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Editorial

‘Urnanabha’, the research journal provides a platformto young minds and
attracts the researchers to dessiminate their research outcomes across the country.
Undoubtdely it can quench the thirst of innovative brains. I am very glad to see its
present issue published with a special initiative during Pandemic COVID-19 which
will cater the needs of the blooming buds.

TIoffer thanks to I.Q.A.C. Cell, Talcher Autonomous College, Executive Editor
and associates, the Publisher Dilip Kumar Beura, Bijayinee Publications, Cuttack
for its intime publication.

e
(Dr. Raghunath Rath)
Principal & Chief-editor
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ENGLISH SECTION

PREHISTORIC CTULTURES OF MID BHAHMANI VALLEY
OF CENTRAL ODISHA

Dir, Bmava Ku Ehilar
Dir, Kalpasa Badty
Tlee distoct Dbsnkanal is one of the cemtrally bocated distoicts of Odisha =duch lies
begween 207 29 and 20° 1N Taoitudes and 84° 10°E and S6° 26°F lmginides. The ars of the
districs of THenkanal s 10826 s bme, The rver Bralimam flows on the meddd e of the distrecs
Thee distoct 1= dpvaded wofo 2 pabeeal sub-diviseons, e {0} Nothern Hilly Region, (B Lhe
Walley of the Bahmane, and (o) Soatherm Ll segioa. 38 of 1l total arca of 1he distoier o
ciwversd with depse foredd and long moges of hll imcds, The rest part consists of fertile valley
ol This mver Birahrmuima and ol s tnbulames,
I nide e this cooeavatem which s chasscterissd Iy manpes’ of firicst Lusla, porcinial wator sugpdy
(o the nver Brshmam and os imbabancs sed avasbnboliy ol mw owlennls o peepanng
differamt tools, The Frehistonie Culwrs founshed as the people juedged 1t o ideal place and
emvironment for their, habrtanow, The relics of stone tools made and wsed by the prehistone

werun=ners wre found in bree numbers al b Terend plicos
Previons Work

It weas W, Ball who (1875 preked up 4 Lower Palaeolitluc tools from 4 differen
siles of Chbishis ek as Angul, Talcher, Dlienkanal am] Bammsagalls. The st 3 sites are situated
in heakanal disfesct and the 4th oaz is i Sambalpur distrect. Ler the pest balf cemtury or so.
o other discovery relating to the prehistone sifes was made, However, subsequent studies
widetiaken by Acharya (1922-23% Bose and Sen (19401 Worman [193%), and Ray wee
coatined to Masudbhan) distoct. Yo systeanatic and sceentiflc sumvey was undenaken tll 1957,
whon G, Malupari, CE9020 statad the suevey of the over vallovs of Mahanadi, Healimais,
Daitorang, Khadakhiel and Buthabalang of Nomh Odisha, Prpathy (1967 explored the
uncharcd arcas of soohawestom Chbisha amd Tocatsl 35 prohiggone sies, Mohapatrs m s
proface of The book "Sione Ago Calwies af Chisha” has meationod that thore axists onoaph

scoipie 1 n e Deelil ol Prehistone Avchaasslogy m Chliaha for the Duume wessanch wawkors,

Beader & 1O, Papl, of Aatlropology LLEMLY, Dhept. of Politwcal Science

Ealchor | Ao i Calloge Lalclwr, lindia Falchor | Ao s Collags, Lalcher, Dodia
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Kesping this view i mund the previens ressarch ssholars, Singh {19%3) bas carned ot his
rescarch work 1o the misd Bebhmun s valley in conten] Onhishs o Toosal 37 siles which wne neh
in anfsguitses. 1le has thoroughly susveved the central Ohlizha and beought 1o lisht 1549
palazohihics, 472 meroliths snd 211 nechthee slone wels, However, he bag reconded and
bocty desenbod v detail about the smaimnment. deainages, steatigraphy amd the coliural
agsembliges of e distnct, Sogh bay dooe o commandable work o the prehsione archosology
whiich nsgred the differear scholars of the ooty

Present work
Afrer garting the inspication from Sigh the present surkess by conducting g lntansme

arcbasilogieal survey imoaod apound ke ares of Pugang and o ihe Ll bank ol Med- Brahoean
nver valley amd s dilTeremd mbulancs has broaght o ighl 38 sone age sites. The sim ool s
survey was to locate the early buman hentage m the sites which wers in the verge of
destruction, Secondly 1o propare a dara base on the geomerpholopy and acchasology of the
study area for adding a new pages in the prebisionc archasology of Dhenkanal o pamicular
arcd Cufisha i wereral, The sumvey bas resulled o il discoveny of 38 silzs with the noh
evidence of Lower Paloeolithee, Mesolithic apd Mealitliee Cultures. Altogatler 1867 sone
amefacts have been pecoverad fronm the surface sorvey of different sites out of which 1307 ave

| owazr Palacolithic, 4600 Masalithee and 24 of tha hoolthee caltung,

Besides this, the survey in the aren was also followed by a tnal trewch excavation at
soine vndisturbed place i the Buluna vave amd Dosol site The sereninlis seclion scraping
have alio boon taken s sol cobed pauich of the exposed socisom o nver Brambani and
CGhodadian at the gite Iatia and Hanecham, The present paper 18 an omeoms of the research
site of the author, Howewer, o discusses the Qoomaphilogy, Archacodogy and enfloasd the
Stonke Age aetadts of the areq.

Dhenkanal Disiciet and lecation of Parjang: -

Ol 4l 30 distnels, Thenkumal 95 contrally oowtal disinet which s surmumibal by
Camfack. Kendrapara and Pioe oe the Masr, Sambalpee, Angul, Scacpoe, Balangin amd Haeapach
i the West, Bowdh, Thelbam and Bavagarh mothe Sehoand Eeomlir e Monb, Ths
distreet poughly lies i between 200-29°N and 21 *-42'W httude to B4°-16°E and 86°-20'E
lomgiudes. [ has 3 botal apea ol 4,597 =y Kalomeires and 15 diendad imie thiee sub-divisions and
acight Mock head quarters. Panang is located i the South Westorn comer and left bank of niver
Brahmuxoe and it 15 a block haad quarter of Kamalkhya Nagar Sub-Divasion. It is sorvmoonded by
Taleher m the weal, Kamakhys Nogor and Bhwban in the s, Kankadahsd i the Morh and
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Crelapuca, Himdkol woed Thhenkunal sodar block o e senth cast, Thes Block hes HP=85N
longinnade and $37= 19" latmedes. e oesteon pant of Parang 05 loeghlnwsd aole ashy foross,
Souwlh-Western puns are plam und leple whils the nonbern pant s covered wmb nlls asih
dense fowast fand, The fotal peopeaphical area of Pagjang block as I31.580 sq nubes. The i
Panany bock 1= consisimg of 28 Gram Panchivats with baving 97 vllnges, As per the 2001
consus, the ol popalatsm es | 37885 The rver Ciladadian, Gambhana sml Bankndhars lonve
drvaded this agea. In addition 1o thns the aver Benhmaui and sy other seasoned witar chanaels
B Lo this meign amd the snmesd raim Gall. Ts 01470mun Maialy, she NH 204 has run msddie ol
Huz Block.

Adms and objectives

e follossimgs arc the mam oy cotves of the prosent tiedd sy,

L. To locate the archascdopical Sites.

Z. To coflect the sarples of tools systenaatically.

3 e prepare a data base of differant rools recovered from the survey.

4. To deternuma the relarive chromology of sites on the basis of Touls recovered,

Plan of Work

L the stwcly dullzpent srchasolopreal methods Bike study ol mups and Topo sheets, shady
ol hstoncal nienslures, surlwe explomabion, seciion scanming, Thoseng and phidegnghy,

angyuz and inforpretdion. steatigraph o data Tave beon tollowaed

Stratigraphy

Ui e corse of ficldwork attomps have Beon made o recover the insite anofscts and
b renonstrugt @ oo posohle chrmokogieal seouenee gp vl an compesete sloaharghy of the
ars on seehion scanming and mchoulons ohscrvaban of csonrrences of anhgquities and thar
assodiotion o the geosteatipraphy of the smes are made. 1l entire region comes widar the
Talcherr bolider bed of Gomelgwans Series, The section sude n the =ite revenlel o seven fold
stradipraphie Liver feom top o botfam such as Alluvial esil, Bed st Lower shi clay, | ppor slit
ey, Lovwer pebhly grivel, Vpper pohbly grgeed ancl Bl vock.

However., The exposed laboric conglomarte bal i omplementiforons foomn sduch the
Lower Palacolithic tools are found and from mamy sites the Lower Palacolithic tools have been
recoverad from the open air sucfcs, raungollies and rieer banks.

11
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The 38 sites of ddferoat locations i the study aca bove yrclded dafferont Lithee coltaml

antiguilies ol the pra istone penods rom variows contesis, Dul o 38 =ies swome ars rmxed

aife and 15 aee Miciolithee and 19 are Weolithic sire, Bad poomanly mmsd of the sitez are mixerd

cultural uml. Eeooping o view of the implementiferons and big sste the entize area have been

dwvided infe 7 clusters and some small sites are inclodad e oe claster. Ahopethee 1307 hthic

atebacts lave been ocovooed feou the sody arca of diffcrcst cultoial pecicds, From 1vpoe

technologienl analvsis 10 s apparen sl oul of the enfire recovery, 1307 () are from the
Lavmrer palacolitlis Culieee, 4600242 5% ) are From Mesolithic Culliees amd the vest 394 7504750

Fevarr = alithae Culioee [ Tabke- 13

Tabde=1 : Sz and Culbore wise Dignbutiog of Anefsers aroumsd Pagang Block,

BITES LOWTER MESOLITHIC | NEOLITHIC | TOTAL | PERCENTAGE
PALATERL TN
Ambpalas It L .53
Andharikhole 7 i 0.37
Fanbngar 47 35 15 b 4492
I #halian b id i 0 160
Basa L - - 0 022
Manarpal i L - iH 1.60
Llooodpar 4 & b iy o
[runaol

foorcalely - 1 142 1% K] BT 54
Locality - 2 a7 2 - SH 514
| oality - 3 20 - 5 25 133
Dralar raggads 113 1tk . 123 4.54
Cienguii [ 14 .53
Jatiz LiF3 - ) 111 5.04
J.ll'lh.q_‘.l.J.LLl 45 4% 241
Jhaoy batlal T 11 L [ Lal
K ulursa s 3 d 530
Khalgpal 12 = i 18 (1490
Houlaa ] 23 il 166
Halada i1 - - 11 .58
Kandheikhole s - - I8 1496
Katubahul ) 5 3 1.82
Klanduatinmmida 4 (hd 0
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Eankali | ikl .05
el g hika ragzaeds 8| £k bR BT
Mllkl.ﬂrﬂ 1 [ | Id {174
Wlanikmar T T 37
Ml 20 - 3 23 1.23
PARIANG
Lecalits = 1 & 3 21 .12
Tocaliy - 2 25 - . 235 133
Loszalivy - 3 15% Lk 5 174 @31
Mtsia 10 - . 1 5E
Pararmlinsgu M) A .07
Fambhamidar 2 z 13,143
Falurpusda 12 12 .64
Palnzahi o) - - O} 452
Pathakhamb k] i Ak Lok
Rangatlal) d i Ik .53
AR AN
Lesanliny - 1 112 17 5 1 X4 fihd
Tecnlity -2 |5 - - 1% N.R0
Loclily - 3 23 - 4 27 1.44
=arkishorenal fi . f .32
Hiarmalin L0 11 2 1.12
Tolakpatia - 15 - 15 (LA
T B T 12 - - 12 164
13407 466 e 1557
0.0 14.05% 5.04% I, 0%,

Tl abweve tabbe slows that 38 Stope Age sites have vieldad the ovidonces of 1867 difforent
lithic implements ot of which 130770 are Tower Palaeolths, 4064245595 Mesoliths

and 2 ) Weoliths, Lo some cuses o sile 15 dormmant wiih smgle oullurzl evidenee amd m

cihier o 12 a miced see.

Coneluginn

T the study of prelustone sultucal secccsston of Pagang. central Cdisla, the anthor has

dhseuwssed pomenly the present sovirooment. ooalion ol sues reeovery o b daty | clostar
wige distribution of sites ad the lithie colrocal development fom Falzechivhic 1o Meolithic i

et o cstablish the cviden of pasa hmen activivics s vvpo- secheslogical il mdusmes

ol The aren.
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Onlool 38 sies 31 sles have picliled 1307 lower Bafaoshibog iools, imong them 1062 1
#1.25%) are shaped tools and 2450 15 148% ) are simpde ancfacts, Cranrtzats 13 the clusf mew
miatzrial and they are cosrse 1o fine gramned varietes which was wsed for prepanng the anefacts,
ez shaped tools welude chopper chopping tools, diseoud, handese, cleaver, soraper aud points
wihere iz the Nikes and hammer siome Belong Lo simple aneiacis

I the prefsions cullund seguwenes, 1100 o il The srea Parpang s i lokaiod by ihe
|ower Palacodsthic, Meddle Palacoldbec, Mesolithic and Meolithic aces,

T the Fanwar Pulacohile mdusiey the handaxes are dommant which cxbalni diiTeren
shapes, The shupez are Toasgular, Eloasaled inansular, poar shaped, conbilform Ok al, Almond
. Micqman and Fick. In tooda o 02 nhserved that seme specimens show the mark of whilisaton,
Maindy the bandexes are made on cove and tlake. Among the deavers it 15 evident that they are
Woand 1 slapevaricties D ypalog ically contral 4=l = domirant wih hawdecs and cleavers,
Ixcept choppers, the otleer tood types are smaller i thewr cocurrence and they do not sigmty
any Iypodigrical sipnilcance, hol soggest the mulin vmplemenial behaveoar af The cardy human
folk in the arca, thesr conmomy amd srteraction wath e simounding ccolagy. Prom the

Ivpealogpicnl class hoalom s evadent thal they bolomg Lo Clhopper=Relacs madusing,

Exeep Lower Filasolithic some Middle Palacolithic ooy have alse been recoverad
frou 1he eroded sarface trom Parjang Locality - 2 which are made 1o tlale. Though theer
nirmheer are vy few b iis sbhsence canmol he pmered. Allemgds have been taken 1o compans
tho toeds of the stady arca with oflor Lower and Middle Palacolithie sdes of Cdisha as woll as
India to the coltural evolution

Bessiibes e Lavwver Palasolivhee the Mesolithane Coliuzl nnplements ave boen recovered i
16 sutaz of the stedy area, Unnof 16 some 2i12g a2 siegle and sast are mmalhienineal ia torm, All
total 466 different vepe of Micmlithe hove been recovered, 1 is evident thar these tools ara
foanel waar the focehills, eninpnllics | hard roil of freat and faor of the cave, The tood iypalogy
includes scraper; blade, bunin, onate, ponr. avwl, fluied core and flakes wlich are made on
chert of dullerent colours, The Mecrnbic tools of the sunly area sre non-geomeine o foom
but 1 the recovary of tnangles and few hunate form te sice Barilapur and Kotuco acleding
The cdher shapad tools 1L suggest Thal They wiere known aboul ihe provess of making and vse of
gaormeth e form of microliths

The exisence ol dilleren typee of lnished fools, wilisel anl woken jools, infermbmle

and] workoed blanks includimg viher debatagey at Banhapor, Tanhapada. Kaababal, Bananpal and
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Euvluna cave siles spparenily indecates sbout the tool munulactiurng and utilising aclvates of
Wlesalithic racos of Parang region. Anslysing the Wherolithae ada ol ool reveals that these were
[ashoned by pressure (laking and (ling lechemigues. All the lools are made 10 Cherd of
different colour and milky quariz and Jasper.

Asg the muceolithic tools of the study area have been recoverad form the surface of different
ailes bl the whsenee of Chir-coal 30 1g difBeul 10 detenming s clesr stestigraphical sequence
atl e level, B the recovery ol macrolithy form Banhapor and Kotome 1 14 toasd that these
ars helosw the doealithee layen Besides the ceo-friendly siviconment, sumable water resourcs,
raw material and plontily avalable wald food plants for subsistoncs w sugpest the oostence of

Mesolithee races m the study asa.

So far as the Neolithic Culture 15 concernad their number are comparatively very less
basl The Slome Ape collural conlinuy cannal be gnored. Chal of 38 silex 16 ane Noeolithie siles.
Altogether 94 {5.04%) difforent vanctics of Neolithie amitagts have been reoovensd bath
shapod and simple arftefacts in form, Neoohthic arcfacts mclude 28 Axes, 3 Adres | 11 Chiscls,
20 Ring atones, | Saddle quern and 22 Hakes. The qite Banhapur has vigldad maximom number

ol mevhithic 1ools 15015969,

Themgh there 15 no evidence of pottery in association with the nechths i Pagang azea bat it 15
ewident from Banhapur and Kutaria cave site that o seolithie relies ocaur over the microlithic

lavar.

Analy=img the technological aspect 101s observed that the ool s exhibal Baking, chipping,
pecking, gnnding and pohshimg, Among the recoversd tomls the wxes have boon carcgonmad
mie thres fypes such as flaked and chipped vanety, partially chipped and fully ground and
polizhed, The ning stones are well fashionod and contrally dnllat, | he prescar siody added the
ew pages  the prelnstons arcloeology of Udsshia, In thes research wiork though, a very few
mumber of Ulpper Paleolithic Mades and sceapers have been recovered from the stady area baun
its Culoral continnity cannot be denied and of requires furher research work to solve this
problem. [t is concluded that the study area of Central Odisha s scologically advantagsous and

adaptablc: for cccupation by the prchistanc poople of differene stone age culture,
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Folk Literature And Symbolism

Dr Om Bangamayee Kabikanya

INTRODUCTION:

Symbolization is a universal human process. It is the most important human trait that man can
create symbols and it is known that culture is a symbol. Through symbols, ideas and meanings are
represented. In a symbol, there is both concealment and revelation. What people mean by symbols and
how symbols are used by ordinary people as well as how symbols influence the daily life of members of
a society is the important area of anthropological studies. How the meaning of symbols are interpreted
and low ideas are symbolized are some of the questions to be analyzed through empirical studies.

Thetribal culture and folk culture are always associated with myth, legends songs and metaphors.
Frazer said that, myths are made up to explain the origins of religious ritual. He then decided that
primitives were proto scientists seeking to explain natural phenomena by legends, tales and myths of
how it all began. (Duncan, 1969:161).

In tribal society all their works, rituals, festivals are related with myths and songs. According to
Malinowski, The sociological fact of myth is that all the principal tenets of religious beliefs have a
tendency to be spun out into concrete stains. But such staves are never mere accounts of what happened
in the past. For in the act of ritual, every artistic representation of religious subjects, in the worship of
relics and sacred places in short, in all the visual signs of past sensational acts of grace, every there is
revivified. (Duncan, 1969:161)

Every myth has a 'literary content' since it alwaysnarrative but this narrative is not only apiece of
entertaining fiction or explanatory statement to the behavior but also a true account of sensational
events which have shaped the constitution of the world, the essence of moral conduct and determines
the ritual contact between man, God and other powers .

Warner treats the myth symbol as the fundamental unit programming the links between the ritual
action and the underlying complex of meaning. But actually both the myth and rites are message systems
that manipulate a common cultural code of binary oppositions and associational clusters. (N.D. Munn:
589).

Myth, folktales and songs always describe the evolution of culture symbolically though it is
influenced greatly by religious beliefs and faith. In his article'Myth and Metaphor', James F. Weiner
painted out that ' Myth as an expression of crystallization of centrally important cultural tenets of principles
as the authorization of some conventional state of affairs, frequently bolstered by reference to the
activities of mythic creator beings. Myth in his view becomes a charter for social reality, an original story
of how the world and humans in it came to be in their present form. (J.F. Weiner: 592)
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AIMS AND OBJECTIVES:

1.  Tostudy the language asa symbolic aspect of 'Hos' of 'Nuthuripasi' village of Angul district of
Odisha.

2. Todetect the meanings of symbols in the Ho myths, songs and proverbs.

3. Toestablish that the use of symbolism in Ho songs and proverbs are primarily meant to defamiliarize
the ordinary language.

4.  Todocument Ho folk songs, myth and proverbs for preservation.

METHODS AND MATERIALS:

The paper is based on the study on Folk literature and Symbolism of Hos during October, 2003
to December, 2003. Primary data were collected through fieldwork and used the methods of interview,
participant and non-participant observation. Not only the priests but also some elderly persons of the
villageNuthuripasi of Khamar area of Palalahara subdivision of Angul district of Odisha were interviewed
as they are the real source of knowledge of a tribal community like Ho. Besides, discussions were also
done with some common people and educated boys and girls for substantiation and for understanding
the Ho language. Additional information was collected on the nomenclature, rituals and religious and
socio-cultural aspects of Ho people.

MYTHS:

The 'Hos' of the village Nuthuripasi' of Palalahara district though come frequently in contact with
neighboring'Chasha' people and other modern communities still they maintain their tribal way of life.
Some ofthe popular myths of 'Hos' are discussed below:-

Myth.1:
ORIGIN OF THE VILLAGE NUTHURIPASI:

The Hosof this village had migrated from Singhbhum of Bihar. When they came to this place the
land (pasi) was not fertile. One day the king of Palalahara went by this area. The wooden plate of his
bullock cart (Nuthuri) fell down and from that day the land became fertile and the village was named as
Nuthuripasi

In fact the areas of Khamar and Palalahara are agricultural areas. So, the agricultural castes of
Odisha, 'Chasa' are living here. They appointed the 'Hos' and the 'Kondhs'as the agricultural laborers
and offered them land to settle permanently. Thus the Hosrespect the king as God. This myth implies
their faith and respect upon the power of'the king.

There are many beliefs and myths about the creation of the world and especially the creation of
human beings. In 'Ho' culture there is also a story about the creation of world.

Myth.2:
CREATION OF THE WORLD AND THE 'MAGE' FESTIVAL:-

When the God created the earth, sun, he also created air, water, trees, plants, creepers and many
other things. To enjoy these things he created two human beings namely 'Aar' and 'Par' or 'Luku’ and
'Uku' or "Piluchu’ and 'Piluchi' from whom one was male and another one was female.

From these two human beings, the God wanted to create the world of mankind. But the God was
worried, because without any physical relation between them it was impossible to create their offspring
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and to expand the population size. One day after thinking a lot the God discovered a solution of this
problem. He prepared 'Ranu'( A medicine, which is used to prepare rice beer) and told themto cook
rice and to add the rice beer to it and advised them to keep the rice in an earthen pot with a strict
mnstruction to keep that rice untouched for three days. They can only open the rice pot after his return to
the place. Just after three days the God had arrived and opened the pot and found that the rice turned
into 'Dieng' (Rice beer). From that day the 'Dieng' is prepared and offered to the God in all the festivals
and people drink it after that as the God's blessings.

Afterthe preparation of 'Dieng'the God advised them to drink it with water. Drinkingthat rice
beer they started to dance and lose their consciousness. At that time the God made them in love and
unconsciously they kept physical relation. The God was very happy that from this the next generation of
human beings can be created. The day in which the firstrelationship started between the earliest man
and woman was celebrated as 'Mage Parab' from that day.

From this story it is clear that the 'Ho' people have strongfaith on the almighty. They think that he
is the super power and the present world is not due to the geographical change or biological evolution
rather all the changes and improvements are conducted according to the will ofthe God. This myth
symbolizes their faith on the fact that everything in this world is created by the God, even the rice beer
and anything he did for the people is good.

Myth. 3:
WORK IS GOD:-

The people of Nuthuripasiare not actual native of that village. They had migrated from Sing
Bhum to this village in search ofagricultural land. Initially only a few people had come there. When they
got their land and settled there, they chose their Munde' (leader) for their village. They knew that the
'Munde' was very greedy in nature. The purpose of selecting him as the village-head is that as he was a
greedy person he would not give the lands to anyone. Atthat time 'JariaHembram' was their leader.
People lived happily as they thought that their land was safe with him. But he had sold their lands
secretly in cost of'a handful of parched rice. When Jaria became the village head, he was very rich with
land, house and cattle. Thus he didn't like to live with the poor villagers. His family members didn't
maintain good social relationship with the Ho people as they were proud of their economic status and
started living with 'Dikus' (out siders of clean castes).

The Hos of the village Nuthuripasi ploughed their land and got their children to be educated. But
their leader was not so careful and didn't send his children to school. The 'Dikus' of nearby village know
that he was illiterate, so they cheat him and acquired all his land tactfully. The '"Munde' and his children
at last went to' khamar' and other villages to work as daily laborers. The Ho leader who had supposed
the villagers inferior in status, finally wandered as a beggar in their village.

This story described the equality between the people. No one is superior and no one is inferior.
One can be in a good economic condition with his hard labor and intelligence. Afterall rich and poor,
both are human beings. If we have a lot of property but we don't work hard, then that would be finished
one day. So hard-work should be the motto of human life.

FOLKSONGS:

The 'Ho' people have a good sense of literary knowledge. They can describe their woe and
happiness and intense feelings with their beautiful songs, which are very simple and heart touching in
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their sense. Now-a-days, most of them are educated and established in good position in Government
services. So recently the essence of modernity can be easily felt form theirsongs. Their songs are full of
symbols and metaphors. In any festival or ritual, it is their common practice to sing and dance together
whole night. Some of the songs are discussed below:

Song.1:

ABUDA CHIKANKA:
AbugebuMundanaa
AbugebuMundanaa

Ulishadisum Bhubaneswar SamanSenak
Sri Rambudengakayah.
TretayajugareRavanrajakushachkia.
New disumdikukabukahilatetanaDwaparajugukisan late
Abu haragopimente
Rutubanamransasusunjugubadalyaan
Engrejsasanchabayan
Disumebutelakeda
Kutimulidisumgatasukuruayan.

PARAPHRASE:
WHO ARE WE:-

We are rich

We are rich

Our village is like Bhubaneswar in Odisha,

We helped Ram who killed 'Ravan'in '"Tretaya'.
In'Dwapara' we are cultivators, 'Gopis'and 'Gopalunis',
Dance to the tune of flutes.

Age changed,

We got back free India,

Happiness came fromall corners.

INTERPRETATION:

The myth about Lord Ramachandra and Krishna are used to express the spirit of joy and liveliness of
people of 'Ho' tribes. They have intense feelings of patriotism. They have no inferiority complex. They
are proud oftheir wealth.

Song-2:

A DANCE SONG:

Lahilagidpaititanan;
Rengeegaribdukhikalagid (amah) ullubanna,
Sari rengelgarib,

Daatenamlahirengee

Tayamkeetalalaitenan;
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Amgeanjahengaapuduhkuneiteja
Sari amgeanjah....
Aalpalaabanaalagid,
Gyansakambanaalagid,
Samajdareyakarenjayanrentana
Sari samajbitar
Umingreyakmuruku
Adivasijangalimente

Sating marangjeevanjulisamajreda,
Sari...
Aamanjahduhkurebaharasa,
Aamgeanjahsukhuresaha
Aamahnutum during keetejeevan (bati) eyanka
Sari amah nutum...
Nimiangeanjahkae(Aam tare)
Rengcegaribdukhitakalagid amah rutumnitiraka
Sarirengeegariba. ..
Jaarjaarsirjambangaa
Jaarjaarbeshabhala
Aamgeanjahengaapujeevanjuli
Sari aamgeanjah. ..

PARAPHRASE:

We work for food.

You don't think of distressed and the have-nots,

The hungry poor forgetting the thirst for water,

And hunger for food, fight for food,

You are our father and mother,

You are our father and mother, yet see our woe.

We have no study, no knowledge; we can't go ahead in society.

Only because we are primitives,

People of jungle, we can tolerate the bad name,

Forignorance in the society,

Youare my companion, lifemate, you are only the assurance in my sorrow,
Singing your name let my life-candle be put out

This much I ask for

This much do1 beg,

Let your glory spread for your compassion and assistance for that poor,
For the depressed,

Forthe distressed,

I salute thee oh lord,

You are my father and mother

You are indeed our life-mate.

21
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INTERPRETATION:

Toil for beauty implies toil for food. Dying away of life-candle is a symbol of death. God is imagined
both as father and mother, as companion and as a life-mate. There is similar line in Sanskrit, "Twamebamata
cha pita twameba, twamebabandhuschasakhatwameba". The poem reflects two parallel feelings urge
for prosperity and knowledge and extreme devotion and faith on God.

Song.3:
ABUDA AKAN PATE:

Babutekaya....oh...Babuteka,
Khali silatsabakate
Kagajakalamaijiakate
Dikuhakamahkaalyanalpalaate
Babuteka...oh...babuteka,
Chachaaalijaapindakahte
Aasarmile sabakate.

PARAPHRASE:

The 'babus' came forward,

With slates and pencils, papers and pens
Toteachus,

And we came out in rags,

With bows and arrows, to hunt hunger, not illiteracy.

INTERPRETATION:

The old sahibs are 'babus'now. They are unable to feel the struggle for existence of the tribal people.
Extreme poverty makes them unable to fight against illiteracy. Perhaps there is no genuine effort by the
so called 'babus'to drive away the poverty.

Song.4:
PREMBALA:

Prembalasalanlena

Preetisutampatugalena
Nidagasingirapiedmuilidmaddagakeyatana
Balagrasicheapedlagidpremrasipanirelagid
Urukalekaaaekalekaajeenaunungtan
Gitiakanrekarkam re jagarkenrejulikalaahre
Sayede muted cheperablekajeevanheyatinj
Srimanjsangilrinilrelahburusangarbalukanahah
Haigaretanjsinghbangadulineukurih
Haranjhetaiharaabangaigalanjreligalaabangai
Akan kare Singh Bongajulinamenaiya
Sirmarimilbijillekabijilsengelnelleka
PrembalaNelekakerejeevanjulahaa
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Ganahnjachikaeprembalachenahnjchikaepagalara
Premjouvanlatanbaltanakayeneleya (tan)
Premrasipasirkeetepreetisutampaturakeete
Chuliajulinjsutampatuina dam tiripinji.

PARAPHRASE:

The flower of love fills the air in its fragrance,

The thread of love encircled itself

When I close my eyes inday and night, [ call you

Like black bees, like birds to suck the honey of flower,

To suck the juice of love, I love and fly.

When I sleep on bed, when I talk with my friends, when I breathe in and out
The life appear like a kiss,

What I shall say to you, oh love-girl!

I feel as if bed bugbits me and I can't sleep,

When I'look up, I see the sky

When I go hunting to the jungles, I meet bears,

Oh God, where is my life-mate?

I searched the road, she wasn't there,

Isearched the riverside, she wasn't there,

Oh God, where is my life-friend?

Like the lightening of the heaven,

Like the fire in the lightening, the love-girl, my life burns,

What shall I do, oh love-girl! What shalll do!

Who sees love burns, youth burns, and life burns like madness?
Love juice scatters.

When will you come with encircled love-thread to sprinkle water?

INTERPRETATION

23

It is a poem of love with complex feelingof intensity and density to meet his love-girl, love-thread, love-
Juice, life-mate, flower of love, burning like lightening; suckling the honey of love like black bees and
birds. Even biting of bed bug is compared with the pain of hisinability to meet his love girl. His passionate
quest for her on the road or in the riverside fails though he naturally finds bearsduring hunting, finds the

sky when he looks up.

Song-5:
MAGE NATAR:

Karemnameanmetam

Karembetaymetam
Palaalekanbuddhinitikaremnameaan

L.P kaben M.A keerelawarkabenlatarkeere
M.E. Kabaen M. A (Emoleere)
Jakareyahayatehalainutumsenahaan
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Metric kabenpedekeere, . A rebenaayeraanre
NimitaSamayeukuhibensisirhayaden tan

B.A rebenbayareyanre law kabenlatarleyre
Nimitatarangsarigemisangchanduhtikin tan
Bilatakabenabiradeyanu re

M.A kabenaeemkeere
Itadisunamarsalihaahsabikaruttumbera
KalaKrishna jaaraipe
Abujatisitiaakaketehpalaaka

PARAPHRASE:
THE TUNE OF MAGE:

You can't find me, you can't meet me,
Please go slow a bit.

Ifyou read matric, then [.A. in first division,
It seems the moon will be over-head
Andifyoureach England, complete M.A.
Youwill enlighten the country

All willpraise you, please telllord Krishna,
Salute lord Jagannath and tell

The boys and girls of our tribe read much now-a-days.

INTERPRETATION:

Urnanabha

The first few lines of the poem suggest an unequal love between a talented girl and a mediocre
boy. The second half of the song suggests a suppressed pathus of the poet. He sublimates his man-
woman love into a sisterly affection and feels a sort of satisfaction in the glory of hisladylove. From
dream to reality there is a semi-pathetic smile that, speaks of greatness of the lover poet. The poet
beingunable to compete with his love- girl in intelligence and education, passionately request her to go

slow a bit in the steps of progress.

Song. 6
UNNATI PATHARE HO:

Abujatika. . .nendisumre
Unnatihorarebuchanaba kana
Pailamunuiteesuayateabuajatihagaa kana
Sabin jakeduhkutenupereh kana.
Januluhgebanhantenupereah kana
Manu haahbuddhitenusingar kana
Enamenteabuabuchanaka kana
Sabenjagare... ..sabendisumre
Abu ah jatigechanaji kana
AbuHojatika ... ... nendisumre
Alpalaabubageketehagaa kana
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Susun duringregeabuchakada kana
Bidyabuddhibanahtebuduhkua kana
Nalapatitegeabuasula kana
Diangchature... ... Chachahchalare
Abuahsamajanahdubaa kana

Abu Hojatika... ... nendisumre
Dikukonsirimarekaapireyana
Abudaagalarebuatua kana
Dikusayabkageyaayarakana
Akahsasanatenusatawa kana
Nenhas are... New disumre
Abuagalaakasalaa kana
Enamentechiminakajagare kana
Hulingmaranghagibhaikasena kana kana,
Abu tare chiminakajaara kana
Abu... ... disumre
Urnatihorarebubegari kana.

PARAPHRASE:
HO, ON THE ROAD OF PROGRESS:

The people of our tribe has fallen back and not prospered much,
Longsince we have been lagging behind

No thought, no effort live, in a group with close knit brotherhood
We allare submerged in woes

We have been decorated in the intellect of antiquity,

And for this we have lagged behind.

