
Bianchi type-Ill cosmological model have investigated when dark energy
interacts with dark matier. The Einstein's field equations have been solved
by using a hybrid expansion law The correspondence befween the holographic
dark energy and polytropic gas model of dark energy model is established

The physical aspects of the models are also discussed,

Keywords: Bianchi type 11T space time, Holographic dark energy, Polytropic gas, Hybrid
expansion law.
Introduction:

The universe is undergoing an accelerated expansion is the most remarkable
observational discoveries in cosmology. Analysis of type-la superncvae (SN lae)
observations of anisotropies in the Costmic Microwave Background Kadiations (LMBK)
and large scale structure (LSS} | 1-6] has confirmed the accelerated expansion of the
universe which is driven by an exotic energy with large negative pressure known as dark
energy (DE). It is believed that the universe consists of 76% DE, 20% dark matter and
4% baryon matter. Usually DE is characterized by the equation of state (EoS) parameter
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Hefined by cft) = £ , where p ig the fluid pressure and pis the energy density. The simplest
2

DE candidale is the vacuom. encigyw= -1 which'is -miathenatically equivalent to the

cosmaological constant (A). AlsoEoS —1 <ar< %.is called quintessence {7} and when w <—1is

phantom{8]. Thete are some other DE models whick can cross the phantom divide c=-1
both sides are called quintom [9]. CMBR anisotropy collaborated with $N:-12 data and galaxy
clustering statistics {10} are ~£.67 <w<-062and- 133 <w< —0.79 respectively, However,
itis notat all abligatory to use a constant value of . Due to lack of sbservationalevidence in
making a distinction between constant and variable o, usually-the BoS paramcter is
considered as a constant [11] [12] with phase wise values =1, 0, 173 and -+1 for vacuum fluid,
dust fluid, radiation and stiff fluid dominated universe respectively. But in general iz 2
function of time or red shift [13-14], Soimé cosmologist {15-19] studied datk estergy
cosmological model with different context,

As we know that in steflar astrophysics, the equation of state of degenerate white
dwarfs, neutron stars and also the equation ofstate of main sequence stars are explained
by the polytropic gas model [20]. We give & focus on Polytropic gas model as a dark
energy model to explain the cosmic acceleration. The phenomenological model of dark
energy are explained by polytropic gas model where the pressure p is a function of
energy density [21]. The polytropic gas model has a type 11 Singularity where the
singularity takes place at a characteristic scale factor. Malekjani- and Mohammadi have
investigated interacting polytropic gas model[22].

In this paper, we have investigated Bianchi type-111 space-time with interacting
holographic polytropic gas model of dark erergy in general relativity. The Einstein's field
equations have been solved by considering a hybrid expansion taw. This work is organized
as follows. In Section 2, the model and field equations have been presented. The field
equations have been solved in Section 3. Correspondence between holographic and
polytropic gas model of dark energy is discussed in section 4. In Section 5, the physical
aspects of the model have been discussed. In the last Section 6, concluding remarks

s
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have been expressed.
Metric and Field Equations:
Bianehi type-111 metric has considered in the form of

2 7 4 ; ;
At =it o dt -0, e Ty -0 dr, i
where metric patentials ¢4, and ajare functions of cosmc time £ only.

The Einstein field equations is given by
LR, =0+ T) o
Ru y BT Vs =
whese R, is the Ricci tensor, Ris the Ricei scalarand T, T; are the energy momentumtensor

of dark matter and holographic dark energs respectively.
The snergy momentun: tensor for matter and holagraphie dark energy are defined as

T, =paszi; and  T= {04+ Py i, + 2,00 3
where p_, 5, are the energy densities of matter and the holographic dark energy respectively
and p,, is the pressure of the holographic dark energy.
The holographic dark energy densitv is given by

o, =HaH + A1) i)
ie. o, =3af’+BH)with M7 =82G=1(Granda & Oliveros [23];
where # is a Hubble paramerer.
For a universe where dark energy and dark marter are interacting 1o each other the total
energy density (@ = o + o, ) satisties the continuity equation as following

Lt Py tifdle, +o, =0 {5
Now. we considered the interaction between dark energy and dark matter, $o, thev do not

comserve separately. The equation of continuity of matter is

P ) 3Hp, =2 51

I ‘
r’:{_*“ v R '
i 4 *
1= P
Ry

]

R DIty 4

RS

AT 3-’34&;/

" - -
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The equation of continuity of holog_raphic datk energy is
Fyt 3HA+ @), = -0 0]

whese © reproseiitiithie interaction betweon dark inatter and dark energy:

Ingeneral { shouldbe afunctionwith unitsof inverse of time. For convenicnce we choose

0 =36Hp,, [24] where § is the coupling constant. On putting 5=0the equation of

continuity reduces to the non-initeracting case.

Using cquation (4) and putting 0 =38Hg,, in equation {7, it is found that

2aHH + BH 5P

e o e e T . )
Y 3H@H +§H) o @
The average scale factor @ for Bianchi type-1Il defined as

a= ala]az)%. ]

The volume scale factor ¥ is given by
V=a'= £ P (10}
The gencralized mean Hubble parameter defined 2

_H-%[H, S Np:Al (an

a & 4 L : 0 -
where 5, = 2L, g =2 aud ¥, = 2 are directional Hubble’s factor in the direction X,
Ta, 7 a T a

1 2 3

y and zrespeetively. A overhead dot () denotes differentiation with respect to time £.
From equation (9) to (11), we obtain

[ng]_ 0
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g dy &
ot

“Pa
Q) 03 A

B G0 3

4,04 a4 M
24+ 2 =g,

a ¢ 44 g

éa, ad, a4d, m

1 G ad om
T 71710:»( TP
a8, oo 44 g

4 d
m|2-2|=0,
4 4

Equation {17) obviously leads 1o
Gy =€1d;:
{18)where i is an integration constant.

Using equation (18), field equations {13} to (17) reduces to

3
m
1 173 &
St gt e,
2 aa, o

Solution of the Field Equations:

(7

(19}

{20

(<1}

The field equations(19110 (21 1is a svstem of thee equarions with five unknown patamerers

4y, 33 g, and p,. Inorder to obtain an explicit solution of system we need rwo additional

constraints.

\77
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We consider recent-work of Akatsu et al.{25]
7oy
a(t)=a{%} e’[’:-:- ]_. (2)
(]

where yand £ are non-negative constants and ¢ and.-tu represents the present value of scale

fagtor and age of the universe respectively, The Hybrid Expansion Law (HEL) isa

combination of a pawer law and an cxponential function, It is obscrved that y = 0 gives the
exponcntial las cosmology while §'=0 gives power faw cosmology.
Secondly, we assume that the scalar expansion (9) in themodeis is proportional ta the shear
scalar(a’) . This condition leads to

az=a", where 1 is a constant 23

Using equations (2). (18), (22) and (23}, we can find the metric components as

3
1 T ata i
)= %cl-g[; ] A : 24)
a
TLh)
. H4 ;(l-l] w2
. -t 1
,12{”=c1 [:2%-) 3(;} it " (25)
: :
[ B
v 1 ai2
ooa() 48
a,{t)=| ape, B(EJ ¢ . 26)
Using equations {24) to (26), the differential Hubble parameters found as
3 (v, &
Hx =H =——|L4+.2|,
3n
H. e l.;. £ 5 (28
at2lt 1 28

The Hubble parameter is given by

pell oty Hoam]=le%
t

37 3 ,U (29

“
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Using equations (2) aund i 10 the helographic dark energy density {2, } and datk natter

energy density (o, ) obtained as

B+ )’ - 38, 30)
PR R A LA A 3
'ty
A1-6)
, ¥ 4[[_,__1] x
PN e . i3l
by

The coineident parameter () whichis the ratio of the holographic dark energy densitv {2, )

and dark matter energy density (p,) obtained as

P 1
- Jaid +it, ) -3 n, ()
T R L=
O ’ ,['_..]
1,3 t h
it a — | e
rﬂ
The expression for Eo$ parameter (2, ) as follows
304
b 2 £ e ]
g—- 1+£ -E;I-—cﬁcz ay| — e[r ]
t ton ¢ ty J
KR}

w, =—1-

3[E+£ ,;1{1+ i}z ﬁﬂ.

(A tot,

4, Correspondence between Holographic and Polytropic gas model of dark energy:
The equation of state parameter of polvtropic gas is given by

14!

Ppe= Kpp:' 34
where K and 7 ate the polvtropic constant and the polvtropic index respectively [26].

The energy density of polviropic gas is defined as

\?23
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Pu={(B2"-K)7, (39)

where. B is the positive constant of integrationand ¢ isthe scabe factor. It can be seen that the
polytropic index 7 should be even fo positive energy desisity,
Using equations (34) and (35), we find the Eo§ parameter as

P Ba

wn=_=_l— 37

# X-Ba"

{36}

If polytropic gas is treated as an ordinary scalar field then the energy density and pressure of

the scalar field are given by
o =5 @ N
p=2rp (39)

where dot denotes the derivative with respect to cosmic time 1.
Thus using equations {34), (35}, (37) and (38), we obtained the scalar potential and the
kinetic energy term for the pelytropic gas-model as
3
%Ba" -k
e (39
(Ba” - EY™

2
Ba®

R {40)
(Ba® - k)™
To establish the correspondence between the holographic dark energy with polytropic gas
datk energy model, we compare the holographic dark energy with the energy density of
polytropic gas mode] and also equate the EoS parameterofboth the models. We assume that
the holographic dark energy density is equivalent 1o the energy density of polviropic gas.
Equating equations (30) and (35}, we get
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1 _ 2 3
pngwn(ﬁa"-x)’? (_“\
'ty

Aleo, comparing equations (33) and (36) we have

\" p [! J “3(1-F)
2 P ] !
ﬁ—(l+—{J -g—éc, au{'—J e ] i
i [ T t 1o ) Brz;

w, = -l = % =-1 -
{u]{a(zg} —’ifJ ¥ o
Bt AN -
From equarions i1} and (42}, we geot

|— 5 [r } i
i) i 7
sl [t 2o, 0] F |l 2B
el oty t iy T
1

and

k= : eh)

On using equations{ 39, (403, (431 and {44), the kinetic energy termand the potential of the

polvtiopie gas dark energv model can be obtained as

.y RTINS ) <4
o= ﬂfi&’l[iﬂgi} (’“TJ ;[,—aJ] ] dt -

B 7R LE J
, ) N ;o0 -31-8)
Fig)=la Zli & z|£ M{l 3 r ce[f_-lJ (18]
N R g e, i
74
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P-4

This type of potential can produce an accelerated expansion of the mniverse.
Physical Aspects of the: Model:

The édsmologiéa’i'iriodc[-uséng cquatibn (2—1) to{26).In cquation (1} written as

L] ]
Y e N )
ds* =t - [aucl'i[:—] e‘["‘ 1]} &= {auc,";[}t—] e;[" ‘]] g gy?

0

47

Lid

{60

The physical parametess of model (47) such as Spatial volume "), Expansion scalar (§) ,

Mean anisotropic paramerer(A)., Shear sealar ("), Deceleration parameter (g) are defined

as
3
e i_
- au(.‘_) e_{'-) , (48)
t
f=13H =3 1+5], {49
t ot
1378 —#Y (n-1¥
SR
=\ H n+2; 50y
2 3 _ r-1 ? y £ )
‘ "E‘\H“J(znﬂ) ?*ﬂ- ¢
2
g=-1 o (32)

L,
(gr+yt)"

n>0 and m#l.

s
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Conclision:
It is cbserved that at time , the scale factors and the spatial volume vanishes

exhibiting point type singularity. Further at | the spatial volume | Therefore the universe
evolves with a zero volume and expands infinity for large values of . The Hubble parameter,
Cxpansion scalar, and Shear scalar diverge attime . The deceleration parameter is positive
at early stage of the universe and become negative at lale time representing that the
model gives the transition from a decelerating expansien phase to the accelerating phase
of the universe. We observed that the mean anisotropy parameter is constant throughout
the evelution. Also ,which imptics that our model is anisotropic at alHime except when .
‘I'he dark matter and dark energy densities decreases as universe expands. The coincidence
parameter is an increasing function of time and closure to the value 2.33 obtained as the
recent observational data (Ads et al [27]). The oS parameter is decreasing rapidiy Lill
present age of the universe and approaches ?1 asympltotically in the future universe
representing a MCDM model for the future evolution of the universe. The corresponding
between the holographic dark energy and the polytropic gas model of dark cnergy has
been established. [t is interesting to note that our model is analogues in all respects with

the model obtained by Rehman & Ansari{18].
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ABSTRACT

The bounce in viscous fluid cosmalogy with inhomoge

been investigated by considering different furms of scale Jactor
an acceleration after the bounce have been aiscussod

realize thent and the possibility to have

neons viscous fluids in Kantowski space time has
The general features of the Jheids whick

chwani'.':.l\’rmmw.s’k{-Sac'hS}mre Timue. Viscons Fluid, Encroe Conditiong

INTRODUCTION

Observational  evidence point towards  an
accelerated  expansion  of  the  unjverse The
astrophysical  observalions-  of the SN
(Perlmuiterer — al 1999),  cosmic  microwave
Radiation {Benneter of 2003, Spergeler wf 2003),
X-ray (Allen et al 2004). are the main cvidences
tor the cosmiic acceleration. For this acceleration
expansion of the universe a new cnergy with
negative pressure is driven whech s commonly
known as dark energy (DE). (Pecbhles and Ratra
2003). Dark energy is major component in enerpy
field of the universe (Ade of af. 2013). The dark
energy swhich s responsible tor  aceelcraled
expansion of the universe has been captured a vast
range of recherché in astrophysies. But till now (he
nature of dark energy is a challenging problem in
theoretical physics,

The abservations also indicate that the Quids in the
universe is not a perfect fiuds (Jalfe v of 0053
and the viscosity plays role in the evolution of the
universe {Brevik and Gorbunova 2005, Breviker of
2005, Cataldoer of 2005). Several interesting
cosmological solutions with a variety of features
eblain by considering the contain of the universe
differem from standard matier. Ameng them, the
bounce, solutions (where the contraction is
followed by an expansion at a finite ume) are quite
nteresting (Novello and Bergliatta 2008, Rattefeld
and Peter 2015). In the matier bounce sccnarios
the initial contraction of the universe is in matter
dominaled stage, after that 2 universe without

inclusion of viscosity Broadens the applicability of
the considered theory.

Many ditferent aspects of bounce cosnology have
been analyzed in the literature {Belinskyer af
1O703 For -BKL wstability; Khouryer af (2001}
for the Ekpyrotic scenario, Piaoer af. (20H04), T.in
cle (2013) tor the contormation of the bounce
universe with planck observation, (Bambaer af
2014) have investigated bounce solutions in the
framework of moditied gravity and imassive bi-
gravity

The aim of this work is 1o investigate the bounce
casmolagy induced by inhomogencous viscous
Nuids in Kantowski-Sach space time. We will
discuss different bounee selulions and the features
of the related viscous fluids, taking into account
the necessity lo have a cosmic (inflationary)
acceleration after the hounce. In particular, we are
interested in the relation between bounce and
singuiar  solutions and in  the comesponding
relation heiween the viscous fluids realizing such a
SCLTHRENIO.

The paper is organized as follows. In scetion 2, the
formalism of inhomogeneous viscous fluid in
Kantowski-Sach universe is presented In section
3, we will analyze the bounce solutions in Nuids
cosralogy. In section 4, the same investigations
will be carried out for the bounce solutions,
conciusions and remarks are given 1n section 5.

METRIC AND FIELD EQUATIONS

Kantawski-Sach space time is considered in the
form

initial sing ears leading 1o an expanding ds? el Adrd 32( &2+ sin? 2) 5
univeg Wt of bouncing cosmology, r\
o)
2/ N% ) .
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where Aand B are scale factors and are functions
of cosmic time

The chergy-momentum tensor for the viscous fluid
i given by

T, = pun, + pluy; = g,) - )
whercu, are the co-moving four velocity vectors,

p is the energy density and §jis the reatric tensor.

The fluid in the universe is inhomogeneous
viscous fluid with equation of state (Nojjiri and
Odintsov 2005, 2006, Capozzietloet al. 2006)
p=y(p)p—B(a,H,H,.......), (3)
where the equation of state parameter ymay

depend on p and bulk viscosily B is, a general 7 Kaniowski-Sachmodel

derivatives: 42 i g & =

function of a,H and its
average scale factor.
Using equations (2) and - (3} -
moimentum tensor for the viscous i
r ;

v 3
The Sinstein’s field squation

gravitation are,
L ;
R, “ERE; =-T,.
With the help of equation-(4)
(5) for the metric (1} are

AR B

where an overhead dot

differentiation with respect to £ T
The energy-conservation equation, which is the
consequence of the field equations (5)is given by,

Tff -
g 0,
where,

a

) 1 ;
=T T
which simplifies to )
p+3H(p+p)=0
jge equation (3), equation (%) reduces to

)
.

9

]

aiirjpramnd@gmail,oﬁn

,b+3H(l+y(p))p=3HB(p;a,H,H. ) o
From Lhe thermodynamic point of view, for
pesitive entropy change in an irreversible process,
the bulk viscosity must be a positive quantity
(Brevik&torbunay 2003, DiwvikSelinchnnoaf al
2006). The cosmological parameter Qs defined
as:

Q =l+r—1— . (b

a’H? }

The quantity£)in general may be different
from(1).
By a bouncing universe, we mean & universe that
undergoes a collapse, attains 2 minimum and then
subsequently expands. For a successful bounce in
during contraction phase
(oY /i decreasing 1e.(a(f) < 0} and then in the
anding phase, the scale factor is increasing i.e.
#). At the bounce point Le. atf =1, the

sdl}?_i_:gndition is
elt,= g, ), L rE),  for

ar powncea(t,} # 0. These

#aol be sufficient for a pon-singular

i

pehaviour of cosmalogical model i
ihg chergy conditions 1s mentioned

5 ,_{“ﬁér“(1999); Singh &Chaubeyer al

faterms of (3) and(4), energy conditions

aled as:

v Condition (NEC) is satisfied when

"‘(‘W'EC) is satisfied when

“Epbtgy Condition (DEC) is satisfied

Strong Energy Condition (SEC) is satisficd when
p+pzoand p+3p20lt is clear that, violation
of NEC will lead to a viokation of other encrgy
conditions. (i.e. SEC) realizing the bounce.

SOLUTION OF FIELD EQUATIONS

The field equations (6) to (8) are a system of three
highly nonlinear differential equations in four
unknowns 4, B, p and  ¥. The system is thus
initially undetermined. We need one exira
condition for solving the field equations
completely. We assume that the scafar cxpansion

B
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(#) 13 proportional 10 shear (& ) . This condition

L(,:"__BJ (,(Lp_B_J
Jila r) M4 TR

which yields
Above equation after integration reduces 1o

"
A (B,
where 77 is an integration constant

Here, for simplicity and without loss generality,
we assume that 5 - |

leads 1o

Hence, we have

A=(B)" (m=1) (12)
Collms ¢ @/ have pointed out that for spatially
homogenous metric, thenoimal congruence to the
hemogenous expansion satslies that the condition

% 1s constant (Collins 1950)

CASE | : FLUID MODEL WITH
wiry= Ja + g
The bouncing cospwlogical madel has  been

obtained by choosing the average scale factor a(r)
of the form (Paris & Viiser, 10693y

atry = Ja, 4 G, i1

where Bare non-zero posiTive constanis.

The above scale factor is the eimporal analogue o!

the toy medel traversable wormhele (Morris &
Thorne 1988). One may got phienomenulogical
quintom  bouncing  model  with  proper
renormalization of @y, f(Caier af 2007).
The Hubble parameter is given by

a B

Hiy=—5 ——— . (i)
a a, +Jgt

Iri terms of geomeltrical quantities, we have

R s I
a (a7 +f°t°y

For the metric (1), the average scale factor is given

by

an={AB"y . (16)

From the equations { 1 3}and(16), we have

-

.‘?:(aoJ +ﬁ?!?)“""” ; (183
Using cquatton{ 18), cquation (12} leads to
Im
A=(033 '/’,1‘,?)51.,.:). (1

With the help of ciquations (IS)E’nd“g), the metric
{1) becomes

& = g 40y g +IF Y (T 4 ) (00)

Equatien(20) represents Kantowski-Sach bouncing
cosmaelogical model with the viscous flud
general theory of relativiny.

1.1 SOMF PHYSICAL PROPERTIES OF THE

MODEL
For the cosmological mode! (20). the physical
quantities such as spatial volume ¥, Hubble

parameter  f/, expansion  scalar @ mean
url\’:,ullup)'/!mshuur sealar o1, energy density p
are olined as follows:
The spatial volume is in the form
)
IO 3 T
V=o' =(a + ). (21)

The Hubble parameter s

fedia - 5
A Ta) afe A
The expansion scalar 1s
3 ?
R S (23)

The miean anisolropy pareleter 4,,i5

2Am-1)’ ,

[, = Toconst. =0 formz . (24)
{m+2)

The shear scalar is

I 3(?71—]]:.54!:

sl s )
(m+2Y (a, + 417
It 15 observed that
b 2
; | -1
lxmg--:———(m ) 20, for m=l. (26)

2 2
e (T 3(m+2)
The  mean  anisotrapy  parameter -4,, und
’

. . .
1”“_3?50 is constant. Herge the model s

1o

anisotropic  throughout  the  evelution ol the

k]
: .20 § . %
o F A ]2 (i7) universe, excepl at s =1 (ie. the model does not
'y reduces to approach i1sotropy).
Conjerence on Recent Trends ia Science & Technolugy I RTST 20438 n
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The matter-energy density is given by P =—3H(p+p)
- S(m+ 2)/34:2 1 , Using vquation (3), we get
(m+2)2(a.ﬁ +ﬂ2r1)1 (ﬂoz +ﬁ2!2)£2 ;j=—3H(7(p)p—B(a,H,I:I, ..... \)
(27} Since, & =€ pand Bla, H, H,.....) =3H{ , we have
ot pe 6Em+ g 643 ~ 4
(m+2P (e} + 0 (m+2lay +F7) AR i1

2 2,2
(a°+ 870 *
whele, g, is a constant of intcgration.

ﬁﬁ‘zw_w rLfJ ﬁﬁ*-p(gﬁq-ﬁtz)(”a Also, from equation (3) we get

(28)

p=r(E)p =B, IL 1L, )
Using ¥(p) =y = Constant,and
2 .
@9 Bla, H, H,.....)=3H{ we get

St 187 2 b =(y—3H €1, 5)
(WZ)Z(Q +61Y (”HQI% +B) ( +pif1)m2 The suen'\uo with y = constant, ¢ =ep the
uy of - the bhouncing universe Wwill
ith' ™ increasing  time (provided,
d also the bulk viscosity. For the

will become negative.