In all places, in all regions, we are far behind,

We the 'Hos'have given up readingand writing.

And have only indulged in songand dance,

We regret for our weakness and intellect,

And studies and we suffer,

We toil for our livelihood.

Our tribe has been immersed in the wine tube and tea-kettle.
We the 'Hos' have lagged behind.

The sahibs of this country and are flying in the sky,

We are floating in the river

We are troubled under other's rules,

Our rivers and rivulets are scattered,

In this country, for this they talk tall

The bigand small appear to be brothers.

How much they seemto feel for us

But yet we have lagged behind.

25
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INTERPRETATION:

It isa patriotic song overloaded with self-pity for the backwardness of the Ho tribe in spite of so called
nsincere attempts of 'babus' and 'sahibs' to lift the downtrodden and the under lags. Abeautiful imagery
of contrast catches the eye.

"The sahibs of thiscountry are flying in the sky; we are floating in the river."

Song. 7.
PADHLE JANIBA:

Abujatibulabulikabalasakamisi
Diangchatuarakirekachackarirantankukers
All palahetarsamaeabyjjatikatha

Rutubanas, susucrekachakadirin tan
Alapalahakarahtegegyansianbanahtege
Adivasimurukurebuhisaba kana
Sakenhokasikshityanakurumutukapaitiyana
Sirmarimilchetanrekaapiren tan
Kikukabasarpanchkedkeakagebumanikedek
Dikupaitiabuare kaka tingun tan
Elabiurehagabhaikaundimarangmisikuike
Schoolkarecollegekareelebueka
Alabuetaeschoolkarebuddhibu eta e college kare
Hiramangalmanntijeevansingarsajena
Harabusenejulijulijangmabumiaddhalire
Sarina chi manmejeevansalakametabu.
Susarakalakeyatanadalabusenah
Midagebujarareyamiadgeb
Kiriburubangakalekasatakutaina
Haganisikajulikantebanasakamisakente

Darmakiritijaashalagidjeevanabuemeyan
Susarakalatingullagidmayabukeleeya.

PARAPHRASE:

WE CAN KNOW BY LEARNING:

Our old, youth and young, males and females, boys, girls and children stick to the wine pitcher of
'mahula’ juice,

During the time for study, the girls play flute, singand dance

Since there is no-reading and writing, no knowledge and intellect,
The tribals are counted as backward illiterates.

All others are educated,

Allare busy and fly over clouds,

The sahibs made the 'Dikus' our sarpanch,

They made them our ministers.

In our woes they don't stand behind us.
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Come allbrothers and sisters, youngand aged,

We shall read and write in schools and colleges,
There we know how to understand,

We can know how to decorate ourselves,

We shall walk ina line,

We shall be friends forever.

'Susa Rakda' (the dance pendal) calls us lets go,
We shall speak out one thing together for progress,
We shall live well like our God 'Kiriburu'

We shallsacrifice our lives to prosper together as friend, brothers and sisters for establishing dharma
and fame,

We shall guard our loins to set up 'Susa Rakda'.

INTERPRETATION:

'Susa Rakda' means dancing pendal. It is the name of a 'Ho' literary magazine. Dancing pendal is a
symbol of collective activity for job of life, for community, for communication and finally for progress.
The God of 'Kiriburu' hill is their God. The urge for prosperity and progress is noticeable in the song,
They are now democratically conscious. They want to evolve their own leadership. They don't want
'Dikus'(out siders) to represent them. At present so-called educated 'babus' come to them flying over
clouds offering false slogans during election.

They don't know how to read, how to understand, how to argue. They know how to hold the
bow and arrows. The poet feels that they should know how to hunt and how to read and write too.

Song. 8
ANJAH ANASI:

Joarjoarsirjanbanga

Joarjoardisauli,
Amgeanjahengaapujeevanejuli,

Sari amgeanjah...

Kutimulidisumjaked

Kiriburudoreajaked

Amah mutum amah jashahnitirakana, sariamah
AmgeSirkishan,

AmgeRamchandar,

Sabin jugarenamaurpumbadlentana, sari sabin,
Rengeetananjgaribtanan;.

PARAPHRASE:

MY PRAYER:

Oh God, I salute you again and again,

I'bow to our worship at our definite place called "pirha'.

You are my father, mother and life mate,
Indeed you are my...
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You are indeed God

You are my Krishna,

You are my Ramachandra,

Inall ages he changes his appearance
Yet allthe sufferings are there,

Yet all the poverty is there.

INTERPRETATION:

The poet is a sincere devotee who has faith in God though he questioned why suffering continues,
poverty continues in spite of the sincere worship at the 'Pirha'. He feels prayer and progress must go
side by side.

PROVERBS:

The proverbs are another important symbolic aspect of 'Ho' culture and language. They also
speak of some universal truths that are applicable in all season and time. Such proverbs usually dramatize
and configure the bare truths in the facts of everyday life and world. Some of them are discussed below:
1.  "Kajige tampander, uwadar tam dadar."

It means more words and no work. Generally this isused in case of person, who does nothing,

but talks more in vain.

2. "Kajiriyabaji, hatriyadara"

This proverb isused for the words which act as supported words with a main word. In Odia, it

is said that, 'Kathaakunathaa'.

3. "Bulungjamjulung ha, jatiregitiratanga ha."

This implies the work is just like one'swords. This is used in case of any person, who keeps his

or her words and does the work as per his commitment. This proverb is used in positive sense

and isused for persons with good behavior, hard work and obedience.

CONCLUSION:

Symbol is a value loaded cultural term used both explicitly and implicitly and implicitly in human
societies. Ordinarily any individual or group ascribe their membership to a definite institution or unit and
adhere to some definite pattern of living within the preview ofthe group. It isneedless to mention that
any activity by any individual or group has certain meaning with reference to its purpose and type.
Every form of human activity has in this way a definite function for the outsiders who usually receive it
in explicit manner. However for the purpose of understanding, explaining and analyzing socio-cultural
facts for research purpose and observation to be replaced by a critical visualization of the situation by
manifestingthe implicit factors involved.

Every form of expression or manifestation may be an ordinary activity if analyzed in a superficial
manner fromoutside and it will be really meaningful if its internal meaning and values are being analyzed
symbolically. In this way this piece of work has attempted to make every form of expression more and
most meaningful through the discovery of'its symbolic meaningand context.

Study of symbols through myth, legends, songs and proverbs are useful for understanding the
reality and imagination of a community. These also symbolize their collective activity and mode of
interaction.In a song when the Hos sing, 'we are rich'- it symbolizes their richness of mind as they have
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no inferiority complex and they are satisfied with their economic status. In another song, the pain of not
meeting one's beloved is compared with the biting of bed-bug. This type of comparison between these
two types of pain is unique in fact. The study reveals that the use of symbolism in 'Ho' folk songs is
subjective. But unlike songs, the use of symbolism in proverbs is almost fixed and is purely objective
matter.

Now-a-days the tribes like 'Hos' of "Nuthuripasi' village of Khamar area are considered as
acculturated community as they are highly influenced by the modern way of life. But in this changing
scenario of life still there are many symbolic factors detected in theirlanguage, rituals, beliefs, customs,
traditions, art and religion. Their myths, legends and songs are rich with symbolic meanings.
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ABSTRACT

The wsin s of thas mrvestigation is 1o opt for the best posgible flocenlant dozage =0 as to
achieve a good amoud of yield®w grade®, recoverv® amd separation ethciencv?e. In this
stndy, on attemypt has been made to beneficiate the won ore fines by selective flocculation
wimg curboxy melhyl starch {CMS) and soduon bexametaphosphate (STTWP) ue Doceulam
amd dispersanl respeciively, Iron ore (oes lrom Jharkbam] Gua mines (SALL)Y were selevied
for the recont heneficiation cxperiments. 'I'he Bample uscd for the study w having 56.54% Fe,
5. 71% silica, 5.18% alumma and 6.62% LOI m the feed sample. XRD and Microscopse
siudbes iwdicaled the presence of hemaile sl goeihite as the mugor ore rming minegrals and
auartz and Raclingte 1o be the omjor gangue moperals, Further from the selective flowculation
sludies, the best results are found Lo be T3.85% yield, 60289 prade, 82.14% revovery and
43, 11% separation afficienov ot a 1.3 mp/sof flocoulam dosages.

kevwords: [ron ore, Selective [locculation, Carboxv Methvl Starch (ChIS)  Groade®y,

reco very o,

L INTROIMOCTTON

Beneficimion of Indian won ore slimses have Deen acquired mtemon du 1o rapud depletion of
high prude ore along wilh inereazed demand in lhe sleel industnes, During mining and
mineéral processing. 13%-25% of the mned ore are discarded a2 dimps and shimes having o

congiderable amount of metal content [1]. Production of these slimes nol only poscs challenge
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o the environmenl bul afyo necessilules hweir ellective wlilizaion. Lherelorg, o ordar 1o
recover the metal values from the slimes and to mitigate the cnvironmental issues, several
beneficiation technigues such as magnetic separation, gravity separation and fotation were
adopled by various resesrchers |2, 3] However. these were lound  inelleciive o achieve
good amount of separation etficiency due to finer size range of the shimes. Theretors, & in
this regard various studkes have been carried oul emplvving selective Doceulation e wilice
the slimies and recover the valwahle minerak |4-10] Scleetive flocculation is hasically a solid-
solid separation process where desired mineral is récovered leaving the unwanted minsral in
suspenson using different types of tlocenlants. These arc the high molcoualar woight polvmers
that adsoly on the desired mineral patick W form agelomerates. Adsorpiion of thecculam on
deswed mmerul s greatly enhanced by the presenve ol dispersanl, whih =pables the
undesired manerals (gangue particles) m dispersed state. Therefore, the reagent combination
Lo Mowewlant ard disporzant plavs the principal robe moallammg the deswred sekechivily,
Among the various flocculants, CMS har tound to bc more effective, =smcc CMS i
biodegradnble atw] noo-tox i nature [11, 12].Eromn the Meratiore, it may be seen that, many
imvestigations have gven atfenfion towaids the selection of the reagent dosing so a: to
achieve the bed resulls and thal partsoular dose, Therelore, it i in this direclion an
mveslimalwm has beon envisaged W study the elTeel ol diTerent dosages of Nocculanl on

selective Docvulation, For thi purpose, dillerent Noceulinl dogages ware laken.
2 MATERIAT. AND METTIONS

2.1 Materials

Tron orp samplos were eoflected from Gua srom ore mings, Tharkhand ander SATT. (Stecl
Anthority € India Lungted), The smuples collected were dred mud thorouvghly nuxed.
Samipling was carmed oul using coning and quartering method, Bepresentative samples were
subjected for detailed characterization and beneficiation study, For the selective flocculation
sludy, samples were groomded (o 275 um m the sboralory ball mill and listher sebeeine

Mocculagion studies were Jone ity sice,
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2.2 Reapents
For comductmp the expermments, AR prude Carboxy methyl sirch (CMS) and sodium
hexamelaphosphate (STMP} were wsed as [locculant wwd dispersant respectively Tor Lhe

experiment with required quantily.

2.3 Chemical Composition
Chemical compozsition of the leed wom ore comprses of 56.54% Te, 3.71% sihea, 5.18%

alumina amd 6.62% LOL Analyvss ol FeaOq, 8i0k, ALO:, Co0. ad Mg were carried oul
wing Xa-Ray Flooreseenee (WTRXETF) Spedtrometer, Panalyiacal PWLO2H0 Magny mode ]
Chemical analysis of the sample m dilTerent sieve action & given in Table 1.

Table 1: Clemical amalvsis
Sieve maclion(p) Weigh®s Fe's  AROs™ Sia% Ca(lb MgCPa bt LOL(%)

+250 £.94 5836 426 493 003 Dl 403 o604
-25H1 50 1.15 58.27 427 467 .0% 057 i3 649
-1 105 3 ) JH0 444 313 009 030 002 2u6
- 1{¥5+75 T34 5742 43R0 = far?. 010 047 03 629
-73+063 14,354 AT.18 4806 204 0.13 43 GU3  6.33
-03 586 5637 524 .3 014 046 .03 6355

L4 Mieraseapic smdy and ¥ineralogical Thatribution
Microscopie study was corried owt usmg Loz Orthohas Pol-[1 for transmitted hght and
Lewca DA 750 P model for retlected hight, It helps to know the textural characteristics,
wlentilication of dillerent transparent and opague minerals, and hberalion chametenstics.
The sample consists major ameunt of bematite and goethde lumomte with minor smeunt of
clay. pibbsite and quartz. Yery minor Lo lraces of magnetile, peilomelane’ crvplomelow and

mica arc also notscod
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Figure 1: Microphotograph of Feed

The presence and distribution of major minerals such a5 hematie, goethne, lmonide and
tramsparenl gansue mimerals were observed (Figoee 1) Alleration of gocthite o limonde
was obsorved and at places, hematite grams wers found to be cmbedded by reddmh hrown
himonite which may he attributed to the altoration of the later. Microscopie study revieals
the presence of major mon bearing mmerals 12, hematite, goethte ad along with quartz
and others a8 gangee minerals. The mingralogical disiribulion data is given in Filgure 2

wehich 1w i supporl ol Figuee 1.

™
I

Miirer al Disribudiod %)
B B 4 £

2

~2Eg B+ 48 SF- 088 -89 -T8 + 43
Sene Fraciar micras]

Figure 2: Mineralsgical Distribution of feed (11 [Tematite, GO- Goethite, U= Clay. G-
Cibbsite, Q-Ouartz)
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Trom the figure 1 and 2, it 18 noticed that the prescnce of gocthitic particles | more in the

wainiple.

2.5 Maolecular Weight of Polymer

Further studies were carvied ont to ascertain the molscular weight of the palvmer and for thiz

purposc. Brookhaven molecular weight anabyzer instrument of Bl-AMw A was uscd.

B [l
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«Rg=, 1 52
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Figure 3; molecular weight of O NS

§34 %’g%ii

The resull ol the sty is given in Figure 3. From Figure 3, the mokecular weight of ChIS
was founed to be arcund 10" moelecular weight helps to understond the capacity of a flocculan

to adsorb on ooveral particles.

2.6 Sclective focculation process

Selective flocculation process was carmied out i al O ml graduated cylinder with requared

pitlp densilies. The simples were mised with required wmount ol waler 1o prepare tw sloery

as Lo maintain the pulp densiy al s pH of 10, Flocealant will be sttraeted lowards the charged

particles surface formme edher phyveical or chenucal bond with nwltiple particles causing

floooulation of those particlea. Thon digpersant of required dosage was sdded with contsmnong
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slerang for wboul 10 mmules. Then regumed amond of Moceo ksl wes sdded Lo the glury and

contirmous agitation was done bt with a glower gpoed. Then the samples wore allowed to

settle. After defmste tmme. about B0% of the supematant liumid was siphoned off trom the
cuvlinder. Then the seftled solids were collected and dred. Purther chenoeal malvees of the

dricd samples were done. The schematie dmeram ol the selective [oceulation provess is

shown m Figure 4

| pH and dispercant [ | Nocculant | g

lron or: |

- ngvacor £
Cirvaninled Rocculant B dewsiterng
tev THpn -

wdcliiacen ;

| Fluse fowmmasican |

| Enbanced 5““"'“““ drvintg |
analysiEl ——=

| Eniling

1 COnNCeNre

"

| washing |

Figure 4: Schematic Diasram
3 RESLLT ARD IMSCUSSHON
3.1 settling test

40

0as

a0 -

pge
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Figure 5: Settling rute
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TFigwre 5 shows the setlhng e al dilTerent (oovalont dosages Trom the Tigwre 5 0 =
noticed that settling rate i incrcasing with inercasing floceulant dosages. Particles settle fanter
with mereasing Hloceulant dosage than they settle without any dosages. The increased setthng
rate noticed at lgher dozages mmay be due to the setthing of bath deswed and gangna particle,
Further, Selective Noeculation experiments were vamied out 1o [md the optimum dosages

arnemg #ll Lhe dosmges,
3.2 Selective Floevulation Experiments

Faperiments wene done at same pulp density and same pH but at diffcrent flocenfant dosascs
(%oww of feed) After all the experiments were done vizld%, grade'o, recoven®s and

scparation ctficicney®s were calculated and analyvscd

103
-} e il .ﬂ
m\ B r_._f,ﬂr L=
< - - i
] R
% S—— e
g r*__ gl g —— g
i
FTE L
=1
an ad
i~
Fad g & P
il ]
0
i 05 i 5 2 25 5 55
Hn:nil-'ltque migfE)
& Yield¥ - Grada® [+ ra:n:uu'er\'%l{ EjsmmrltlnnEﬁEEM'

Figure 6: pereentage at different focculant downges

Figwre 6 shows the vichl®o, grade®s, Rocovery®e and scparalion cllicienoy@e ol dillerent
flocculant dosagze, It & obaarved thom the figure 6 that the vield 26 i incrcasing aradoally
from low (0, S3mgiey to high (3.0mg/g) dosage of flocculant, But the highest vield is observed
al the highest dosaga. It s also notced that bavond 1.5 me’s of flocculant dosage, there it a
sharp murease of yield up to 3.0 my'g of Qecoulant dosages. This may be aseribed as the

higher dosape resulls w e scilhng of both mincral and ganouee parbicles The optmiem
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vicld%i iz found to be 75.85% found at a flocculamt dosage of 1.5 mgf'g. It is also obscrved
that the grade % & icreasing gradoaliv from bow (L3 me’e) to high (1.5 ma'g) dosage of
Rovoulant bul beyomd that the grade stirls devreasmg gradually with respect 1o meressing
focculant dosages. With mcoreasmg the flocculod dosagses. the floc formtion mcreases
icreasmg the grade however addition of wo el Docculants lead o decredse m orade. Tiny
may be aitributed to the sctthing of gangue particlos along with valuablo mineral particles for
which the grade stanme decreasmg The highest grade was obtained to be A2.8%% at a
tlocculant dosage of 1.5 mgiz. Tt = alao scen that the pereomtage recovery iW incrcasimg with
increasing the floceulant dosages from 0% mg'g to 3.0 mg'g. While the flocoulant dosages
murease rom 008 mg'e wo 3.0 my'e, the Doe fommation imoreases, With the morease of o
formation. wron recovery inercascs. [ mav be concluded that with morcaging dosage of
ocoulant, more and more mincral Nocewlaled resudimg incrcesed recovery pereent.

According to Tam su et al, (2016} recovery could be found maximum with ncrease in
flocenlant and less amonnt of flocewlant is neftective where as 100 mch of flocenlant coukd
lead Lo more sdsorption on the surfsce of Ton and breabmyg of miwlly formmed Nocs. The
reguvery found at a higher Noccudint dosgge is almost egqual 1o the recovery Foumd withow
anv floceulmd, Therefore, the o recovery®o for whuch the hughest grade obtained g3
found to be 22,144 o o flocculant dogage 1.5 me's, From the figure it is also observed that
Separation efficiency is increasing gradually from O mg's to 1.5 mg g But in case of higher
tlocculamt dosage Lo beyvond 1.5 me's. SE starte decreasing wp to 3.0 ma's It follows the
sirmilar trond such as grade Tomay Te simmarized thar apeto an optimm dosage. SFincraaces
as the Hocoulant Hlocoulate onke the desired mmeral. [owever, bevond the optmum conditon
it stars floceulating gangue minerals as well. Therefore, m higher floccnlam dosages, the 8K
decreases. From the cxperiments the highest 8F 2 obtamed to he 43.11% &t a flacculant

dowsre o 1.5 myp'ss

3I3IXRD
XNRTY of both the fecd and the product (Figore 7 and B respectivcly) after the sclective
thocoulation experiment was carried out usme N-pert PRO X-ray diffractometer to know the

prescnee mincral phasc.
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Figure §: XRID of product

I'vam the NELD peaks ot tead and product, goethite and hemate are found to be the major
mineral whereas quartz and kaclinne are found to be the magor ganguwe mmeral. From the two
peaks the separition of gangue particle can be clearly seen from the mineral particles. The
peak of kaoknge s2en around the position of 12072 theta} in the feed was abzent in the XRD of



Urnanabha 39

product, This gives evidence (o e separation of gangue from mineral through selective

foooulation
3.4 Field Emission Bcanning Flectron Microscope (FESEM)

Figure 9and Figure 10 showe the FEETM figure of the foed and concentrate respootively at
diMerent magm Ncation, The adsorbance ol the polymer iz clearlv scen on the surliiee of the

sonpbe inthe fguee 14
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Figure 1k FESEM of Concentrate Sample
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4, CONCLLISTOMN

The microscopie study reveals the prescnce of the major hematitc, gocthite mincral along with

minor presence of ganens paticles. The molecular weigln of CMS wis foond 0 be around

10° The o vahees are observed 1o be73 83 vield%y 62 B9% grade, 82, 14595 recovery and

43, 11% separation e[liciensy @ a Doceulant Bowige ol L3 myeiy
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ABSTRACT:

Molecular adeorption of hvdrogen o Lithiom decorated smallest fillerene (Caliz) has
boen camicd out within the framework of density functional thoory (DTT) at
HAEY PO 1T HHLp) level. Hyvdrogen nwbecubes wore added scquentially il the maximuom
mumbicr of huedrmzen molceules conldbe accommadated by the Cawplia. The kinctic
stabdifies  of the byvdrogepated clusters were confiomed fleough ghobal reactiviiy
deseriplons and elestrons bund gaps. 11w observed il the CaeLas clusters could hold a
maximum of up loeighl hydrogen molecule with averaze adsorplion enerey i Lhe range
.10 = 04K eV iHs resullimg i a gravimselnie densily of 5,98 wi%a, which wasin accordsme
with the targer set bwv the US Depantment of Energy (L5-DOEY for optimal hvdrogen
adenrption, The average adsorption emergy value and the distance between Li atom and
Irydrogen molecules indicated the process to be physizorption tvpe. Topological analyris
wing Bader's quanium  (heory of sfoms m mokecules (OTAIM) comncluded Uil the
nteraction between Il: and Li atom to be a cloged-zbel]l type with p < .20 an with

positive Tp corresponding to ionie or van der Walls honds,

INTRODIUCTION

Alarming  doplotion of traditional fossdl fuek leading to serious global cnorgy orizis has
envobed monidiate challenges for researcher 1o fnd alternatve enerev sources, 1lvdrogen.
dug 1o s hehlwerzhd, adequacy. and abundance, 1= comsidered (o be one of the elleciive
glutiows 1o the cnorgy ofisie and & copardod 1o be s ddcal and officiomt onorgy
carrior. Hydropen has been condidered ug un ideal, ¢ledn, and alTigient enerey canrice which i
comfidored o be a hetter choice over fossil fuch that has an unpropitions impact on the

environment die 1o The emisshon of Ok |1 4) However, the jssmes regarding «afe amd
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ellcient hydrozen storapge 1= vel Lo be resolved [or trangport and industnal apphication. One of
the major challonges s to develop safc and affordable storage svsrom with high velumetric
amdl gravimetric densiy, In addrion, it & also equally challenging to develop new materials
tor cfficient hydrogen storage which tollows the target set by the U8 Department of Fnergy
(4.5 wio gravimetric and » 40 kg/m3 vohunetric density) by the year 2021 with energetically
Lavorablke thermodvnamics [5, 6] (hllpedooww energy govieere Tueloe s nvdro get-slorage)
Thiz has tremendows by motvatod roscarchers all over the globo to develop nowvel T1: morago
T ey

Conventionally, the solid-state storpge material can bind the hvdrogen either via
strong interaction (chemisorption) or via weak van der Waals interactions {phivsisorption)
[1.7]. In the [msl case. for example, mn chemmcal hvdrides. thebvdropen molecules pet
dissoviated into imlividusl stomend  inleract with the melertil vig covaleml of ok
Bondd bonding, enerey ~20-40 eV Dut fhe wapor peollemsn chenucal vdrides are their
glow dehydrogenation Kineticsand high-temperature desorpiion. In the phiveisorpriIprooess,
on the other hand, H; remams almost in the molecularform with binding energy lving m the
range of 10-100meV, Moreover, m the phvasamption process, desorptionod Ha malecules can
ocewr ar  how tomeratore. There  isalso another type of bonding (Kubas type of
uteractionwhose strength = reported o the  itenmediate range  ofphvsisorption  and
chemizorption in the binding energvrange of .18 ¥ which 5 proposed to be suitable
foroptimal reversible hvdrogen adsorption at ronm temperaturcand moderate pressore [8, 9]
Molal-decoraled carbon-haszdchisiers in which hydrogen 15 bownd 1o the melal alom m

themolecular form belong to this guasi-molcoular adsorption[ 14, 11]

Sance Lhe lagl few vears, nanostruciured carbon-based clusters bave been proposed ag a new
class of materials for hvdrogen slorage beciuzge of their phenomensl reaction kinetivs,
thermodynamics, amd catabaic behavior. I g roported that doping of meial and ‘I'M alivms on
carbon substrate can enbance the molecular hvdrogen ugtake capaciy [11. 12]. For example.
Cheng et al studied the hydrogen storage properties of Oy Mullerene doped with alkali and
alkalinz earth elements and predicted the Hp upiake capaciy up 1o 12,7 wie with adsorption

emerpy in the range of 013019 V/H;z [5]. Zbunee el al investigated Ti-conted CoyBy which
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coubd slore up to 36H; mokcules with o glorage capseily of £ 1wi™ i the bindmg energy
rang: al (L244035 VT [13] The hvdrogen storage capaaly of 1106 was theorelically
investigated bw Sun ot all and reported that t eould hold up to 60H: maleoules wich
gravimctric storage capacity of 9wt with very low average binding encrgy poer Hz (075
eV /Ha)y [14]. Similarly, Wang et al. theorstically investipated hyvdrogen storage i LiaCes and
recounted the gravimeiric densily ol 3 wi®s [13]. Their study abso implied tha the sirengih ol
CIT intersetion inercased with [i decoratvom. Theorelival and cxpermmental mvestigation by
Buiser el al. revealed thal hvdrogen uplahe capacity of Cs-doped Can could be 8.9 wite by
storage of 6711 molecules [16]. Yadav ¢ al mwestigmed varions Hihivm-decorated two-
dimenzional carbon allotropes and reported Cy; allotrope can store a maximum number of He
mlecules with sn wvensre binding energy ol 17 ¢VoHy ad 712 wito slorage capacity [17].
Smmlarly, calcium-decorated two-dimensonal carbon allotropes were investigated by T'an <1
al who reported that each Ca atom could absorb wp to six hvdrogen molecules wil
adsorpiion enérgy i the mnge of 0.08-0.23 eV leadmg to .37 wi%e of storage efficiency
[1E]. The hydrogen storape capacity of vitrnnm dispersion on capped carbon manotibe was
studicd by Tian ct al. who roported that cach ¥V atom could himd wp to 6H: wa the
physisorption type of imeraction leading to a gravimetric capacity of 7.51 wi%o | 19]. (iiri ot al.
imvestigated the hydvogen storage potential i Cglag and reported o con store Il o the
molecular form ot low femperature and con desorb at room temperatiee [20]. Similarly,
hydro pen storsge copaoilics of varnows doped  hvdrocarbons were also myvestigatod by many
asthors, For example, Char el al. studied hydrogen uplabe in ithiated avenes by using the
TAO-1FT method and predicted storage capacitics up tol (007 wit%s [21]. They also found that
each L adatom m such compounds could trap up o 21T molecules i the bmding energies
range of aboul 20 10 40 LEmol per Ha Chen @ al stsdied the lithialed wirbon chaing amd
predicted hvdrogen storage capacty of abour 17.9 vl md can relense H: molecnles above
the temperalure of lguid nitrogen [22], In addition 1o these, many pop-carbonaceous muleriuls
arc ako cxplored as solid-state hydrogen storage media |23 28] Here, we investigated the
hvdrogen storage capacoy of Li decorated Cyy follerene (Chpliz) meing the densitv functional
theaty.
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COMPLTATHN AN THECORY IXTALLS

The geometry of all studied bare and hydrogenated CipLi; chsterswere optimized using
densty functionial theory (DETL wih hvbrd thoee-parameter Becks (B3 exchange amd
thelee, Yang, mnd Pam{LY T comrelation functional, and 6-311 (Gid,p) basis set [29]. Al the
siudied clusters were oplamized withoul any imaginery  harmonke Gequeney and Ll y
mulched with the data reported by Khajohalicr o |30]. 'The siabilities of vdrogen trapped
chisters wore  wvvestigatod by the  reactivity parameters,  such a8 hardioss ()
clectrophilicitvindex (m), and zloctronegativity (). The clectronic band gap (difforence
between energy of highest occupied molecular orbital (HOMO) and lowest unoccupied
melecubor orbital (LUMOY) has also been calovlated (o deswribe the kmelw stabilily of
clusters.

The chemival burdness () globul electrophiliciy ndex (o), md elctronegalivily {1 iy
calculated as

I—EK
= 3 (1)
I+F o
B i)
w=" ()
2n

Where § and E arc the ionization potential and clectron affinity respective by calenlated by
Koopmans (heorem,
The average hvdrogen adeorplion enerey s caleulated usmg [ollowmg equation.

A= i [F-;c-.:'. 5 ”F'.':'. —F, .-'u-u'-] (4

Where I, .., F,..-‘_ F_._..w, were represen Lhe tolal enecgy of host, hvdrogen molecule amd 1

pdsorbed complex respectavely.
The gravimelnic densily i caleulated Gom the Bl egusilion.

Mz
I % = [—Lr

100 (s
R 3'

L8
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All the caleulmions were performed wing the computslionsl chemmstry sollwiare Gaussian

(2 [31],
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FIGTRE 1-2ptim ey geomaley ul bure and hedrogemoted CyLi atBILYTVS-3 [-g0d pl Jowi]

RESULT AND DISCUSSION

‘The bare and hyvdrogen adsorbed Calis clusters are depicted in Figure 1, and the

comzsponding geometrical bond lengths are presented in Lable 1A small change in bond
lemath of C=C (0012 Ay and C-Li (0046 A with respect wo the bare clusier Canlis mobserved

aller hyvdrogen sdsorplion, The average hond lenglh between the adsorbent Li and hydropmen

iielecules  fowm) o be 2220 A The miinal elougation m TE-1T bomd lenglh wias elserved

from isolated fige H: bond length (0.740 A) is due to charge transter fiom the Li atoms to

mdecnlar hydrogen,

TABLE 1.Calenwlated sveraae bond length Carlaon atoms (O=C), Cathon Lihimm atoins (-
Iy, Dathinm Hydrogen iT4-H ), and Budrogen- Hvdrgen (H-H) ot hare and hyvdrozen trapped

CagLis complexes, Unats are i {A)

Chusters cC C-14 TiH H-H
Culn | 458 2040

Cal i=2H2 1.455 20642 20001 0, TR

CaoLir-4H: 1450 2068 2,120 0,744

CanLip-611; 1449 7087 2210 0.74%

Cali-8Hs 1 446 2.087 2.229 0, 748
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Stubiliises of the sludied Croliz-nlly Clesters are mvestizaled by calculalime the resctivly
pararmercs such as oclectronegativity (y), choemical hardacss ( 1), and global clectrophilicity
index {m}). All the reactivity descriptor values are lited m Table 2. It can be observed that the
value of hardncss meorcases with the sequential adsorption ot hvdrogen moleceules m the
clusters thos mferring increasing stability. The maximum hardness (1042 eV) 5 found for
Cooliz-811; and minimnmn hardness (1029 V) & observed [or Cralix211;, AL the same (ome o
valuses 15 miminwm {469 &%) for Cagl &-81T-and maximum (4929 V) for Cpgliz-210. TTence
foflwing “maximum hardness and mimimum clectrophilicity primeiple™ the kinelic siabilitics
of the clusters can be confirmed. |32). Hesides, the HOMO-LUMO enargy gap (k) is alio
calculated to describe the kinetic stability of the hyvdrogenated clusters, ‘The calculated
Dgvalues are hsted in table 2 and virsation of Ee with pumber of Tl added fo the clusiers i
depicted m Figure (B 11 ity be seen thal (he vildue ol enerpy pap increases with conseculive

addition of molecular hvdrogen to the clusters mdicating enbanced stalnldy of hydrogenated

clusters,

b [ ST rane | I, 0,
7
i o T -
Eiﬂ- if:’_\-}_
E'H E Fha

: '

'= 8 g IHAL=
E.“- X 1:‘_.

am : - ;.m—. -

] ] [ [ 8 4 i 1
Humisir of adsarbad M, realooy Mimber ol g pared 10 Molksiines
L 15

HHFURE 2 (A Variation of evarege edsonption anangy with meaber of He malecules adeabad (BYyVanmation of
HOBDLITAS pup wilh romabeer of Hy malecules adworbedinn Ol clicder, wt BALY P31 Lgid. pi level

Furtharmuore, we caloulsted aversge adsorplion enerpy (Fag) [or CoplizanHz elusiesal
samz computational level and arc presentzd m Tahle 2. The vanistwon of average adsomition
energy With mmber of hvdrogen molecules adsorbed in the clusters & depicted in Figure
2{A). We observe that. the valee of Ey. talls in the range of 0.060-0.117eV Haindicatng

physisorplion process and i@ [avournblefor reversible hvidrogen storage. I s found thal the
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adeorpiion energy devresses with sequential addition of Hs i the host clusters, The average
Tz adsomplion energy for Coal a2=2TTa loler 15 observed as 117 o WAT: which decronsos 1o
0,06 eV H: for Coplis-2Ha. The studicd Copl: chustersare fouwd 1o acssmmiodals masinim
numhber of ¥Hymolecules with gravimetric denaity of 598 wits which is well above the target
set by LIS-DNOWK,

TARLF 2 The eaboulated | lardress (v), Iuleetmphi licity [ndes (ol electronegativiy G 00RO gy
Ginpr (B, emd averape adscaprtion anerey (R of hvdeogen tapiped Chpliz complentas. Unire are 1 oV

Clustors Hardrcss Flectrophiliony  Flootronogativity Fnorgy gap Fadowpiim

(& () (x) {Exg) {eV}
Caliz-2Ha 1.029 4929 3.183 2.058 0.117
Cagl dy-4H; 1.034 4.849 1166 2.067 0.102
Cauliz-6Hs 14038 4.701 3124 2.077 .08
Cogl d2-HH; 14142 460 3126 2,084 0.Lieu

g [
e W e e
e e
LA} iE]
apl1a-GH: o Lis-BHa

FIGURE A0Ar Hizhest Oocupicd hMoleaular Crbatal (HORCY) and JB) Lowest Unoceupicd Maleoular Crbial
C1AAC denprem of (el dp-H 11y chusier.