30y -
The - cosmological paragnete i
universe takes the form, s

the close-d :

a=ly o 2.H2 : -1gpidstrls the plots of time versus (s)
: factor. (b) Hubble parameter (¢ )
Sy ao’ (p) @ p+p & p-p O
i ﬁ £
The bulk viscosity is., Eos
BaH,H...)=3H{ 5 Eﬂ,ﬂ
In this specific case, equatibn{3); £
p=-p+3Hq§ .. Fox
12 ¢ 6 -3 0 2 6 % )2 4542-? $30.3679 [2 15
* Ty Yime (1}

From equation (28), we haveg.
% I ¥3
sy o SEMIDIE 6
(m+2) (¥ Dz
Dhividing by 3H - 5
Usm+H 24 i

iy

S e e Y
In equation (33), Wlten the scale factor becomes
large, & (H)zm and then we can treat it .
(m+2)
as 4 fluid with a bulk viscosity ofe(H). N v o as o s et
Thersfore, with ¢ (H,a),we can recognize Lime (D) Tred)

Fig. 4.1 Plots of timc versus (a) Average scale

bouncing universe with the scale factor (13). factor (b) Flubble pa o () E Tensity
aramefer Liergy densi

T another example, we take y(p) =, (constant)
and B(p,a,H,H.....) = 4H¢ with {=ep,wheree . (p) W oep (@ p=p O p+3p

R3

2 au
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DISCUSSION
Fig. (.0} (a) is the plot of time versus average
scale factor. It 15 scen thal, during conlraction
pliase, the average scale ractor a(!) is decreasing
{ie. aif)<0) and then in the expanding phase
a(t) s increasing {(re. §{t)»0). Hence. the
minimai neeessary conditions (i) and (i) for the
bounce at time ¢ =0 are satisfied (Singh
& Chaubey 2016).
() a(ey=0ati =0

and (i at B FHOEL! for
1e(0~-e,03U(0,0+ e}, where € is very small.
Fig (4.1) (h) is the plot of time versus Hubble
parameter. At/ =90, we get/f =Qand N(O)=f{;
with ”(f)>0 in small neishborheodof 1=0 |

provided Cfoz\/}‘ Thus it satisfics the necessary
condition of bounce {Singhet of. 2034, 2015b),
After the bounce, the wniverse expands in an
accelerated way.

To realize the bounce in our model, Jet we obtain
the values of p, p+p - p—pand p+3p for

m=2.
1

p=(225)B" (a) + B Y +(a 4 S,
prp=(A1287 (G B0V (158 (@ +7),

-8+ B0Y 38 Y+
3 ) 2 2 i)
BT -0 AT -2+
From Fig. (5.1) (€). (d), (¢) and {1) are the plots of
tine versus crergy densily (_0) L p+p. p-p
and p o+ Ap 1t is observed that WEC. NEC and

DEC energy conditions are satisfied at 7=0but
SEC is violated at 7=0. Hence, the bounce is
realized in our model at =2

5, CASE I : FLUID MODEL WITH SCALE

w | o
FACTOR a(t)=a(c”® +&™)
The bouncing cosmological model has been
nbtained by choosimg the average scale factor aft)
of the form (Bambaer /. 2014)
= o ok 2
alfy=a( +e7) , (36)

DeWgnon-zero positive constants,

The Huhble parameter is piven by

* il -t
a e -—€
Hiy=2 -2
a (e"+e")
For the metief 1. the average scale factor is given
by

(37

1
a(ty=(ABY) (38)
From the equations (3&) and (38) we have
AR =a} (e vy 39

With the help of equation(l2), equation (39)

requecs o
3 3

R:al”"l(em-ﬁ-e_m)”'*l ) (40)
With the help of equation {40), equation {12) leads

16
3o 3m

A= ™ 4o ) 1)
With the help of equations (40) and {41), the

metric (1) can be written as
fmn fr f

6
dF = AT - AT i 249) (12
Ihe  equation{42)represents  Kantowski-Suclss
cosmoiogical mode! with viscous fluid in general

theery of relativity.

5.1 SOME PHYSICAL PROPERTIES OF THE
MODEL :

Far the cosmological model (42), the physical
quantity such as spatial velumel? | Hubble
parameter . expansion scalard, mean

. 2 :
anisetropy A, shear scalara” encrgy density o,

o
arc obtained as follows,
The spatial valume s in the form

V(e +é). (43)
The Hubble parameter is
gol[A B ety (44)
A B (e 5 ™)

The expansion scalar is given by
3a(e™ —e™)

=3 = (43)
(BEJI +e—a.’)
The mean anisoropy parameter s given by
2m—1)? .
=————=constant# O  form=1. (46)

" (m+2)

The shear scalar is
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- Py
] 2 —ar 2 = £ 10,
s da’(m-1) (™ ~-e™) N 3 e
= — - 5 E
(m+27 (e +e™) 't §o0
It is observed that ? ; i:t:i
3 £
. o0 1 (m=1y < b=
m—-= ——(——23 = constantz 0, form#1. e 2
o 3 (m+2) %
(48) ol
The mean anisotropy parameter 4, is constant and E; 13
1.0
g ' Jos
LT : : L ] ER—
lim—#0 is also constant. Hence the model is TR EF AT
=20 : Tisns (1) Tizke {9
anisotropic  throughout the evolution of the ol
universe, except at m =1 (i.e. the model does not - '
approach isotropy). i ET! ’
The matter-energy density is given by ;
% 5 15
oot —at \2 s 04 -
_9{1’2(2’"+1)(‘5 -£%) P T a6 E 811 m ok ab &%
- e SFuma (1} Tia{y

(m+2) (7 )

lots of time versus (a) Average scale
49 ols 0°

s e 1bbl< parameter (¢ } Energy density
=w%l_)(e;-—'_e (e)';;p—p B p+3p-
(m+ 2y (e parameter for the closed

{ﬁi(e"—e*‘)’_.-}i LT vk o

ptp

P Y ey

K A v
= (uedy (@ —Ife"&}z‘:u?(nﬂ-f?,'l :

T T T [&E))
Yt te 'y

Fig, \('5,:1‘) (a) is the plot of time
ape scale factor. It is seen that, during
ion phase, the average scale factor a(t) is
reasing (i.e, 4(f) < 0 ) and then in the expanding
_phase a(e) is increasing (ie. a(t) > 0) Hence, the
miiinal neceisirs ‘éot}ditions (i) and (ii) for the
boun timg f=0 are satisfied (Singhet al

Fig. 5.1 represents the plots ot tinge
Average scale factor {b) Hubble p

Energy density (p) d) p+p &
s By T e

@y =oatt=0

dnd (ii) at t=0, )y >0 . fur
te(0-¢e,0)U(0,0+&), where e is very small.
Fig. {5.1) (b} is the plot of time versus Hubble

parameter. At the time¢ =0, H =0and q0)=2a

with H{E)>0 in small neighbothood oft=0
Therefore, the above scale factor satisfies
necessary conditions for a non-singular bounce.
WiFh the above scale factor, we have i > 0 before
ana after the bounce (Singh er ol 2015, 2015).

. - From Fig. (5.2) (c), (4), (e) and (f} are the plots of
P LU P time versus energy density { i}, o -
O, w dnsio Ao), 027 Py
k 2 R
Pr gf of the Intern ’;g"“ Conference on Recent Trends in Science & Technology ICR.TST;UJ!S( ] o ;5
b <% 2
N 4 ' Y o
N Aepefy W T T GWT
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and 5 + 3p . To realize the bounce in our model,
let we obtain the values of p, p+ p , p—pond
p+3p torm=2.

_arn?
b3 (ea - d) (317

p=28)e W+a' (& +e Yoo
at —ary2
p+p= (2.62)5{2 (i_._f.ﬁ)fz, ( -5)&‘2 ]

(e +e™)
(€ -y
"+

Y3
]94-3}9:[225] ?(Lﬂ_eﬂ)j—(tﬁ)az—%f'ﬂ(é'+e'")‘m.
(€ 1€

It is observed that WEC, NEC and DEC energy
conditions are satisfied at ¢ := 0 but SEC is violated
al =0, ITence, the bounce is realized in ovur
modelat mr=32.

As an example of viscous tluid realizing bounce
scenario, we takey = — 1 amtd hulk vikcosiry s

p—p=3 +{1.5)2 428 (e +e Y,

given by
Bla,H,H...)=3H, (& being
coefficient of bulk viscosity), we have

pP=—p+3IHI . (54)
From cquation {50). we have
IH =p+p

_Sdm-1H 6o’

B (m+ 2)° (m+2)
Dividing by 3H

204m-1H 2’

oen =20
(m+2) (m+2)H
As another example, we take y(p) = y {constant)
and Bla,H, H...) =3H¢ with ¢ =e p, where ¢is

a consiant.
From equation (9), we have

p+3H(p+p)=0

. (53)

h=—3H{p+p).
Using equation (1) we gel,
p=—3H{p+ p}

= 3K (¥ (p)p-Bla,H H,.....))
Since, & =ep and BlaH, f;',.....,.}=3H{, we
have
= p=3Hp(e-(1+7))
= £:-3H(l+y—e).

£
Using equation {37), we get
g=_3(u}(l Syel:

p {edl + e'll.f)
Integrating with respect to t
- Po
(e 1 gmyilre) (36)
where., £ 15 a constant.
Also, from equation (3) we get
p=yipp-Bla,H . H,. ..} 37
Using Hp)y=y= Constant and

B{a, H, H,) =38 we get p= ()’—3H E)ﬂ.
Therefore, the scenario with ¥ = constant,
¢ = p 1he energy density of bouncing universe
will de.crcasu with incrcasing time (provided
l+y>e ).

CONCILUSIONS

Kantowski-Sach cosmalogical has been
investigated with viscous fivid by considering two
specific farms of the scale factors proposed by
Malina-Parris and Visser, and Bambaert a/. In both
the cosmological models, it is realized that there is
exisience of bounce at point £ =0 .

"
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Mathematics in Nature : Fibonacci Sequence

Dr. A. S. Patil
Dept. of Mathematics ,
lijamata Mahavidyalaya,
Ruldana, Dist. Buldana

INE: Recsearch Paper - Mathematics ]
ABSTRACT

In this it is introduced how Mathematics occur in nature. The well-known
Fibonacei Sequence and corresponding Golden A ngle appears in nature

through branching of plants, arrangement of leaves so as to get optinim
sunlight, air and to drain rain drops to roots. petals of flowers, arrangemen!
of seed heads mostly follow terms related with Fibonacei Sequence. —]
Key words: Fibonacei numbers, Golden ratio, Spirals.

Introduction

There are many phenomena in the natural world in which mathematics oceurs.

These phenomena takes place at microscopic and also from galactic scales. But leaves
trees, spider webs, bubbles, waves, clouds, rainbows,......these are things in nature we
can see easily.

If we look down and around in a well-tended garden, we may see that
arrangements of leaves, petals, seeds, and florets are intimaiely associated with spiral
patterns. The related sequence ofnumbers 1,12 3,5 ,8,13,21,34,55,89 144
e which is the Fibonacci Sequence and also with an angle cfabout 137.5 (or
its complement 222.5 Jwhich is known as Golden Angle. Spirals in three dimensions
(hielices) with interesting geometric preperties plus striped patterns combine to make

P

149

* /AjamatbManavidyalaye
Buidana




ISSN 2250-169X
Dec. 2017 To May 2018{ 34

IMPACT FACTOR

@ Issue : X1V, Vol, X
: VISION RESEARCH REVIEW 6. 014

exquisite sea shells, Branching patterns intrees, leaves exhibit similar features.
2. FIBONACCI SEQUENCE
Fibonacci sequence is named after Leonardo of Pisa who was known as
FIBONACCI:
(a contraction of fillius Bonaceii “son of Bonaccio *) . Fibonacei’s 1202 book
Liber Abaci introduced the sequence to westem European Mathematics, altthough the
sequence had been previously described in Indian Mathematics. Pingala (200 BC
3, VIRAHANK (6 th Century ), GOPALA (1133 ) and HEMCHANDRA described this
sequence.
The Fibonacei Sequence is the sequence of numbers:
1,1,2,3,5,8,13,21,34, 55, ...
The next number is found by adding up the two numbers before it.
The Rule to obtain nthtern; is
xm=3xn-1+xn-2 ,n=343,..
Fibonacci numbers and the Golden Number
Ifwe take the ratio of twa sutcessive numbers in Fibonacei's sequence, (1,1, 2,3, 5, 8,
13, ..) and we divide each by the number before it, we will find the following series of
nmumbers:
Vl=1, 21=2, 3/2=145, 53=1666.., 85=146, 13/8=1625 21/13=
1-61538...
It is easier to see what is happening if we plot the ratios on a graph:
21 &
1.8
Fhi 164 2 oo
1.4
.21 _H_b-lj]_
kk -] Fbf-N
0.84
0.6

0.4
0.27
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The ratio seems to be settting dowrn to a particular value, which we cail the golden ratio
orthe golder number. It has a value of approximately 1-618034 ,

The golden ratio 1-618034 is also called the golden section or the golden
mean of just the golden number. It is often represented by a Greek Jetter Phi &
To Calculate Fibonacei Numbers Using The Golden Ratio
And even more surprising is that we can ealculate any Fibonacci Number using the

A
l,.’/‘” o (1 - (}‘:)”.

5
The answer always comes out as a whole num ber, exactly equal to the addition of the

Iy —

previous two terms.

(1.618034..)° — (—0.618034...)% 8

41
The number 8 is the 6 th term%f Fibonnaci sequence.
3. FIRONACCI RECTANGLES AND SHELL SPIRALS

We can make another picture showing the Fibonacei numbers 1,
1,2,3,5,8,13.21, . if'we start with two small squares of size 1 next to each other. On top
ofboth ofthese draw a square ofsize 2 (=1+1).

13

We can now draw a new square - touching both a unit square and the Jatest
square of side 2 - so having sides 3 units long; and then another touching both the 2-
square and the 3-square (which has sides of § units). We can continue adding squares
around the picture, each new square having a side which is as long as the sum of

VA
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the latest two square’s sides. This set of rectangles whose sides are two successive
Fibonacci numbers in length and which are composed of squares with sides which are
Fibonacci numbers, we will call the Fibonacci Rectangles.

¥

Here is a spiral drawn in the squares, a quarter of a circle in each square. The
spiral is not a frue mathematical spiral {since it is made up of fragments which are parts of
circles and does not go on getting smaller and smaller) but it is a good approximation to
a kind of spiral that does appear often in nature. Such spirals are seen in the shape of
shells of srails and sea shells and, as we see later, in the arrangement of seeds on flowering
plants too, The spiral-in-the-squares makes a fine from the centre of the spiral increase
by a factor ofthe polden number in each square. So points onthe spiralare .61 8 times
as far from the centre after a quarter-turn. In a whole turn the points on a radius out from
the centre are 1.6184 = 6.854 times further out than when the curve last crossed the

same radial fine.

Nuutilus Nautilus ShellNaulilus

The curve ofithis shellis called Equiangular or Logarithmic spiralsand are common
in nature, though the ‘growth factor’ may not aiways be the golden ratio.
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4. FIBONACCINUMBERS, THE GOLDEN RATIO AND PLANTS;

he Fibonacei numbers in the number of* ‘growing
points” that it has. Suppose that when a plant puts out a new shoot, that shoot has to

One plant in particular shows t

grow two months before it is strong enough to support branching. Ifit branches every
month after that at the growing point, we get the picture shown here.

Aplant that grows very much like this is the “sneezewort”: Achillea ptarmica.
Petals on flowers:

On many plants, the number of petals is a Fibenacei number:
buttercups have 3 petals; filies and iris have 3 petals; some delphiniums have 8; corn
marigolds have 13 petals; some asters have 21 whereas daisies can be found with 34, 55
creven 89 petals.

Daisy with 21 petal:

[y, )
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Pinks with 5 petals:
Daisy with 21 petals
3 petals: Tily, iris .
4 petals Very fow plants show 4 petals (or sepals) b
above, do. 4isnot a Fibonacei nurber!
5 petals: buttercup, wild rose, larkspur, columbine (aquilegia),
The umble buttercup has been bred into a multi-petailed form.

ut some, such as the fuchsia

pinks (shown above)

8 petals: delphmiums
13 petals: ragwort, corn marigold, cineraria, some daisies
21 petals: aster, black-eyed susan, chicory

34 petals: plantain, pyrethrum
55, 89 petals: michaelmas daisics, the asteraceae family.

precise about the number of petals they have - e.g. buttercups,

Some species are very
g a Fibonacci

but others have petals that are very near those above, with the average bein
number.

Seed heads:
This poppy seed head has 13 ridges on top.

Fibonacci numbers canalso be seeninthe arraﬁgcmen of seeds 0 ﬂ(n)'\ru»;;mﬁeads.
The picture here is a coneflower. The part of the flower in the picture is about 2 cm

across. It is a member ofthe daisy family .
You can see that the orange “petals” seem to form spirals curving both to the left

and to the right. At the edge ofthe picture, if you count those spiralling to the right as you

iy
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g0 outwards, Lhere arc 55 spirals, A little firther towards the centre and you ¢an

count 34 spirals. How many spirals go the other way at these places? You will sec that
the pair of numbers (counting spirals in curing left and curving right) arc neighbours inthe

Fibonacciseries.

This is a larger sunflower with 89 and 55 spirals at the edge

The same happens in many seed and flower heads in nature, The reason seems
1o be that this arrangement forms an optimal packing ofthe seeds so that, no matter
how large the seed head, they are uniformly packed at any stage, atl the seeds being the
same size, no crowding in the centre and not too sparse at the edges,

The spirals are patterns that the eye sees, “curvier” spirals appearing near the
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centre, flatter spirals (and more ofthem) appearing the farther out we go.
So the number of spirals we see, in either direction, is different for larger flower
heads than for small On a large flower head, we see more spirals further out
than we do near the centre. The nutthers of spirals In each direction are (almost
always) neighbouring Fi ibonacci numbers!

No matter how big the seed head gets, the seeds are always equally spaced. At
all stages the Fibonacci Spirals can be seen.
5. LEAFARRANGEMENTS

Also, many plants show the Fibonacci numbers in the arrangements of the leaves

around their stems. I we look down on a plant, the feaves are often arranged so that
leaves above do not hide leaves below. This means that each gets a good share ofthe
sunlight and catches the most rain to chaninel down to the roots as it runs down the leafto

the stem.

: e

Leaves per turn:

The Fibonacci numbers occur when counting both the number of times we go
around the stem, going from leafto leaf, as well as counting the leaves we meet until we
encounter a leaf directly above the starting one. If we count in the other direction, we get
a different humber of turns for the same number of leaves. The number ofturns in each
direction and the number of leaves met are three consecutive Fibonaccinumbers! For

example, inthe top plant in the picture above, we have 3 clockwise rotations before we

iy
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meet a leaf directly above the first, passing 5 leaves on the way. If we go anti-clockwise,
we need only 2 turns. Notice that 2, 3 and 5 are consecutive Fibonacci numbers,

For the lower plant in the picture, we have 5 clockwise rotations passing 8
leaves, or just 3 rotations in the anti-clockwise direction. This time 3, 5 and 8 are
consecutive numbers in the Fibonacci sequence.

We can write this as, for the top plant, 3/3 clockwise rotations per leaf ( or
2/5 for the anticlockwise direction). For the second plant it is 5/8 of a turn per leaf{or 3/
).

The sunflower here when viewed from the top shows the same pattern. 11 is the same
plant whose side view is above. Starting at the leafmarked "X", we find the next lower
tcaf turning clockwise. Numbering the leaves produces the patterns shown here on the
right.

The leaves here are numbered in turn, each exactly 0.618 ofa clockwise turn (222.5°)

from the previous one

‘This interesting behavior 1s not just found in sunflower seeds.
Leaves, branches and petals can grow in spirals, too.
Why? So that new leaves don't block the sun from older leaves, or so that the maximum

amount of rain or dew gets directed down to the roots.
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2
You will see that the third leafand fifth leaves are next nearest below our starting
leat but the next nearest below it is the 8th then the 13th. How many turns did it take to
reach each leaf?
The pattern continues with Fibonacci numbers in each colurmn!
Leaf arrangements of some common plants
One estimate is that 90 percent of all plants exhibit this pattern of leaves involving the
Fibonacei rumbers. Some common trees with their Fibonacei keaf arrangement numbers
are:
1/2 elm, linden, line, grasses
1/3 beech, hazel, grasses, blackberry
2/5 oak, cherry, apple, holly, plum, commen groundsel
3/8 poplar, rose, pear, willow
5/13 pussy willow, almond
where t/n means each leaf is /n of a turn after the last leaf or that there is there are t turns
forn leaves.
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Conclusion:
Nature has its own rules .But when Mathematics occurs in it , it 1s awesome .
Most plants ( but not all } shows Fibonacci numbers, Golden ratio and Fibonacci spirals

in the arrangement of their branches, leaves, flowers, seeds
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Bianchi Type-V Minimaily Interacting Helographic Dark
Energy Cosmological Model with Sepcial from of
Deceleration Parameter in f(R,T) Gravity

A. S, Patil Anil M. Metkar Sanjay AL Salve
Drept. of Mathematios, Depr o £ A Lath enrarics, Dept. of Mathematics,
Jijieitn praltavidvalaya, Shei Shivaji Mubevidvalura, Swri Shivaji Molavidyataya,
Huelduna, Dist. Buldana ket Dist. Akole Chikhli. sy, Buldang
[ zarch Paper - Mathematics —_—
: ABSTRACT

Bicnchi (epe-17 cosmological model is stidicd i the framesork of
gravity propesed by Havkoce el «Phvs, Rev D82 024020, 2001). The sonree
SJor energy momention tensor s miniied Iy interacimg sve fhuidy vic, meiier
aned holographic dark enerey” The rield equettions have been solved by

appiving a speciad form of decelerarion purameter proposed by Ningo emd
Debnath (LJTP 48:351. 200% The pliosical aspects of the models are also

discussed

Keywords: f(R.7) gravity. Holographic dark erergy. Special form of deceleration
pammclcr,
ntroduction:

For providing natural gravitational alternative for dark energy. there have been
several modifications in general thcnr_\'ofrclau’vilyduring the last decade. Among the
various modifications. theory of gravily is treated most suitable due 10 cosmologically
imporiant models/ (R} It has been suggested that cosmic acceleration can be achieved
by replacing the Einstein-Hilbert act:on of peneral celativity with a general function Ricci

i .
. Jjamata Maliavidyalaye
Suldana
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scalar.  f{R)  Harkoet al. | 1} proposed another extension o standard ceneral
relaivity, f(RT) modified theories of aravity, where in the gravilational Lagrangian
s given by an arbitracy function of the Ricei scalarRand of the trace ofthe stress cnergy
tensor AU is to be noted that the dependence from T may be mdueed by exotic
imperfeet Auids or quantam eftects, hey have derived the Ticld equations from a
Hilbert-Einstein type variational principal. In addition they also obtained the covariant
divergence of the stress-encrgy lensiut. I'he gravily medel dependson@ SOUrCE Lerm.
representing the variation o f the matter stress energy “zasor with respect to the metric
Naidu et al. |2} %ludludanchm type-V cosmological medel ing (R, T pravity when the
source for enery MEMENtUm tensor i bulk viscous fluid containing one dimensional
casmic strings, Ahmed et al. [3] constructed a new class of cosmplogical models
gravity by considering Lene deperdent deceleration parumeter for a specilic choice of
SR = 1 (Ry+ [0 Recently. Zareconbadiet al {4] hase studied dark matter from
FUR. Tgravis.