In order to analyses the detal electronic structure and fromtser molecular orbitals
(FMO, we also compuied the pariinl densily of state (PINOS) for the Canliz clusier aller
tyvdro gen adsorpiion . The Tull wadih hall maxima were el ml 0.3 oV ThePTHOIS [or the lwo
[ragrments (Liz) of Caplis are provided i Figare 4 The HOMO aod LUBO contribution [or
[ and Ly arc found to be cqual which infor that, hoth the 1. atoms can trap egual nomber of

Ha molecules.
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Moreowver. topological analysis has been pertormed fo explore the detmls about the mteraction
between moms weing Barder’s Quantum Theory of Atoms in Molecules (QTAIM) |33]. The
topolomical paranioters associated with the cledtran distnbution, such ag slectron density (p)
andLaplacian {V°p} at the bond critical pomt (BCP) and listed in Table 3. The value of
e 20w and positive Topoat TIOP of (Li=112) wnferred that_the micractronsbetween T and 1T,

are somewhat closed-shall tvpe.
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COMNULLSION

A DFT study of adsorption of hyvdrogen molecules m T decorated fullerone (Collig) was
reported. [he stabilities of the sdied clusrers were confirmed by global reactivity descriptors
and electromc bamd gaps. The Tyl clusters were found wohobd a maximom of eight hyvdrogen
mirlecules withgravimetrie density of 5,98 wioe and avernge wborplion energy in the mnge
110006 cVoHy Tulflling the standard el by UR=D008 The sverage adderplion enorgy amd
the distance between Li atom and hyvdrogen molecules indicate the process to be phyvsisorption
e, Topological analvais using Daders guantum theory of atoms in maolecules (OQTATM)
conclnded that the imeraction between Ha and Li atom to be closed-shell tvpe with p < 0020
and positive Vi All these fact conclode that the studied system could be considercd as

potential hvdrogen storage materisl
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ABSTRACT:

Pohemorphie  phase transformation 2 a common  phonomonon  in molecular  solids,
Diisopropylammonmmn - bromide (DIPATY can be crvstallized either in an orthochombec
{F212:127) or in a monoclmic Il (P21) structure at room temperatore depending on synthesis
conditions. The monoclime=IT {meIT) phase shows moom lemperatere Rrmoclectricidy. We
perfored [iryt prineiples densily [unclional theory caloulations using DF ] basad CANTEP
code in the Material Studio to understand the high pressure phase transformat sonot the me-11
phase Lattice parometers and ulk modulos obtamed from DUT caloulations agree well with
those [rom high pressare KED measurements. These resells indicae thal DFT methods can
be emploved to interpeet the experimental results, and they mav also motivate experonenters
o plan sulable experiments e be performed on such materals for a belter underslanding of
their P-T phasc diagram.

INTRODCTION:

Drepending on svathesis conditions disopropvlammeoniom bromide (DIPAB, CgfL B can
be obtained eiber i a non=poelar onthbodwanbie or Feoveekecirig monoslinde-IT phase[1 4], The
arthorhombic  sirecture exhibis  an  ireversible  iramformation o the  leroeleciric
muelmicsTT (meIT) phase above <421 K Al g shehiby higher lomperature thes m=TT phuse
reversibly transtorme mto a dizordered. non-polar monoclinie T (P2 /) structure above 426 K.
'Ihe m-ll phasc shows mom temperature  forroclectric propertics and the transiion
temperature & also 426K For the molecular ferroelectric industry this material is heing
explored [or device applivation perpose. In Lhe presen] paper we wirried  oul frsl-principles
dengity [imetional theory calenlatyong to anderssmd the high prossome phase Iransfrmadion

andd compared the resulis solll experiments.
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COMPUTATIONAL DETALLS:

First principles caboulatsons wore earricd oot using DTT baged CASTEFP[S] codo intho
Material Studie version 6.0 {Accelrva)[5.6] package. The electromic wave funclions were
obtained vy a donsity-miving minimization method[7] for seltcconsiatons fiokd ealoulation
with a conjugate gradiem techoigoe] 8], Momic positions were optinized by a quasi-Kewton
method within the Drovden-Iletcher-Goldlarb-Shanno scheme[9] . Geomelry oplimizalion
invnlves mimimizmg the magnitude of the caleulated forces and strogses ontil they bocome
smallor than convergenee teborunces.  Thwe poncral pradeenl approxamaton (GEA) wilh
Perdew—Huke-Emzerhofiol (PBEsolj 10| as the exchange comelation fomctional was
emploved in the caleulation. Brillouin zone sampling was performed by using the Monklworst-
Fack scheme with k poml grid of dimensions 49454, The malaal slrectures were adupled from
experimentally reporied cnvslal sinwlures in the Cambridpe Crvsialleeraphs: Data Centre
(CCDCY tor dosopropyl ammonm womide: m-11 (CCDC-893211)[2].  In the geometry
relaxation process, on the relaxed structures, a nvdrostatic pressure up o 50 GPa was applied,
Driring relaxation process, the fotal energy of the swaem was converged To less than 20 1
2V, the ressdual forces less than 0.03 &V: AL the displacement of the atoms less than 0002 A
andl the residual bulk stress less than 0.1 GPa

RESTULTS AND DISCTSSTON:

Dienstly [umetional theory (DFT) caleulalions were perlommed ul dillerent pressures 1o study
ihe lngh pressure belivior, bullk modolos and electrome bnd structore,  Expenimental latiice
poramelers[12] obomed fom x-ray dillrscion measurements e compared ol P<0.8 GPa
which 6 the transition prossure according to gh prossure XRED experimons. DFT and
experimental lattice parameters are in good agreement with each other (tig. 1{a)r Balk
modulis oltainzdtrom the DFT penersted prossure vorsus volama plod using Birch-
Mumaghan 3" arder equation of state, H,=6.2 GPa; this i in good agreement with onr enrlser
reporled expenmental value of 7.3GPa [9]. We camed oul DEFT caleulaiion of ftiwe
parammeters up to 50 GPa. Umoe 5 GPa volume compression was 24 73%, at 10 GPa 47.55%
amd al 50 (iFa 32.05%. Chenerally DFT caledlations are nol sceuwrale in prodicting phase

transitions n the low pressure range (= 1Py but gives better resuliz at higher pressures| 13-
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15]. We ohserved a disconlinuily in the slope ol the ¢ lallice purameter al 15 GTa bul other
lettice parameters and volume do nol show any discondmaity (Fig. Th) Alse there arc
dispontinuitios at 13 GPa for angls C1-Co-C2, N1-H3Br. N1-H4-Ar and N1-C1-H1 A
(fiZ 517 There are two propy] onits in the 1MPAR malecuals; the first onit congists of 01, (02
amd O3 carbois and the second ome has Cd, Cland C6 carbons (fig.10c)) At 15 GPa there is
diseoniinuity in angles CEC4-C5 jmd N1-Ca-HA which belong 1o (hesecondpropy] wnil
Digcontinuitics sre ako observed in the anele W1-TT1A-Br. N1-1T10E-Br whsch mdicaliy amion
nrpvensenl lowirds ciion.  Initidly Co-C4C3 amele 13 not chungmg with pressere bul above
15 GPa il increases. Sumilarky N1-Co6-116 angle increases below 10 GPa but above 15 GPa 1t
decreases. ‘These results mdicate that there could be a conformation change In the molscule af
15 GPa. From high pressure KXRED experiments m the new high pressure phase we have
observed large tilimg m bronue anton fowards cation which atfects the natial conformation
amd leads o a phase transtion at (.70 Pa

[ligh pressure DIT resulis are in good agreement with the experimental lattice
parameters and bulk modobis values, We have observed a discontinnity in lattice parameter ¢
at 15 GiPa and movement of brominoe towards the cation mdicating a possib ke phaso transition,

which 18 consistent with cxperiments though transition pressure 18 higher in the DFI

cakulation,
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Molecular arranpement of Monoclmic-11 stmcture (P2}, Hydrogen bonds are murked by

dotled hlack hines
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ABSTRACT

Introduction

“I'ho aatabests amo usod momamr abomnieal procossos to
enhunse the rale ol renciion vith bess energy consump-
ucut The eoanbinotion of cupgle chromte asnd coupee
cxice or Cu-F catalyst heas been wsed for bydrogen-
atinn, debydmgenaticon, bydrogeanlysis and cxidation
af’ earhmn monozide and hydmearbon, et ThotTe—
L1 culalysl 16 seesl Lor hydrogen produciion by purlisl
amidaticn ot methanal (Wang ot al 200353% The
colulyal Cuf0Crdd exhibils ugh CHEOH somversion
and Hy eclecorvity whon evanparcd with ather boney
walulysld. The hvdrogenation of (e Turlora | sod Lesul-
nis autd b furfryl alochol und bielae] yeovaleolocome,
repoctively, wag achiovod uwsing Cu—r eatabvsr (Van £
Chan 2M % Propelena gheeal vens manufschuod by
hydrogeneohysis of glveerol and in tes provess Cu
A fr-based catals was wsed (Shama o al

2011 Cu—Cr cololysl veas sl waed Jor Lhe cxadolion
ot carbiom swarec G anthpoalon & Yekims 1920

Alchrmgh this catalyst bew seversal apphications, afis
caTlain periced of uge il loses ils cala]ylic progeriie and
mead o he proecered, The spent catalvets ane damped
i lapd fills. Dol this cutolysd coplaing Crowhch is loxie,
fothe beter oplivn [ar dhis colalyl @ wreeover the
kil vabhues bafors digposal Forthe resswory of O
sand 01, the spent dalubvst [l Jeaghed with leaching
agzent and from the lesch liguer the metrl valoes wrere
senucalid by solvenl estrucion In oy shlby, Raching of
Uit e il bper wan achierod by reoalunical aetivac s
ol ks ed b |eaching with H sl (Swarcopa et al, 2013)

In ancther iprestigntion, sebective dissodution of Co
wia abrerved Leine baking.beacking peooets (Fathi

The Cu-Creatslyst hag besn uged » many chamcsl procssses 2nd dumpsd 0 the lznafil
after losing fhe catalvlic property. Chedng o the toeeclty ol chrormium, the dumpig of
catalysl 15 net environmendally scceptalde. S0 metd wadues shoud be remaved Deleong
dispesal One Opploal Cu—Cr catalyar was eachad with H-30: and Troam the 12ach |ipuc
Col and O were eximcted uang LIX 850N wnd NaDIEHPA, rempeclivedy, The &kCnbe-Thisks
diagram &t pH 4.6 with 20% LIX 000 indiceled fea slages ab &0 = 11 for quansislive
exiraclion of copper The sinpping of Cu was achieesd by 108 .20, Afler the =viracton of
Gy, the acracion of Crwes camiacl oulwith MaDZEHPA, The MoCabe-Thisle dagram for Cr
gairacian with 0S5 M RaOZEHPA af pH 3.0 showad twie sages ol AO rat of 11 The
lemded crpmnic of chromumaas sirippsed with the misture of Ha GOy, MO ard B0
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alul. 20151 Allee leachme olC0 and Cr, solveml @ lrocs
tint gan b wmed for dstractionscpambion. Thtferem
salravtants, sueh ds LU B {Saranggi s al, 2007, Aade-
ey & Sarangl 2008, Tarki & Sorangi 2008, Panigrahi
¢l al. 206 Adebura & Sarengn 2011 Bank = ul, 201 3:
Pt ctoal. J15% TTH @33 Pamgahe ok al. 3003,
Burk et al. 20013) and DEEHPS (Sdomdal et al 280117
were wwad Jor O exioeclion and extmeclams, suvh ws
TORLAD (el o al 9001 Wisnemel: & al 201170
P BBA (Carcia ol ul. 2003} und TOP (hdellah & Beoa.
chour 2007 .ﬂ:i::nL: el al D007, were used fvr
CHITAEIHA.

The dsposy] of speal Cu—{r velulyst swithom
TPEALACAL can calse gerious hreat o the  crviton-
meal anid shasild be properly weated belore disposal
urremthy, the mictal wwos from wasls water  are
repeven] b preuipilution, snd (he previpilales are
digcorded 6z shelge to pits, Josing vahwhles heony
metals, Bt these metal ions ean be separated by sol-
ek exrmction onsd the separated metal o con be
further proecesed tor some wnhiable preduct. o
view of this, s provess wes developed 10 separle
Cu and Cr froen spart catalyst. T.IX rosgonts arc
very selevlive eximaclanl for Cu and  eumemienlly
wed inovans plins. The exeactant TE {60 =
am dldesime with small dameuanl of kstosime, 2a
like aldwsirmee, B cxtracion Linetics s very  ta
with high cxwwactive atremeth and like lewomime it
slable with gowd phyeical perlormonce. Seoin ks
gy, T.0C ) arag waed for O exrraction. Similarks,
IZEHIA is & werestile cxtractant and has Beos s
for the exlruclion of varidus mew] os
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Experirmental
Chemicsly. anrd msgenis

Ayl lesch Tiguar of Cu—Cr sata et epnaimed 5T,
vluveniwn andd 10 2T wopper, The vemieeieisl
cxtractartx TIX B0 C=nrnyladlicyluldocime and
BERTIRA  (Toiw/deetheThea]) hypdoogen  pheaphoe’
wore waed B the resies] of Ouand U Thatilled keno-
st veat iaed as e diloeot. TEGITFA was nelaalives]
Uy LN T4 Tl"n-' Fl-.‘ﬂll"g =LNTEHIrAM IS AT O SO
rated MeciH Flowed By wiperos shabing uml s e
[41.-.::-5: v mmimsibe Al ke chemieals aseil were ol
malylical Taapiml grade

Gameral sy frecion grooedine

Fen soctimwstivn und shemppogy stedien. saginl volumes of
djUaecice and Afganie phises veare equilibrated i haopar-
st Timmoels fisr Lo roineades. Beafioma equi libraciom, Lhe
T ol aspueiss phuss was adjisind with a digilal
Hacdk A pH metre ddaded HIE 22150 provndid with 4
pnrhined rlaw clecterede. Aller cxjuilibradiom, btk
the pheaes were ollowed for phaese separaman. Then
i raffinate waos collacred and the squilibrivm pll
o esared. ALotie Shsarpi S pecirepher cadsr
(&) [Periit-Llmer, Medel Armabyal-T) me used
tar il annlysis of meral 1on concentrnbion L1 agueeas
salicd. Ihe concenirarion of meial 1on 0 srpands
Fhase was deteninueed by fillening the crpamay phass
thwemgh TP3 pleips acparaion filer paper, Trdinnsed
b dripeng, dilution md unolyaes,

Rgsulls and dscussion

The Cu—i2r epant carslver was leached with sulphugi
weid apd the Ish liguoe conraned 3 gL o and
lil g1 ©w The separaten of <n and Cr from this
leach lbquer wae carried ool by salwnl axtrsctlon
ugiigg LT 861 apd TalREIFA, mapseively

Evviraetion oF capparwith LI BE0N

Eftect of aquiibrum oH

I effect of equilibrvms L on sxirachon of copper
vas snidied vty 10% LI 360717 with &qual dqn s
1o i parsic plss ratios Thee amhal P of Hie aodurics
wur varigd [ram 1,37 1e 3.5 Tor which Lhe syguliboum
pH was sbeerved e ovary fien G9 m 119 The
imnuiaion o alipghl precipitals beyond pH 35 restrcied
b study wl hipher pI1 The plob ol perceninge wilrays
pra aga mal the cquelibriam pH @ s in Figang |
The: Tizuee shiwed nn imcaees B e ealiaiicg
fram &2 1510 331 e with i noreaxing the cquil theum
PLT Govem Q0 e 1UT amed tisee was oo cusecliativa
ot

T Extrackion
&

B lipmaam pH
Figire 1. Hled of equillriem pHoan tschaclion of copper

Eleci ar exiracian ramteniration

Lk aluale the elle=a of LLX 25008 concemiraiion o ihe
extraction ot (2 tho leach ligoer wos talay in 2
100 mb beuker ol the pH wm ol ustsd 1o 3.5, Then
the ecpuilibusiim stodies were curied out ol pll 3.5
ared 1:1 aguerias ta organio phese miti, The eoeos-
libian of e psliaclan wos variesd Do 2 e X vels
a5 A TNE PCRacniaps CxIraction o CU was oo
Azainet LLK 3000 comcentraiion m Figee 2 Wik
inoresing T B0 concentratian ffom 2 10 24905,
the eaiimeion wf Tu owi incrensed from 1330 o
R T3% wenth mes poeesircimen of O

Extrachion woliherm o copper

Aller oplimeselien «of pH ond exirdclac, concemtrolim,
the mardher OF Saeee Al AK) TRIEG reJuinsd tor The
cxmractikm of enpper wag deteromed o eCale—
Thiele Mimmem The DBilsbe-Thick  disaram
(Frgure 31 wax pomstruoted ot pH 3.5 with 207 1L.TX
BT The phose rulics vy wied [fooe 15 s 5.1
while keeping the Lotal wolome of phiac covalant. Tt
wnd b (Tom the Taure teal g Siges oL &0
= ol e reguuined [ qqudnlilalive exicsclivn. vl copper

L]

i Exlraction
B

] i 1
L fi 1% 48 H iE

LK G %,
Figire 3. Effect of [LIX 350H] on =ctractlon of copper.
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Fiiite 5 Asetabs-Thisls plad Tar maracifan ol coppar

Tar sombirm Lhe <dals. lawu-glapg swamber-vurrenl sim-
lation swdy wax carried rast ot sheva condition and
anul yned Do el cancenbiation: The secud stupe 1l
fimade sondairend 0T T Do, drehieaong 9% 930,
pelractin CTciemey. The laadsd omganie combimeil
P o Toeappr RuMiciom wneonl al loaded repanis:
wras petxerabed to carry oo thee seripping chady

EffectafH 20 o0 sipping of capper

The sty 2udy of copper wis carrsed ool [ Lhe
ioy-londed organic bearing & 243 gL o wth difterenr
cotcenirntion of T1; 20, ranging frona ] o 10 ved, e at
aqisal phies pare, The percenfage meippas e of O wos
plobtsd againg the woncenteation of sulplurie soid in
Figure 4, bigure 4 jllusdrates that writh increasing 1he
ukisd comisenbmation [fom 10 14k val -3 Lhe sWpping
ot T owns inermsad fiven I206G2 e 90, 2H%

Sirigping ‘sofherm of copaar

Iha arvippicg ianthony ey HEe H A wis con-
wtruoted Ty varying tha 081 phasc mucos widhin 15 m
%1 The klvCabe—Thiehk plod {Fipms 5 shoseed e
Etage Al A ratio of 10 0o quantitatice siripping of
vupper A Ures-slype cuailer cumenl  simolaiia
whedy at abenee conditien was onrricd au and the

% Baipring

Fyuma 4. Effect ot |HS0, | onshipping ot coppar
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Fipars & oCabe-Thisla plat for strippng of Coppa

ginp salmion was arbyred. The gip seumion and
tha xpad cganio comined 84 and 00E% 27, T
respectively. ahowiog 9 5% sinpmog.

Facovary of chramim

ENecl of aguitheim.

Afler ihe separation ol vopper. e pallirsle confyined
AT T, il 50 p T, O Fromn vhis salulim, Or aas
eelictisl using SuCREEIIPA (0% aeualised) al
diftorerd M, rarging team D43 te 440, 0 atads i
ellert on T exhimctivs  The cepcenliutiom ol
“ATRREHTA wal bapd conatant ak 0.8 kel Tha ogquili-
laincu T wms messsned] albe ssch epeinen aodd il
weas rdmcnced B0 he within 4 4-528 The stmction of
Crroineraased from 20N oS8T % wich an oraisa of
eyuilibrium pI1 frem 3.4 12 5228 (Cigurs 8)

Eftect oFf @y imchial concandration

To suedy the ellver of SeTARIPA coocembimion on
the extraetion of 0 s eorecalrobian  was o waned
Crvm MAIZA ok TS "l whii b ke nig he pH ol the sid-
dion comstand wl 2 The perocnlage wodraolice vus

%
£

dn
4.z L2 L L3 4H 5 a2 54
Equilisimn pH

Fpre 6 e of equilierlum pH on sstractian dheandun
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Fiure 7. EFfact of [MaDEHPA] on sstraction of chromism

pludiesd szainsl Hel2ETPA concslien in Figue T
T o cbsrred that the oxbmction of Or imoreascd. from
3135 4 0 | 5% il ihe ineiewes al SLD2TEITRA voa-
oanbratinr tromy 0023 b G W Afer thet anrcon-
ativez, the pmvmlaps caliaction imrcasnsl slowly
and reached 94 %% at WaT22EHTA coneontration af
eRr it |

Exfacton ‘=otharm of chvarium

Lo griract UF e ths < TU-Tree paThnate, the oXraciion
patherm i constiocted wirh 905 5 aD20IPA
Ik et was chosen 45 the percsnibags
extractico ol O'cowns 250 ot flam corcestratian
L srescdion dvothesin the squesid amd of gasic
s weie contactesd ar didferent phose rales, while
the: tomal walame vl Amipcs Wi ko comeam. Adter
rhsse separolivn. s aquess phiss vwas  anelbvesd
nnd tha bieabe—Tiele diagram (Figurn K} was oo
sructed  The TloZabe=Thicle. diagram showsd b
o al A0k il ol || D yoanfilalive ealisciom
Tor panfirm the estrastion iasthenm dati o eo-atage
vueagtilet -cunenl. senlsle sludy wes vidied ol g
tha condifinn mantiared abrse. Tho Tnedad angeniz
und e palliunie v samlyscd e £ wonventisiion

ol eram1
- Beisgen
£
= =

& ____..-i"
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-

Migure § fciabe—| hisle plod for mtiaction of chionsin

ki
[Fincmi] W
Flgue 8 Effact of [MalH] on sriggpdng of dhomdum

100
a5
2
E Az
#
a8
o L “:i D:ll oe TH
[Ra:Cy). M

Figure 161 EFfect of [Ma004] on strigning of chmmium,

arxl Tound 19 somim 4,521 apsd 072 @1 O, mepec-
pealy The percamags exeessdian of Of was caleulabad
- be S 4D Haffiicnt avdeust ef leaded orgatid
was geoemaied fior chramicen sieippong, sty

SInpoung Ay of chroumm
The loaded ovganie comainung T wie. e ssily

siripped oot with oedd. H9ooa mmsbre of MetH,
Ba Xy and 1150 was ueed wr sberp che sbronivin
f ] 11

10

B
5 B
g & ..-"'-P--
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.-""--P’ i
.-"'P-
b e — i i R L™
¥ z i &
Py L

Ciee 11 Wl abes- (histe plod for sripping of chiomiinm
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Lazrd
- Xl ¥ 0 O ey |
At ligure | 2 Yipplng | Selval fi
o iy B B L e,
Rullinue: i Liilly
b | R —
| A0 = 5
[TA]
Pl + BTl + H,00 R Lailuw frr
T

M

Fagira 12 Florw shewd T oty ol mald, valins Nem Gu-Cr

conimerd b exidimung Co{II ro OV Gl was oxi
clisad te Sl ¥4 br HaWdn e preseis of HatoH.
e pgrlimass s comesmioutien ol Mot ks conven-
trotian wae varicd fron L] te 3 Bl The cancontratian
al M 60 wrd Hyy were kepl comalunl ul 0.8 ured &
wal-da The pereemans < pping incremcd them
aF Mo bl dd weilth Lhe ioersdss 9 BolH coneen-
trotin troan ] W 30k (Figore 91, EBoilarky, the con-
avptren ol a0y woa oplinmsd by sursing 1ls
cucenicutive foon (006 G B8 AW whily Levping the
sonaentratiog o FalsH amd H0 aanstant o 1.0 &
Al A yil.oe, espevbively. Wil ioucenaing, TagCoy
gangomratinn from G b 0,24 &, the atrepping atti-
akaray ncrascl (rom 57 ke 2915 and remamud gon-
atani beyersl thul (Flzure [3)

Sy frofferm oF chromnm
Siripqming tsi herm v carried vl wthoa mosdare ol
Bl MAtTH + D R a0y = hownl 35 B a1 differenl
pheis: atios The WelaheeThivle diarim was ¢nn-
structed afier the sinip ralutane weere mabysed for O
conceniation CUgee L1 Figoee 11 ilusteates single
Arags Ar 00 farle af 100 e guastestae bnpping of
71, A single-stage sreipping st p weith abevs cosdinien
wig varried vyl lo vulidate the duls snd the oo acl-
man and Apent angines werd analpasd T eontain
4.0]1 und D00 - Cr, respautively, showing DB
atripping

A process flow slwet dor reconreny of owral valnes
from Co—LF cotalyst 1s shown m lMigoee 122

Conciusions

The separation of e snd chivemiam wag @ricd
ol [rom f Jsseh bapor eombaining 10 @00 coppeT awl
5 T, chromium uxing LT 3600 and Hal2EHT A
{70 cewiralred | as he wxlraclanis, respeciively. Cop.
e s st selegdivedy wib 20, T T RAOK & QT
33 Cedlowisd by dhe psiractivm of Cr e i Cu-Tree
tallinalie with &S 0 “WTEETTA ar pll 501 The

celplyel

hleCobe—Tlisle dagrat 100 the daraotion of Cu
and L1 indicared two gtagey al AU rafio of 101 for
quarkitative sstmction of Cuo amd O, The |loaded
argpnies contal ned A0 g T Cwand 492 g1, Cr indi-
calmg 993 and PHEA3% eximchion elTcieocees
reapestively. Thaabcipping af Cu and Chowas earnied
o Wil 10% HaAlh imd & mosturs of 130 Nuth +
U3 Moy =0 vl Hally rospodneche. From
e winpping welbrm w Hhrws-shoge sounlur Surremt
shyipging ot AS gt ol 1L wes pedicied i Co
whereia O Wit atripped inoa aigle atage ot A0 ratis
al’ | The cotcemionliva ol Cu and T ok sliip sals
utinm was analyaed bobgar O 044 g0 Cuard 497 2T
Cr oshveng 995 ared 995 sirpping siliuioness,
reapeiively
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2D IR and near-IR Ray Photo-detection

Bubunu Biswal

Abstract

The explovation of teosdimensiomnal{ 200
materials is growing wvery fast due to their
Fascinating foatures, exccllent propertics
for Wigh pustential new genavation  alee-
tromic devices, strong mochanical  Hoxi-
Lility, extraordinary light-matter intorae-
tions, & wide range of bandgaps aod unigue
topology which make them able to form
wakn el waals { Ve ) heleroslonciures. T
photodetection in the infrared region is
highlty needod in modern mnlci-fmctionnl
devices like thermnal Tmaging, telecomimiin=
ratioms, hio=modical imnging, night vision,
chiemiical sensing ete. The deimons=teation
of TR photo-detoction nsing 20D materials
with outstanding performonce o= well as
high detectivity, responaivity, device spread,
ore=Gfl current ratio and low response tome
pave thie way to prooising noext-gemneration
IR photodetectors, In thiz review, I will
discuss the basic mechanismes involved in
pholodeteciars. the alvaniages of inlegra-
Hon of two-dimensional materials Tnto Che
dovices el the bosic poaramoeters like oo-
apaonse timne, responsivity and detectivity
which are highly needoed o determeine fhe
pertormuanes of he photodetectors, Te thes
lnat, I will represent the curront status and
the future aspects of the photadotectors.

1 Imtroduction

Primarily photodetectors are being wsed 10 con-
vaort the light sipnals that incident on the deple-
i pegioen of po-juced v or MS-puoedbe o vali-
age or current o the photonls deviees, As & e
st thee photons absorteed sopemite clectron-holo
s o the jundction region aud sparated by ap-
plving the bios to the cireule, Photo-diodes ond

photo-rransistors are the bosie building Glock of
1hi ]I]h e el epes H.Jj.rr'-url Ehig '.'i'-|i|"|i|i1':|.-' E]IE-
crumt, bhe photodotoctors in the intrazed region
attrwct cspocially o the application of thermal
maging. telécommunications, bio-medical imag-
ing, night vision. chemical sensing amd astro-
piial olwervisdories| 10|, el TR, dedeclimg s
valves in a broad range of wavelength spanning
from Lo to ot thivl Mg The raned
from 0751 5 e a5 consdered 1m0 vear=iufrared
n""lh'irm | 3—5_,:.;.![. ax shart-sintrarmd nr'g'inn :j-.‘_':l;.:;un
s il deonavelengt b vestion S« as longy wone-
lengeh region aud bevond thi= as far infrared pe-
giom. The region of oporation of the dovico is
seleetod dopending upon the roguived  applica-
tions, "I he photodetectors are boing roted wpon
cheir cul-e¢ll wavelenglh, responsivily, Celerin-
itv and temperature range of operation. Con-
semtion L]l v seveer] sernicondadtors are Teang weeed
s phokokleteston. Thimgh the mlison preside
ever all Lhe moteruds n dee vadibivoal deviees,
the [T detsction restricts che use of silicon in
the devioe as ite Dbaeodgapd 1068V 5 eguingsleut
o wpvelongth L3, which iz fronsparent to
iTl‘I'I'HT-il(Illll Hpems the J-t'.-r|t|r'|rm'_iu|| o e TriM-
torials with o wide range of handgap compatible
with the infrared spoctrum has boen developed
for making fossible of the T, dotertorz,
Aednwhile, the 210 van der smaals Layersd s
tarials bave arssn with onieus featires and o
collant propertics with dengling bond froo sur-
Bave, which can able to tune the bandgap e
varving the lnvor numbeors thus choosing the de-
rection wavelength. Tho 200 lwpered  meatovisly
can cover & wide range of spectium from UV o
1I'Hz frequency. Uhe controlled and convenicnt
sreowpll a1l bighi-ipmalily saclaee and Wisir alislivy
o form herercetrnciure have made possible for
next-grneratiom phito-tetection deviens. Also
the 20 hererostacture 20H) v sk adeel-
lent behovior Nk lo) modolation of Densite of
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Statef Dol), (b) atomically thin devices with dan-
ling froo surface with the controlled gonoration.
gcparation aid transport of plodo carriers, (o
tunability of hand abgnment, and [d) seope of
uslog o eombdnation of difneent wacerialz,

Thig to sl alwwre-tnientioned advantiages. the
2UH plays an oporiaml role o vbe TR phicion e
frcticm winh lmgh responscerty, detoctvite sinml-
banmensly with @ miicouen Cieese 4 respaise of
carrlers. which ie ravely acliovuble by tho don-
verntwmisl deviess heeanss high resqereaviby ine
vk | e derk coredin. swhiedi in Loem pseclias e
detoctivity[1]. Henee, tho dovelopment of 2D0H
acld sl thie Bgsies of Flie comvantionmsl pshotode.
frator ancd gove o new way to design photodotos-
tnTs,

This review will sumnmarize the recent devel-
opmont of tho new-goneration commorsal room
torupersbure I phatodetoctors and #lwar debes-
bivity, rosponsivity with a broad tange of opeora-
tions and will be concluded with tho future as-
e T,

2 Fundamenlal

2.1 Photocurrent  Generation  Mechas

s

Dicpending npon the mochanism iealved 1m0 the
procees of converting the liche signal o elestricol
simal the photoreeponse s classited as nlloweg
philovollaie elect, phovocotidielive aleo, phos
togating cliort, photothermociectric offeet, g
hitlrmeiric silan .

2.1.1 I'hotovoltaic offoct

In the photovaltaic sllert, the slectron-aole paira
arn gonarabod in the depletion rogion by che in-
cielent phuton med separisted e the bl po-
tential of the pu junction or she Schottky meotal-
ectiicotduetor junction., The built-in pobontial
nenTs in the heterosrrachirg dne o the worle-
funetion differencs betweon fhe donract miter-
als, clemerd dopios wael the splic gade boming,
Woben Lhe e=b pairs pluto-geasess Lad o Lhe degale-
ticlL Tewriont. Fhoy are Teing separicbed Ty thee bnalt-
it Tield andd somiribaie igweards che 3aoe. e
curzent (e ) o closed clvouit. Wlen the cicoat is
ripent The e-h peir pea Ieing seperaterd gned sern-
muolated it the opposite corminal of the device and
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contribute toward the open-cirouit voluage(V,, ).
1he buclt-in field 2& losger in oo bdas o0 tewiesos
Litws im0 eonnparision o the forsacd biss of won-
dition, Bo the detectors work in zere of oeverse
hing concdition s give good quantim cficiener
an el as lowr dark coment. o sorne das when
a large reverse bias 1s applicd| o large oumber of
frowe caerriema 1 being gonerwtord] doe oo wnpnet - 1om-
peal bem et Uhee larme amomnd of baill-n sl This
phto-diod ie knowmn as avalanche photodbode, o
which deviess bigh aree awd: wrede Tight detestnm.
oz wrll o8 einele photon detection can be achioved.

2.2  Plotoconduchive etfect

Ine the phoboeondwetive offeet. the photolngaeed
prrisrs wre Deing penerated s eomriboted g
wards the reduction of the resistance of the somi-
rancuctor. When the bias ¥ 4 98 applicd to the
sewencoreintor theo the plotoewment(l ] s sen-
orated. When the illuminated lisht has onersy
El’h ~Fap the alwiabed photons ean einrrilinke mo

e phiows carceers, A9 o small weoouo of dark
l!I.IT.|'IZ-!IIT-|T||!“'|_= !l inothe device, the _|11I- i
given h:.'. lr:rh _llighf.- 'Id.']Ili where Ili.._?_ht iz the
et Lo shirongh £l photocomsdactor mthe
iMlrmiesatasl voncdivioen, Thas phatocsmsdmevily s
given by the S — Anep, whero A is the o
vz phatogenerated] eamieas: The pliotossndog-
five e leod ran s e gehiesed withann, applied
Doz comtzary to the photensltan offeot.