A new alermiive te the solution of dark energy problenmay be tound in the
‘Holographic Probler Holographic dark encegy models have emerges trom the
holosraphic principle [3] which states that the number of degrees of [reedom direetly
related to entropy ofthe system scales wih the enclosing arca of the system. By applving
this principle to cosmaology. the itpper bound of the entrapy contained inthe universe can
be obtained  Holographic dark eneriy models have been tesied and constrained by
various astronemicat obscrvations [5-11] Recently, Ghateet. al. [12] has studied
Kantowski-Sachs Minimally interacting Folographic Dark Energy Cosmologica! Mode!
in Saez-Ballester Theorv of Gravitation.

Bennan {13] proposed a special law of vartion for Hubble's parameter to
obtain the cosmelegical solutions called the medels with Constant Deccicraton

Parameter assumi RR i
{CDP) by assuming, . § = e =constant Many cosmologist

[14-16] investigated that, for a iiverse which is decelerating in the past and

accelerating at present time, DP parameter must show signature: thipping. in 2009, Singha
. . i ) ©

and Diebnath[17] have investigated the quintessence mode| with a minimally coupled

scalar field by taking a special form of deceleration parameter insuchaway that the
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modet behaves carly decelerating and laze time accelerating for barotropic fluid dnd

chaplygin gas dominarcd models. | he specet lom ot DP is defined as g =1+
where K is & constant and R s average seale factor Ghateet af | 18] have |nvc~,nr!.1tu§
Bianch: type-ix minimally ml:.i"lL[In“ bolograptic dack ene rezy cosmological model with
special form of deceleration paramcter m (R T graviry,

In this paper, Bianchi type-v space Lime has cmnsidercd WhCl; universe fifled
with minimally interacting with halographic dark energy ing (R,T'} theory ol gravity
with special formaf deceleration parameter, T his work is organized as foliows: [n S
tion 2. the model and field cquations have been presented. The field equatrons have hoer
solved in Section 3 by apphving special torm of decelerat; on parankter. e physical
aspects ofthe model have been discussed in Section 4 In the tast Section § concluding
remarks have been expressed.

Metric and Field Equations:

Bianchi type-V mairic has considered mthe i m of

f‘,_ i1

v e metric porentials dedand v ae Diictions of cosmie e tand
WIS a positive constant.
The energy momentuim tenser of Watrey 15
[En T o Sa
T=le,0n0] !
where p_is the matter energy densits of the yniverse

The energv momentim tensor of the anisarrepic holoaraphie dask ereray s
AT <y Fryemiflpe ], {3
Uaing dark eners sqnation of siage
fy= @20, . {h
~where @is deviation free £a38 naramerer of the fluid, The equation {3t becomes

u_*'Df}I-f = [lﬁ .~ o) — CU].D,i 3 (5

ZEE 45
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where 2, 15 the ensrgy density of the helagraphic dark enerae while

o 15 the 1saiopis pressure,

The tield cquations in F(R.7 theorv of Erasyln Loe the Tundtien

Iy when the souree for the uid iz anizonome

hiolographic datk energy 1s

T 1T Flip Ty g

o T '

snd

- HIE) -

i i [
o hers. the prine denotes detin ative with wespert o the araunent.

! STV ol the trass of s $@s-r 12 nIy TE0a

“emer v chonse thie funetion

Af the matict so rhat

s e i
where g bE constant
ILe cnergy conEerinen equatiorn 1s
IHDRL g e

In the co-moving conrdinate system the fiekd equations (0} for the metric { 1} and with the

help of{2) to (3 and (7). (8) can be written as

B [RTIE

l'_ll'l
B 8 i =3up, +{-8am—3pw+ p-IpS-§ )
= = — 3 [— -
o a4 " i LT Lﬂa}p.t‘ (L
* T
. * :
e
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=

Garo vt Bre luwmiou fud Sade,. A

where evethiead de tordenates dinzientiation with respect 1o thne ¢
On Intearmtion of equaindg v141

[ 1% .
wihzre 4 15 a conviant o iniearaon .
Withaut any losz ot senerahre, chonze 7= tso that equadon (130 becomes

KT i

et denned ar

The varemeie s defined as

are directional Habble's factor o -

the direction X. v and T espectively <
From equation {17184 we obtan N

1
1 A e

=

The holographic datk energy density is given by

!

o, =3aH + 2H) 20

fa Fa Fy £y M
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ao-daH + g eath M: =8ai) = 11 Grands

!

rou sioat 7 and 119 the cont and dark energy 43

1 quatan Do

R L e L

B e (T S A S Bt L .l

Ly S iy

Hore ¢ considersd that the matter and halogiaphic dazh ererzy components iateract

L [20) Rizau cr el [21]0

nally . Hence both the componenseouss1ye s

1eof ihe ma

o conser arban cquation

iis tound that

12
Fis]

Solutious of the Field Equations:

TI- | i i gis -
The ficld equations (10148 35 4 svstem of Ove independent squatiops in

: '
Y : o SIS P P * ] i :
Sl copand o Henes to find a deteniniistic sofution s e use tollonine

plausible phusical conditions

i+ Firstlv, we assume that the sealar expansion(#1is provettional 1o the shear scalar(a) so
that we take (Collins 2t al., [22]1.

This condition leads 1o

n
a, =y . fire 1) (%)

F : A . . . .
JododuoudlduovvuvuuvuvuvuobuLutLUuUuuLL Ly LvuiLuu
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whetes iy o positive consians whick 1akes the care of the anisetrepy of th space-tie b
Dgarder sl thissystem cots use aspemal farmet decsleration paramie z
e i =
"= L+ = A
; 1- 7
: . . . s
w hewe ® i miean scale actor of the sunnverse and £ positive constant. E
i
- — s - . N
This farm has been proposed b Singa and Debnath [L7] for Friedman-Robermsom-
: v . =
Walker metric.
Integrating eqnatons 20 ovwe o tansd Hubble parameter as N
=ail+ X R ks
- 3 .
whese 15 an abinars consiant ol nieaanon
i . . . —
wmopilegtadiny cilan s 27 e T
- -
R=rw, 0 -1 .
: : -
v liere g, 1§ an arh gratien,
. - . ‘ . iys ) : ) ©
Witk the help of eqnations (160 170 2% and (281 salving the tield equations
ieg R0 the seale factors oo and 2 are obrained as -
i ]
- S H LR T ~
-
A
~ -
ST _
~
Usiig equations {29031 and throush a proper cheice of coordinares and constants. the -~
L.

Bianchi tvpe-\ cosmological model in iR Ty theorv of gravitalion can be wiitten
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Phivsical Aspects of the Model:
For the cosmolozical nadel 7320 the phvsical quantiies spatial wlame 7. Hubble

; 2
o A shearszalar 37 matis

saraieter A ff\pﬁl‘..?ill‘h SG&!E.I Eonlean SRR Db

- degsite o andE et paameter o are ablzined 13

i

snerge densitt o, holoaraphie

ollows:

Spatial volume,

[RRE
il
i3T
R
AT
The matter energy density.
) s
P,=':Y|"~"-.- E"ﬂ—i';. |'3$i
The holographic =nergv density,
yood 2 dam]; i vk
Joaay e kle, e"7 =11
o= - — +o kg | (30
i a7 i 2 &
a2t -1 E5
Fquation of state paramieter using equation {241
B ! El
w -
*
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Conclusion:

Bianch: type-V cosmological model has been discussed inthe frame work of
SR gravity proposed by b larkoet al, (Phys. Rev, T3 §4:024020. 20113 when the
Lource Kr eneres MOmenium Leisor s minimally interacting holographic dark eneryy.
The salution of the ficld equations has obtamed by choosiag the special torm ef
deceleration parameter g = =1 T—AR—jh is observed that incarly phase of universe,

4

the value

ol deceleration parameater is positive while as . the value of . Henee the universe had a
decelerated expansion inthe past and has aceelerated expansion at present whicliesm
sood agreement with the recent obseevations oSN fa. Mean anisotropy parameter i
fannd o be comstant hence the modelis anisotrapic throuahiout the evolution. Tence we

conciude that our moded is resembles with medels of Ghate&Somtukhe [18]
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Higher Dimensional Anisotropic Universe without Big Smash
Driven by Law of Variation of Hubble’s Parameter

Dr. A. S. Patil
Dept. of Mathematics,
Jijamata Mahavidyalaya,
Buldana, Dist. Buldana

BMEE: Rescarch Paper - Mathematics -

ABSTRACT
Higier Dimensicnal Universe nas bean studiedvwith @ <1 eihont Bie .Smma’:ra'r.-'reu‘Vblr
Hublne s sqw of variation of paramerer. It 55 fivestizated sy ifeosmic davk evergy beiaves ishe
a fluid wirh equation of sie p=@p, « paid p being pressure and energ) densiy
f'a-specrs'\‘e[\t as we:t a5 gaveroilzed Chaplvein eos Js'm.'z."m;:eou:c'_x_', B;:g R.-"p_o;ﬂ' Big .?F?!(.‘.FI}‘
*evest for eguason of state paramerer @ < -, 4iso the seaefactor for the

problem does ior ar
Furure niverse is found to be reguiar for & time.

Keywords: Dark Energy, Big Smash, Higher Dimensional Universe.
Introduction:

Higher Dimensional anisotropic space times without big smash driven by taw of
variation of Hubble's parameter has been investigated. Insection [ 1.1, The field equations

for the Higher Dimensional space tifties in general theory of gravitation have been obtained.
The solution olMficld equation have obtained by using the condition that the mean Hubble's

parameter is related to average scale factor by Berman (1983} in seciion i1.2], while
section [1.3] contains conclusion. Anil Kumar Yaday [27] have studied Bianchi-[
anisotropic space times without hig smash driven by law of variation ofHubble's parameter,
Ghate eral ]30,31] have studied LRS Bianchi type. v anisotropic space times without
big smash driven by law of variation of Hubble's parameter and Kaluza-K lein anisotropic

(4
\ {
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gtiriiahayieyalaye
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space times without big smash driven by law of variation of Hubble's parameter
FIELD EQUATIONS:
The higher dimensional FRW metric for homogeneous and isotropic flat universe

is given by

The higher dinensional FRW metsic for homegeneous and isotropic flat universe is given by
ds = —df +a? () id? v P+ d? v AL ()

where alf) is a-seals factor and £ represents the cosmic tima, the fifth dimeénsionw is the space

coordinate

The estergy-momentim tensor for bulk viscous fluid in early universe is given by

T) = (o+ phu', +pg!, @
whereg — energy density, p —»isolropic pressure, coefficient. H — Hobble's parameter g, —
metric tensor.u’ are the co-moving four velocity veetors which satisfy the condition

gt =-1, fori= j=0
and  guul=0, fori=j=1,2,3,4 (3
Here-the suffixes 0, 1,2, 3, 4 represent the varfables £, x ¥, 2, v respectively.
From equation (2), the components of energv-momentum tegsor are

R S
Using equation (4), the matter tensor is given by

% =g {-p. p,p.P.p)- o)
The Einstein’s fisld equations are

;1 i
By-8iR=1}, ®

where R. — Ricei tensor, K- | Ricci scalar, ?:, ~HETergy-Mementym tensor .

With the help of equation (5). the Einstein’s fiald equations {8) for the metric (1) are

s
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a & .
4
I=+3—--p. i8
a

The generalized mean Hubble s parameter H as
i
H:Z'Hl +H v Hy+ Hy o
where iy, H,, Hy, H, represent directional Hubhle's paramaters in the directions of x, y, z
and vases respectively given by
4
HI=H2:H]=H¢=-.
a
Thus Hubble's parameter is given by
a
H=-_ (53
a
Using equation {73, equation (5) reducas to

-2
]
2o {0

(12 0

LA
Here ( Jdot represents the differentiation with respecrto -
The energy conservation aquation which i the eonsequence of the field equations (61 is gjven
by

=0, (1

whers

JJamats Ma vidyalaye
8ivdana
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ﬁ+4[5')<p+p>=o.
a

=p= —4[%)(9 +)

where# is the differentiation of o with respect.tof. Equation (33).reduces 1o

where A4 is a ¢onstant.

Modifying above equation

i [l-wz 2
o 2] ; ,a
= LTJ B
| et -4

On integration it leads to

ha
[_ﬁﬁ:liog[pT - A}: -dloga+logC

1

+a a4
Atpresenttime t=f,00) =a,. p(t)=p, .
With these values above equation (14) gives

a I .
=  logC= o log(pn e -AJ+4loga0A {15}
{sing this value of logC equation (14} leads e
2 Yogl g - a|=-a % liog] o,
e 2| o =-4loga+ e og(,aun —A}Miogan.
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I+ !l“_ au e
= {pa _AJ=(pon —AJ[ J .

- [F )

2nergy density o given by

o=
2

The dark energy is described by equation state parameter  which is the

pressure and energy density given by

L
ﬁ

Using equation (1 8) and 17 b reduces to
A
i) = ——

Ha
X

Alpresent lima £= ¢ Pyl = ppand fty) = @y one can get value of

178

The dark energy is described by equation state parameter @ which is the ratio of pressurz p and

Dec. 2018 To May2019

{16)

17

ratio of

119;

Alromi 2quaiton {19)

(20

116



lssue : XV1, Vol. XI 1MPACT FACTOR ISSN 2250-168X
4 VISION RESEARCH REVIEW 6.014. Dec. 2018 To May 2019[17

Substituting value of Ainequation (16}

4 {1
la ite Hiea)

2" =p -‘%'+(1+ﬂ’u)[5°“J “ 1)
a

th
Taking (EB-] power to both sides
a

a
A0+) Ty

8= P, —mu+(1+m°)a—° ! . (22
a

with @w<-1.

In homogeneous model of universe, the-sealar field ¢{f) with potential v () has energy density

" oy =5+ ¢3)
and pressure
1,
po= -V (24)

Adding equations {23) and {24)
#=p,tp,
Using equation (2¢). above equation leads to
# = 2y - 1! :
o
Simplifying above 2quation
Ly

grat & ,
p}é @5

Using equations(20), equation (25) gives
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i f4a)
. 2% taypya
depe 0
= —T (26)
'ﬁ'ﬂ
With the help of equation (22), equation (26) gives
A(}+a)
¢ 1“
Pyl + oy} J')
. " .
#i= T @9

- il o) 2
a,

From equation (27). it is observed tha1¢32 >0 (giving positive kinatic energy) for 1+ ap >0
which rapresants quintessence and 42 <0 (giving negative kinetic energy) ford +ay <0 which
represents phantom
LAW OF VARIATION OF HUBBLE'S PARAMETER:
The Hubble's parameter and deceleration parameter plays important roll to show the physical
relevancy of the model in cosmelogy. The first represents the presenr time scale of expansion
while secend represents that the universe is accelerating or decelerating.
As in Barman (1983}, mean Hubble's parameter H is related 10 average seale facter a )by
following relation |
H= Do (21
where D and mare positive constants.,
From equations (9%, and (2 1} give
s Da-ml
and  F=-D'((n-Da ™. o)

The deceleration parameter is given by

199
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Equations (2.2} and (2.3} lead to

9= (-1 a4
Equation (2.4) shows that décelération parameter ¢ is constarit, Ffn> 1, g is positive resulting
into standard model and if0 <n <1, the value of qlies between -1 and 0 resulting in to
inflationary model,which matebes with recent cosmological SNela and C&'ER observaticns
favoring that model is aecelerating .

From equation (2.2}

i, Da™. (2.5)
a
On'integration it gives
!
a=(nD+CH", (26)

where Gy i & constant of fntegration.
From equatien (2.6), it is clear that a(2) 5w as £ — @ shows that universe is accelerating

which support observational evidences of 1a Supernova (Riesset al.1998 Petlamuiterer af_ 1959)
and WMAP(Spergel, D. N. ot ai.2003 Page. L. gr al.2003). It is seen that the model is free from
finite timé future singularity.
In this mode] Hubble’s distance s given by

= G4 ). X5
where Dy = % is comstant.
From equation (2.7, if 0 then B Dyand B is found to be large and finite for large
values of t. Thus in this model, galaxies will not disappearas ¢ — e unlike the phantom models

with future singularity, where galaxies are expected 1o vanish in near foture singularity.

The horizon distance is obtained as

119
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dH=a{:)!'i (2.8)
5 @it)
Using equation (6.3.6}. equation (6.3 8) leads 10
1 , L
dy = D(ﬂﬁ]){(nij‘ucu)—D(nDHcD)"J_ (26
whichgives

"
. t+ D' -
dy >alt), for t> S Hy

That is horizon grows mere rapidly than the scale factor which implies colder and darker
universe,
From equations (21) and (2 6). the energy density is given by

10+a) Ky

£=0 —‘:tJqu(HwD)Ll {210

(1Lt +c,)

Using - o = Jmp). equation (2 10) reduces to
a
a
)
p= a e+ -l )| ——
(nDiMD};

The eneigy density increases With increase in time for  <—lLand decreases for gy » -1 Also

a
ba > gy which is finjteas £ 5 m

p=py oy
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CONCLUSION:

Higher Dimensional aniseliopic usiverse has been studied by the faw of variation
of Hubble’s parameter proposed by Berman (1983). It is found that when cosmic dark energy
behaves like fluid as well as generalized Chaplygin gas simultaneously then Big Smash problem
does. not arise unlike other phiantom modals. Singh er ai.(2003j have established ayy for the

model in the range — 2.4 < @y <—1.74 vp 1o 95% confidence level based on [ Superncva data.

For ur model in particutara=13 , .= o, $ — « is found in the range 1 51 g4 < £, <1.92 gp.
whick is analogous with the value obtained by Yadav (2011b) and alse Ghate (2014} . Further
the model is free from singularity as a{f) — mfor £ — m . Alse the horizon distance H™ tends
to finite value and diverge for large values of { Therefore at preseni time galaxies will not
disappear when ¢ — w avoiding Big Smash singularity. The energy density increases with time
indicating that thé model has tiot finite futire stngulaly. The résults in our modelare analogous

with the results objained by Shrivastav (200%) and Yadav (2011}, Ghate eral (2614),

-
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1. Voicing Diaspora through Myth, Memory and
Desire: Meena Alexander’s Manhattan Music

g

Subodh N. Chinchole
Asst. Professor, Department of English, Jijamata Mahavidyalaya, Buldana.

Abstract

R e L

The present global world has given birth to new transnational sdcieties in the host
countries. Residing there and trying to assimiate in the new nations and cultures the immigrant
subjects experience an odd feeling of exile and alienation. Their dislocation- physical,

psychological, cultural- surges their souls with a sense of fragmented self, a craving for

homeland, perpetual memory of the past augmented with a desire to return to roots rendering

them alienated souls hovering like shadows over *imaginary homelands’.

)
B
:T
e

This_paper attempts to illustrate Meena Alexander’s representation the agony of
dislocation; life in exile, and struggle of immigrants towards solidarity and assimilation in her
novel ‘Manhattan Music'.

Keywords: South-Asian Diaspora, exile, myth, memory, homeland, assimilation

The term ‘Diaspora” has its obvious connotations 10 the historical Jewish experience of
dispersal. Though, in the modemn context this limited view does not suffice to include the whole
phenomenon of diaspora. The multiplication of the process of migration in today’s giobalized
world has made the term diaspora acquire a multifaceted, multilayered and more complex
meaning. It has spread across various branches of leaming occupying a place within disciplines
like Sociology, Anthropology, Political Science, Demography, Economics, Cultural Studies and
Literature etc. In the present times, Globalization with its modern technology and aviation
facilities has set a huge population across the world on move in search of better prospects in
carcers and businesses. The number of emigrants from Asia and Africa to Europe and America
has been multiplied in the last couple of decades. This migrancy has ushered in a new global
society, a transnational community though not without its new problems. It has brought about
both the universa{isation and the fragmentation and multiplication of cukures and identities. The

shared living of this immigrant community in the host country, their shared imagination of
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Despite numerous definitions and long debates, one of the key features of diaspora
literature is the play of *imaginary homeland’, memory of what was once a ‘home’ and the
inevitable induigence of immigrant subjects in the ‘myths’ of homeland. Robin Cohen has given
a consolidated list of ‘common features’ of a diaspora stressing “a collective memory and myth
about the homeland, including its location, history and achievements™ (Cohen 1996, p. 515). One
of the important features of diasporic experience is “a strong attachment to and desire for literal
roturn to a well-preserved homeland” (Clifford, p.305). The ardent longing for retum to home is
sometimes materialized, however, only to aggravate the pangs of distocation and exile. As Avtar
Brah writes, “What is home? On the one hand, *home’ is a mythic place of desire in the diasporic
imagination...” (Brah 1996, p.192). However, the notion of home has been challenged by some
critics like Stuart Hall when he points out that ‘the links between these communities and their
‘homeland’ or the possibility of a return to the past are much more precarious than usually
thought.' (Hall 1993, 355) '

Meena Alexander, one of the prominent south-Asian diaspora writers, has depicted the
agony of dislocation, life in exile, and the struggle of immigrants towards solidarity and
assimilation. Bomn and raised in Kerata and later in Sudan, Alexander immigrated to the United
Kingdom for higher education and then settled in the United States. Through her marriage with
David Lelyveld, her multiple border crossings and her career at universities in India and USA,
she knows diaspora from her firsthand experiences. Her literary works, both poetry and fiction
delineate her own lived life with ‘multiple anchorages’.

Through her novel Manhattan Music Alexander significantly comments on the impact of
transplantation from natal to post-migration spaces in the lives of immigrant characters-Sandhya,
Sakhi, Draupadi, Jay, Ravi, and Rashid. All these characters, with their different origins and
cultural backgrounds, jostle each other on an alien land. They are brought together by dint of
their shared experiences of crossing borders, attempting to adjust in the new societies, struggling
through married and social lives and eventually aspiring to reach assimilation with the new
cultures.