2.3 Photgzating cfcct

When the platngemerates] o-b pwirs zoncratod in
a photoconducter and being trapped in the trap
statos, The charge trap states bebave a3 a local-
feae] Hparning gace qoud madiate tae conductance
o Ve chuomesl, = Vhe smndogstie iy of s chian-
mel can b obunec eflect vely,  The trapping amd
chetrapping of cTierd in rhese processss resalf
Toengrr corrier Hfedine whick comaes opeaith o high
gain. Photogarng o feot 15 @ apocal type o) phio-
foenmiclued e cffent

2.4 Plotothennoelectric effect

When high imbomse Hght with sinoll spot aven of
Tighr llaminstion i ineident o the odimrel ms-
tovial. @ gradiont of bcmperaturs rosults across
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the semiconductor material. A temperature dit-
forcnce AT i8 ocross tho owo ends of che chan-
ol Heo, o photothoromelconrie voltings 15 gen-
erated 1 the device 15 given by Vi [3,-3214T
whete, S and Sy Seabseck corfcdent o tho oocts of
VI Yamd related :]II:" sxmncloclivily ey Lhe Moad

Ll

formmls 5 — __'ET_Tﬂ_; where ¢ 15 the enermy,
kp Bodcimann comstant,  The Yppp deiiven the
crrrertl IIIIIJ.I..!."h |.-JIH ':IL"'i'ii"'! “.'j‘hi.llll H-]IIIHHI I.h:ll‘l."‘-
The tewperpture. chuge: con wlso hoppon i cos:
of Zleehal ilherninacion when g st waietinn in
spatinl cocrdinates of absorprion of light ocoour,
The magnituds of ¥ pro ronges from eens of @V o
iV [3] which ceguire high-guadily obome eorases
at the metol-semiconductar intorface,

2.5 Phatabolometric affeet

The resistiviby change 1o bemperaturs sensitiv-
ity meterial in caso of uniform illuminetion con-
irinle o (a0 pholobalomedric affoce. The ro-
gistonce chonges as 9ol the surpent chabges un-
et che chermal rradindion b fised applisd Tines
The plaketlierinoesleaie durment s sell-driven
while phomoliodoametris cnroit cane not T ob-
tianes] withoat applis] exbernal bas, The =gn
nf phatnthermoclkestyie mnrent sign depends on
the Cillprone of Socheck cocfficiont whily photo-
bodometric current sgn dopends o the chango of
rosistivity which 15 8 fanction of feroperetare,

3  Figure of merils

Tri this =section, Tam gaomg to disoass smone fz-
wres ol merits e bebuer coosperisun o e pec-
formats of the photodetoctonrs,

4.1 DPhotocwrrent (L)

Tho photocurrent of 8 photodiode 5 definee s
T — Toigps — gy — S W Tbobivmics s P
b5 Lhee gocidenl Lishd power, 00 Lhe [psgquency of
incident lizht, h is Planck constent. o is quen-
inm efficiency, 1 ois Lhe separation digtance of
sonnree drain electrodes and B the stoength of
the: cleckrie Reld. When the frap states ane now -
volweid, Lhis plustamoroenil bas o lesar dupssmlones
o b nieident, ekt povor and poo-lineay depen-
tlenuy e when the eompept of trngs states, gens
croslon and ecconmbination wlll eorme o oy
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3.2 Photoresponsivity {H)

Responevity ie delned az vag ralio of photoeu-
|'t-nr.|;]uh }oar photoarnltages Vo, | b the inciden
light perveer. Tis mossseed in the noit of AW
VW, The photoresponsivity depends wpon the
waveloneth beewase of the bundehip of che =i
conductors as well as wavelengrh dependence of
ki gtk absorption 6. esponsivity deEoes the
prhcsbeselend rig cumverein ol Thee pabicdadedo o,

Iaarl
frd e Pu
F

3.3 Gain (G}

The gormoo” 8 pliotodetector iz detine ve thi rutio
af the number Gf corviees domeetol o tlee e
of photon locident. Iv s given by the formmla

fur:

P

e fanfy
il fih

whers, o i the welecity of Llight, 7 is the guan-
titrn efficeney ane A is the exeitabiou smelength
Alas, phe podoeainduidive sdin depeods i s
life tlmofyy, ond tho tronsit oot of the -
riers Wikereas Uie Dransil Lime depegsds apun Lhe
ppplied bias, carrier mokility and che lengoh of the
rhiwrinel

3.4 Extornal quantumn efficiency (EQE)

Fxternal g ntm efficieney i detine] 8500 ratio
of the mamleer of a-b privs proshicing phosiesrrens
tn tho mumber of phaton ineident on the dovion,

lry.b_-"-',l' far

Pl — A
Somictime EOE and or Gaoin = grogster thon L

107 Lemasee oo Dhie Livegoe dsurrive Lieog whieln coi-
tributes ropeatedly th the photocurrent.

EQE _

3.5 Tnderwal guantum efficieney {TOF)

Intcrnal spantuo cBvwncy = dodnsed as the chtio
alf (e siobser ol e=Ti pesine pacadusiess phalsci-
rent to the nuniber of the absorbed photona, 1QE
i dheAined a3 TQR = ROES pawhere gy o the
light ahsorption coelickent, As Lhe phowon al-
gorption can Le comtroll=d by opticn] intorforence.
wr dhounh] have s propeer des shicnt JE and sl
sorptlons of the dovio.
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3.6 Hespoose lime {7}

Reupomse time determmine the gpesd of fhe pho-
Lol ntr L sletaeest Ghee varimdio o Lhe ioeidem
sigensl, Te i dererminme] from the rise tiee o the
deviy birme regquiers] Lo rise o deray of pledocins
remt from L0 to 9055 ur B0% to L0 of the cur-
rend incremeTn 86 Fhown n fig

2 1

Piauw)

i)

Tigore 1 phatawnceent vi L

Alko cwn b decormined Tk ftsing Blo rigmge o
Lhie Callioge poen ol Ll i pesclveed pluolorss pense
curve using the following functlan

! Il-,n.n.'.-.-.r'._:"-"'.i.l'.'i’

where T, 08 the photacurrent when switching rhe
Lighd ofT abd A 3s expoaend depends wpen Lhe e
lazation mechanizm. Tesponee time falle in the
ronge of miero to millisceond in cose of lowerod
marerialsji|.

3.7 Sigoal to nolse ratio (SMNIL)

Cigra b weodigg tatio Weodefined as e macio of
sianal prowver o the Tatio of noise praeer and sx-
preegod in the unite of docibel(dD). SN —signal
poer nodse pover,  For 2oncitive detection, the
noige pewer shonld beoin lower lnib o that we
can got high SNE valoe:

3.8 Nofse equivalent power (WEP)

Mociss spaivalent power ts Letped ae the cnosenr
incident power rocuired toobtain SNIE af 1 in 11z
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Lt wielihe
- 144 w152
5 B F o
:l,'._r 3 . L
NEF — = —p

wheee (212 and (127Y2 are the mean-square
pesisge ctrrent ans] voltce ot | He o handwridech
in harkness, Do dhe Toronla, we can see tlie
oo MEF implies the higher respansivicy T4
Hemee hirver MET phiotondletector gives hetter (s
formances.

3.0 Spocific detoctivity [D¥)

Specilic dedectivity gives The capacily o delecion
af the st opties] signd, Tt s doefmed o

v AL

KEP

wiherd A sl B oace Wee ace and Dok il
of photodotoctars. Tt v quaeidod o nmiey of

porvesfen Het 0000 T chie total noise s the von-
tribution of the dark currene T then

AR
(Del i

o=

Hemest for goek] dsfection in the photodetscmor
lorger I moesd] 10 achicsye which will recduee the
MET

4 The recent development in IR pho-
todotoction in the ora of 2D materials

A waiely ol 2TH timiecials o b lnple mendel Fo
IR paciodeisclion dependng o e diTerent 1R
beanele of interest,  Alsorpescn and bandeags ame
the pricrity elaments of selecring the material for
I photodeteotion, The abeorprion of materials
Alicsnle] b it elesrromie frmsition ar phomon mran-
gition for getting tho 11t spectra. Also, the tran-
wirion ran b intarband or nkraband transitions
lepodiog wpson Lhs iovolvensenl of spengy woal
o the case of interband transicions, the handzap
of trateniad should Tse in marmow bandisap less i
LA oW T ent-nff wawelength of detection cnn
-:]'n-'l'l'.l_r Twr ehitererimel fraien thio '||ur|r'|q:h]|.|'r_| Tun
Lhe Timr 2 we can aee | hal, Silicon angd Galds has
bndgar only in the visible and noar infrared me
s For phokocdetsctime Tnoocher bands of the jo-
trarod epectrum the materials noed to be roplaced
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Lattcn conggart ()

2 ]

TFigere 21 Finemey gap of raene inframed socnperdibile madering
& lnkes constanl| 7]

with Gel3], PLES|, PhSe and slbops of TnliaAs.
Tnd=sb, HpddTe et In tha alloy compound the
el wanvclengeh con cotmineyely tuned rom Tar-
Lt e ML by che adjustiment of the stoichiometoy,

The frmrwbond trapsition odour i the material
by che electron transiticn within the same haned.
Intraband transition constitutes the photodoro-
foms besid on apoectam wall and e dids of
Crade wnd loGeAs oo,

The enhanchmienr of photodetection  perfion.
misees beoosne prossiblbe by faaloramg the nano roas
toriw s of diferemt propert'ed,. Tn the nest paart, 1
wi'l cheseribo the dilforent architeotune involyvod in
acdvancomeene of the photodmteetors

Bv vonfining o meterisl om Jllemot diree-
tiom wo oan oot low dimension mateinls and Ghese
bowr ditoensionsl material shows divorse quantum
properties inoits comfned state which can be beni-
leal Dor devies appleadions, Qanuni well phe-
timletertins are musde npof seodwitchioe Lo
alect-nm afinmy semiconductor hetesen a high
eloetzom ity somivomduetos to form an descee-
it rnergy well T ho el s chnssen 1 sach
a mnnmer Blud thor clectoon wffionity Jifferones
ghould be in IR enorgy vonge. So the transicion
vk gy Wl Lias o TR cremet s 30 il pirosdiscas pabiss-
T urrcnt by absorbing, the IR photons. Owantom
well skt ave vealizal Dy the epitexial grosn
of iliffersnt Getaroatnetre,

Tor impeove the porformmemeces of the phiordo-
trvlen resestrn e pemlised Lhe opan b dealaf QT
phustosdotoutons, Chiarmuen dots e the seimicoon-
chictors which ame confined (man all tree dimen-
gion ie tho #ze of the material is comparabls
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to the debroglie wavelength of an 2lectrom, also
b ss goro dirmemsionnd waterial, Ul comfine-
et eflewt inozoeo eicisaom Cerimes the delti
fanetinn profle of che density of stk in oon-
trazt to the stepe in tho 210 etrocture. Tho
delta lnetion profile lvads o qigh absorption
sl mawcrow oo detscton o the guaobwn del
phicataseclesd e, | 10|

Aflar Al sl Eolation af giaghens be Mowslm
E. aid A, K. G 11, Uie 2-divacnsional costeriale i
Leconse & Wighly olicncted aca of voceardl for nomer-
onld granps of srienticst aceross the globe, Thogh.
eraphone ig the most studled 2-dlmenstonal loe-
eread tnater sl till dlisca Boar, thas diseconswny also e
Livare] 1he seisglivl prowpe (o ssdreh boe oocbe
Lol miaterinds like teonsicion micend dichodge-
grpides (TMI), Iezagoual Loron migricde (h=TAN),
silivone sud ubtra-thin leversd of wddes.  Cur-
vimthy, thoro s bgs ymribans of 2T nokorials
bave becn studicd which have nmigue mechonical.
coeertieal ud opticn. propemtas, thet s ifcrenr
Cooom Lhie bl U3 D ae chie Dnernily el semmizan-
ductors with ther bandeap in IIF region which arc
highly suit for the TR pliotodection a6 they gooes
ues  finioe band gap chan can bee widely mned
b Ligprr muunlbaen sened st hggh carerier minka ity
sloome i, maller inweracdion, and involves eagy
CAIOS fabricarion pracessce. Tlowover, ohtaining
all the peerforrances ke hilgh rasponisicity, bigh
detoctivity, Jmad spectral rangs iz very Difficalk
fram a single TRTHS. which mativated fo malke
thi: bvbieicl ateaetiame of tho TR0 i bring mul-
tiple funcrionalities [ the doviees

5  Futurc aspccts

In summury the new 2-dimensional materisls
like Craphene, UMDy, Black plospons  Lave
high potottial to ackdevs high mobilicy. high car-
ril"l I.'l::IIII'HIIII'I.‘I-I.iI::III Ful I.IJH]J |_m::-|'1-.rrn|-u||.1." l?]][)lllr]h
tertors from U1V to visible o infrared regime
due to their gap tunazibty. et el‘ective, low
posrer enmenipition, soall gies photadectors dam
b nedibeasodd feran the hobeid hekerosatmctore of
T s and erher Zl-tnateridls
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Global Wave Number-4 Pattern in the Southern
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ARBSTRALCTT

Laploratory mealvss wsmg emprical orthogonal funchon revealad the presence of a statiomary
zonal wovenumber-4 (W4 pattem in the sea surface temperature (851 anomaly m the
southern subtropics (20°8-55°8). Tho signal over the Southern subtropics 18 seasonal |y phago-
bocked to the austral surmer and persists up o mid-mumimn, Thermodynamic coupling of
atmosphere and the upper occan helps m gencratmg the W pattam, which Bter tenminates
due to the breaking of that coupled feedback, I & founed that the presence of anomalous 55T
due 1o We mode m the surroundmg of Awstralin affeots the minfall over the contiment by
mndulating the Ilncal atmospheric etrculation. Turing positive phaze of W4 cvent, the
prescnce of cold 85T anomuly over the south castermn and =westem side of Austrslia ercatos an
anomalous divergence circulation. This favours the moisture transpoit towards south-castom
Auvstralia, resuling in more ramfall in February, The scenario reverses in case of o negative
Wa evenl, There i also o dilference of one month between the occurrence of positive amd
nepalive Wi pesds, This asvimmelry seems (o be responyible for the weuk SST signel wo the
Soulth of Awstrale. Comalalion anulwis suppeests thal the W4 paitern m 887 15 independent
of ather natwral varizhilities such as Souwthern Anmlar Mode, and Indian Cczan Dipole as

well as a rather weak relatsonzhip with Kl Mo Southern Oseillation.

INTRODUCTION
soulbem subtropics 13 4 bradoe belween iropices womnd Anlarcii, amd always of nleresl o the
vlimate scienlists, metesrolopisls, and oceunopriphers for ils dyoamiey and role of sn inler

meditor. Vanatwn m sea surfuce lemperature (381 over the sublropses bas the polentisl o
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alfect the ciecumpolar wmds wd cowrrents, mud-latitode slomn trscks, iropeal-exiralropicnl
tefeconnection, mendional atmespherie cells. mler-hemispherie thermashalme circulabon and,
ocoanie shallow subgroprical cellal. In recont decades, the intar-annual variation of $8T in the
somthern subtropics draws attention hecause of it vital roke in the varmtion of precipitation
over the subtropical continents by modulating the regional atmospheric circulation- 10

Adlditionally, wealher and climate of the  Soubern Hemisphere are allecied by differen
medes ol chmale varmbons such s T RNme/Bouthon Cscillation? 1 (TRSCY, Tndian Cecan
Dhpolel2 (1000, Auleotic Nimold . Souilkm 2 Anouler Middel4 (8AM),  Anlarcli
Circumpaolor Wavels | Indian Ocean subtropical dipaled (IOSD), south Atlawic subtropical
dipolelt {SASLY) amd the South Pacific subtropecal dipolel7 (8I'5D). Whilke these studies
focuged on ovean-aimosphere coupled modes in the lropks, sublropics. and bigher Lnitudes
some ofther studies revealed presence of statiotewry waves of wave mumber-1 and -3 in
southern subtropcal atimosphere 18 Tt is suggested that the wave oamber- 1, i related to the
varabality of cold lows over the Australin-New Fealind with ndge formation m the sub-
tropical eastern Atlantic and sob-polar central Pacific. On the other hand, the wave mmber-3
# linked to the weathar over land arcas throngh the presence of ridges nearer to the
suhtropical contincnta. ‘Those waves have the potential to sffeet climato in the global as well
& regionmal scale by modifving the movement of pressure svetems in the westawind Bah19.23
Though less known some studwes hove reported the presence of zlobal wave number-4 (W4}
pallem in the Southern sublropical atmogphere 16 2425 Additionally, a W4 pallern had
alresdy been observed in the aversie brighinesy clirl of 1969 over the subtropieal kilivsde24,
The behavioor of atmospheric variables scems o follow a W4 pattern during the co-
varialmlity ot the Indian and Atlantic Ocean subtropecal dipolesl® and was responsible tor
South Alriea Moods in Jaouary, 201325, A the same time, 85T response 1o the atmosphere is
found to be of a wavenumber-3 tvpe m a global view 16,2527, Recenth, #t 15 reported that
Lrrpical Rosshy wives have [he polential o generate @ 2onal W4 paltern in the southern Indao-
Atlantic Ogcan basin that affcets precipitation over Australia26, From the past studies, the
question arises whether Wd pattern is @vident only in the smospheric circulations as waves 1-
IR, or a5 oxtended to the aczan like that of zonal wave numlyer-3 27, To explore such a

relationship and to extend the work of Yasunan24, for the frst time this stody  mchided the
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Pucilic Ooean along with the Indo-Atlantic sector 1o snalvee the mler-anmial varistion of
RET over the southorm subtropica on o glohal zcale. Accompanied by the sencration
mechansnm a imerssting global W4 mode is found in the subitmopical S5T and s inpact on

south-easten Australian rainfall & dizcussed,

RESULTS
Wave number-4 paticim in the Southern sabtropical 55T,

The monthlv 88T anoinehes o [adley Centre (1IadISST) are detiended sl decomposed
wing the empirical crhogonal function (EOF) analveis. In addition, gridded sazliiz obsarved
& T (henooforth sateflite S5T) anomalics reported 0 Marchant ot al. (2019} are also nused m
the snalyses o venly the mobustness of the resulls, The frst BOF mode of the detrended
momthly 88T anomalice shows an ENSO ik pattem in the Southern suldrogies (20°8-55°8)
and explamnz 14.63% {9.41%) 3 of the total variance n [ladISST {zatellte 85T} (Ing. not
shown), The lime senes associted with the sl mode (Le, PC-1) shows a good vormelalion
{eumehnion coellivienl — 0.72) with the Coepnie Nime Index (ONID ot ooe month lag. The W4
e cmerpes as the second FOF maode ol these 38T anomalic (Fiz Taand Fig 1) and
explams 8.1 1% and 3.87% of the tonal variasee of HadlBST and satellde 88T smomrmlics
respectively, This mode is well separated from the first mode and others, North CriteriaZs,
which confirms the statisticallvy mdependant nanare of the second EOF mode {Table 1), The
e s2riey of EOF mode-2 of HadISST i considered as ihe mlex for W4 (TW4). During
posilive phase of W [owr posilive {negabive) 551 loading conlers arc located in the
southern-central Pacific, South-western Atflantic, South-westem Indian, South of Awstralia
(Bourh costem Pacifio, Seufh-castern Atlantic, Soh-castorn Indian Soah-wastam Pacific
Ocean). And, during megative phase polarity ot these centers reverses. Compared to other
seclors, e sipnal over the souh of Australia seems 1o be weale The patlerms are similar in
safelle 58T anomalies and the comrelstion betweem both prokipal components 11 (.63
[Terealier amulvsiz i ths poper uses the [MadISST onlv, In order 1o exumme the
synchronization of the W4 pattcrn among all the basms, point correlation analvss has heen
performed, For this porpose, eight pomts (037575, 1TR3W), (37578, 133.5°W),
A4 58, WLETW), nA9 578, 40.57W), w20.5°8, L37W) vi(d1. 578, 41.57E), i3 578,
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86, 5L, vind 35, 5%%, 130576 corresponding 1o the loading centres are delected (marked by
groon dota. i=-vidl, in Fig 1a). Tho tima scrics of 88T anonaly 18 computed ot oach grid point
atter removing the contribamions of the first EOF mode (henceforth, reconstrcted 88T
anomalv), Further, point correlation is porformaed for the time serics ol the loading, contors
(Fig. 1a) with the reconstructed 881 anomaly (Fig. 2{a-h} corresponding respectively 1o
pomis {1f fo {viu} of Tip la Only comelstion values above 99% siomilicance are chown m the
fignre. The reanlts smgeest a clear existence of wave number-4 patiem across the globe and
sien o corrchition changes with pelarily excepd for the pole south of Auastralio (viinim Fig 1),
which apparently 15 not very much synchronized wih the anomalies on both sides of South
America (Fig. Zh). But. the south of Anstralia pole is well correlated with polarities in the
Trlizaty Ohempny s Uhe Pacilie, Adber confirmeng the physical presence of W4 mode i the S8T
ammalies, we cheched il possible relationship with other climastic models) The W4 Lipped
cross-comelations with other clmate mdices ave bsted i Table 2. SAM and IOD) correlations
are meignificant with 1'W4 at 9% confidence imterval, whereas ONL 108D, SASD show a
significant bur rather weak correlation (%% confidence ) with IW4 at ¥, 1 and 0 month lag
respectively. Since the subtropecal dipoles appear # a wavenumber-3 58T pamtetn globally27
o The Basm wize unfavorable overlappang of tha W pattern m Southorm Inde=Atlantie seetor
might promgtt lower correlation with EASD and TOSD. 4 Even. the spatinl maps of 88T
anomalv associated with [OSL and SASD do pot show the W4 pattern {figure not shown)
matching with the resuls of Fanchercauls | [lence, the resubied n loveer  fross-correlations
{Table 2) sugmest thal W4 mode could be a large extent independent or nol dircetly related Lo
other occan-atmosphere climate phenomena. The eorrelation with FNSO & alse very weak
and hence ot discussed here. Also, like other clunate phenomena, Wd mode & found to be
seagomslly phaze-locked The W4 variabadily & above voe stadard deviation from December
throwgh April (Tabke 31 suppestme the major appearance of W4 Tom ausirsl summmer (o mid-

AUl ACiAn,

Seasonal evolation of Y.

The scasomal cvolation of the W4 pattem i: studicd by anabvzing extromc positive amnd

pegative evend vears., Those are wlenfdfred by a fheeshokld of one standard deviaton m the
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norpulized TW4 during ausiral summer. We loud eight positive years {19R5-90, 1991-92,
19 W0 19920, 2N4-05, 200007 20M0-11 wml. 201112 and six negative yoans
(10T0-R0, 1984-85, 1086-87, 1087-RE. 1007080 and, 2017-18). Composite af the normalized
[Wd for cxtreme positive and megative yvears for 24 calendar monthe are shown in figure 3.
‘The nommalzation is carrisd omt by dividing the standard deviation of ['W+4 with the anomaly
ol (he fime series. Care has been taken in selecting the calendar mombs, such that peik seison
ol oveurmenee remams al Lhe center of the series. 11 can be cloarly observed Lthat both positive
and megative exlremes (greater than one standurd devialion) oweur o the austral summer
and/or early autumn. It & interesting that one month difference 1 observed in the peaks of
posiive and negative extremes, The peak for postive extremes ocour in January whereas the

poak fior negative cxtremes ocour in Febmary.

Tar werily Turther and fo cxmmme the evelulion of the 88T anomaly. a composile e posilnge
and neyative years, as identilied above, are made from October of s preceding vear 1o May
of the ovent vear (Fig, 43 K can be olearly scen that postrve (opative] W signal s
promuanent durmg December, Januwary, amd Tebrvary (December, Janwory, Febrpary, and
March), and praduslly decuys in subsequent months (Fig, 4. This lurther supgests that, W4
signal appears o the austral sunopesr, which later persets up fo mad-aufimn in case of
negalive yvears. However, in nmegalive W4 wveary, he signal seems lo be prominent in the
region to the south of Austraha in Fohmary as comparcd to other soven boxes (Fig, 1a); thosc
boxss that chow promment loading m 381 during December {right panel; Fig. 41 'Ihis lag in
the development of the W4 signal m the region to the somth of Australia might be the reason

for the weal: signal found in the lincar EOF anabysia (Fig. 1a & 1h) there.

To eross- validale and examine the seasonally evolving pallern, EOF analysis s comlucted on
the detrended S5T anomalv for different seazons over the same region (20°%-55°8), Previous
3 analveis shows that the Wi paffern appears in December through Aptil. 5o, for onr EOF
mnalvely we huve divided the whole yesr inlo three periods: (1) ausiml summer through mid-
autumn { December April, DIFMAY, (i) Iate avtumn and winter (M- Aungust, MITAS and (in)
spring (September Novemnber, 8OW)L Figore 3 shows the spatial patterns of standardized COT
coefficients for the above three different periods, The standardization for esch peried =
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perormed by dividing the EOF coelliwiems by comespomding standird deviidion m PCA's 0
cach grid poinl This normalivation brings the coclioients by a conmumn range of values for
eaay comparizon, It @ interoating to note that, tho W4 pattern appears in the seoond moda tor
the amstral summer and mid-gutumn scazon (I0FM A perind) Ihe scazonal EOF sugpests the
decav of the 351 pattern in austral winter over the Indo- Atlantic region despife the presence
ol 3 wesk signal over the Pacilic Ovean. The decay of the pailern & especially observiad in the
Allmtie regiom whore soulhwesl=northeasl onentalion pallem lums e northwesl-southonst. In
olher words, the porthward (southwand) movement of the anomalous 5871 over the weslemn
jeastem) sedtor of the Sourthem Atlamk Ooean occurs during austeal winter. Smilarly, the
southern Indian Ccean also witnesses the decay with the development of a tri-polar struchue
in ausiral winter, Neveriheless, (hese reculls of gessonal FOF agree well with that of monthly
compese apalveis ad confirm the seasonal phase-lkocking bebaviowr of the W4 paffern 1o the

austral sunimer season,
Passible mechanism.

The comrelation between meridional wmd (V) at 850 hPa and 'W4 indicates the co-exstence
of the signal i the ocesm-atmosphere weslem (Fig &a). However, there @ a phave dillerence
ol approsxanasiely 107 between correspondimg loadme contors (Fig, 6he TTemee. (o explore the
intzraction Dotwcen them. maximum covariance analysis (MCA) ie porformed berweon
different occanic and atmosphoric parameters. Similar to previous reaulis that appeared in the
EOF analveis, W mode i capiured in the second MOA mode between 55|, meridional wind
(V3 MLD, aod batent hent fux (Fisre 7 a ), A cormelwtion of Q.82 is found between 1he W4
mode=2 88T Linwe series compuled wing FOT and MCA methody, TL confirms The robisiness
ol ‘W4 sirmal & il appedrs i both e methods, Also, unlike the shight plese shill i 881 and
W dizscussed earlier, MLD and latert heat tlux patterns match well with the 88T W4 pattern
‘The differance in centre of actions in 851 (Fig, 1, 2, and 4) and meridional wind (Fig, 6) may
be explamned through their imeractions with latent heat OQux and MLD (Fig. 7b & ). The
tavourable region tor release of latemt heat Hox 15 based upon amr-sea humidity gradient and
divergent wind (figure not shown). Such regions are ddferent from that of lhigh mendional
wind variability [leaf loss‘gain in the ocean due to anomalous latent heat flux (about 10-11 W
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m-2 169 ; Fig, 7)) i almosl [ve limes that of anomalous sensible beal Mk taboul 2-3 W m-2
170 ¢ Tie §Th), revealing the dominaney of latenl heal Mux m & couplimg of air-sca
interaction. Asf a result, the net heat flue anomaly (Fia. 81a) displaye very similar pattern and
magnimde to that of latent heat fux, Howewer, s 10 be noted thar the senzible heat fiox also
shows a similar W4 pattern (Fig. 81b} contributing to the wotal heat fhex (Figo Sla). Lhe
lowding centre of the sensible beal Oux mutches with (it of the maximum meridional wimd
variation, The bink coull be cxplamed theoueh the anomalouse equatonpao ke pward waisd that
may bringe cold {warm) air W Uwe sublropicsl recion. This contributes o Lhe air-sed

temperature gradeent and results in variation m the sensible eat fhex

The auwio- and coss-correlations of the varsables as shown o Digure 7 0d & e) show the
evolution of Wd mode over its development cycle. In agréement with previons disonssions.
55T sulocorrelation shows 1ls lve=month evolution period through the peristence. Thowever,
the BLD persits for three months and latent beal [ux persisls Tor only one monthe From Lhe
cross-correlation of 85 T-M 1.1, ML=V, and 857-%, we can conclude that the 85717 and M1.01D
sighals are generated o vesponse to the wind over two inooths of precomltioning pecaod,
Also, ket hew fus is penersted  along with the meridional wind (eorrekdion=0.71}
Cooverselv, i is inferestiog fo sge that, when 55T leads, all the atmespheric varinbles
disappear (Fig. 7ie)). However, ML persists significantly up 1o 3 months aller kading ol the
85T W4 pattern and helps the W4 to persist over the region for a while. Another fascinating
result iz the reversal of the latent heat flux at that time, after leading 85T pattern for two
momths (Fig. 72, All these mdicate that the S8T W4 mode starts to force the atmosphere after
its establishment, whoch results in the reversal of the flux pattern and thew cross correlations
Ihe air-gea inferaclion cin be explained in Uw compodile of lalenl heal Nux (Fig $2), During
posfirve vears. gainfloss m latemt heat flux (lefi pmel: Tz 82) of about 12 Wim-2 in
Marvermber and Decomber is capable of senerstmg S8T anomaly up Lo 0.6°C (Jell pancl, Fie
4 with & corgrang ML) of 30m m absenes of other proceaszed - BET reaches it poak in
lanary (Fig. 31, and starms forcing the atmosphere upon which, a transition phase s obscrved
durmg January and [ebruary. In agreement with the MCA anabysis, the latent beat thix thps

ils sigm in March and April, which is 2 month of pos-maturity in 88T anomaly, The scenario
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1 opposile m accordance with dillerent peak tme m 88T anomaly (Tie. 3} dunng negative
years (right pancls Fig. 82) A similar procoss s desoribed elsowhere2? . Accomulating all tho

above resulls, the pencradion mechunizm cun be summusrizad as follnse

Tov the west (2ist) of an anomalous anlievelone, diversenl wind, sssoctaied lalem heat Nux,
aed  detraimment (enframment) warnung (ooclmz) s oenbanced. The wind-mndoced 55T
warming  (coolingy would favour in decreasing (mcreasing) the mixed layer depth behind
{ahend of) the anticyclone?? . Variation in MLD (Fig Th) and ts longer temacity (Fig. 7d)
irdicats the shallower {deeper) MLD sopport the surface wamimg (cooling) as incommg, salar
radiation is disribnred i o 7 thinner (Thickerd lyver3d, Oppasitely, 88T warming {conling y on
the western {eastern) side favours strengthening the aoticvelone by helping the source, not
known vet, of the anomalous wind ['his posiive feedback mechanism helps to build up the
pattern o its peakl. afier which the pattem stans o force the aimosphere. As a response 1o ths
decoupligs, the stmespheric sipnal dics very quickly (i Fea) Also, doe to the break of
positive thermodynamic feedback loop of anomalows wind and upper accan dynamies, W4
pattern starts decaying slowly tollowmsg the MLD. Smee the Southern subtropics has seasomal
dimcl weaber wind and strong msolstion during austral summer27 211, MLD anomebies
vonlmug o perisl sustainmg Lthe 85T pattern over the region for o while, Nevertheless, 85T
pallern porsisls up o March-Aprilofthe cvenl wear due o the ong memory of Uhe occan. The
apposate sconano happens in case of anomalous evelanic cmoulation, which leads to a

nogative W pattern.
Awstraliun ruinfall vadability linked to W4 pattern.

loter-anneal vaciability of Australian camfall & strongly related 1o the anomalons 851 over
the surroumdiog Oceans and large-scale atmospheric circulations in relation 1o ditferent
tropeeal and oxtra-tropcal climate modesd 1-36 . Fapecially, somth=castern Australian (SEA)
raiafall 1= donooontly mfleenced by [OD33 | Desides, the rambfall over the 5EA hos
experienced challenging climate variability in the last two decades34. Purther, correlation
analveis shows thal aboor 44 — S(Ma varaheldsy o procipifation over SEA & linkod 1o W4

during suslral summer (Fieo 8ug Too Turber poroge and onderstamd  thar conneetion, «
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compoesile of dillerence in precipiaiion during exireme postiive and negative W4 vears s
presented (P by The choace of composite 1 based on the relationship between positive and
nopative vears thar are goncrally opposita in phase through the seazonal evohition cvele (Fig,
4, Hcan be clearly scen that the SEA gets heavy rainfall (1.5 2.0 mm/day) durimg positivg
W events in Febmary (Fig, #b) as compared to other regions. Additionally. 851 ad several
almospheric variables (divergent of wind at B30hTa; verieally integrated meisture divergence
and moislure transpaort [or lolal almosphere ) are consistenl with the ramill composite during
February (Fig. #$c-¢) ab a 9% confidence mierval. Cold 3531 momalkes develop ower Lthe
solhwestern Pacific and the souwtheastern Indion Ooemi crammed with the wanm 85T
anomaly to the Sowth of Auwstralia (Fig. ¥¢), during positive W4 evenis. In response,
ancmalons winds diverge from the colder region 1o the wanmer ocesnic region. This situalion
favors anomalows  easterlies (westerlies) on the eastem (western) side of the continent {Fig,
goh, Adong wiih the wind, moistures ave transported 1o the Awstealian landiass (Fig, 8d & ¢),
Moreover. the mcerease mn spectfic hnmediy over the same region (T 8e) supports the
enhanced ramfall over SEA (Fig. ¥h). Conversely, during negative W4 years, the presence of
warm 58T ancanaly over the westorn and castern side of Anatralia packed with cold 88T
anomaly in the region to the south of Awstraba ¥ reverse the atmospheric circolstion.
Comsequentbe, the wmd and mosture diverge, reducing the trapasphenic specitic hunmdey

leadd o desrensed ramlall over SEA
D= Lm0 AN SUMMANRY

Two hizh hadtede modes, the Anlarctic circumpolar wave, and the Antarclic Oscallnion3?
have been noled i the Southern TTemisphere, Turther, Wane27 showed the presemes ol a
lobul sonal weve number-3 o soutlwrn sublropical 88T during sustral subaimer-aulun,
Desules, the presence of subtropical dipoles in the southem subtropical ocean basins have
been reponed in regional ecaled, 10,38 . Examining the co-variahility i 551 dipokes between
the southermn- hdisn amd Adlantie Ocesns, Fauchereaulé | reporied the presence of o W4
pattern in the atmospheric anomalies during austral siwmmer. This pattern in $wct was already
observed 1 brightness temperature over the Southern subtropics 24, TTowever, the global

copsistency, spatial phase change over time {called 250 mode) and temporal phase-locking
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behaviour have nol been sludied and discussed vel. In this study, we Towmd thal Lhere exmis a
W4 made in the 88T anomalics over the southermn subiropics durm austral summes through
1o nud-atummn seazson. A higher variance is noted in the W mode (especially m the Indian
Occan} derived from the HodISST data, ar compared to satellite data, perhaps relsted to s
EOW based reconstruction. Sub-tropical central Pacific (hcean was observed to serve as a
mgger S5 T anemalows region mmeng all the ladimg conters m the W3 pattern. Decause of
thermodynamic couplimg hotweon the atmosphore and upper occan, the Wd patterm emoergos
amd  grows wddl 0 frees Uwe atmosphere, Atmespherie response o the Wa S8 bocabs (he
feodback kop of anomalovs wind and upper ocean dynamice resulting in the decay of the
pattern. Nevertheless, it persists up to March-April of the evemt vear due to the memory in the
ovean. ITowever. the seurce of anomalows almospheric circulation 15 oul of the scope ol ths
elurly ol kept open for lulure works. On the other side, the 88T anomaly dus o the W4
evelt forces the almeesphere to cavse a substmdes] randzll vamation over southeastenn
Augtralia, This potablke connection berween W4 881 moede and Avstralian rainfall develops a
better understanding of the dynamics of the continental ramtall especially to the SEA region

ol Australia

I sumisiry, a global wave mumbes-4 mitlem in 38T anomaly hay been reponed
throsgh KOF mnalysis i the southern midslatiiwde. Using Morth Crilerin28 and  point
comelation analysis, the mgnificance of the EOF mode. and global comsistency of the pattern
have been verified. Correlation analyvsis suggests, this 851 pattern is not dependent on other
known climate phenomena that develop in tropical and sothern extra-tropecal regions. Thae
Wa 88T mode showy o seasonal phase locking behaviour i the ausirl summer with an
walenston of persislence up foo carlyomid-autumn. Almosphenc-ocean coupling helps i
generating the W4 pattern, which laer dies down due to the breal-dowen in that positive
fzcdhack boop of the upper occan and atmosphore. Dortng posttove 9 phase of the W4 cvent,
the cold 38T apomaly ower the somhe eastern and -westemn zide of Auvstralia  createz an
amymakons divergencs cirenlation, This tavowrs the moisture transport towards the 8F repson

of the coidient. As a4 conseguence, the specific Iumuddy mireases aml Ccauses an above
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normal rainlall in o SE-NW axis over Ausiralin, Thiv scenario reverses in cise of 8 negative

W evenl

We hope Lhal thes distiel W4 pallemn m 58T aver the southem sublropics will help m
understnding the oczan dyvnamics over the region. The exploftation of its (W4 relatonship
with SEA svmmmer ramitall, may kad to muprove the predictabalay of raintall over that regomn.