Sandhya, an Indian girl born in Tiruvella, marries an American Yewish man Stephen,
struggles through her turbulent life to find her own space, to gain an identity for herself. The free
spirits of Sandhya did not surrender to the pressing urges of her mother; instead she loves a
young man Gautam Reddy, a supporter of leftist ideology and movement. After Gautam’s tragic
death she moves to Nainital to find consolation by engaging her in further education, It is here

that she meets Stephen Rosenblum who had been to India on a tour, They get attracted to each

R

T, 4‘\ -y M S ‘ .’.'\
e ENGL[SH P'ARI 1/ Peer-Reviewed Referredand UGC Listed Journal - 49733 o g 5
¢ e ‘- P de v ograe ¢ . ; i 'r:‘

& ./

T 1
:;5@:!:;&“ enter the marriage bond. Now Sandhya Rosenblum, w1th ggmw identity crosses the .

g s i T

8
3
d

4

129



o

VOLUME - VII, ISSUE - IV - OCTOBER - DECEMBER - 2018
{AJANTA - ISSN 2277 - 5730 -IMPACT FACTOR - 5.5 (www.jifactor.com)

5

‘borders entering a New World where unfortunately she finds it difficult to keep body and soul
wgether. *“This was the wortd Stephen had brought her to, but he himself was oddly absent from
#” (Alexander 1997, p.39)

Sandhya suffers from loneliness having nothing substantial to do or no ene to share her
emotions. Stephen, though liberal and caring, but quite busy in his work, cannot give sufficient
time to his wife. This resuits in tearing Sandhya away from him and from herself too. In contrast
to the “memoties of shared emotion™ (Alexander 1997, p. 38) of their early days, Sandhya only
finds that “now she couldn’t even speak openly with him, locked as she was into a world she felt

she had not chosen™ (Alexander 1997, p. 38). Stephen’s decision to remain “absent” from her life

- 10 give her space and to encourage her self-sufficiency does not solve her problems that she faces

: due to her “dark femaleness™ (Alexander 1997, p. 39) in the American society. The growing

emptiness catches upon her mind and she is often lost in nostalgia, remembering her life back in
Tiruvella and Hyderabad, her lost love- Gautam, his images haunting her dreams every night.
She says, trying to expresses her desperate situation, to Draupadi, “Thought when I married
Stephen it would all work out. New life, new memories. Instead all [ have are these voices.”
{Alexander 1997, p. 199)

A dramatic change takes place in Sandhya only when she meets Rashid el Obeid, an
Egyptian post-doc fellow at Columbia, whom she was attracted to with body and spirit, in whom
she found a release to her suffocations- physical, emotional and spiritual too. Rashid too finds
something in Sandhya extraordinary and gets lured to her, trying to relocate himself in Cairo:

“Shutting his eyes, he imagined himself on a boat on the Nile, the 1all rushes, the
dark soil of Upper Egypt cut from him by rushing water. Both he and Sandhya were
foreigners in America, they would cradle each other. He would cast her afloat on the
Nite and with her; he would sail on the Ganges.” (Alexander 1997, p.76)

This relationship gives both of them a feeling of being at home- an imaginary past
recalled to present by memories- memories of birth, childhood, growing up, falling in love,
crossing borders and being exiled, even alienated by the arid present.

When her father is hospitalized due to lung infection, Sandhya wants to be with him. She
is tormented by the demand of the situation when she needed to be in two places at once.

However, her visit to her ‘home’, place of her birth proves to be more agonizing, intensifying the

" torments of her dislocation, making her think of the unhappy married life in an alier city. Back

in Manhattan, Sandhya tries to search a meaning for her real self- her womanhood, her

motherhood, her married life, her love for Rashid and above all her aspirations for *‘wholeness’.
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house” (Alexander 1997, p.154). After tragic distancing from Rashid, in a desperate mood shg
attempts suicide at her friend Draupadi’s apartment.

It is only after all these oscillatory physical, emotional and spiritual experiences that
Sandhya could further her “seil” towards a more concrele ground of assimilation and solidarity. It
dawns upon her that now she couldn't just lean on others. She had to trust herself if she wanted
to go on. ‘There was a place for her here, though what it might be she could never have spelled o
out. And she., who had never trusted words very much, knew she would liv; out her life in
America.’ {Alexander 1997, p.228)

Another woman character in the nove! is Daupadi Dinkins, from Indo-Caribbean diaspora
and a performing artist in mix-media. She is viewed as an alter-ego of Sandhya, as she finds
solace in her company, in the free way Draupadi moves in the new world. The character of
Draupadi, in a good contrast with that of Sandhya, focuses on the other and perhaps more

complex side of diaspora — its multi-ethnic, multi-racial, multi-lingual, multi-religious side with
all its shames, humiliations, horrors and sufferings. The story of mythical Draupadi is very aptly
interwoven by Meena Alexander, highlighting the age-old sufferings of exile. Draupadi talks
anxiously about her parents choosing this name for her:

“Why they named me Daupadi I cannot tell. What did they know of the goddess
born of fire, wife of the five Pandavas, she who rode an clephant, was humiliated in the
court of kings, survived a battlefield, lived out her life in exile, then raced into the wind,
atop a tiger, a lotus blossom in ane hand, a sword in the other?” [ltalics original}
(Alexander 1997, p. 88)

Why, she wants to ask her parents, they couldn’t have named her Dorothy? This name
would have fitted more to her in the land of exile.

Sakhi, born and brought up in India like her cousin Sandhya, provides us with another
facet of diaspora. Unlike' Sandhya, she has married Ravi, an Indian businessman in New
Brunswick. She is witness of many incidents of racism like stoning, abusing, robbing and even
lynching. Sakhi, after her terrible experience of stoning, expresses her grief:

“What if crossing a border one changed color, shape even? And this happened to
every single human being in the world? What if metamorphosis were built into the bodily
system? (Alexander 1997, p. 207)

. All these characters belonging to different lands, different homes, worshipping different
/-';!__-3" i g gs, following different cuitures, speaking different languages face the problefs which to a

‘\%’rgm er extend are similar in kind and degree. Men and women from Japan, Egypt, Trinided, Fiji.
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- Caribbean. India and what not try to assimilate making their togethemess more endurable if not

enjoyable.

The Global Village becomes a stage on which players of the Diaspora enact their roles,
camouflaging through varied cultures, languages, religions, and nations. In the fray, they lose
their real identities, acquiring new hybrid, hyphenated ones, and are perpetually lost in the fond
memories of the homeland, stirred by an ardent desire to return ‘home’. This sense of not
belonging and a consequent longing for home perpetuate the age-old myths allowing and
disallowing the souls of the immigrants to strike their duli roots in alien lands. Alexandervwields,
with a deft mastery, the Indian myth of Draupadi of Mahabharata to bring out the tragic play of
perpetual memory and desires tormenting the souls of Sandhya, Sakhi, and Draupadi all living in
exile.
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ABSTRACT

A series of polycrystalline spinel ferrite having the chemical formula CoCr.Fe._ O, (x=0.0,0.2, 0.4, 0.6,0.8, and
1.0y were synthesized by using sol-vel anto combustion method and studied by using X-rav diffraction {XRD)
measurements. The XRD analysis reveals single phase cubic spinel sinwture of synthesized samples. The particle
size of was found by XRD and scanning electron microscopy (SEM} technique confirms the nanecrystalline nature
of the sampfes.

Keywords: Sol-gel. X-ray diffraction, structural properties

I. INTRODUCTION The identification of new malterials with improvement in

[errite materials are metal oxides have high electrical
resistivity, low eddy current losses and convineingly low
cosls  coupled  with  their  potential  microwave
applications such as circulators. isolators and phase
shifiers. Now a day nanosized ferrite materials have
been widely used to prepare many clectromagnetic
devices such as inductors, converters, phase shifters and
electromagnetic wave absorbers 1)

On the basis of ¢rystal structure, ferrites are grouped into
three important ciasses. namely spinel feroite. parnet and
hexa-ferrite [2). Spinel fervites are represemted by the
formuta AFe.Oy. where A is o divalent meiad lon, The
crvstal structure of ferrite consists of two intersritial sites.
tetrahedral (A) and octahedral (B sites. in ahich catons

are occupied. So that it is essential ta ki

steuctural  of  ferre material. Femiwes  mz
nanopasticics can show different properiics unlie those
ohserved in bulk material. The structurai properiies of
these materials can be attributed 1o the small <ioe, afarge
surface 0 volume  ratio, catien destrbuiion,
concentration of locatized electric charge carriers. and
stoichiometry.

LISRSTS1RS ! NCRIEAD

properties or new processing Techniques to improve the
performance of existing materials. along with the
geonumical advantages. i5 always a matter of inierest o
researchers.  The  fabrication  of  spinel  ferrites
nanoparticles has been the subject of intense research
interest dug 1o their excellem mapnetic. electrical and
dielectric properties [3].

According to literature. several researchers focused anty
few properties of ferrite material. however the structural.
electrical and dielectric properties of Cr'' substituted
cobalt ferrite bas not been investigated together in detail
try the researchers {4-6].

Cr* with antiferromagnetic nature  is  known  for
achieving good control vver electric as welk as diclectric
parameters in developing  technologically  important
materials. The substitution of Cr™ jons for Fe™ jons will
wnprove the properties marked similarhy to that of
nommagnetic substitution. In the present study, we
ssnihesized CoCrFe: 0y (x - 6.0, 02, 0.4, 0.6, 0.8,
and 1.0y ferrize nanoparticles by using the sof-gel auto
combustion methed and investigated  the  conseguent

o
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changes an cnstal srucwre of the Cr™ substituted
cobalt ferrite.
Il. EXPERIMENTAL

For the synthesis of CoCrFe, (O (where x = 0.0 te 1.0
i the step of .23 by sol-gel anta combustion method.
calcuiated guantities of metal nitrates were dissolved
weether in a 100mE of deionised distilled wanter 10 gt
clear solution. An aqueous ~otution of citric acid then
added to the metal nitrate solution. The molar ratio
{eitric acid to ‘the toal moles of nitrate jons) was
adjusted 1o 1:3. A small amount of liquid ammonea
(NH:) was added drop wise into the solution so as 0
maintain pH value to about 7. A continuous stirving and
heating the sotution at G0YC on het plate with magnetic

stirrer until it becomes a viscous gel. The process of

mixing tilk continued to burm the material in the powder
form. The complete process is shown with in the flow
chart Figure 1. The powder was anncaled in air at
temperature S00°C for 6l with heating rate 50°C per min
1o obiain a spinel phase. The final product is then
grinded and subjected 1o further study.

Metal Nitrate + Fe Nitrate

[ Chelating agent
| Curicdcd

Figure 1. Flow chart shows the stages imvohoed in
preparation of spinel ferrite by sob-get auto

combustion method

HI. RESULT AND DISCUSSION

3.1. Structural apals sis:

311 \ ray diffraction and lattice constant

the Feiction (XRD} patterns of e Gopicy!
1.0% of CoCr.Fe.. 0y manolerns
A Fieure 2.

|

| ' N
Il o .}.:1 B ——
‘ A A B ﬂ‘ﬂﬂ"‘“"’" it ‘«.'w:!‘!
:
£ ] 5 \___r \n s ,‘¥,“h‘-~r_v- Lo w—T-A e T
t i ,
) in X ]
B { l.,‘ b T
; o Bt 0 J"’M""' e e o e a=t6

& s i = oo sy T

& 5

Figure 2. [y pical XRD patterns for x= (0.6. 0.8 1.0) of
CoCr Fe... () nanoferrite system

The XRIY patterns of all the Cr substituted cobalt foerites
shows single phase cubic spinel structure. The XRD
Jhows the reflection such as (111). (220). (311},
OIL000, (3220 (5115 (4401 (333) which briongs to
cubic spinel ferrite. Ali the Braggs reflections peaks are
allowed peaks have been indexed without any impurity
peiks. The stroagest reflection has come from (311}
plane that indicates spinel phase.

{ attce conslant (a) of alt compusition was calculated by
using the tarmula,

a:d\ﬁf 1{
where N ok’ +k*+7° and ‘d is the interplaner

SPacing.

The variawion of latice parameter with Cr’
compositions lies in between 3939 A to0 8.3371 A i3
listed in Table 1. The fattice parameter was found to
decrease linearly with increasing O™ coment x. This
havar variamion indicates that the Co-Cr ferrite svstem
aheys Vegard's law [7]. A similar behavior of lattice
constant with dopant concentration was observed
weveral imvestigators in various ferrite systems, The
decrease in lattice parmmeter with increase i Or
content can be explained on the basis of relative jonic
dadii of OrF 63 A and Fe T oned Ay ions. Caleulated
ittive: parameter for Cobalt ferrite {CoFe-Oqr was in
road agreement with the standard value (8.391 A)
reported from HCSD dntu A<t jons have small ioaic
raclii ﬂmn that of Fe™a pantul replacement of Fe'™ ions
by € ions results ina decrease in lattice pariimeter.
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There exists a correlation between the fonic radius and
the fatiice consiant the increase of the lattice constant 18
proportional to the increase of the 1onic radius [8.9].