[lowever, a  coupled mode! study extended in scope i peeded 1o comprebend the Tull
repercussion ol he 88T mode

MATERIAL AND METHODS

I Lhe present sludy, we use monthly mean 5T wnd MDY data Fom [adbey Contre Global
Hca fec and Bea Surface Temperature (HadlS38T39) and ORAS-5 rcanalyziz40) having a
spatial resolmtion of 1717 for the period 1979 to 2018 respectively. For validation of FOVF
analveis, available pridded satellte datad], 42 of same spatial resolution spanning from
Seplember, 1981 o December, 2018 is wed. Amwspheric varisbles (horizonial wind al 830
hPa. =cnsible and latont heat Muxs, vertically imtegrtod moisture divergenee. s specific
humidiy) of similer spatio-demporal rescletion o thatl of HadlSS1 15 adopled [fom ERA-S
reanalveis products 44, Tlere, the authors also used the moathly mean rainfall data from the
CINC Merged Analysis of Precipitationdd of 2.5'x2. 5 spatial resolotion over the same interval
aml period. Monthly anomaly is obained by subiracling the monthly climea whey Fom s
correspoiicding monthly valoe after removing the lmear trend psing o keast-squares fit ot each
giwd pount, The study meledes the region between 2078 and 53°5 m the Pactic, the Atlame
and the Indian Oceans of the Southem Henisphere. To wdentify the dominant lineosr modes, a
detrended monthly 851 anomaly was decomposad wsing an EOW over the region. Forther,
Maotth orteria2 8 was wsed to teat the gignificance and independency of EOF modes. Pearson’s
lincar corrc 2 lation cocfficient of 'n-1" degrees of frecdom has been used to calculate the
pomt coarelation map. The correlation coefficent 15 tested agamst the mull hyvpothesiz using
test statastic, £ — # « W[ — 23 + {1 — # 2] where r- correlation coefficient, n-somple size:
which has studest-t distribution with n-2° degrees of freedom Stodent two-taded (-ledd =

] Lo fest the sigmilieinee in the composile analveis al W siemilicamee kevel. For seasonal



Urnanabha 81

EOF wnulyyss, Orsl. the delrended monthly 88T soomualy duala was splil up indo Lhree
segments, {1} austral summer throngh med-amtumn (TITRAY (i) late amtuwnon amd winter
(OLIFA) and (iii) spring, (SON) for our stady. Then, EOF analvsis & carried ot for each of the
agemetl soporately over the saome rogion (MP8-55"8) Now, 1o 14 cheek the seazonal
gvolution, the EOF coetficients are divided by corresponding standard deviation in 1MCA's at

each grid poind, whch helps (o brimg (he TOT coefliciems Lo @ common range,
Maxinmum covariance anahvsis {MCAD,

T explore the air-sea miemcton mechansm MOA 15 used n ths siudy. IUis a sigular valoe
decomposilion ( 5V D) analysis appled 1o a aoss-covarance mainx of two dilferent viriables.
In thiz siudy, the S5 aomaly s kepl as 4 (xed varahble whilz the other vanahle s chosen
fromm wind’ ALY Jatent hear flus 1o construct the coresponding crodg-covariance matrices.
These cross-covariance matrices are further used to perform the 3V analysis, Since the W4
pattzrn mamaresd durmg the austral sumamer season, variables are chosen for DIF months
Casirid summer) 1o feed 1o the MOA anplvsiv. To undersiaomd the evolutim of the mode-2
patterns, the spatial patterns oltamed from MCA analvsis (lett and nght singular vectors
comespordd o the paltern of rsl and second varables respectively) are projected on the
origmal anomalous data (which comams all calendar montha). Thus, the generated time serics
comtains the varabilty of mode-2 sisnals only. To bring the 3V cosflicients to 4 common
romge, cach time serics are divided by their standard deviation and. simolancousbhy multphed
with respective spatial pamerns. Then aoto-correlation and cross-co relafion analysss are

petlormed smong the paramslens.
Inlices.

Climate mdsces used m the apalyvses are oblamed [rom dilferent sources: Oceanie Naio Index
(ORL hWlpsioriginepencepnoangoy) from CINC, NOAA wing ERSSTVI4S | Diwilw
Ihecudal Owecillation (PIMY, hilps:Sswwonede noas, o) index from N | KOAA wine
ERS¥1vS4S . Indmn Occan Dipole (10D} mdex (hitps:‘www.osclncangov) from
FEERT NCHAA UsHIg Tad RS TH? '. southcm Anmlar Kode (5AKD
indexdbihtipeclmmatedataguide nearedu) from NCARTTCAR, Besides, caloulated Indian
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Oheean Sub-lropical Dipole (TOSDGS | and South Addandss Sub-lropeal Dipole (SASD)30

mides were usod to cxamine them mpact on Wi
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Figure Legends

Figure 1. (a) Spatial pattern of second leading EOF mode of 581 apomaly over the region
(20°8477 53°8) from [ladISST. Groen dots mark the poits ueed for corralation mape in Fig. 2
(b Bame ax Figo la bul for the saicllite 851 {e) 'Temporal patten of scoond leadimg FOF
mode of 8T anomaly. solid red hine (tor HadI&ST) and sobd black Tme {for satellite 88°T).
The tme series are smoeothed with § mooth mming mean

Figure 2. Comelaiion maps for the tme series of poinis marked m green in g1 wilh
reconslructed 88T mnomaly {aller removal of [rst EOF mode related S5T wnomaly). 1 - h
pancls reler Lo points {1 eiin ) respectively presenled in Ggoee 10 Panel (b), (d). (T and (hyarc
imverted to koep the samc signs of comrclation in the samc location tor all the plots. Valaes
satisfying 999 confidence interval nre shaded.

Figure 3. Evolimion of the W pattern from Tannary of the developing year to the December of

the evenl year. Blue (Red) line comresponds 1o positive (negalive) exirams yenrs.
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Figure 4. Lefl (righty panels show the monihly composite meps of posilive (pegalive) W4
wears from Cletoher (- 1) to Way {0) in 88T anomalvy (in “C). (- 1) snggests the precodimg year of
the event vear (0}, Hatched areas reprosent the valnes satitving 95% confidence with a tomn.
tailod t-test o this analyem HadlSST data are oeed.

Figure 5. Second spatial mode of the seasonal EOFs (standardized by their respective standard
devialions i PCA’s) using 35T snomaly over Uhe regon (2075 35°8) rom [Tad IS8T,

Figure 6. (a} Corrclation ficld of above 999 significant between TW4 and meridional wind
gnomaly al 50 hPa (h) Merdional averape of 58T (hlack line: -1 15 muitplicd Lo avosd
opposite relation) md meridional wind (red line) from 2078 o 2375,

Figure 7. Second SV mode of anomalous (a) 581 {shaded) and wind at 30 hi'a {vector), (b)
MLD und (<) lutent henl Qux (d} Awto-comelation and {¢) cross-comelion of 35T, mendional
wimed (V) MLD and, latent heat [ux (FLLUTK, positive dowmwird) in puirs as indicted by the
levels. The s-axs in (d) and (&) represents the kadilag m morths and v-axs represents the
cofrelation coefficients. Positive lag means first variable & leading the second. Solid red line
shows the 99'% significance level

Figure & (a) Comelation field between IW4 amd ramfall anomaly during anstral simemer.
Comipoaiie of posfive mmis negative wd oxtrame yoars in Folwwary (5 raonfall Gin mmeday,
() BT zbaded: m “C') od dovergent woed of 850 1P (vectors mmds), {d} verfseally miegrated
moisture divergence (shadad. in Kg/m2 308 /s) and moisture wranspott (vector, m kp/my's) for
whale atmosphere (100 srface to 1 Pa) and (&) vertweally ntcgrated specifio hummdity (m
ek for whoke slmosphicre (ioc. surface 1o 1 Pal Values less Than 25% sienilicance level ane

appyressed,

Table 1. Significance of LUK methods wsing Morth Criterin

HadlS5T SatelHie data
EOF L
Varianee | Error | Significance Varanee | Error | Similicance
mnond e ol s
1 14.6326 | 0,94453 |ignificant | o 941529 | 0,62908 | sipniticans
i R 11284 |0.52368 |sigmilicoml | 2ad | 587144 |0.39230 | signiticant
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Tahle 2. Cross-corelation hetween [Wd and climate mdices, Monthly lag valones are shown in the

bracke! (positive meeative) be comresponds 1o the Jowdmg (ngeme) of TWS wah e climme:

indices )
T | SAN Iy 518] | ST SAQM
1W4 |0.2( % |-U'.fJ'T (D191 |008(12) |u.z4{| 1) 2% (1)

Table 3. Monthly Standard deviation values of W4 (noanalized by one Standard deviation b

Jim Feb |M:|r Apr Wuw | Jum Jul Ang Bep |'IZ':I~.'I Ny Thea
122 |14 |uie |107 |os3 okt fos? foss |oex |072 oo |1y
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Figare L. (n) Spatial pattcrmn of scoond lesdine ECE mode of 55T anomaly over the reowen (2078
55780 Moo LadlS5 1. Creen dols mork the points wsed for correlebon maps o iz, 2. (0] Same as
Fig, La, bl Dor the saellile 35T, (o) Temporel pabiern of seeond lesiing EOF mode ofS5T ancmaly,
sbicd resd Tines for [ladISS 1) and solid hlack Tine (for satedlile 85T The timo serics ans smodhod

wall 5 mumth running neca.

L3
L

al

G2
.l
(o]
=07

-1.1
-3
R
—0.3

Figure 2. Coprclation meaps for e e semes of poiors seedead moprecn e Fie D with reeonsmcicd
B5 1 anoumnly (allor semoval of Gra BOF mode relilal S8T anmmaly). a— b panels raler 1o points (i)
{viii) respoctivoly prosentod in fipure 1. Trancl (b, {d, (1) and () are invorted to koep the same signs
of comelation in the samie location for all the plots, Values sphisfving % confidence interval are
shimbod,
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Figare 3, I"volution of the W4 pamem fiom lansary of the developing vear to the | december of the
event vear. Blus (Ked) ling coresponds to positive (nepative) extrans vears.
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Fipure 4. [cft (richt) panclz show the monthly composite maps of positivie (neoartive) Wi voars from
Octobar (-1 1o Aday (09 m 85T ascanaly (in “C =17 suseests fha preceding vaur of tha event vear
(0 [aichad arans reprezent the values sofsBving 93% canfidence with a two-tailad f-test. In this
analvay HadlSST dals are used.
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Fipure 5 Sceond =patial mode ol the seasonal EOFzs {slandardized by their respestive standard
deveations n PCA's) usimg 58T anomaly over the regon (2078-5578) from HadISST.

)

mll wmicli:

Figure 6. (2} Correfation fisld of ghove 99% sionificant batwesn TW4 and mendional wind anomaly
at %50 ha. (b} Meridional average of 851" (hlack hne -1 is multiplicd to avoid opposite relation) and
meridional wind (red hing) from 2078 to 5555,
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Figare 7. Second SV moda of ancmalous (a) 8T { shaded) and wand at 830 hPa {voctor), (b MI1.T)
and (o) latent heal Do (d) Awio-comrelation snd {2 cross-comulation of 35T, mueridicnal sind (V)
WIT.12 andd, tagent heat flux (FT.1 T, positive downward) in pairs as indicted by the levels. The x-axis
in () sl (o) roprosdnls e bead/lay m months and veasis ropresonls e corrslilion socllickn|s.
Pnsitive lag means first vanable is leadme, the sescond. Sofid red Ime shows the 995 sipmficance
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Fizwre 8 (o) Comclatzon [eld bopween IW4 and ranlal]l smemady during avstral ssammer, Composite
of positive minus negative wd extreme vears in February () raintall (m mmeday), (o) 85 H{shaded:
i SO amd dvergent wind an 850 hPa Cveolor, momes), Ol verfically micgrated  moisiure diverzenee
(shuded; in kig/m¥s) amd moisiure ranspon (vector: i kgmis) lor whole simosphere (i.e surfsce o
L Pad and (o) verically imegrated spocific lupdity (in sovke) for whole aumosplors (e swrface
w1 Pad Yalues loss than 25% signilivenee kvel sre supprezsed.



FEMALE AUTOBIOGRAPHY :
A DISTINCTIVE FEMINIST DISCOURSE

Dr. Akshaya K. Panda*
ABSTRACT

The paper focuses on a fundamental concept that the female autobiographies belong to
a distinct genre, as opposed to the male autobiography, which attempted to subdue the female
voices. Moreover, it is perceived that male autobiography is lienear, continuous and chronological,
whereas a female autobiography tends to be fragmented, digressive and discontinuous. Therefore,
female autobiography acquires a separate identity in terms of resisting the chauvinistic
temperament and using a feminist discourse. Very often, female autobiographies deal with the
complicated social relationship in which a woman s trauma and the marginalization of the woman
are highlighted.

The female autobiographies, in terms of the treatment of childhood, form a distinct genre. The
poetics of such autobiographies is characterized by some important features. Firstly, it is the feminine
plots and secondly, it is the imaginative projections of some identity models, which constitute the unique
features of female autobiographies. Thirdly they are very much relevant to an understandingof women’s
culture. However, an autobiography is supposed to be based on the responsibility to truth. But women
feel that it is dangerous to express themselves in a society which is unsympathetic, because it is male
dominated. So most of the female autobiographies concentrate more on the description of childhood.
Because childhood is the stage when gender roles are not fixed so rigidly as it happens in case of
adulthood. Therefore, American women writers like Eudora Welty and Mary McCarthy and English
women writers like Rebecca West and Antonia White project and reveal their autobiographical experience
interms of their childhood memories.

American feminist critics have given special attention to the study of women’s autobiography. In
1986, Prof. Estelle Cjelinek has written a book entitled Women 5 Autobiography: From Antiquity to
the present in which the author studies such texts. The autobiographer makes an attempt to reveal her
experience in keeping with the mental patterns of childhood, adolescence and middle-life. The perceptions
of the self’is determined by psychological factors which are also shared with readers. For these reasons,

* Reader in English-Cum-Principal, UtkalmaniGopabandhu Mahavidyalaya, Khamar, Angul-759118
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Susanna Egan writes her book Patterns of Experience in Autobiography, in which she refers to
Freud and Erikson. Similarly Sidonie Smith and Julia Watson have written a book Reading
Autobiography: A Guide for interpreting life Narratives in 2001. In their opinion there are five
elements which constitute the construction of autobiographical subjectivity. These five elements are (1)
Experience (2) Memory (3) Embodiment (4) Identity and (5) Agency. Such aspects of autobiographical
subjectivity are revealed in Judith Ortiz Coefer’s book Silent Dancing and Marjorie Agosin’s book
The Alphabets in my Hands. In her preface to Silent Dancing Judith explains how she conceives
writing about memory. She follows the example of Virginal Woulf in depicting the concert of female
autobiography. According to woulf one has to take recourse to memory, imagination and story emotion
which lead to the construction of the poetic truth.

There are some fundamental differences between a male autobiography and female autobiography
interms of'its structure. For example, male autobiography is linear, continuous and chronological. On
the other hand a female autobiography appears to be fragmented, digressive and discontinuous. A
female author speaks as a woman, for woman and about woman. It is a creative exploration of the past
in which the boundaries between fiction and non-fiction overlap. The author reconstructs the past
objectively, A harmony is established between objective reality and poetic truth. Contemporary female
authors challenge traditional autobiographical writing. They resist the paternal narrative of male
autobiography which silenced the female voices. For example, in India, Kamala Das’sbook My Story
is an autobiography froma post colonial perspective. She is doubly marginalised from postcolonial and
feminist point of view. She potrays herselfas a third world woman, a brown child in a European school.
In this connection it is worthwhile to cite the instance in which Kamala Das narrates her tragic experiences
with regard to her marginalization not only as a girl child but also for the discrimination of colour :

Shirley Temple was the rage then with her golden ringlets and her toothy smile. All the little girls
copied her. Our school hung her picture on the wall behind the piano. We had in my class another
shirley. A Scot with pink cheeks and yellow ringlets. When the dignitaries arrived, it was always Shirley
who carried up the bouquet.

Once she wasasked to read apoem that I had composed and when the visitor asked who it,
our Principal said, Shirley of course, sheis acombination ofbeauty and brains, and then there was from
the governor’s wife a special kiss. What a bright little moppet, she said.

When the visitors came the brown children were always discreetly hidden away, swept under
the carpet, told to wait inthe corridor behind the lavatories where the school ayahs kept them company'.

Very often, the author returns to the past through traumatic memories. For example Maya
Angelou in her book Why the caged Bird sings ?, she returns to her childhood days. In fact, while she
was a girl child, she wasraped and the rapist was murdered by her uncle. She remained mute for long
five years. When she regained her speech she told, “I thought if T spoke my mouth would just issue out
something that would kill people, randomly, o it was better not to talk”2. This return to the past leads to
the construction of childhood. Writing the traumatic events plays an important therapeutic role. Writing
the wounds of the past has become a “Scripto therapy”. Its purpose is to gather the fragmented images
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of the past into a coherent whole. This helps the writer to gain control over traumatic memories. ‘ Trauma’
1s a Greek word, which means wound but this wound refers more to a deeper psychological wound
rather than a physical wound.

Marginalization of the child is central to such contemporary autobiographical writing by women
writers. Of course, the presentation of this kind of marginalization differs greatly from text to text, from
culture to culture and from country to country. There is a clear cut role of gender in the analysis of
memory. So feminist study is relevant for the study of female autobiography. The insight of feminist
criticism will help usto formulate a relationship to the past of the child and its relationship to memory. In
contemporary female autobiographies the memories of children are focused. In such texts, we identify
an “Aesthetics of Rupture”. Here we also come across the role of the adult narrator and her act of
remembering childhood. The representation of childhood and its relation to adulthood be the central
concern of a female author. It shows the context in which the child had been represented. Not only
childhood is confined to primary spheres, such as school, family and social revolt, but also distinct types
of children are presented. The whole purpose is torelive the childhood and in this process remembering
is the only means of such recreation. Similarly the voice of childhood is captured with a lot of linguistic
complexities. It generates a variety of narrative technique. Child’s use of language is very important
which comes under the sphere ofnarratology and stylistics. The writing of childhood within the larger
cultural and literary context of the period acquire a lot of significance.

Autobiography is a literary context which unravels the innermost feelings of a writer. It provides
self exploration. But at the same lime Susan Stanford Friedman has put forth this problem even s in
this problem of gender discrimination even in creative writings. The problem remains how a woman
unravels her innermost who is taught to be submissive and docile. Majority of Indian women
autobiographies, in spite of the gender discrimination, make an attempt to express themselves. Among
such texts are: Sunity Devee’s,: The Autobiography of an Indian Princes (1921) Mrnal Pandey’s
Daughter’s Daughter (1993) and Taslima Nasreen’s My Girlhood Day. Such texts express the inner
search of women with women’s point of view. Suniti Devi in her autobiographical writings brings out the
sense of loanliness of a widow in India with apprehensive of being disgraced in society. As she says in
The Autobiography of an Indian Princess :

Widowhood in India is different from what it is in the west; it isa far harder life. Caste, religion
and custom make it very hard and sad for the widow, whether she is old or young, If a widow laughs
loudly or dresses in a way that could possibly be called gay, cruel remarks are made on all sides, and if
a Hindu widow gets at all a bad name, she suffers greatly in the hands of both her own, people and her
Late husband’s’.

Mrinal Pande, in her book Daughter s Daughter maintains how an Indian Brahmin Widow
suffers due to the male domination in society:

Each day at three thirty, after the ‘Lobh Team’ has passed by, Manasi, whose real name is not,
walks up the street clutching her books. She is a childless Brahmin widow, who is not even permitted to
think of a remarriage. She wears no ornaments, but tries to cover each inch of her shapely body with
ugly loose blouses with long sleeves and limp muslin saris*.
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Taslima Nasrin in My Girlhood Days narrates the pathetic story not about herself only but also
about how her mother had been tortured by her father:

Babaraised his exbrows as he read. “What is this? I bought you a new Saree only two month’s
ago!” he said.

“That is no torn” Ma replied coldly, “I wear that one Saree, and I do all the house work —
Cooking and cleaningand washing and scrubbing. A Saree is not made of jute, isit ?”

Show me where it’s torn | Baba demanded, frowning heavily.

Ma’s Saree truly had a small tear in it. At Baba’s words, she ripped it apart and showed him a
long gash. Her eyes remained still, like the eyes of'a statue. A painful lump hurt her throat®.

Bama (Pseudonym of Faustina Mary Fatima Rani) a Tamil writer has written her autobiography
Karruku which means palmyra leaves, whose serrated edges make them like doubled-edged swords.
She compares them to her own life. After college she became a school teacher because she wanted to
educate poor girls. At26 she became a nun but her experience in the convent school was so bitter that
she was bound to leave it after seven years of her service there. In Karruku she has mentioned her
experience at to how ideology is maintained outwardly, but its reverse is experienced in reality:

There is a lengthy training and preparation before one becomes a nun and decides to stay in the
convent. What they taught us at that time was truly admirable. They told us each one of us is different,
each one is unique, there is no one else at all like us in the whole world. It was good to hear ‘that God
created each one of us ina very special way.

But when it came to actual practice, it .s not like that at all. They expected us to behave asif we
had all been made from the very same mould. Nobody was allowed to think differently or speak
differently. We had to accept only what our superior told us, as if it were God-given Scripture. If you
didn’t acceptit, or spoke differently, then that was the end of you. They said there was something
wrong about your childhood, some gross mistake in your upbringing. They said there was some fatal
flaw in your family, as ifthey were looking at your horoscope®.

Further it will be pertinent to cite here how Namrata Jain in her essay “Childhood in working
class” presents arealistic situation in which the girl children in India are treated as inferior to their male
counterparts:

Every Indian household looks to the birth of the male child in terms of bloodline, family name,
and property. The girl child is not seen as a permanent member of the family as she is supposed to leave
home after her marriage. This cultural/traditional foundation gives birth to gendering of children. As a
result, the girl child and her needs and wishes are supposed to be secondary to the male child’s. This
gendered treatment of children gets aggravated with class as the working class calculates birth in terms
of generation of income. As the girl does not promise the same for a long term, her value and treatment
differs fromthe boy. Conjunctively, the girl’s/ woman’s contribution towards domestic work and
remunerative work is not estimated and regarded in the same way as a man’s work Thus, the definition
and measures of childhood resist any kind of universalisation’.
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Until 19% century, there was no authoritative voice of such autobiographies of Amrita Pritam,
Shobha De, Sharanjeet Shan are blunt in self expression. They appear to be critics of social taboos and
inhibitions. Similarly Vijaya Laxmi Pandit, Krishnahuthee Sing and Nayantara Sahgal reveal
autobiographies which are written basically inrelation to Indian struggle for freedom. Savitri Devi
Nanda has written her autobiography entitled The city of two Gateways, the Autobiography of an
Indian Girl and Kamala Dongerkery has written on 7he wing of Time. Similarly Urmila Haskar has
written her autobiography entitled 7he Future That was. In Odisha Madhusudan Das’s daughter
Sailabala Das has written her biography 4 Look Before and After ( 1956).

All these autobiographies indicate that women’s autobiographies very often deal with familiar
and social relationship, their trauma, gender-discrimination, the story of marginalization and victimization.
They resistthe paternal narrative of male autobiography which silenced the female voices. On the other
hand most of the male autobiographies concentrate more on their success story. It is for this reason
female autobiographies involve a feminist study with ina particular socio-cultural context.
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Svnthesis and Biological significance of some compounds of 4-
Thiazolidinonederivatives
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ABSTRACT

Heterocveilic compound beanng mitrogen, sulphur and oxygen has vast importance n
methanal chemiatry, 4-thiazohdinons 15 8 most important derdvative of thiazolidinone. It has
a carbonyl proup at 4" position & substituent in 23 & 5 position may he varied hn the
sreaiest different in structure & properties 15 exerted by the group aitached 1o carbon atom ai
seeond position and to N- gtom at third position Synthesis of 4-thiszebidinone have been
carmied out either by cvclization of acyelic compound or by interconversion among
appropriate substumuted thiazolidinone dervatives. The svnthesis by classical method it
required aboul 12 hr while the same reaction which microwave irradiation required only lew
minues

KEYWORDS: Heterocyclic, 4-thaizchdinone, cyclization, classical methaod

INTRODUCTTON

Heteroeyelic compounds are the essential part of chemical and life sciences. 4-Thiszolidinene
belongs 1o an important group of heterocyelic compounds and it is derivatives of thiazolidine
containing sulpbur and nitrogen i oa five member mng A lot of research work oo
imazchdimones has been done in (he pasl. The nucleus is also known as wonder nucleus
because it gives out different derivatives with all diverse twvpes of biological activities
Thiazolidinones are saturated form of thiazole, that have an atom of sulplur at position 1an
atom of nifrogen at position 3 and @ carbonyl group at pesition 2.4 or 5. Substituent in the 2-,
3- and 5- positions may be varied, bat the greatest difference in straetare and propernties is
exerted by the group attached to the carbon atem in the 2- position. d-thiazclidinones are
denvatives of thiazolidine with a carbonyl group in the 4-position. The thiazole ring has been
extensively studied and it torms a part of vitamin-B as well as Penicillin. Reduced thiazole
serves In the smudy of polypeptide and protein and oceurs as structural units in compound of
biological impartance, Tetrahydro dervative of thigzole 18 known ag thiazolidine and the axo
derivative of thaozlhidine 15 koown as thizzolidinone, Substifuent o the 2-, 5- aml 5- position
may be vaned, bur the greatest difference in the structure and properties is exerted by the
groap attached 1o the carbon atom in the 2-position.  4-thiazolidnoncs gained atiraction by
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reyesrchers due to their broad spectrum of biological and phermacological activities, Seversl
derivalives of Lhiacolidinone have been found 1o be posscsscd antibaclenial, analgssic, anti-
inflammatory, anti-oxidant. anti-cancer, anti-tubercular, anti-ulcer, anti-HIV, aotimalarial,
and anticonvulsant activilies,

Thiszelidinene s L{ajthe devivative of thiszolidine 1(b) with a carbonyl group at
position 4. There may be substitution at 2, 3 and 5 position but group attached to the carbon
atom in the 2-position of T{c) brings about ditference in struciure and properties

Hr fﬂ H Hj %
QB QE il | 5
LLETS) 1{b} Lich
1. Some synthetic aspects of 4-Thinzolidinone derivatives

There are several synthetic pratocols available for the synthesis of 4-thiazelidinone and its
derivatives. We have discussed some of the methods here.

The reaction of c—chloroacetic acidi2). s ester or 1ts amide with thiourea or N-substtuted
thioureas produce 2-imino-4-thiazolidinone(3y The reaction proceeds through the formation
of the isothiourenium salt, which is the chief product, if the temperature is kept at 25-500C,
wrespective of whether the solvent 1s acelone, ethanol or dimethyllormamide, The cychisation
veeurs when the reaction takes place in refluxing ethanol or with peor yield in refluxing
henzenc| 1-4].

e Rt Tl
ClCHp=-COOCH; | WHCR-MH, @ —————
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Thiazohdinones Ty were also synthesized by the condensaton of thiourcas(4) with substituted
a-Chloroacerate(S ) at higher temperature as shown helow|5 6]
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The direct resction of thioures with aliphatic scids in some cases yield thiszolidinone in poer
yiclds. N-alkylthioureas {8) reacts with chloroacetic acid al 106" in presence of anhydrous
sodium acetate fo give 2-alky] iminothiozolidine-4-one {9) and traces of { 10)[7.8]

o o
el FH
RNH-C5-NH, + ClOH-000H ———e= 4
B
R HN
|.:| II:I

Schill"s bases(11) generally generaled in sile from the  aldehyde or keione amd 2 primary
amineundergo a well known reaction with e-mercaproalkancic acid{ 12} or their derivatives to
give 4- thiazolidinone] 13 3[9,10].

1
i A
2
& M
S
Comple——f' = HE—[—(0OR ——— Ar
H.—-"" H
i1 Br 5 R
13

=3

J

12

Simple condensation of Schiff’s bases with mercapto acetic acid vields 4-thiszolidinons(1 7).
The key functional group required for the reaction is an amine(14). carbonyl compound{15),
and mercapto acetic acid{ 16). By the classical method, it required about |2 hr, while the same
reaclion wsing microwave imradiation required only -8 nmnutes,

[ o [ j 4
Ar-MH, - = i HE‘/\'EO L'HEF
5 Lol

14 15 | 2
Ly

2 _Biolagical activities of d-thiarolidinone derivatives
i) Thinzelidinone as o Antimicrobiad Agent:

Tejaskumar ¢ af. have been synthesized a serics of 2-(substitutedphenyl)-3-[4-(2 4-dichloro-
S-fluorophenyl)=0 (ZthienvlpynimidineZviureidoJ3H! methyl'carboxymethyl-4-thiazolidinones
amd evalualed thew antibaclenal aclivily agamst b eeli, F. awreginosa, 5. aurews and
B anehurifis vsing the cup-plete agar diffusion method and antifungal sctivity against O oroses
and " alfbiceris, In their study they found that seme of the compounds possess considerable
antibacterial activity due to the presence of methoxy, Huoro and chlore groups, However the
activity of the tested compounds is less (han (hat of sirepromycin and some ol the compounds



Urnanabha 103

possess good anti fungal activity. Mone of compounds was found superior to stamdand used
against any of the fungi [11]

W = Aryl X% = H, CH, CHyC00H
(18}
Bhooter  af  have been  synthesized  2-arvhimino-dearyl-5-[ 503 d-dichlorophenyl}-2'-
furvlidene]-d-thiazolidinones  and  evaluated their anti microbial activity agamst £
megaterinm, N, auwrens, . ocofi, P velvoris, A, miver and in ther study thev concluded that
remarkable inhibition was observed in compounds beaiing substiments [ 12]

—~R

A,

B = phenyl, 2-methoxyphenvl, 2-methylphenyl, 3-methyipheny] 4-nitropheny]
{19}
Kavitha ef ol have been syathesizedsoms novel bioactive venlataxine analogous such as 2,3-
disubstiteied-1 3-thigzolidin-d-ones. All the syothesized compounds were soreened fov thea
efficiency as antimicrobials & vitro by the disk diffusion and micro dilstion method against
pathogenic straing such as A swbaiflis, B eoli, P flvescens, X compesiris, X orzoe, A,
mier, A, fovax, o oooyspornmm, {L species and b morediforme species | 13)
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R =2-F, 4-F, 4-dimathylaming (20

Parmar ¢f af, have been synthesizedsome new gnd Wologically active [1,2 4fwigeclof3 4-
b][ 1.3 4]thiadiazole-2-aryl-thiszolidinon-4-ones by reaction of Schiff bases with mercapto
acetic acid in presence of THF with adding anhydrous ZeClo. The compounds were evaluated
for their ammibactenial activity agamst i siheilis, 5. aerews, ' aeruginose and B coli. Some of
the tested compounds showed signiticant actvity] 14].

\_ s
\ / “>//J
9]
Al = CaHa, 2-ClCeHa, 4-CHoeHy. 3-NOGH,, 4-NOSCeH,, 4-0HGH,
i21)

i) Thingelidinene as a Anti-fnflommatory and Aanalgesic Agent:

Pruvesh ¢f of symthesized thiozolidinones dedvatives from the 1-actvnaphthalene 1-
actynaphthalene on brominating with chloroform wives 1-bromoactynaphthalene which was
reacted with substituted benzaldehyde thiosemicarbazone in ethanol as a solvent ghve 4-
naphibalen-1-v1-2-12-[(substilmed  phenyly  methylidene]  hydeasing -1, 3-thiazole.  This
compound] on addition reaction with thioglyeelic acid in presence of zine chloride as a
catalyst and dioxane as a solvent gives the final compounds. Their structure has been well
charactenzed by physical and spectral data. The new molecules have been evaluated for their
potential anti-inflammatory and  analgesic activity. Among the tested compound  twao
compounds were found to posssss anti-inflammatory actnaty, The study was amed af
evaluating the anti-inflammatory effect of compounds on rats, Male Wister albino rats
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weighing between 200-250 gm, 3 per group were used for study, All the doogs, including the
standard drug diclofinac sodium were administered ip. al 30mgkg” doses. The anti-
inflammetory screening 15 based upon a companzon of the activity produced by compound to
be examined with thal of aciivity producad by known concentration of a standard drug [15]

]
Ar = Z-NOs-Cel Ly, 4-NOs-Cel Ly
(22

Feetu e af have been synthesized 8 sorics of 2-(arylimmo ) 5-(pyridine-2-yl-methvlidene)-
| 3-thiazoliding-4-one by uking appropriate synthetc route. All the synthesized compounds
have been examined foe therr anb-inDammatory and analzesic aclivily using carrageen
mduced paw edema method and seetic acd induced writhing methed. The test compouneds
showed significant andi-inflammatory and analgesic activity. The structure of all the
compounds has been evaluated by elemental analysis and spectral analysis (IR, 'H NMR).
Thus the amalgesic and anbi-inllammalory activilies o compounds were compared with the
result of their docking after removal of the co-crystallized ligand presemt in the 3HSS
structure The maximum anti-inflammatory was found to be 56 34% and analgesic activity
was 68.74% [15].

R = aniling, p-chlore aniline, m-toluidine, p-toluidine, 4-flucro aniline,
a-nitro aniline, m-nitro aniline, o-chloro aniline, o-bromo aniline

(23)
el hinzolidinene as a Antitabercalar Agent
Feray ef of synthesized  5-Benryhidene-3-(d-substitimedpheny )-2-{2-pyrrolyli-4-
thiazolidinone and evaluated their anti bercular activity  against  Afvcobacteriom
tuhercwloss. n their study they found thar compounds (where X = ethoxy and chloro) gave
zone diameter of growth mbition less than 20 mm.[17]
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K=HO0 OO H O H s, U H:
(24}

Pushical er of  synthesized a new  series of N-[3- |H-G-nitroindazol- -yl -propyl]-2-
{substiputed  phenyl}-4-oxo-5-(subsinuied  beneyhdene)- 1, 34hazohding-carboxamide  have
been from G-niroindazole. Structores of all the synthesized compoands were confirmed by
chemical and spectral analyses such as IR, "H NMR, "C NMR and FAB-Mass. All the
synthesized compounds were screened for their antibactenal, antifungal, ant tubercular and
anti-inflammatory activities, Results of antibacterial activity of the compounds showed good
activity against A swbeilts and F. colf Some of them showed zood activity against 5. aereus,
In ease of antifungal activity compounds some showed pood activity against A fged and 4.
Hevus while none of the tested compounds showed significant angifungal actovity against
cifficamy. Among the tested compounds some showed significant ant tubercular activity and
good anfi-inflammatory activity in the series. Results showed compounds comaming nitro
group displaved good activity against all stramns than contaming chloro or bromo group. 18

Q1" ?: }\//\//r-m“ﬁ\mﬁts
a)ﬁ;&\—cm

Ar = 2-C1CHy, 3ClCiHy, 4-C1=CcHy, 2-BreCHy, 3-BraCgHy, 4=Br-T Hy, 2-N0;-
CieHe, 3-NO2-CiHy, 4-N0O;-CiH,
{25}
o) Thivzolidinone iy an Anti-ulcer Agent:
Taranallhh AD ef of, have been synthesized a seres of thiazohdine-d-one denvatives from
sulfanilamide and evaluared for ant-inflammatory, analgesic and arti-ulcer actvities, The
anti-inflammatory activity was investigated by carmapgeenan induced rat paw edema method
and analgesic acrivity by acetic acid incuced writhing and rat caudal immersion method.
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Antivleer sctivity was investigated by pylorus hgation oleer model The nimesulide was used

as standard drug for companson. The [ollewing compounds showed polential activity. [19]
R-

\ N \_/ "

R-R;-R:-R:;—H, CH;

(26)
¢} Thinzedidinene as an Anti-HIV Agent:
Rao ot . studied the anti-HIV activity of several series of 2, 3-diaryl-1, 3-thiazolidin-4-cnes
and reported a new family of antiviral agents acting as NNRTIs with minimal
cytotoodcity [20]

C
R = “~z,
Ar M 5
L'
R=RK: =1l Clls. A=Phenvl
(27)

M Thiazelidinone as an Antimalarial Agent:

Solomon ¢ @f, have baea synthesized chlotoquine analogues having a |, 3-thiazalidin-4-one
nuclens at the terminal side chain amino group of d-aminoquinaling. All the compounds were
evaluated for their antimalanal activity against P folviparum in-vitre and some compounds
that have shown their activity comparable to standard drug were also evalusted sgainst P
yoelfi in-vive. The best compound (1IC50 — 0.039pM) posses supericr in-vilTo aclivity
comparcd 1o chloroquing [21]

i
A~ A
HE \‘M\_H___.r'” ll.'
/L L j: L
0 T e
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) Thiazolidirone ax aw Anticommlant Ageni:

Cunicoed af. have been synihesiecd several 5-[(2-phenyl-4-oxo-tasolidin-3-vl) aming]-2-
oxo-thio  barbituric acids and  3-([4-[2-alkyviphenvl)-4-oxo-1,3-thiazolidin-3-y1]-1,3.4-
thigdiaanl-2 vl methylaming - 2-methyl-S-monosubsiiuted-guinacolin-4{3H }-oue aml
screened n-viva for therr antwoovulsant activity Among these compounds few have
anticonvuleant activity [23

u [} LY
HH ‘H"HH"'_"-_._HHM ""fﬁ
}\ =
& : [a] 1
-
l\I\I\"\.
R

R — p-0CH;, m-OCH;, p-GH
(29)
k) Thingolidinone as an Anti-gondi Ageni:

Romulo of af. have been synthesized Thiosemicarbazone and d-thiarelidinone dervatives in
one amd two step respectively from thiosemicarbazide in satistactory yvielde, The synthesized
compounds were eviluated against host cells infected with {ovopdasma gonddic. The study
showed that thiosemicarbazones and 4-thiazolidinone denvatives wers effective agunst
intracellular ¥ gendii 23]

R4

: |
\ |

L % o
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LO0H
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F!'.'|=H:_ {_:‘HJ.:(_‘:H 5|{_.1-¢,Hj. R;=:-NU;I3—N U;:d—Nﬂg

(30)
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3G 2 QIS

ARAF6RIAQ B&2I AFR B QUMD :
e Sela-aae

derda 659994 Al

IR AGSIEEe 9@ 9198 2eaie | @ dd @den agaiial AnY AdEe QEN QR;
6615 6915 GG QUITI 6 68l60IRR QTSR 697 699 69 9 AR IR0 Gy QI | 628
WIe §06a QA QAR AGVAIER TN QITIER 2RAQ NS FGAY @S | (AT 2R,
J0IR, FINGRY, gRITIN, SINEaD 606R ARIe 8 ANQE gRld ARAN | AT 62AIRE.
Q01 4E6R QIR Q6% | 19 QIR6R 8] g AIR-Ueg ARl Fele1ea 98 62108 | Qg IY QIR
JOIR FER ATIP AP REER 2N IY A | 20, 3R e He6a 694 AETAES AN AS
(AT QEER 6R60 67100 g8l AR aIN; AQ 99 RN QIFl, IRCRR, HINMNEAUL ARUIQ |
ARG FR-C12I6Qd JINes AR | AR SN IFOR 2RI P19l o @ Q8 JGHR
62IRelN | AARQ 2YPFREE G2l I 29 ARG | geE6a @ JheRs AGSAIeER 62R2N |
64620 AESAIER AIRQ AT, 66€ G2l AR JALENG @ 4G @6 | NFNFINE F1eR-
ATQ, FON-GRIA 68 FER-26QT 606G 6U0F GIGe 62RCIN 695F 6AFF AWIRQ TR
2IgelN | AL HEEQ @ AAAEQ TRNRR 26 FIT; ZIEA 6 F6E! YR AR JAITRIFN QU
Fea8m O3l 60071, QG 6 QF] 69R 6 R6C GIFQ 63l 6909l AP e AGIAIRE
JRISE QG | Inea FLast e QF6a 98 24 @ | PIAAIN QOR 6960l | 698 QU IR
AR 62In Q62 QIF; A AR AP IRIRIR CAIRAN | 620 PFSE 2¥ AIRR ALIRF AR
QI | OI'Q 220 QAR ANg AR; 2die, A&, I9oY, 99F AQRE 29 FFE0 | YIR 2RI
62 YRR P6Q, M F6Q AR IYHER | 6R6066R RIARY QBN ARIFER B F6Q G
6R60696n AR 6ARER Al READRAR VFTER NB FEQ, ERCFEAER VILIR AUFICARIER
dq 290 AR gAY R6Q | 698 MGT LRI 6RHR | 88 | AR | 080 ¢ A4 2gQ 2B IS
ora Q8Q ARG QR 6QREN | 681N ANNRER, 6AITN FEE AITIER 62 FLAUER @ ERAYUER
62 ARR AP A°AR 96 AR PR 62 DRI 26N st | 62 694 AGY NS KRN BlLl
@691 ALE JRIFE @QAIN |

2l 90Y 69 AVNRER 699 TARRR 26 GI2l 6RER QIR @ ARERE! Al LIRS 2R AR
6 Q6S; 26 AWAYRIR AP 6 7Y AEER CAIRIIRFN | FIRE 6RIR @
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PR QG@I@Q 69l 4@l (Most Conscious point of an age) | 64 699 PR AU 6LIRIIN
692 ARG 69 2IBAR AUPEQ AR | 620G A&F, T AT 62IRN, G’ AIHEa 1T, o4,
Jd, B9 910 K16 YNNG AQ AR F6RSE 223 | AW 8 ATE O FIRAAINT 6HREI, FIRIQ.
2IGHIR 92N 6 PRI FARRS Ci IF FIRIQ FQAIN | G’ AR 69X 63! gRT 6202l FIRIQ.
62 692 AR TP ATAIRT ATER QU 6QRAN, 62A6R EARS QAR 6w Tea e
QIR 699 01 9 0 FQ2IN 6 SIgl AF-AFSNIES Aeca 98 QAN QINIea | Gl D ARG |
62260 2N AP 9B8QD AdI6, YR RIYRVI (Surface reality); 2N I ANPQ 2AB8QA 2B,
2RUSAIE QIBRG! (Inner reality) | @ @R QIR 24 FRIQ AR | AP 6 YE, V1R 6 AP
9 98l 6 Age 699 6RYR 699 ALY 98 Qa8 P12l 94 YIKIS 6 JRILIIRT | AAICRISR I,
2. 6@@‘2{ 60¢. @@@ — ‘xxx a real literary interest is an interest in man, society and civilization.’
g9060 644 6REGER AR, A°YF, ARSI 6 AR ASFIeE 96 §8I 6 ZIge 2N 6a @ 6ad
AIeQ 238 JPEQ IGHIR QEQ 6 PRI FRIR QIPER QU T AVGYER | @ gE6Rand QIQY
RR06R 6460 G190 AR GRIF AN G0 PRI 2R JAMINER JBTHE 38 gBREe 62RAIN
RUIAER | 699 AR AR 6 FIPFQ JEAAE 6966 FG¢ 29 698 AARIAR RIS AAIP
QUEQ F6AT QIFER U6Q 8 AR 1 QAR JRIFE KRG |

2RI FOIRNIQ CRINIG 690 §¢ ABEYER AURYILR DI @AY | ALIFART AR (€9 0)
QIR ADHIER 6R9R Q65 Arlg B¢ ADGHER TN RURIAR AIRIS! AR ARl 8 R0IQ @ QeIsh
Qe AR QITIER 0G0 62 AU | gaIF QURUILEER AR JF 9IF @@ AR 62RA0M! |
oReda AEErIER, F69808 QER, Jha, G8q 6 AR FRAIRI AIMIA VERY 2TER;
2GR 1 98, QAl, JOR YOo1 ARUIQ | 1RIgeq ARFYER JIH IR 92d aG26R ARl FLIRIR,
g1, 62Q193, QIF AJeR1, FARIR, FAIRR, AUS 8 98k FUQ AN PARFIES | AAIIAR
galel 98 goQ a1l QReP / 2eeRde oF dA 9Q6 AUNBRd, ZEANE AF AUMIAR TRIGY
dRgem fle 6AIRE A90 68ISe, 9Re, F6a8e 6 Q6aTe QR RARINN IR AN FEe
626M Il dIoRMIRE JRIQ AR RIS AN | 604 UMY 6LRTRI 9@ FIFER @R
(democratic art) | SEIPR6Q IS Q62; ‘ANG’ G | RAY 24 F3g 6 BF] TR ATINPFTR RB2IS |
QUMY TR 9@ FR-68Q Al 6o ARAARIZ YRR 6 @ YRR, QR 8 ATLQ, 64ISR
6 68180, 9¥@ 6 gfa, dIQY 6 2AQY, dda ¢ §Id0 | Farude IR K68 g/, 99 o'
A6 9F6R AWIFR QLG 6 §0RY, FALAINFR I QIR 8 ASYIR 6QYARAN,
2IRIQT AUNER AQ0Q 71 AIRAIQAN 6 I AR FQAN GIIY 698 CRIRT s6a 94l @
60Q2IN | 626666R TI0R 20D 60 6ARIRE K2l @ cade @0 ARed, 8de v 28 Gad
6RdR FISERI ¢ AT @ TR 6N 220 K2R | YRR AT 62IRTRI SRY ARIRIQY
(Prose epic) | 641N S RIIEN Q1 RAIRY 6 6FITN S 90ER ZRIQ AR 6R6L 6RER YUARILIEN,
Sl QI2N, ARELN 9RQ, 6318 RQ, 69I8R IRFIR AR 6 J8 CART IR 9F W8 64 vlQl
62RdN AIPQ @198 QI | QG AER, AYER, ARFBR AW kI QIRIQ Ge6a IF
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Q2N | TN QUMK 691N AR A QY | 6426Q dldl dIN Q°%§ 6 AR (1
oQ | d9eea QUMY 6LlInGIN Q°%@—§ﬂ<|€l (Culture-Construction) @ @ ¢16Q1& 2EmsH |

nmo

2IRIQE JPIR1Q FRINICY ARE°E F0IR10 AUALR TS 699 AQ AT QS 62IRE g
AGQ 62060 AFY @GR 67690l 8 AdRIER YA | AR, TA, AT 6 AIFe ALY
QUMY AIRQ ARIQE Qi AR 699 1 gee @f danl §°¢ doIa1 ZIeAe Yo1e SgYRa
QU2IQ (€ C¥8) IS ANE FL6Q Gl QAISE 21 JIR AR G9! JLEA RIFY AN SRR
AP goe A6 26Re 9T 6 698 NF-0GF (9Q A AR A, 2RrF, 99 A6,
QUERIG-QTI, TS| RVUEQ FYR A | IR QAMIY JRISIRI G6L; IRY @ LACG! Q6L;
6Q2-6RU6! 6 6929109 A & @Ganl | AGAE TG, FINAT 6 2IPRR YA AERIETRIGS
QTS ARINER QG0 2Rl RPN 6 690R-JRI2T AU | 9 UAIR RARMIAER CJHIGS
AYER F80 Peie (9 J2ea @2l QLKA 6AVIRER 6AR-2IRIYl, 6de-AIA 6 6Lle-
69710 ABRG F1RR-02l QU6R FoQ GeleR! | FINER6IE 699 2FQRI0 Rl R6M FI2IQ SRR
@8 98 00l 94 / JRa @F Ge6a QIY, TR, LR 6 ACR M QORI AR AUAYIA |
AR QIIRERER 69 g6oYa F8E 6aleN 661G Fee QU | 62 ‘ARG’ Adies 816 UB-0&d
QT6Q FAQ 66M | eRaS, AIRd OF, eAIY 217, AR diEalal, 626RR 6904, saldial,
26QI5 6QI6AIY, PN G6aaY, YTRERIRI I 699 ANRR 6 AIRRR QN 98 aER G2l
2R GRR AR | 8.99. NERRY. ARFZCRT, SN ACE YT RUMIAER 696 ARG | QEm
02l 2 62PN JRIQSIRT | 626 FrI 6212 62IRTRI 291 Aol JIQl | RIR, FERRRIR,
2IQIQ 6 ARG 69R 9% MNPERLR AUCRIT AINIFCIR A6 ATRI Glel AARYIAER JRIS
gl anl | AIF, A8F, ged 6 °Y6 ARIR 96 699 dHae ARG §6 @R 2IReIRI 8 ALY
690 QTR ARFS IR Glel 2R QBRI @ | 699 Q¥ WINGY NG Adigg I VAR
62IR0R Qe 62RI §°4 JPIRIQ GRIAIR 6 YRE°d J0IRIR 2R Jea AR gl | Y9l
AIRR 2SYQ 699 692 AINIA A6 62Rl G9! 2R AT 6 AdEg 29 @ QR FARYC AR
AM@B-0E8a AIede SRId 6Llan |

inen i

Qg AERYER RUMIAR IR GIF 62RAN 696H 6Z ATFYER AU &g AT, A6Y 6 ANRY.
UG Q698 99Q IKINE 96 @f 2IAG | B¢ ALGIER AT AN AL 63T 631N QAU
AWIPY FR1R AR JRIGE FR@, ICl TRER 64180 NGO UMNILIRAG EJIRTR FFRE 62IR@
6289R F1l AoUde AR-AGINRTR U 6 FQENG. IR G QR ¥EEE QUMY Jigl &
A8 A6ARD! | 2CARRIER ARE FOINIR ARINIG 69RR 699 FUQE AAYAR YORR ARl GlL!
IRl 62 681’'E IR FYQY ARl LIS FREQ 64 AR FER ‘FHRRlT RS1R” (Uncle Tom’s
Cabin) d& QAR | Y@ QUQUIY AAIRER Y60 RIS JRIRRI 69 QIA-6541IQ 62Rl ZIARITRE 6
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2I6ARRIR AA-g2IR 62RI A6RS | LCARRIQ QE-6TTN F6aRIER 121 Rl Y@ AFR 2ILie | OR
69208 a8RIea FIeda 6AIRTQ ‘A" (The Mother) QURYIA YOR gRIS TRIAAI 69 QIR GEQ
e G991 6AFeaa 6ol GRS | 6A06A FIR JIARQ AL FTIR AT SIAe G0 |
652 @046 Aaf6RdR FIAR, 69I8E 8 UIGR FoQ BIRYE 9IRSl @8 Gedle NG arad
JOINIQ 64T 6 G°¢ IR AR QNG AR FEM QAN | QAR 6 QTR QURHIAQ QSIS
gRIRER 662 RORIAR 66T ATER 62 BIRIR 2R 7] 6FIIQ AR, °YE, TRHR 8 6RIR-
AdR0IR 690 6208 JIGeS | UARE TRIREAIRR 626M Y8 99600RIQ gaf QRSP |
BOREadR G196 AIRGE 6F4Ia 694 9OR 98 SARIRFICER ZTRIS ATRI 62AIER 626/ 2R,
dARIR, 69I8R 8 Q1PRY | IR AUIRES 626n 6dIRd, Jdde, G909, IR, QIR
2RRIAGY e 8 AP QIRIR1, 123 Gl 681086 gell | AIRE AR IRTA FUSRIR FIR
QO6Q 84 6210 H0Q 2R YIILIR 6LIRTERN 8 FINIG ANFYIAER G 08 Fe FIQ QR FAIad
QCISem | TelR 602 6dARIRa FIF-6E4l 6 @E-AAIR] VIR 9198 QU 6AREAER, UG
‘Agdl’ 9@ J02de 2UaUIdea ZIFRIA-ANRR 9@ Ua giKee @R66n, JIf-ARIRa ARIRE
PRANIRE PR 50K IR UFCRER, 65180 ARIRNINE R 58 F6R, AARIRNRT SRI6
dIR 298 AUEQ GRIFY QR AR gAY TR AR CRER 64 622Q FSIUN 62VRRQ AP
6R60 FRIR AR VlF AAMIANNE JRITE P& | YJRIYER QlF ‘@°AIdl 21094 Jiel 6&2
ANPR ORILR Yol [IS, QI2IR RIS AP AUEQ RIR JFARN ‘QaR D04 6a JRIEe afiew
AFales 668 Goa giQl din 9@l PR QIF ITAR PR Gal AR FeRY AR
0adIq FSITRAN | FRQ 67I2RE AU d 6 AYNCIQ RIS AIRH | LSS AUER
IR 62108 00 | ARG G2 AR ANFR AIRIRS! QIR FgQl | @ AR
gIA YUIRGI AR AY8 6F ATMNIAER RIS IRIRE | YURE RIS 6 Y AIRIQ,
QUERITIRIR B ARFIER RIS Y AR 6RIT RN AR |

ARG J6Q ARIERS ATFL!, AIGERE! 1213, FRUIeR ARIAIR, 6aIdIRI ARIE, AEIR
F6dIa QY gas GO 698 JIRIY JR8 A6 AUMIY EAYES | 6IACREIER BHII 6RYR QEL;
QG Rl AR AEAR AARRIR | 6T LRI G6R Q8 64 FNQ AR, FTNR, LIRS,
QAURIAIRI, 6DIRY, QAPRAGIRI, GolR 2@ Jiel 78 Aen kI AR JEAIQ KRR 98 ¢ AL
Q Rl | 604 AR AGIFIER 621 AR AT | Y 8 UAYPIFNER 62 64ITIRQ RIQE]
26 Glel 62I6R ISR 2 A6 | AREITER FRIYININIT 699960 62l RIS T°Fe | o1
QYR (e CNC-¥8) Ckl 6418 62l | YEQ ° B Yow FRIQ Y 6 63PN RIRS °YE | ARG
ARl QRIIE 62l (8 Y9 2sd °8) | AeY 6 2E°AQ YRR QIRSTE A1 264 QISR (. ¢¥T) |
QRISG! U6 95T AIR ARl FISIERR SR | 2IGd 62Rl CISeae RS | AIR 2P6R YT Q&
62l ARIRIFA | 61662 UG 2RI REGI6Q | ARR 2G4 6AIY ARRIQ TR | AR 62/l el
AR%0 | RUCRIS-QE B FAG-QT AVERFNRE IR JRIGe FAERR! 69 6ACIER 6Qdq 3
PR08g 6518 RG66R | ARG 6GIRY UA CAIRE ANIR FIA AER | YRG! U6Q T6Q 6L
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ARG Q8 60@ Q0 Clel 621 6ERFR | QER @R ¢ R0 PRI 694 2I06Q Q@aR
aQ 2RR QTG 8 6AFIRT AL 62AI CRAIRE QUGN FdiAR | K@ 694 986 Je-UIeATR 6g8!
¢l 698 @Reaam Y A06Q RQ REAIRG 627l | I8 QR 6841 62RT6R AIRHTE FTR YICASR |
Q2 2126 62n QAR 9fiQ | 698 AR IRYS 626m ClcEl 94, J990 8 MeAbR @d | @
QR 99 Agd 2AURNEAER NRER ARHGR JRIERI | FIRAIR ¢l 2 AIRAR! | ZIANIQ 69R Bl
20M! 661N Q2 LYE | PI2l 62Rl @9 AaF6Rde YT, 99 ANBRIN °YE | AR 9GRS
AP AFER @F 62IRGRI | € ¢ Yo kP JeRE! AAVQ JINEER ARHTE QRN Y 6 2R
0 ARUIR YR FTER SRR 6g8N 6 e Gal MIRADTR 644! | TR J0FFER 699 AINoaR
SRR @2l QRITR BIL 62RAN 69 ARG | F16 67620! 2N 8 ARG APYER YRYSARY
6RId iR O’ PR6Q JEE RPIER AUCKITT MBI °LE I8 66 Q0N | AREA-°RE TRER
AR ACIR GIFIRI QIR 6221 FINIRG! 66 010 62IRTN! 69 8 Qa6 G2inde URRIG
Q6 699Q 8 AWIFR AR AR 6AINE FRIQ AFER | ARFER Qe Aed 6 2aed, 8g 6
FRAMIL FRIER 62 PRAIR AFATR AT | 2EYS YUIFE! JQSRT ANV AIRER AFIRE JE
0 QORQIQ ATRI; G- 6EHIR ANIFS J& 1l QARSRI | 6l 62a QI TR 2BR 62@ VTG AIR!
JERIRAQIR 6 6dIRD | JEIARQ IR ARG IR @R QEliTRl 8 JRUIMAIER I 2SI
QII-909 7990 @A AR 6RIR ANY YEARIER | TRER 6@ A0MI 6TITN GOR AR, YO0
ARBI B QOR LG | 622 YA @ 0P AFIPS @B 697 V1 AR @ AR 66 @8
2138 | 62260 g6 208 diostaa AR 2ASYR 6 Qo ACAITS Ueqe AWIea Sa-a°ad | 632l
QUM JRREG 6 QUIBRS ANPR 53 69091, VIS VARG 67N 6YUR INIFE 62IRE 6aT0R
Rl AIRQ GOR 696 IR AR JRIFE FRQIQ A @AE |

ny 1

dE9 466l EMBIRClrma Yol g6 2N 66lIeNg @IQQGQIN (Responsibility) | 69§ @@IQI@@ ‘The high
degree of social and experimental awareness on the part of the modern writer enables us, without
much difficulties, to relate social and intellectual back ground to the nature of literary preoccupation

to our times.’ (Palican guide, Modern age) | 2IJAR o AAUAR QISGIR 2 KE6Q lee
AAIFS 6 6QAIFR 9IYS LG IR ORB AL 6T FREQ 8 GIPIR AE6QR VIPE A6 Y
AIRRR 6 AFIFR 6664 | 6a16d 20 6RYR (S8 8 AINg 816 6on B8 cned PR | B9 6R6Y
A9 296 RS AR 969, FIe PIRIR AT YIS AW RUEA TEQ AR | YIFSI JASE
QIROTY ANNER 2l Y 6R9R ANFR FINRER Go10 FYLAR AR P AR JRIR JQID
dRIg | AEsrIeR 62IrdRgd 890 | JRICARI 6RId iR gRY 99 98 c2IRd 2IRSd | 9l
ARG M IRIRIQ, FAFGI 6 TRREIEARI | Y21 ARIQY FQ ANFR F6L; F2URAG LRRIE
PR | CAERIINTR 6TAQ ATY 2G4 621R LIRS (@ H3Aer6! 6 YRIRTQ | U8 6ndica A&
Q6L, AWIP Q6L, I°YE 6L, 609n YRR AGEa RUEAI-0El, VA8 8 RS ATV
o QUPER dRld dIR@ | G2 AR -l 9@ dINIGY $BRTR YRG! J6R AUCER 69RUQ
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AME 268 F1g Agd QIRER 2IYEIR AedRTy 996 62RUIR QR | FRIREAILR AN 64180,
ARG, g8 AEEAIRE 60 698 WARRTR AINGR UAITY QIR 697 626Q 6918 ARSIR 6
P9 RUSIPINIE TER YR AEER FeRQ dIR YR 9Ra8 CIPl JANE RUMIAAINTER &Y
Q0 AR gl RS |

TRREFINERIRR AIPNER 7RIl FIRT 620Q6R YIRS AR 2R 62lad | Ad 564
Qd UA ANG1L ANNER B2l BEIER FIRFIT 2ad 68 RIEAR FRIR LAIR IRIRE | 698 A4
ARl FIRQ 621 @ AIRIS 6291, g2 292l Femia, AARITR 2ed gaal, A0Y 6 28°A Fal RFiedls!
8 QYIS 96 @9, WY AR, HINTR AT ALAIRE 6 AWIHR ATINIIFR 290
J0eRe A6 Arq B90ad A8 IR TSR 29Y6R A0S QF JRe, el g6 Adiel galx,
Q-IE 6 Yod 90 QIR ARG, Y6 g8 FIQER) ABUG 6 QIPIR 69R A6 6aRl IR
QUMD | 2TAVER € M Adel 69 AINARIT AR 6AR ALE 62l 98, ARG, TR G
QUMD | @ QIQQ WY 62RI Q8L IRCRL 6aI1FIR G214, 92l A8 AAPR BRI 6 AP
el 621060 6LIFRIR | YIRS AR 96Q 968 FIRRIQ 6 FIFIRIeR dRle 2R ARl PR |
ARSI Q14 (8 C¥M) 96Q T6R AINRIAR AF 212 air ¢ ¢ o ¢ adel 69nq A4 6RI AIRSR
6QIR P68 AURRE 68 AWIRFFR 8 97 AR 260YS (12010 FIFa ‘Qold 99’ (R C99)
RONMIAER 716 69028 | YIS FOg 694 TN QE-YER IRIL AR, LISS1E 6SITE 6 AR
§06a 02 98 QBRI I8l YRIFG! J6R 2IR CBRI QR | goQ QIASIABIEARI 8 96Q9 YIS PR
QIS8 62R SRACH | dISIGY 6RIFRIRT AIPARG! 2INg IR FId KRR 69 2IF QoY AR
IRIEIR] Q6@ Sl | 66T QUBERER AIRIREI 62IREIRl AQIQ |

5 QA RN 64 ‘Qdg’ 9F 2R g QR | 8 AGSE 9@ 6TlHRER ‘Arg’ ATER
A9IQ 62AANRE | AU ‘AY Y 817 B TR AR AAR A 6 6I'A UL AANY.
JRIFY 6222 | 1 UREIR QUMIAER FRQ AR FQE MBQ T3S 6 IRIRIQ | @ $BRT QIS
62In8 98¢ FOIEQ 8 YLIA AUER Q00 62108 2RI 8 ARAIFR QUMY | AR Y@ Garyde
Il 98 62108 FIGER AR (human relationship) @ 68R | 2R FYRIGT 2RLA 6O FFARE
69 FIRR-A¢e 8 AAR-ARG 21 Aaudadee add RE0Q AUNIAY 2INd @R 62aad | Q!
6] QTR TR 6 AP-AANER YA FQAUR 72 CAUR JARRAG AP 6 6926R AR
PRI 690 QoF AQE8 UMK | B¢ TR I @8 dacude eBalsy gew, Qudel <l
AQYRIER0! Q62, AGIRIN FINR IR I8 ARSI RURS 24 | ARG G2l 6G2 AWK -
QY GAICIRE 6URIEE YeREETN, AIRQELN 6 TYBEYN 6aCIER ffl K9] @ OR IR
AT, A8 6 LYE 2Ieq 9T 60R8S | FIF-AAIR Y& 26Q QU AR €IS 69&@ AQF AURMIAER |
da RUNIKR dRIQ J98 AR Qdea 6 QAR F1)l JQEYRS @98 QURYIAq |

23 BORYIdR Q.96 6TIREQ 6UCHEIER ATNE AEA 64 6TAR ATY AAMIA RE6R 9Ye
A6RE CRIEall ZLAR 6 JI0RFIEE 630R AUUd g6 2ige geld @g FI2iE 6I60606R 6Q 2R
QAN Q| Q@QI@ gl @em QI@WI 6 @R6M— “I think one of the reasons why | stopped writing
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novels is that the social aspect of the world changed so much. | had been accustomed to write about
the old fashioned world with its homes and its family life and its comparative peace. All that went,

and through | can think about the new world | cannot put itinto fiction.” 699 Gadeise AR
URE FIRASI 8 JRIEI ATEQ FGIAN 6AANER {18 FYYR JRRR ALY NREE JBIRT
Ziag g6 adie 666 QURYIA Ae6! AER G121 ACIRR, I8 6 YT} SIFRI AR | AeR JReAe
QE6Q 92 GOR IR AE6R 6ACNER JFANR FEM TARIQ 8 CIRIR QUER YIS 66 YO
AP NOYIR | FCIRR UGRIE Qdlg 69R U8 AUMIY A6 CeRl 6ADTR kI FITY F1OR,
2GR FIOR 6 2BHE FER-OIIQ 627 QG0 2R UMY | YAQ ATMIAER 661G 98
CRIRUIRE e — Qlel Q8IS | 601N AR 621G E PRl AR FRR-°TRIQ AAAY |