3.1.2. Particle size
Using the literauwe sol-gel method is the only method
which has seaulwd i Co-Cr feniles with sueh a vers
small particle size. The average particle size (1) of afl
samnple compositions has been caleulared from fuil width
at half maximun (FWHM) of broadening of the most
intense peaks (311} using the following Debye-Scherrer
formula [19].
k.
l P
feosd

where. A is the X-ray waetength (-1.34054) of
radiation, K is the shape factor with typical value V.94, B
is the lin¢ broadening at FWHM of the diffraction peak
and 8 is the diftraction angle in radian.

The values of pamicle size obtained trom XR[D data and
SEM {Table 1} are i response 1o the increase in or
ions substitetion. The average particle sizes is found in
the range =14 1o 18 nm which are close to the results
obtained from SEM images and good agreement with
report of Sonal Singhal et.al. [11]

Table 1. Lantice constant, partivie size. of CoCr Fe.. 0y
nanoferrite system

3.1.3. Bond length

Ferrite Lattice r?mde B
composition constant | © (M)
Ay T T
XKD | SEM
Cai'e 0 8.3939 27.80 127
CoCryaFers0, | 83812 | 2083 120
Colre e {83722 1668 |18
s S i S0 4 .
Collr, Fey 0y LRI U] ‘ J0RS G20
e ot e ;
Col'r,gFe, 0, | R 183 YA a6
Cot'ry oF ey ol 5337 1ien 114
L S —— B — PR

The values R, are greater than R indiciates that the B-
site cations Co’ are closer w oxygen OF jons exent
more attractive force. The vatue of bond lengths R, and
Re decreases from 1,904 to 1,892 A and 2.048 10 2.036
A respectively as Ce' fon confent increases. The value
of Bsite Cr'ions is wreater than A-site Co™ ions. This
may be caplained on the banis of differcnee inionie radii
of constituent fons Cr™ (0,63 AYand Co™ (0.82 ArLThe

behavior of bowd fengils s ainbuted 1o variation of

lattice constant with Cr content x [13].

3.1.4. Tetrahedrai and octahedral bond edges

The bond length of terrahedral (A) site ‘da and
octahedral {B] site "dy.". tetrahiedral edge *d ;. shared
octahedral edge “d;” and unshared octahedral cdge
“dyxes of CoCrFe. 0, nanoferrite  system  were
calculated by using the values of lattice censtant ‘a’ and
oxygen positional paramcter “u'. i the standard
equations.

The calcutated values are depicted in Figure 3. the
Figure 3 indicates that the tetrahedral band fenpth d,
and octahedral bond fength dgy decrease as Cr'* content
X increases. Also shows that the tetrahedral edge “dyy 7.
‘dye’ unshared octahedral edge dpy does not vary
much with composition while shared octahedral cdue
‘duve”  decreases {14]. The observed behavior s
attributed 1o decrease in the laltice constant with the Cr
content (x) due to smatler joaic radii of Cr'* ions.
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Bond lengths R, and Ry are the shortest distance

betwesn A-site and B-site vations with e oxvgen ion
sopeetively, The variation of e bond leneth Ryand Ry
of CoCr,Fer 0y nanoferrite sydein caleuluted by the

Figure 3. [otrubedral

J0; nanoferrite

and oetahedral bond edees with
Crcontent x of o Fe,

syvstem

equatton [12] and hsted w §able 2.
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3.1.5 Scanning etectron micrographs (SEM) analysis
SEM mvestigate  the
microstructires  of  the  synthesized CoCrfFe. (O

was  used  to change  of
nanofertite powder samples with Cr content x. The
prepared ferrite powders were recorded by
scanning electron microscope  (JSM-6360 modet) at
Dept. of Plnsics. SPPUL Pune. The micrograph of the
recorded By pical sample (x-0.8) is as shown n Uigure 4

using

Figure d. Typical SEM image of CoCr Fe. (),
nanofemite system

From the SEM images. it is observed that the prepared

samples are porous in nature. 1t should also be noted that,

thaugh sinlering temperature S00"C is responsible {or
smail amount of pores in SEM imayes revels that the
sintering is done in a satisfactory manner without loss of
Cr ions in all sampies. The effect of increasing Cr™
content on the investigated samples is the enbancement
ot the grain growth as seen from the SEM [13]. Uniform
grains are progressively increased with increasing Cr
content x and the ferrite samples exhibit an ageregated
continuous grain growth. The particle size determined
from SEM images is in the range from 14 to 27am by
finear intercept method {16} and the values are given in
Tahle 1.
I'V. CONCLUSION

The substitution of €' jons o Coferrite has been
cewedully investigated by solesgl asle combistion
oethod. Powder XRID. SEA data iodicate clearfy the
information of ultrafine single phase  cubic spinel
striwture of ssnthesized Co-Cr ferrite material, The
particle size obtain in between 14 60 28 nm. Bond

lenwah. tetrabedral and octabedrd beond  cdees are

directly depends on fattice constant.

[

91

{ro].

Iy

T}

{131,

HEIN

[3].

[16].
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ABSTRACT

A series of polycrystalline spinel territe having the chemival
tormula CuCrBey (O3 = 0.0, 0.2, 6.4, 0.0, 0.8, and 1.0) wore
synthesized by using sol gel awte combustion method and
studivd by using X-rav diffraction (XRD) measuroments. The
XRD analysis reveals single phase cubic spinel structure of
synthesized samples. The particle size was found by XRI[>
and scanning efecton microscopy (SEM) technigue confirms
the napocrystalline nature of the samples. Bond length and
Tetrahedral and octahedral bond edges also calculated from
structural analysis.

Key words: Sol-gel, Xeray diffraction, Structural propertivs

INTRODUCTION

Ferrite materials are mwetal oxides have high clectrical
resistivity, Tow eddy current losses and useful in microwave
applications such as circulators, isotators and phase shifters.
MNow a day nane sized fertite waterials have been widely
used to prepare many electromagnelic devices such as
inductors, converters, phase shifters and electromagnetic
wave absorbers [1]. On the basis of crvstal structure, spinel
fertites are represented by the formula AFe Oy, where Ais a
divalent metal ion. The crystal structure of ferrite consists of
two interstitial sites, tetrahedral (A) and octatdral [B] sites,
in which cations are occupied and nanoparticles from can

shows different properties unlike those observedt in bulk
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material. The fabricaon of spinel teesiles naneparticles
L been Hie subjent of intense research iterest due o
theis eseellont structuraf,  magnetic,  clectrival and
divlectric propertios 2] The propertive ot nanoparbicies
mostly doeperd on sunthesicomethed. Cheretons ros
davs Jitterent mwtheds are bueing used for svathesis
nanomaterials  such  as  co-previpitation  method.
hydrothermal mcthod., microemulsion method. solegel
antocombustion mwihed, s0 e chemical reaction
method  [3-7] Aaneng these methods sulael
autocombustion method is used tasyathesis of copper
ferrite  manopartwles o the  present  papor, we
svpthesized CuCr Fey Os (v — 00 a2 84, 0o, 08 and
1.0} ferrite  nanomaterial by using  the  sol-gel
autocombushien  method  and  investigated  the

consequent changes on structure ot territe.

METHODOLOGY

CuCrFer i) (wheee » — 0.0 to L0 in the step of 0.2}
symhesizud by sui-gel  auto combustion  method.
Calculated guantitivs of required metal nifrates woere
dissolved together in a 100mt of deionised  distilled
water to get clear solution An aqueous solution af citric
acid then added to the metal nitrate solotion. The molar
ratio was adjusted to L3 A small anwount of liguid
ammonia (NH) was added drop wise into the solution
50 as to maintain pll value The process of mixing tilf
continued to burn the material in the powder form. The
final preduct is thea grinded and subjected to turther
study,

RESULTS AND DISCUSSIONS

The X-ray diffrachon (XRI)) patterns of the sampios
(x<00 to 10 in the step of 0.2} of CuCr.Fes .0,
nanoferrite system shown in Fig. 1.

The XRD patterns of all the (5 subshituted copper
territes shows the reflection such as (111), (220), (311),
(222), (400), (422), (511), (340}, (5333) which belongs to
cubic spinel ferrite. All the Braggs retlections peaks are
allowed peaks have been indexed without any impurity

1550 23220615
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peaks Lhe stoomgest eledion has come from (311

plane that tndicales spanes phase
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Fig.1. Xerav diffraciton patterns of the CuCr.Fea Oy {x -
0.0, 0.2, 0.4, (e, 0.8, 1.0} nanoparticies

1. Latktice constant
| attice constant {a) uf all composition was calculated by
using the formuta,

LT 4
a=dvN A
where N I’ + k™ + 17, d is the interplanar spacing.
The  variation  of laitice  parameter  with  (r°
compositions lies in between 83886 Ato 83057 & i
fisted in Table 1.

2. Particle size

The average particle size {1) of all sample compositions
has been calculted from full width at half maximum
(FIVHM) ot broadening of the most intense peaks {311)
using  Debye-Scherrer formuia [10).The values  of
particle size obtained from XRD data and SEM (Table 1)
are close to the results abtained from SEM images.

3. Bond length

The boad length R, fis the shortest distance between A
site cations and oxvgen ion) and Ry {is the shortest
distance betwvewn B site cations and ovygen ions) have
been calculated by the equation [11] and listed in Table
4

http/ Jwhw weirjse.in
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l'.:hle I; Y .mahon in Lattice mnst.ml and Particle size of ( u( T, hz« No M nanufemle

R s ot 1!" |.attice constant ) Particl: RPASSTY o
ins l_.-\l EN S
Cubedy, ) ' ; 8.158n T =
catr Jey o, T C T - - u
:(ut ooy \‘:-‘.4,
fCutm e o, ' T
Flut e, de 0, o T 2 .
\F(M\:( :*1 £y l--(-__ - NI 19.60 BT i

Tahie 2 Bond length, tetrahedral and nctahedral edge of Culr.Fe: (); nanoferrite

; i Cr Bond length (A} Tetrahedral and octahedral edges (A}
‘ Content x N ; R dra dans ey ;
Wy | T RS % 105 b 5
189 1041 o 1SS T rees T e |
1.891 2035 L1 7 ies2 aos? i
T 2432 L5 1 e :
188 ] ] : T Lo 3037 i
1861 1174 1655 1.963 300 o

It is evidont from Table 2 that the bond length Ry and
Fi decreases with Cr dons content v [he decrease in
bond length can be attributed to the decrease in lattice
vanstant ‘a” with Cr™ mons content ©

4. Tetrahedral and actahedral bond edges

fhe bond length ot tetrahedral (A) sike "dy' and
oclahedral {B] site “de., tetrabedral edge d o, shared
wtahedral edge “dew” and unshared octahedral edge
My’ of CuCrFerdd  nanoferrite svstem  wore
alculated by using the values of lattice constant ‘2’ and
wwvgen  positional  parameter ‘uw’, in the standard
equabtions atxl values are depicted in Table 2.

5. Scanning electron micrographs (SEM) analysis

Lhe mdcrograph of the recorded typical sample {x= {.6)
is as shown in Fig. 3. From the SEM images, it is
observed that uniform grains are progressively
increased with increasing Cr' content x amd the ferrite
sample exhibit an aggregated continuous grain growth,
It can be also observed that the prepared samples are
amorphous and porous in pature. The particle size
determined  from 5EM  images by linear intercept
method [12] and the vatues are given in Fable 1.

Fig, 3 Typical SEM image (x=0.6) of CuCr.Fes.s
nanoferrite system

CONCLUSION

In conclusion, the substitution of Ur ions in Cu-ferrite
has  been  successfully  investigated by sol-pel
autocombustion technique. Powder XRD, SEA data
indicate clearly the information of vltrafine single phase
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