2RISR GOIR QWY GRQ 60BN 6841 FIER A4 AR QYR Fl6L QR | AQIR AN
Jare CUQ 8 AN A6 PR NBQY IRIY FEIQ 699 FIER F6Q | @ 699 GOR MBREIN 98
62108 Q121 AURYIAR 621N JF 2RIA | 692 T Sl FSSI IF 0’ UYL AU PRI 61 TR
QIBICE QU @4 CIPY 6AIEE QIPE Hea QIS | GaMTe Fe dis AURYA CREH GR; EREE
Adsres din | 60§ AUAAR 2R NARINER F6E ATIERIR 6 UNTR | JRIFEI JQSR
QIR QUAIANPFER FIITRE UBQEAR] ABE ACIFR MNBQENRI FF dn I8 AQAE 1@
Qo9 QI92RR | 31 AURUIAER 699 ACIRR AT JeIRe 62ia 2IdE 626a AEier Qid, ad,
699, FQ0!, ARRE!, QIRGl, 26HERG!, AU, 2Ee ST 6 FaQ0l, AR 19R-3F,
QY AHRR gof, 2R LAUR, RA1B, UIGR 8 66188 AGYIF 698 F198 celnada 6980d 699,
699, AQIQQF, FQ4ll, I6RAITRIR, YGIF, TSI 6 67181 YFTE, P 928 FEUIRE | 626R F1
260l gRIQ 926 088 FIRIR RIS 6 JIRFIRR gRIQ | AR RUYS TRAIY, ARG F19e-98
Q@0 ARER 626!l 6QRYR| 6IR-6FGRG! 6 6IIR-IRIR FI QURMIAER QY RG2S @R | 201
QURMIER RIS AAACQ TR, FISIFR, AR, RS (TR LRIRQ FYDR), AT
QAUAR, AFPRAIR AFR, JNIR ARG, AEAQ AIgl A%, VTR 7 JIH 699R AU AER! K]
6226Q AR RIR] JGZRE /0 60Ra3 6ATUR Qerpl ALUER FIRIEe @ERIdIg, GQE
QIS RERIARIG, ALEYS! 691, 2SIYH 6991, FRIAG TEFITRIG, QBEAR 99, gaamiel &F,
cldIR 2RAIR ggd i osalan ACIFR JAcRd 8 §8a9 69R AR 9888 QURYQ |
RIS, JRAIGY, 2AFNL, AdIR!, 60Q4 BId ATIER I YOI FIRQ AR, AYER 6
ARRIGR GARNY 699 Q60 62IR8 QIR AU |

ne

G2l ADSIER YRG! Fog AU 6nY 2SI 626094 FHIERITI BaMIRR QRISS! T6a F1
gie 508 oF 2R eQl @6ed AU | YosAIRA FIRER 1l 92 durdesa 2GRS G6E |
TR 67120 62RITE 3F9IR FIH AANRR ZRIR 26 g, QN 8 AFRR 69X U & QAR
698 UQIT QI YRIFS! AR 0dis GE CGeRe 68 GeRe AFRR JITR] 69 JIEe 62N
2IdeIRl | 698 UIQIER ARY YR 62IR QYR 6FPRRIERN, PR Q8¢ 6 IR 6] AR T IR



Urnanabha 117

ge 98I, 6519R ARRITINTR Y, QUNRIA A°YE g6 ANQERRI, ARIRR ARSI, 64
g1e, cIfe 2dea 2Qgdio AAIPQ AGY 2@°A 6 YId g6 2Iea QUG QIR A | OR JUIREIR
ARTE 6anq 6Gel LR AURMITRAIER CAITIN GOR FIRER 600RIER AR 2Rl AYY
QQUDIN | @ 6967IQ PGS 626R AIEERE! | 62 AGRQ AER YUIRE! RIR J9Q It gR @8R A
TR 6 FIRARIR GE6R 698 QY 694 69RARAI G2l QG FUNEES dIQl 6LRARE; 2P
Q09 0 Q128 AP 6 A8SQ AR | 681N AT QP8 AR ATARAR, 26, ARRIRANIER
200 JARER 8 PUAIRFIGE AEAIRY A6 69a ANAAARE 86 JR Y9 AR AR~
G0R | 24 AIFE QRIg NNRIRT IR @% 9YRIR AINIFY TRIGY 69RE 6 6226Q QA
URRIER 60191 6 628 66IV1Q JIUEUINRG! 69R2R ARERG!, JFIAR, 6dIRY 8 FRIRR 61T
QR AR SR IR-21ARQ Y6l din UYR 69RE | 606 NAG 6228 RYNR ARG | 12l
2R 62161 606 98 Q6L | Y2IR JREE ARIGRS! 6 IR ‘A6 Qg 8RS I RIERE! 1@ @allg.
QUNE FEM G269 | 62 AIAANG 6 IRVGR AT G6E; AR SRER 8 YRER PRI @ QY
QIR ARL GR6Q GOR 6SINIYS AL 0K | 604 OIFa ‘918’ (¢ ¥ ) AAMIA 6QRAR
98 9eQEl 8 QRIGS! AR O, Jaea R @ AIFR 2Iend | V@ UaUIde QI9e QRI
AR QIAQ @°GURE | 6TAARE Glig | 6N AYe JRdER O’ §e6a G2 91ee @dd S |
digdla 62In RIG6Q (188 | g 2GR 61’ 6AI2aE 621R8 | 62 621R8 QOR AIFRAIRIAT 69ERIR
Q&S | 0I'q Q8 621n8 JoaYl AWIRAG *feR-CRiee-diiiIdde Quegl 6 6dlsqiday gell gé |
6I'Q 6615 2IRE FRIRR 62198 62 ‘FIEE’, BI'Q e 1l (1Eid | 620 iR 60@ AR, FIPR 68@
QiR | 604 62 RISl @B— “N Ga AT | 90 KPR, UED, Fd6ae BB AR | A
6029 &P F6IE 9Rga @G6R | A’ 4AQIR 817 §4 HIaY RIFES — AMES HUIRES | 602 RIRIQ A
QUER, 96 QUER I A6 AR | A6Y AYE IR CEHRER, ARIRER, QRUR ERIER
dielg gél @8 69IR0I FIR Qo] CONEER; 69 2Id IR0 gl 6969 | 1 QG2 e6n Q2 @7l
APl 2ee QB | GBI AR 9Fel, (88 AR 17 @ 28 R 60 JIRRIQ @6 AR
AAQY IR 2IQIe FLULRE | @ QUFUIER g8 QLR — “ 1 AR AR, @ AR, Fea Ie
930lg, 2ine dis 89 KPR 6996] 69a 9 | 600 QIR0 QFER QR 6968 AR 4% 9D Qe
G 569 Qe | AL 6RR6S A6 A dIRce |”

QIPEEEIFA @ QO AR 6966! YUIREI AIRQ OR, g6 @8 gald din CIoRs AJsa
dele JRindnl 8 @ 8% 94 olwq ‘@dl’ (eC¥ () 6 ‘@RI’ (e C8l) QU QUER
JoTae | ‘¢8l’ QU AR degRlfl QR *FRIR 2EwIR 6RIY diIRdRl 6 64 ALQQ
dig 60a 2Aas 6 (988 o cnlee 86 | 6T AR JIRES 6 6T Fead — “aIe, G2l
QAIAEQ RIS AGQl, Q2 Q2 AR 17 gRe 62 QPEM, “2ISH A6 6SITN RIF, &S RIG |
R0Q ARl 2IR; OIR JASA SIE QI 6908 @, 6906 | A9 PIF 97, AQ U 97, 68 AL Q6 |
2Iel R06Q 609 QIS QYR PR | AF6E 2UIE IRI0 6291, 9@ 624, IHER CRT, ZIFRER GBS |”
@ Q2 AR, QU F1NRR A Ikl ‘QRAIY’ AR YETHE | 126R ATELR, Uieea,



118 Urnanabha

Qdenq, g2i-2g2icaa, 644616R9a F6RID 980 A, 28I, A}, A, ERIP, ACRL G
QAR PRI AR I AR YYIP YRR | € ¢ 8o QR VNP AR YO AR AR |
q2I6Q Al FRETVA! (Secularism) RUCR YRR AR | 6D 71 Ul FREAVG! QIRETR 24
62Ia Q@8 | 96 kI QIR FAURAY, ANRS ARG 8 AF-ge Rell RIURE | el /4§
RIEEQdw QU AP AdER gRIQ QL ? AR 6 QI A6EeR AdTeE QAdea Ol
QUAYILE IRIGG @' AT K52d IR ?

QIEeas Adlie 6 Adadiew dil 694 QO 606 dale @6m G2l 69IIR CRISE
‘209R° (R U¥T), ‘Uea 23R (Y (), ‘e aiR’ (R ¢8eR), ‘Ydey’ (R C9Q) 6 ‘AIFARIR’
(R Q9Y) QUAMIAEA I JOTRE 62108 | AR PR VPR PR FRIRYL! FERICFA AAPS G
ArYeR §o-2ad, 9696 92, 62RFR LRS! 6 AF URGIR I6AIF 690 AR TG 6RINRAAS
ASSFIREQ 64184, 6917 FIRRQ Q8¢ 6 Qadl AGUE RUMIANIRFER 694 IFe AR aId
AIRE | 65196 FI0d Q6T A6, 6T6RI@eY gell, 919, 6912, 2RR KR, TINT, RN FASIAY,
QOIQ gl QRUIGR 6UUR IRER  6dldIRl FRIBE ‘deel’, ‘Yo A]R’, ‘Ydey’, ‘ARIA’,
9oal Qe ‘UGgd’ @ FIRIKE ARKIRES ‘RIGIEAIFIE’, ‘AR URNS AR RUIFER
RBAS FAULRE G2l 2’8 YR FERIT ¢ 2TIAA PRSI ARG 6LURAIQ 6 Q6L @ 2
RIRCRE 649 6EITEND AR JGReRl gaer @GR olel caldille ‘UuRE’ (R ¢e)
QUILER PO 62IAE | UGN @R Yoa G0l IO JLE | LGAIIER 6’ adea Yl 9L
@028 64 64 dI0 9% 99 626@ 6QCIRE ALRIQ, ARY FTG TR AEY 8 AR UTRIT FRRY,
Q3 @8 | g Tl @@ 62R ZTRIA AFQ I8 AR URE | 6ARGYLIR FLiea 2 Alel
62la @ QARIR JGGe el 6. SFIAL 6QIR RINER | FFIPRER BG Fal 2Rl | ARJIFIER
QBRI | 6 QIdl 62Rl AeRIR | dIdiing 986 Fanl QR | 6arIRE AR @Rl | RS
AORREQ 698 AR 64ITe TAARIEE IRE 62Ia OIf AL FEEAER | YR GI'Q AR
23R | gig 6raRId AeE 986 ARl | 5% #Fg 62 AN ARl AT ARG IR | Fe 98 A8
A 2Q Felncanl 6 6QIT8l @nl 64 1 fl LR | AL HTEQ 6 A AIE UIRER | @
QIR FFe G AFY QARFIE 6 YKIATe 6IR6Q 6AITER FUR G Ae 6 LYFY
QERRKIA FIFER 2°YOY 2INEER 62088 8 H6r YUERIN ARG FIKEE 0121 96 @’¢ ddim 9F
geld din QIF @ ? 921 §’8 AR AUER 6 AEER MBAIRE AUEa PR QUIBad e gale
9Pl QR @ ? FIFQ ‘UNeR ABIR° (L ¥ () QUMY @’8 632 ALRIER FgITe QTR gelel
BRIQ F Q62 @ ? 1@ RUNIYR QTR gF YN JRCUB 626M 62 44 YOR 6RIERR 8RN 6ATR
PRR-0°00 IR LRT 6RRE 38 RUFINY A2 IR RN 8 JRI-REACIY 81F NSR-
Qel6Q 2con YRR GI2l @'d FAFYCNR ATIQS Q6L @ ?

caldIQlelE ‘AIGARIR’ (€ C9Y) JdITIRIRR Q89 Y@ (Llrie QUMK | 4eQ FIeAR
601299019 I8 621R Sia R0 din ¢l 6Td kel d8e Yo ada GUId, BTG 6 RS-
62910 AEYTER o Q08 1@ QUMIA | 62 FIF-AFOR @68 | O cRIeE A6 A LG



Urnanabha 119

@Ko, 92 Y8 8 ATy FeRId AR ANIG 691 ANFLR 2SRl ¢ o ¢f Gesa Al QIS
2R AT 60N 699 62R AR 2R | 6 6Rlaw AT 90 AR UIR F6R S19 LS
IR 96R IFIR T6Q AIITA 6607 6T6R, gN 9BL3, AT Q6L; URIRR 67101 AUER YR
69083 | P90 5rY 62108; A 2deq AIFIR e 62IRE | 61988 Al AP Ai 6ATR
08 @¢ea ARG 621nE 02l 632 AIgeasis 98 6 @daa daee |

QRIG! JRLR1 FIREQ FIN-6E4IQ A9F 6 AFR R 698 AYQ AR UG geIRe
c2Iq 2Rl G2l € ¢9o adel J6a AR AGRI | AT ¢ 26 AR QY JGEE
62l | 6Q7I6R TI0 A6, JTG 626M, FIRE FER, 696! 6 121 626R | 6NN 626R, 6QAACE
MIPERAR 626/ | g8 6QI0Q AR TR | 964l 2RI 8 20RR AP 69Q 3760 69a HHea
QE6A | 6IeE Q1 E2x QA0 JRl, A8 AT §YT0 626/ | 22e 6AAIRE AAA AARER
602 A6LOR 626m AR | FRIUR AIFER AIRERE!, YEIARR IS, LI 6 YEHERIT AT
2IRPRl 98 9992 @RIRI 64 6226a 98, FFR @F A dIRAR 8 9§ A0RI JF FQWIR |
60I9IQIEl CIRI3 QRIFG! J6Q J6Q ‘AR’ (8 C¥ ) RUAUIA 6RY TR QXY 67628RANRE.
Yo° FAQIR 699 TR FRAUTRI FI2IQ NP FQ 6 AT F AFIAS FER | @ AR ATR
62IRG6R AURERG!, YAIAR 8 CARND | UPRERRCNER 2 FPER AYF FAULR AR Qg AR
PEM | YJQITER M@ URREIRCNER GRQ ERINER CAARE, AN @R G4l *a8 QAIGR AR
Qe6Q 692 6941Q FIAIR 8 JOOTIR JNIATR ARE 8 TR6Q LS ALY QNS | Y@ A g
6algiInIel gelerl 699 QEAIE R6R Glel 69 JRRR! AR FIPAER 660 JRIe JRIRd olalg
RORE FAARRIN | @ BgFe AWM 699 JNRR! AN 0QR 2TERY JgIF ‘AIYeR
ERIER’ 6 299l gUIQ QAR ‘FITR P2’ QUM QGG 62IR8 3 @ AINIFR JQEARIT 64 6260
gRIe gRlng G2l RTINS | IGIQE QEAYIAFIR 64 AFIR AUER JAIe JRIR PR; Q6T gaIe
JRIRg @8 AR JORMIew QIEQ |

JUIRGI J6Q U6Q G802 9G8I RIR ARl | IEEe AIRAQ Q2 YRIBRI FIR AQ CLIRTIRI
6918l QIRGE | ISIPER FIAR MIAYER REIS8 ARG, JFIAR 6 &8 MEALR 698 P P QST
RIY IR FASRI | ‘A0g’ @2l QAR AIg ‘A7G’ 6LIRTER REATS | 9] LAURAR §F
69610 QAYE MBAICR 6RTEM YEERIS!T 6 QUBSH | (@ 6961R PRRAIER S8168, ARR,
AR, ERAR-AAUS QGG QIR 18 YIS F2ll 92 CRIRE J2IR JRIRER 6 F6R 2 PEER AR
A9 AFBRIAT 6NN | ARG 6RIER I8l RIGRT, 78 ALdIg FIRI8 Q AR FILIE |
BAoIRAIER 1@ R2lg 6ATNRT ATRIAER 62 IR FQLIRIE; Q6L | 28 78 BuRIRR, 6
IER AR CHeTrq QUNT K988, 6IER @ RARIAER 6I'a §a 6@aas | caldiRlel feld,
2604 €12i3, 4Iaq QA LI, F6AIe QId, RN PR QIY, ATCY 69624, YO UL,
60Qle 6nwl 99d GoRidas QU Yole deen AReIN | edidiplel feds ‘Qui dIg’
R0 OR, QRIFEI IeRE1 ATVQ ARSTRS 39T 698 066 | 69r gIgHiea 6RO 68T
60@ F1a1 9l JeirIal 62IR8Ql 6a0lE IFea AT @ AN ERIRE AVE 6aR 6QAIRE @dll Yl



120 Urnanabha

din, 22O AL AN Ol 2R AR 2T ML 6 Feddw din | AoRide @ Feq 699R Q4
60083 02l AP QUEQ deIe JRIRAQl AYY QLN | g6 (918 ¢kl ‘YR Gag’(e ¢.9Y)
QOIS @ Q2 TR QIR 2GR 69088 | IPIR QRS 698 ANCRD! BRA F61,
JoIRdll @6Q, FINN-RAUERITR SR (6 F6q A CIFLE 69IR 694 Ay N, ddAeq G 2o
FOIER Q64, F6RIAR FRIIRE R JHIFAT 62IR FRq AHIRIRG! ARl F6Q, RAWITR @R, INAIR
N | Y21 @8 AR PINRER RIS RN QR ? FUAT I8 AU 8 EAIRHR AIRIGT
Eg QUGG LPIFER 640 690 UG d6Q FAIRYE RUERINR ARG BEER 6LUR
Q600 62dIRg 02l @'¢ AWIR-8eE JRITe AR FI@ ?

4I8Q ALINFTR ‘48R (€ ¢ 0) QRIS IRLET FIRQ 1@ GOR 600RRIAT QUYL | 1@
69091 6238 PRARRIA1 AYR ANPR JGLRR AR Q6L; AR 2RIF 690RIR ARAEYR | 64
2Q0Q @088 69 YIRS J6a A AFBRIR, URANBIR 6 QLA HRIA Y08 9F JRARR 64
6Q06Q ARIRE SR 6QRURNRE ALY | 6226Q (I8 66@ Q08 ARANRIR, AIBRIQ | @
2ICRINAER 69Q J80 YOR YIOIIER 648 69 8°AQ TICAS @R 63 62AIEe PILad—
‘AS6RINER ATNR B8 6FANYIR QSN AAIR |” 664 62ANER 204 FQR8 696 IRIRE | 627
6UIRQ ARER TFRIQ C2REEA F1 6T RQEE— “B6F AR | 79 IR ! | Fagea e |
ARQ FR06Q | AIEIR AR QL | FLA JIR AL | ¢ AR 58 F6a @ 26 I’ YRt 627l
Q25— ‘2I6F QLTIE | KeAIEeq §Q U8 (94 PR | 62 609 AR 6ARdIEa I’ FRANAIGE
QOR1L 26URIE REER FERIQ FOIRIle 2IE 69UR 6ARE FIQI-6960 AEQ 6aR QO AP
di 2L 69R88 G2l TR AR Kell | RIQ RIS 26T AW AQ IR AR ATER | B
26098 2010 ARERG! 6 AR (G | 6Q YUING! T AER | YUIRG! J6Q J6Q 6R6Q
6R60 JRUAER em | 69 RANT AN 69 YRG! JEQ ARG, F1a1 ANEY AAIR-6KI0Q
NGl 6210 PRI 8 QUELIGH 6LIRTIER | 604 I8 666 A0 ARAANRIQ | @ STA] 690 64
QORI RER ‘Qold 997 (2 99) QAN | Y26R 6 F6R RlUR ARTIER, ANIAR VR
QIR QIgw 906 IRIY 62IR | 694 69 PRIRRIGT LORAIRE F8l F6R AR | 6a7Iee g8 6
AVRYE IR F6M | 62ANRT AAY 8 ARde 99 A6M, 699699 8 AIRREYNR 8°A FER AR
6T T°AYR g Fal AER | OIFR AR 62al 698 YeRAIeE 480 Fd 6 APl 9
600G FI016 69101 2IEQ | AIFQ ‘€ ¢ 98’ QUMY ¢l @ GBIQ IR Y@ & | (@ FRARIQT
210 699 2RID AL ‘I8 6AR ( CT 0) kI AP0 621R8 8 6926R FRANIPE T°AIq Fal
FAMR PR AYIQ I FRAULRE | easriee dg, TR Jagl, QA gL QY dad
@ 2RI 600719 609 QORI @88 RURYIA | Y9 QUMY 64 AR RUER RIS JRIR
6R; ¢80l Or 620 @ | 33 CaUIKNg 60 dReIR ade GRsa AF6 AURILACIRTR GOR-
ANR-0GRER 6906 GoHe 62RUIRE 69808 F1k AIRA-ERARR-AIB-G4R 2RI PRI 6
ARAIRRAQ I 6AURNE IR | 699 MBI AVCAIT 6AIFIQ JAQ FGE 6ABTNCR I6Q
geIe G20 @6 UIRed 69 A9 2Ied 6U0d 62IRKIRE G6A0 | 1@ 60IF RUAYIAR AI0R 928 |



Urnanabha 121

WIRE 2IG6R6R 2R 69R0I6S QET6R 6ATNPT HOQ 6R6oR JPS | 6206 ola @3 69
QIO 6290 5815 2Id AIRE AITER CQITE KGcaER Gl AcR JIFe AR | 698 IR QI
QRMIRSRIA 600q! K2l QKRS Glol AIRE-AIFY @ aced afe | wald 8 dPIdiea
‘QQAQe” (2 ¢99) QUM 9@ AIFe AR QARG | YRG! 9eeR A8E 64 ‘PR’ Q6L
QL ‘AR’ P69; QLA Y@ AIQANAY ‘PR’ 0IRIg 2R 699 A6 696AQ Gl GBI ARHTER
Q9o 208 PlRIR 2RIRAINR QE6RINR IR 69 69K JGeY 69ad | gaf 2a IR 2dQRIa
QE6Q QE0IEa R0Y8 JY Peq 6UTR AUAIY AN FALR 6TIAA! QFT, 621FBAIE B
QRAAR TR AS-R8 AT IR @R QAUKLRE Q12! - 2RY |

ARRIGY 69R YRINGI JOR! ARER 26Ra AUAIA A0 621R8 | FAUINE ARITIeS
‘PRI (00 YY), ‘QENRIR” (R C89), ‘Ae@2’ (8 ¢ 0) F6RIT AURIIA Y8 RAYLIRT QUKD |
JANG RS ARUIGR, JRPITR 2E°A YRR, JIfl 6RINE AUER PRI JRIQ, ARIRE RN
FIRCR 69418 6RAIATR AR AR RS P AAIGR IR €FE KA A@e o AT g
ARQRERRIA & FAIFR TSR 62NN 696R ‘AFILIQ’ YRIRG! TFINR AFER Y&, 620IR1 YQIY
6QEFR VIASIE ARRIFER @F 6 YARIQ W@ FQS AW | ‘AG2” JRIFE! Jeee! FIeas
AURRR URD, VTG-QE, PR 8 QIRER QG 6 VKR 1R NG, VIREY V1A 2R
adie S90ag ARINER AEG | Y@ QUAUIY @Y1 S6RIF AR QUGE 6e6m 62 QY SRRAIER
P621660 NIRRT AF RGeS | 699 ACIFR §3RF 1@ F6RIT AUNIAER JRIE IS 6 69
AIede 9 g6 98 RS PRURR Glel TI0RFIRE 2RVNER AU FRRIQ AN 62RAIGE |
d6eQ FRlew ‘IR Goe’ (€ C9Y) QAU IG6 2ANEHIF 26RINR, A& dRUIFL, VAR
2I6RINR 690 YRIFEI AIR, CIERR JIAR-UeY-Tone F80a edala a&s 6IRZE, 6206a
39 M cRURNE YRIG! U6Q 692 QRPN 2GS A6E 6AVPTR 2RI, TGRS,
6RIR-69RI 8 62662 QTR Y Y, FRIA 6 RUCRIS-QBI | GIF TP FIRFER 26 @R 699
62Q @Y1, YN, USSR 60 R ATY LANYER, 0L ABACA 6AANER YURS! U6 G-
ARFF6R 62IRTER REATE 8 699 QIS PAARNER YRGS JIQ A°6AP WARATR ILERLR
AR YAR-°PINR FEARI FQYUEM 8 6ART ATEQ IR AMIFIQ FQEUEM 6AANER TSR 6TVRER
62IRGIEM 6Q6! 6 (1R | @ Q2lIQ YRGB 69UR QIRER QUIAR QA& clel AFle QU &’¢ gl
gRIR PR ? AN FCRRG 12 8’8 WER 62917 69 6IRRR ? PR 260998 QRICIew
‘9010 997 6 ‘€ (98’ QUM GRF IRV 8 FPRARVILR §R AT RUER ARG | FEHTES
‘@019 99’ Y98 F6YNCINR ¢ TRER IR AR CRAIRT TIER AFE 62lad 64 GI2l
AIRQ ASSFIRE 90 J6TE ARER AERR 62917 698l 6RREIN | 2l B0 W@ QU F1l
QCIE-2°QIAR6a 2Rl AREROIT 98 gRI 968 0diR, 98 | AYRIA AKAFR ‘2'6q QWIS
699, ‘601 QYR 2R’ 69IIRIR FRIBF ‘QRIN AIE’, 9REIYR QAR ‘AL RUFERH’, A6EYR
dgea ‘6901, €18 QAR RITITR ‘IR U9 ANA TR Y@ AURS’, ‘993R!’, ‘UK |lIe’,
QREAIRE FRIBEa ‘G8ea 2RISR galer’, F96 JERlHeaa ‘2dn 8, JERl QUEa ‘e



122 Urnanabha

aid’, 2QQ AL ‘VINTR’ AT UMY 6Q9R JRIFGI IR AURRIBA §Q FIQ Q6L; A
ARRIER 2ga @8 9F A0l 696!, A1, YRR, ATFIRI, AN AIFTR FUCEI, 2RI,
doIRgll, 64194, UIPR, MALIQ 8 AUERIT QTR FIBS YAMES | AL GG AR RUMIQ
64 ORIAE 968, @6n AR 629 PR |

QRILGI IR AFAER QR URR FIF-ACIR; IUGR QNS AP F1) | 666Q 1@ ARG
201G QIF ASFAIRTR @1 AAG AANAIATA Q62 | 6URNER ARRBER Fdad, FIRR @5ed
ORI0IR @528 627168 99788 2@ QIal | 6ARAIER @ 6AOIFA 6 AURIAFINES 20 AR
CRIRETQ ARG ATIRES | 9Fe 6941 1 621ned FadIe | YUINE! T6Q 1’ AR §Fia 6a8!
QIR QINER P 8 QLI AFHIR 62193 | LRIV 6 PR TR VIV 1l 62RRS
QG0 | AYRIQ Q9P OIF ‘2'6Q QRIS 624’ AAMIAER 6B, LATIR F1RR, 2g, FQSY 6
agieqia g8 gog 2egip IR 69R88 | @ Jienee oF WRRR 4Gl 26asl AYSY
ARERISER AGQ QL 0T 621RdLS | PIRIe 692 2N Yo IR @ &N | 64 A8F IR 6QHIAI;
@2 2 2N GI'Q dIél | 64 92 IR QI R6Q | ARIER Yall QIFEM 62 TR 866 | 260 2ada QFER
64 ANI6Q Gag 6T6Q | 64 Q6Q @ AN ¥ @ IR QIR | AFRIOER ‘661l I ea” P
gl ARQ P 6 QEIIQ 2R Y9 ATR AU | QRENLR JRIBTR ‘2t AURTR’ AQR-
FTR-AAQ 6 6ANRTR 2 6 AQENQ Y@ UCRTRIY QAL | 2T, 2RRR, AARANR AR
8 89 AWALR QIFl LAd 8 08 LAdY 69n QP90 62R8 IRl AAMIA | KIer oA ‘@fel’
(0 0¥ QUNIAER 89 ARAMIFAIRE FRIER LAY Q6L LR ARING AFIAS FG26R | 92l gl
QRIFGIR ARVCEQ ARG FRFRR 69R (@ 9@ ARAIL FRIER 6QH 6QRARI AT 6 JAINGIR
FeqIal Ciel @ PR | N2l J6Q J6Q FIRRIEl Ald, QI20ad, celdNnill (13, g6aR (213, 2Rld
A2 98 AOER AED AARIC FRIER 2?0 JIR RAMIATRFER 6gdl 6923 | 999 AUMIAR
< B8 geIe Qb; @oal O 629 QIR |

QRILGI IR AIPEA 2RI ATNIY FIF-FIPRY 690 F6 621Nl 6Q¢Ia | S0
AeQ1 132l AAPQ AR VAR IE RAMILAAIFTER RGP 9RIEl dIRG | M@ ANAER 1)l QG
c2in8 020 6 TSR QRMA | JUIRG! 99 TRREAIZR, AIRAIERE, AIEEas 6 F6UIeR
FRIRIR QI FIPAQ 699 AAARNR 5@ AT FRCUCA 6 6AUR 691 AR IR ¥FO
62IRARI RIS I6Q 20 69R IAER Al JGAIRE, caId 2IRe 2aia FIF-AFIRR HGIRA 69
e ALEE GE6R CIoRe 20014 44 FAKIRE, 1eee @AY | ¥AQ AUAYIAER PR G FIRR
AR §og0 QMe, JIRRR Ae6AIT; 2T YA AIRRITY 69 AR 8 IA°LF | AIgeRdT ‘<8I,
‘QeQIQ’, ‘QEQIRg’, ‘A8 86 AIQ’, ‘ghen A6’ ‘o0l B16R’, 69IUIRIR FEEE ‘AITARIR’,
‘QOALG°, YeeR FPIRF ‘QARIBR’, ‘TAIAIT’, QO dPRKRFa ‘IR O IR AR, ‘BRIAITR
qe’, ‘2QRI0q 26°, 99l QI AR ‘Gl AR 016’, 4FR AATA ‘gauERI’,
‘Adag’, ‘eeeds’, QedtRl Qe ‘AdId eRdl’, Y8 QIR JFIRARER ‘AARIRIS’,
‘6RIQIRIA’, 4I8Q QAR PN ‘UAYIR FIR’, ‘QFIRR’, ‘ARIF 62AR’, AERIR AIAT ‘20



Urnanabha 123

TR, ‘UK AR, ‘6ARIFR QIR ‘CRIERISR dLAT’, JQIAIF TR ‘IR TR, ‘QeAIR
AG’, 608 cATITa ‘28 RId’, 9] AREa o, ‘o ¢ 2ial gie’, ‘ARYUI0’, NS
69620IFQ ‘dIa 9Ra AIF”, ‘188 QUeRd’, ‘UReUa Ty, ‘YR IIY’, MEIIE TeBEa
‘221 8R! F98R, ERIPR! QIRTA ‘Q@IRgd’, ‘CQe1d’, ‘6RIR 6aRIa AT, ‘Aedal’, §de
Qaial fgwa ‘Aeee eaweed’, ‘9la @1 4eagR’, RIeng] dgwa ‘Gsde I’ ‘deal TR
6QR’, ‘Nl Y@l 6L, ‘4 LIS 69lIQ @ al’, ‘AGYR RIPIEN’ 2P PRl AU FIF-ANRR
09R0 6@ gole @Al A6e Aser GaId BF @Rl 692, 694, ARG 8 AINGRAIR YOG ACAIRE
RS 6QGIAN |

dIf-Aea AR 2ol 6 ARIRR Y9a CIRe S6gEs 96 JIF FINRER 6adl 6QRAS
QIR AATE 8 ARFRR INING 69N 699 69YR °AH] Il AINMIANITER AL AR QT
doIe QLIRS | 2URJYER PO FIERR 9LEIAR AERINIS, PIFARIR! ASSMIER ARIANS AR
2l 6 gG6AT!, T6QE 6 FIFGER IR ARSI JiR AVAYT COITIEAIR KR Fea YEAIR 8
a0 0G, 960198 dR d1F e Qdanl J6Q 9 2ARAG RURT AITIRI QRIS
AUNIAER P19 AUNEA AR 69T | AR FLIBER ‘2°ANG’ kI 699A9¢ ALQ AT
QPG 6RUG-AINC, FRAIN HFITCR FARIR 6AR GBI, IRICARITIRGI, TR FaR IEF
2EI 9¢a 98I0 ABCE QUER GIPIR YUNYY. ORI AR QU ARG | PREIHR AT
‘2dt QaReRE’, @8 gale Jewa ‘Greast’, ‘6rusay’, dI8Q IR AFINFR ‘GRRR’,
P64 9Qd QAAFQ ‘YA-AIFN’, ‘690! 6 6RRA’, ‘AGE AIFTA A1, IR URSTA ‘QAUCRR
6QR’, QERY P64 dUIFa ‘FRY’, AERR IR AT ‘YRR QIR J0e’ D AR QAR
QRILG! IR Gifl 8 QIR VLA 6T 6QIGNT ATH AANG | 281 F9IRQ AURIA AR /)
21delel @qQ 28kad Jal 699R difl, ZIGAIA IRl 8 IR FIRAR TQ FlIFR I YUMIAER
doIe @088 6 6926Q (&S 9RER QAR RXAICE FALT, 69 JPIQRY P2l RR-ARYIE
Q09! 2RAIAGY MBAIRPETR 8l 6HIR 6AREd Clol QIPER TR | FIFR ‘YAIYER RIS’
QAMIAER IR G FliFIg JIQH QIIER 7@ J8-9oT QIFER 6IUR IR G2 2IGRRIAIRE,
QYOS FAUURE PIRIR F198 QU 6988 8 Ag G06Q YRR 69R8E RO | ST ‘ged QI
‘9@ 266 ANLR A’ RN ARTR F1RRR QL YT 62IRUM 696R ‘T FRRIQ [’ 6F
PO gocdlee  6FIQENMA AR, AW, IRl 8 AERYR FRR AL YRS FINIEHS
PRAIFTR FON-9°0Q 68 YR 6@ 6ITR TR @Ged olel AN | AT @2l A/
QIR 69 QRIG! T6Q @78 FQIR 62in KRR 6 KR 1Y A RS 6EIR
PR08E 98 26 Qifl FINRa gas Heid 6 Bladia LY 97 2Rt die AIMRRAEE JRIQ
QAEE CERIRERE @R F6QRY | YRISE! J6Q 6G2 RUAMIAER 2R 691G JREe! gals dIng
ARIRINR, AU QLRI AR | 6SILIRIE ARI3E ‘QAIFASIR’, I6QQ FLIBT ‘QIRIEIR’, FILCAITR
‘001l 9167, GI8] BPINSTR ‘@ARRR’, ‘Iear’, JoRl QXS ‘ARicaR’, ‘ARRIdIE ge’
2IQ QIR F0dR |
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o 1

6G% AU 64 6Q9R IFl, R, G LR 69 2IFFIR FARIR 2@ 2L, Ll
Q6L; 00, ABE JRIFGI J6a F6IT AR AGLIA ¢ YRR TR 2RI FQ IR QU6 YRT
RQ2Sl €¢I | QIGEI goq Joelks RUAIY QFe celRgml Fie 6299 JIUes AR AL
ARIGG | YRISEI T6Q RPN d30e FRIKRE, 98eq Mkl SURE I Slel 2R ALEIASY
62IR 0@ Q@ | OI'G 699 I6 Q0B (IRae Q4 W6 | g6aR FPIBRR ‘FIREAR’, ‘GIRIG Gee’,
‘QUERSIQ AR, Q2L PRY JFITA ‘HIREAR’, ‘CAIAIR’, ‘UIEHIR’, AT ALTR ‘AR,
‘QRI97, ‘@8l ada ', ORI AEFR ‘ARIIS 98, 6278 QIR QAR ‘qAie°dr, 915
APFR ‘QERIRIR’ 2R IR AUNIY RELIAQ YEIR A6 AIRRIIR AZR YT ¥R YR |
Joeda Quaid 986 RG] J6Q, R65868 §°F JRIR1R QA1 QaRQ dlaldie 6 ZRIFR 6900l
gel2l QI Qefl AR Y@ QEf JRdel 98 62Rl | Y GOER IgeRdEa ‘AGYReT
(RQ99) galr gEga | N2l 96 goRl Qi ‘UIREART” 6 ‘clelsrle’ Qad 6didie 2RI
62i I Pl YORUEAIQ ASRIAR AR 62RURE | ZRIR ALFR ‘F18’, ‘PR, @E°2 9Qd
Jiwa ‘A9dR’, dI8 Feg (en)w ‘YAIE’, SRIR! QAFR ‘69! ZQ QIR QU QYR
Iel8 @2l K28 PR; RIda P2Ig 6 FGieq AT AR 6 AdSres ABe 6P CaR YR IRAR
QRERIR 9RO 9 69R2S |

62 QUUIACA UIARE TRINEAIRR ARG galfl R dIR RUMIAER 2RITS QU6
doQ 699%6R | RCIRa 299 JEReR JR Z9ER PR ARIGRIR AR AR AGR
Q9P dIR 64 OIFQ AURUIAER QIR CARNUCR | 606Q 631N @2l AYY AN 62 I BFRl
QANIAALFER 2GR 2QReE 694 FIfe QIN6a gald JIRSE | NUa 6900 AESe 6564
QU3 QSN | QU 69071 AR 84 @l AE] QRN G¢ 6969Ig. | JRING! T6Q salIdIRIR)
B ‘RY G’ (8¢ 9%) QIR QS VTR FFIFIC ANAIQ 690 6UAR RIS AR|AERI
Q8 6208 0l2l IRI8 2904 | OIF J6Q Y6aR FRIBRA ‘AINEIR’, ‘AIRIBR’, SACHHR AR
‘IRIQR’, ‘PeRIee’, Qe 9Qdl dira ‘@gIde QQle’, JFel ALea ‘ARIsAle’, ‘6QLle1e’,
‘699 AR, F69IP QAT ‘2Ne TR, ‘2URIR AR, ‘CRACANR geal’, SI8Q LINTA ‘2
2P0RI 9697, ‘QRCIRR’, ‘@8I’ (RS AAMIQA), FAFEIIR Aewa ‘geed feae, ‘2INIgRE’,
‘0QIe’, ‘6dlIar, ‘ged @R’, ‘AIIRYT, ‘QIeRIS’, ‘QIEAqE!’, ARRI ALRTR ‘IS SUAISST,
‘ARTQR QI RIFRE 6R62AIFR ‘JERI’ 2 FIRI QUAUIAER IR 2RI @\1He GeYsdr, @
QURGI, AR, 9@ FgIA 8 WU ARAYR IR YETI ARIFER FgR YA FAR! IR 6gdI
QULIRE QI2l QYR RERRFIY | YFUR FUIQIdE RUAYIAER 62K Y 6o FIRI8 6 63ldIRIe)
O2I8 6998 QUM QP! FARE 69TUR ANERE JFRINR ‘CIRG 2RRE’ JA RUMIL QeR! @R
ARIGR 600917 JRIY 6QaZesd |
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ne i

QRIS AR JERRT AAAQ ARG GRS AT Q8 | Y69 2ar Qf QIRE | aIR
060 0G0 c2IRANIE PP APYRIA AU | AQ AANIY 69 FIERIRE 6 AP AUCR AR
JRIRE; Ye2l QIR @ I6A | 78 AURMIAER G 696 8 6AQa TR 9del 28 64 G2l 290
4ee 9oolg 2inds @08 9 @98 (Ie GIRI] 69 ZEH 2k QAMIZA Ik FEINE FRURe 9@ |
6UR0I6R ARG, 1YY, MENNINE, 190 6 AWIPQ WYY G2 URYIY. JNQ AR
2R4IRE GR2I3 69DAI6R 690 AU EREE 6226Q @ 2N AR FSSNIRG ACRARE FREFAR
6ga¢ll | 698 QUAIA @ AFIRER RIS TR | 652 QURIIAER JRIFE! AIRK IR FIRQ, RS
AR ARAQ, FISIERR AL MO JORR 629101 I IIS IHRIR MG AAIFR F109q TR
JRQ 6998, 6980R TG LAE TRER 699 YREY AENIRER Fore 98 62108, 6998
ARPIE gRIee P16 RIF, d U QINER AT 69 6RRR, (RGN QEERINT cUR QF
JIRE, AG 600RIQ a8 Y60 YR 6YTR YRR 6007 grldl dIRE, 699R JRIeQlIg 81% Y
QUEQ GRIFY IR FAILIRE, 69999 F198 AR Jaldl @RQ! A6t A6er AIEIF] 6QaE IR |
ARYFROIQ 2RA-ZRYFROIR 96 FREIER 3G QU QIR A8 AR LYFR | AGLIA g
I Qdde @BE, 6 RIFQ U 6 FYEIRIQ YFQ Faglds dE P8l F6Qee @Q8, daldl 6
69613 g8 Qe 62IR 622Q FIR! AUIAIR AR AQ FIPIR QON AR QU 6908, CRIFIQHE!
8 6P OYR 6ART | UMY CLRUNE SR ANLQ 652 G AART | 692 AT 2R 6F4
§06Q ARG 62In ABAR; TANe cPIRMINE AREY 6 A4q | F9LQY 67a8, 290 6703,
AIRERR 6008, URIFJROIR 6Aag, GG AR 6aag; A9 QR 69Rg F188R 9] | IR
QUMY 69 AR JRIGE RERIER AAIE; Y21 FREA ARIVT AGIQ AURIT 620 FIT | 2R 6T
@2l GO6M AT 2PRAR 629 PR, YUAG! RS FIR6R 69ITIRIY F1013, Qear FeI3, JI8Y
IR 2RIH 6 9B QAT AR 6REERT AIAIY ATRIRGIA AR 69 YRS GYQ FEQI A8
2IBRIER 6210 ¢ FAUIRR C2Ig YR FEQIQ 699 |

]
QlaR2lol, QeI
@oa - 98q00%
cdll.: ¢dnrenc 9o
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g6ada @. asIee a4

e i

Aclg 54 ADGY 0GEYNIER AT AAICAISR! 64 ADRYQ Y@ ALl 2et 6 TR — Y26a
G0e Qi | Qi Q21R FYIMIRY IR6R QA 6 AT SRITER AFRY AACRICFIR ZRIAR ¢,
PR 62IRVGE | AIQ IO Y@ Yol FaIdl ALEY AAIERISRIOIR | JOR QORI 6996Q FTAQY
0gea UIF 6 @edel 9E60Ion 62IReIN | ACIES ZeQl ARRRR, Jo2de doel ARG Qo
R0, AYIR AR 69RR, AHIRR 2R oY FIRROIR 2QER 8 AARIR, 8 22 FHICR,
ARe, Q1LY 229l Idie agE, 66 6 36, dd 22l ARG — 6aIEdT FEVY ATER IR R
JIRDIER | AR 2R JLRFR 6N afgRld, @95a 98 8 Fsa” ABIFR |

LG QT 6 6IR1 B8 SQNICTT 6LIRTER 62 FIFYR AT IPLIRR YRGS T YIRAR
Q8% | RQI2Rd 990, AT 6QAIFTIER, YIR TIRRR GINQ RIRL ‘Essays of Elia’ @b SRR IR
gge QoQl diR YMIG 2eR SGCEM | 69926a 69 YR 2IAFY QORIEART 6 AIFIR QISR g6alIe
AR | 604] IR FM-2FTR &Sl AER YUCA F6El RYR FRRe 6 O, JolR 8 FeRIRNIG,
698 6 Q6QI8 AR RSP AT Y6 FRUIEA | AR e IMEIRIR M AR 2RI O
8 SIQEMIB, 6NTRGI 6 ORI, F6YTE 6 QRIS | JORR F6RIE FRIG 21N : 2IQY, F1I 6 2B 6 IR
RICA L0 QLR GG 2GR |

oK FIREAIR IR AGQI, 690218 IRAIQ Q8 @QQI, QER 624 AKIFIER FIFQ Q] e
Q08 Q6QIEe FeRl 8 PR 1R 98 QY ARSI GTER IR APLR 6LIRAN | SS9
QAYITRIER 661RQ0! 8 YRG! IR G2l Gell IRIRER IFIERG! 6 ATE!, FER FARER QLG
QU6 FRRFIRG! QA 9Of QORIR AFEIY G¢ | 4R 68 FIRdY Qlee, An 6 ZFAR, NN 6
2RRC, Q99 AY 6 1.5. AIFRE, PR UASEN 6 ARCER 8 JoIA FgUdR IEReE Y @ FI6E ?
O 6990Q 659I6Q 986 1PRd 91K 8 FRAER P9, AR IG 6 e RIE, 6AIRR1 6AIRe
62108, QIRIeRd {ig 8 6aldR o geals 2R G39a 6gY gIetes Geigd 2REYS | 6669
JeR @’&? ‘An essay is a systematic arrangement of facts. 60¢ ‘facts” @ @ali 628 YR QORIR
Im dI69al | Qg geRq G899 PRSI AR I 6 68R1, QRIS 6 QA (allusions), IS Y€
8 FEYVEIND AYTR!, TR FROEY JAIe 8 Q0 R AIRID RAVIQ | Y2l A
AR FIPQ G2l FRRRR ABY RLREAIT YR IR AR |



Urnanabha 127

A AACAER! 6208 ATGY AMFE 9@ G QERI 6 QUe | ABRY 6 ABRYR FEQ
IAIFFQ A7l HQUE F6R! 6 6T QTR AR, 6P 6P AAS 6 RURIR AANER
2RISR @RS AEAIPAIQ FES G | FIQS YOIRREF ARG LR 99F RS Y2IR 69
AAIFR, AURFER, AIFER ¢ AYER EIFER P19 96 QEae @h FIRE 6 ARGIER Bl
AERY AERIORIER M@ JOTPE 6291 Y@ YRIFR | NEAL1E 6@16d ATAIRER QUISHI 6 AN
22 2R JRILS F6QI ATERIERIR HEY I8F | AR AR 8 ATCRIFR — I Q6L TR
QEARN Q28, Qo JRIRR JRYeE | 69ITN MG dIR AR 8 CAIRRR IRIE e° IRYEER
JUTQ QIR 69 S0 AN 088, Y@l 0dRed §.9A. YALC OIF 92000 ANERIPR YL@
‘The use of poetry and the use of criticism’ 6Q | 692UQ @68 @8 I AREAIRA AVERISR
c2IRIER, 926 BB 2N 629Ia GR | FIRd AUAIR! ADHIER FINCER, FRGR, AIg Zicding,
Q. Q. IAZG 6 BRI AIGRYER QR AITRIQ AP e LY FIRIQ @ 8 ATERPR RPEQR JSUIG
Poe @083 | IRYe 66 ole ANERERIIND 6MEY, A byproduct of my private poerty workshop.”
AN Al 903 | 604 ARG ADGY 6 AACAIPR UG VTG 6 IAYE FAQ! 9@ YRUFR
J5eke gdel | 68194 SPIR10IQ ZIag @ 04 doIe1 s 1 gdel FUf AraIeT DR AGeld
69060 ATO 62108, P12l YAZE CIFQ 698 ANEAIPR JIREQ AdIRaS |

AFICRIOR 6298 ADGIR ¢ QI0R FrIY 697, ELRR, e P ALCIPE 2R AMNPFER
96 2N QRIS 8 G/EGI, GIg TIOR JFER EARITCY FAIRS! AFCAIPRR AR 6 QIAQ | YRS
@03, ‘Understanding leads to enjoyment and enjoyment leads to appreciation.” QelEMIoa 6E
204 0P 8 RSP TI0R 629 G2l ARRIGER AF UNEAR FERIR 6TS! Rl ASMS |
AERIPAIRD 6nsl HEY AVGIRR 6 G" Qoa Agd ol ZaSl gIrdl @62, @a° PR ANTR
2AQIRR, QU 8 JRUIGR QTR FRR PEQ | OIER ‘appreciation’ 2l Y& 6L, Q° AAYD
Oeel A2 GRUY A6 9K | T°YE ANERER RN TR 62IRR: RAF I, FRIF QIRY
6 2N QY | 6QP0Q AR ‘Poetry of the highest order’, ‘Mediocre Poetry’ 8 ‘Inferior
Poetry’ RIPEQ RIRIQ FRISIRAS AN | 664 U@ F08 QM 601 g, 64 AHRER
116 629l e ANERISAR UBLE, gRI WO, AEARI, AR A RIQ, FRAIAR
F68EIAR TRG 2SI TN | 62N YRS ACAIPRIR QRF QRIS RURIR AHER
QRS F0E : Comparison (QRR1) 6 Analysis (S6988) | 4 QRF Gl AR 8 ATH ANCAICRE!
06 98 6ol U6Q QIR | ACAIER 60 YEER 6AYHE, 628 Qe disl e Hae gia gedes!
AR6R IO 6ARTIQAR | AR 1@ F6A 0 9209 g6 aoe 621R2R, FIR BI'Q JRISIN
AAGR QIR AR AAERY— N2 RIS RAYIR! QAR | 664 79 WWR AARR, A°YER
8 6Q18® SeRIQl AWREa 6'a AR, ARURI 2Rl A2 YIPIR |l ARIGHE ARIGER FIge
RUEARIY 1l A6 FRAIQIAR | 21 A7l IRl AIQVIR JREY Q6L | 622U AQ AL R6OR
Q@ ‘6QI0 QEULNAER NS :
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“6d @8 21 ade 999
oda 692 620 9 Qv 1”
64808 @Q 2RIQY AN ela ‘G SICE’6R ERdS
“Q60a gor 6aI6 @9 2IY 64
QR%6e @8 /8 @ 629 QB I”
@8 APY8 QI OIF AN ‘AAREAR” (669 B1R)6Q ANERIPR 6 ANCRIPFIR YAQ AHER
Rl Q% JIReS :
“@d0l @G0l @8 oI’ del
@%Ql 6nR 6I'Q RIS
F6R OIf 6L19 e 650l
6@60 62 2 QR CAIGGI,
Q10 gelia
6Q90 QAR QIR o' |”

X X X

20Q-6168 QIR QY IR

@2 dia -0 @ AR

@08 dR 68 YRR

@50 AP @ IR T,

QIdY aGeeRm,

6R9R 6Q6IQ AR Q6 |”

AAUCAISR 96 @ Q68, AMERIRY FREE KRGS A ? ALRY 6 2BRLE A4 FEE AOR
0%, QIF6Q 20NE FAUIER, Y& 62 AACRIFR! SIY 2RIGS FQEIN | 622N ANERICRY 6LIY.
0@ed Sacl aadalg, @agI01, 2ER, Eae4dl 8 ARG AP ALER | AFNERISR P68 ARRIYER
B8 6 GRFAIIY PRI BI'a I ARIFER | Y5 He6R 2l FIEe 6dRAIERIR ABTIR
@8 CI0Rg 699 ARER QQIgE AQARIQ ATCAICR A AR ARG IR @ RSP QF |
(Recreating the poet’s experience) |
AERAICRR A IR ZURCSY @8 6 G2l 62@&@ Literary Canon (ALGYS @13, 2d @

JRIsSR!) Qo8 KGal, FEABY, YERITIol ARRY, P10l ALY 8 FEL QITI VDY 6TFER 2R
00R99 AQIKIRAIN | 6FAIESR Classics (AIRR 96 /| 65109 9Q) QORI ARRIER A7 621R8S,
6Q0IRE Canonical authors RIPER AERIPRGE YIRE 69R2US | 2R 699 AIDNEL] G& @
2R QIg SRR, P12 AFES AFEE TR YA 621N | Y IRIQQ ATRUIRE ¢ AR
002d Gda Al AEa 29 62IR @ 2N, ARG 2R AVIEAH YAIPRsH AHAGE 62IRalN |
6R9ZMER 2RI gEls 6RHR JRRRAE AT URIR P68 6518 ERUR 6QIR F690R QAN |
6980 Y P66 AR 6RHD AN Y@ LOEQ P68l ARl IR ENRR IR AIRAIN |
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QQI2Q¢ 494, Y4l FOINIR AR AS FR. OR, F68l 658l AT APER PIF ANUER F6QTE
62R26M, F1IQ &°4 J0IR1ER IR ANCRIORID QTREER 62 68 QI8 @GR AIRIS! AIRER |
RIRE g9l @aR6n RINURE 6 ALHIR JRIEIRIA QT IR FETER G URR 62IRAN | € ¢ 90
adel 9QQR! AIREQ Canon ARG P ATEQ QAP G MG @7 | UIRHER ABUIRE] 60
g9eIo1 98 62108 | 1elg 6@Q A6 FF099Ia1, ARG, AN, AR RUFEIIRIGT 8 AN
QABLIINNES Qe Fadeq F0@e 2ad |

662Q QI GRIAQ ATRIF QB 651G 96 | Canon (ALRYRE 6 ABGYD RIS
geoe BAIRER FRe 6941, A 8 AIFR QIR ARAER | g 62 2R 98 @ 69R ASKYR
ABGIR JRICAR AWRER ANEAIFR TR ANIRS PRSI 20 AP 6 AT | 699 ARSI
QORAIRT FRIER T8 2GR 8 KIFEAR TR @G2IN 8 AIRR1L JRIEIR gE8I PRRIEQ A1
62IRAIN, GI2l QIR 6 YR FFESTER U0 648 ADCIGER FIRIS! UIRIER &3 AR 9@ | 4 IR
R0Q A0R G99 AAQI AERIPFIR &l AR 6 1692 | 6062 6R16IF AR 6419
ACICRISR! Q6L, YR TRA AFCAIPRIQ AR 98 AR I8 WRE 6 2N |

o8 AAERIER! QR IRIeR : (©) QIFe ANERSR! 6 (9) di6LITe ANERICA | QIR
AFERIOF HEY ALRIEYAIRT QUEAY 69melN, KLl ZRINER AT FENIRET 2RRS 62RARS |
RN P906Q Y JRIR PR AERIOAIR el AT *RAEA ARCRIGR FlF ‘Poetics’ JQER |
69205 g196Q AFIRRY, 6QITER 62160Q, FAIRIER 6066, AAWER LIREER, FRAR, ALIG
RCIS Ie° 2BFIRRIER SRR 62l B NARYR QIR ATCAIOR! 6IRER FRe FIRAYL AUNER
JRASEo 621R2IE | AIREER I°Ye RINIER ALY 0§ FAR FA8E VR, Fdglel, Ggalel,
RIS, 6960IR, AIRRRR 6 YRS 21 ade 6 EREAINE | g, R, A1F, 9d, ARIR 6 GFeY
G 0 62AIRF 2GS eI JRGIOR | G010 gRIR AAIERIOR! 6288 Practical Criticism Q!
Applied Criticism (QI6QITR AFICAISR) | FGE ABTIRT U@ 90q 1@ FRe ALY 2RIA6R
AENSI 6 YRUIFS AR QIR AL IV | 96T AACRISR Y8 IR 6IRIFR UG, 69226
9% 6 0R¢l, 6TTAGI 8 FTR ALEIN YRR RIS | 622TIR FEE Model (FYRNQ QUERS
FAI¢ QRITN 6 GlRIR 8 @A 1@ ALFIPER AT 8 JRILE QAITN | QRILRS IR, FNERET
‘Biographia Literaria’ J26Q 303da @G0! AHAER AGAR, Al 2IRCLINGS RVG ‘Essays in
Criticism’, @@Ié‘i{%" ‘Practical Criticism’, @.QQL \’IGTIZJG'\GR’ ‘Selected Essays’, otatary] AT @I
@Gie geR AL 6 §52 Q6@ ‘The Well Wrought Urn’ (@ gI6QIEe AAIERIDRIQ 97 6QIES
goda | 6980 A4 ANEAIPRFRIRA Y& ‘Close reading of the text’ (RO YHMIQYS UISHI) 1
gieaidie anieReRa galld 2gQ! |

J6Igia ATERIOR A AeE U5 @8 Gaa SIU6R ®IP (Background knowledge) 9@ &@
goIs QIN6R ABGIEE J2 N2Ie §F A AR | 6669 g4 @60, 4G ABGY QTN UC1eR Cad
go1Q Ade caIRaMI, 62 gor Feade gegdl @’d SISl IR8iR ? 622 6AYRT PR AARER
2R RIS 2SI QR & ? 692 6AHR 6% 69R IR TR, 62 AHRER UQANS YRGR & ?
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609 JRIRQ AR GE6R 62 RO UO1E FQAER, 69 AHFER G2Y A°ge ARGl 2RI & ? 638
6RUER 609 dRIa QG FIRIAQIR AEYR 8 JRIGE 62IRMER, FIER FQal @ ? JEAFR
AERIFAIR ZRGIR1E OBE @'l QOR FIOHR QUERY, HaRE, JoTa 8 AR 2D AHFER ]IF 7
99 2QY @ QUIQIR 2SR, 6d9ER @’¢, OI'Q ARl @’8 6 698 JRGR P68l ANERISR
FOR MR RER ? ARG I AQ YIQ RQQ AP F6L 6 AAQ & 60T YRR 62IR @ TER |
EQQPIe UG ARGY RIARERER A@SY A2 @8 non-Literary Knowledge@ QSR UQQQ
6228 | N26Q 2sEs 28 Afle SRR, A9, ANARIR, fel ¢ ARGIRY, LYE FTue KR,
QGeIQ, Q0] 6 QT FRS AHRER AR & ¢ AR, ARSI | PR 2N AACAISR
(Interdiscplinary Criticism) 990 @0QIQ 2QaiRel 2N, Jdiel 398 6 @gR4 |

Il QR Il

QRSS! QLR RINSEYER 6G2 AR AACRPRIQ 96 6 e dl SRl iRl AHREQ AAERSR!
PRCRER U 6VRER 649 692 QRS IR AERIORE By EQ 26d :

¢) 0do GRlae fg @98 64 2RYAI 699 Ad6a ARGY AACRIPFIR 4QU 694l FRa, goie
ADGI6Q Gl ARl A | OIF FIE6Q PR ALRUEA G2l 6aen ARIR ¢RI SN 2,
“4 69960 AACRAIPRIR IR @ al | AN ALY ANERCR! IRG 1 6Q9q ALY
2dE 1”7 (62 9ef 8 AWIERIFR! TR 99, 9. 0¥, Q- JOI§ dERIYR) |

9) 1 AMR6Q Y6RQ 71218 kI RERY FAE : “NPAe YFeIRSR Yo JGRTe ce6n 69,
J52de con Q8 2l AERHEAN 64, © ¢ ¥ 690q RIS TRREFAIRAT AHRER @
6RSa 9A6F TR ANERER ‘ATERISS!” IRG 8P49I @8 FRIAER AFFYS ARl | ‘gIeT”
A6 AQYAEQ 2RICS ZRSRR 213, 69Q Yo Y& ARIYAIA QIR ¢ PIFR-IRY QIR
Qees gl @aceR, QeI @ aml, 63 AR | AAEAIRR AR IRAIR AR |
‘TRREANLR’ 8 ‘TRREAILE AMA’ YR AVCRIER AR LEQ FLER CRRIDY
A0YQ AARIT 689 QIR 1”7 (‘6P ATCYR RRRIY’, e 71218, 9. N8e) |

QUEAIB QAT (184 I06 Q6Q 69 6EY ATRY ARSI QYR 8 RARFRIS RIS
J0Qa RIRFEER TG 62IRaMl | 1908 ADGY AFICRIER! YR Y@ TRG, el AISIeY ABGY
R6109 238 | 961168, QR (1913 GIF QEE 69 OIF YRIFE Y6 ‘TRINEIRS” (e C¢80) &
632 ANERORR QRYH Yoo @08 | 62 @28 69 FlTa 1 JEe JRKIR J6a TSR
ADQY AHFE AFICRIERIQ TR FEM Y6TAQ AR @Il 6 6T Fi¢) | I6aE FIRIE oSt 6RISSI
R0 @28 64 62 ANUER TRIGRININFER 690Q ACRAICNNR ERdl RIS AR2ARI, G121
6ROR QI 2Rl garal Ie° 6206Q ORRE IRG FRY0 622 @ AR | J6Q J6R JRIdS KER
AAERIOR! 6826 @. FEIQ ANBAY, LT 6NN Rl ARl & FIRRY Qe ‘6&e
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ARIERE @Q8, G121 ALYRIEIG!, URARE 8 JETRR E1e UM 6163 6(1he QTR AIRY QIVR
60R CId PR | AR Y@ YEe 6 AFe ALYR 690RI 1”7 (AR AHER, QUSRI

gode aleldy
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6@19R” (8 ¢T M) | ADGY AANERIFR! IRARIER @. AR ACBAIY 699 UAITT YOBI RER, 61'Q
ARG 6 IAGE F6a €. qade Zieiis S6a8 Qial aBE, Waca Y16 AR |
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‘ADGY AAUQ’ (R AT Q), ‘AAICAISR! : ARJITS” (T M), ‘ACRISR! : AEFY’ (e ¢ 8), ‘6Fal
diole Q@Y (e QM Q), ‘66l Judeq RPLId’, dald Ist (¢ o) 8 Gola @Il (e o),
‘AERISR! : YR 6 YR (e ¢ ¢ o), ‘6EY M FEIR AR B IR’ (R ¢ 0), ‘NG ALY
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AAERSR 9@ ‘URYFRGIQ IdRl’ (8¢ ¢ 8) 8 ‘UYFRPIQ AR’ (8 CC9) QAT QY dREIR
dg | 2R 64 ¢l QKT AWERISRIR IRl AQIANIFFOIR. QIR | OIF ANERIPRIY I8G6q 2@
AN IR ARSI IS, YR ARG Gl HRIR ALY | ABIR 2AQERR 62 FF ATEQ IR
@AFIIR QUEad 9IR FRTIRE | ‘AYHRCIR RRl’ 9IRg IR 6P KR RPeIA 9B 69
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69R16N1 6Q Q& QRUIRE |
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QIR QYT IR QIPR-ANCRIPR, AR AFBAAT IR IERIR-AAISRISR (Scholar - Critic) 8
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ARRUC RRRIR 626R P68 ATCRICRR ABHIRR USRI I6RE FEQIQ TFaIN | §. 42, YRS
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(disinterestedness) 2GR | QIR YRS GlF QUVEQ @28, ‘Extinction of the private self! B
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gem (eI o) Qeua |

‘99QI2a0I68 'GRa fge QA 50 9N JaISIIT 8 EAGRI QTR AR ARG
AR FAE | 6°Q0 FIFRR ‘I QIER dERI 6’ JAFER FIGIRIR YU° RERH FERE “QLE Ga AR
691N gRIRR, 6GI1N 899 PR ERYERY ¢ QI8 62IR JGAM | TR AR SR AQRE, @
294 9RIQ 69R1 RIS IR NAEG 6SISIN QPR 6, 6AFE ARERER 63T JRIRR UM IR
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QERT ARER (BN gRIE @8 @8 FINIE QIS 2HERR RENH FABE - “A true picture of man's non-
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Gaa 28Q91@ HRIAS AW JOIY FAILIRG; 1 FICRER 2016 AR, QGG QIR, QAR F1
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YIQE UECITQ Y@ 699RIQe JRG6a gd UNcea 9d canl |

ANEQR FE6R - Y@ PR JeIRIBIR, 9ERIg 69dRl 6 QR KAl JIR YR LR |
PR AUTIER- “N2I AYLER MR QI 0P | 2 °YE YE AER JQ AR FEARINAG
QTG Q0Q dIsig 26, UG FEQ QeFL 6 ST SarlL | FIgEa AEId Q6@ QI6L, AR
P6Q, 70 @2l @62, G0 16 I | 9I6F AR 2IPe] YRR A6 | ZING YF6q 64 Il RN,
QI 2eRAAIER aI'd | 2dI0, 699 F6aT FBIER O F1RR, YRR 8 AETIEY 64IRYS FQed
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69IR 62 2RV KN, 62FIRET TREHITE JIR AR FRIEARI ¢ INRY JAGE FQEN | AR 2R
@8 @69, Q4T 2SI 691FIR 2ERE, FFIR, YA 8 FRFE TAIR FRIQY, CIQl YPEIRIER BN
6 2R IRCHIEG FRUER | AYETR NI IRSAR KIS 24 | QTS 6RQR SRR
2I00R F6I8 6L, FINRR AFIIRNG! 8 oR gIEa AR, AR JEARIER TR AR
QAR | 604 a°d F5Q Faa GoIa 6 Qde SgIA AGY 6 6AITIR FIRROIR ZIASIR @ AR
2610, QEFIR, 99 8 JRIEIRIR @F Quea G6aerl adaial 17

R QA 8 PYE 906Q AR 6 AATE 6RIQ LYILQ IR 6298 Qe | @l dlIe, Q6Y,
QIQY, LG 8 YRRAQ AN | 604 FIFR, Y@ ANFTR U |

AY PEOIR QRINQ RPLIAER 6RIR 8 FRGR QIFER YRETIT IRl QI JRIR AGG 6N
JERIRNER CIBN 6QRRE |

QA0 6T A6 GFIR | B9 YR TR, F4IA 8 FRIEAIER TRYR, 3 68
dea QE8, Jede JAYeR | RIRE 6RIRR G9IR 2R gIGdIR, AGY, 8 604 994 6
ACALRSIR | 6906 6918 GYAIRFR UIE 6AINILIBIR 99 6998 Ul AIER | FEQ gRIQ Fade
62In8 Q@9QIe | JeRl Q6 9 69neS 94edR 8 AIRIR | e, AT, 64, AW,
2OAAUFICR 698 6AIRRERIR @ @Y 69a88 | 9a6r A8EG 6090l IR o @dl @E8 | 66
PR R2l 9del @GR | A8 AU6R N8F 28, 690! ¢ AP & ARRE | 18 oI AR, AR
d9e gfl 62RUInE | AEISE 62N 6 6A9R, 64ISR G 68180, €19e 6 ¢Ide AQ QiR AGR
@08 | I 910R QR FRR 8 GF REER AN F1RRR ULEAAIR Kl FEE | Q6T FRR IRAQ
Q0Q QPR JdAe] 96 FAE | YT AFNA AT | B8 (@ ArYFR AGAYR IBEIRT AIIA
6208 QPR | QPR @ AT IO FFIYe FAE | AYaRl @ ofe ITRIRT 6ALR,
ARQAY, F1OF LERR R | APER GE6R AN LYIR 1R | AR LYE AYRR Q6L; @l
e dagl | 6R0eE G910 OIR R @RQIg 699 | 69 @826- A9 AIRER VARIARAER
Ao 2SI F9Q- FARR ARIA FEEE | AERY AUFER T A 62108 | 62 FFIRIA
Rede Q89 28 @Q @@88- Ui dXn? PI9R UPe, FINRR JUYIgER QAR 1Q°
ARAOR F1OF AR SRIAGER & 0RYE | 604 FIFRR RFLAIA 69 IR FIFQ e ARG, Q!
AR AR Qe |’

QIR Q060 G9a ial 9Radd | 6RIR, ERARINR AR AL IREE | ‘6aia” AQQIL
P06Q IATNFTA TR Ia HRe ade JRgR 6Q7I6R ‘G8’ | AIRER AYER AFeIdq FRISE
PEMm @all 92 69- 2l gRldl, 63l 6 @oral 96 698 6 RIYER YRl 6Faad | 6A9ER A
2RI 6 601FIR F1ORQ JAYEER AR 6LIRRE | @] TR ANAER T8, T8l AGRY QI Gl
QER RE6A IR AR 2d JGge 10 6 ATEYY @ Qg8 | RN 999 TINg PIFe 6 JF4IR
QA9 AR @FG!, F2l 8 FIERG FIRIF AR 1@ G8l | 69F6 69GRQ 6QIRIG AF, 919, IR
2R 6Q99PR6Q FEIAR0 T QERIUER YRR QIR ERHIURNE | G6EIFFE QT 8 V1RER
‘AR’ FIER YLIR 670Q 6908 | AIFIRR QICARIER 6dIAEe @088 | ARIRIRIER 69N
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Q@Y Q8 @A88 | QKA QITRg A 8 ARFBOIR ARG AR JAF-AURATE 8 T°YS - AR
2RIYE FARIER 66QQ 69R8d 6T6RRR 2EFR | er¥9 odea AR Jaie LAOR
AIRIFIER 69 IR IRIER QR0 FQI8 | Qg8 AR, 656121R AMR 6 6RIRAE URER RIS
@l ARGl QaNRIay | e ¢ 90 (IdeIeq 6T (Lei-Pziog) 699 AU U@ QLYER 6QICR
QAR F190Q URIIQ @R Y@ QleR JRCIRR @A28 Ye° W¥ea ‘@'da gda 2°d Jadl
@028 | ¥2IQ 620Q 69083 FIRRIRd 2SR, MY, INTRIE 8 LY ANRRS K8 | QAR
Jda QoI JALIRG 8 G0 QIANAIE QIYEAIFT (8¢ 9 Q) 6RlR GG B8 QoY ARIFIER ACIFS 3
AURFER A LARER EIQ FFFIR RGN AN AR RGE | BFIR ANRIRT ARQ 2QE 62IRG;
QER ARINER TENIRE MNP ANNQ GFg IR 9@ AYER FIPNEARI AR 6QANRE.
d6LOR RARS | 6AIRE AIE] Jl IR AIER QORI 8 JGERTsEa TR TS I

AIR16Q AT QIGY ZICLAIRS QVANIRE TRAC REE ARG F0Ra gaf QIRea | AR
INER EARAT 2B~ @Rl 6297 60l FrRIER AT G6L, 2 FINAR AP YLV QUK |
P90 ARe Gee Yoo 80 | 694 9860 FIERa B0 98 29 AR Gl § QAR
2QIRR 1Y (@ 2Iadq GAaa A6l 8ee, @ 9,9L0R, QRRUR, AR, AT, YERCGRUR, QlRed
26 LUA0RFENR #9 | € C08-09 adel 69RY QIFR FINIY coln 0P8 | FYET IS
2083, 6AeR G948 ARl IRERTE FITRa AF Q62 | AFS YeRS ATRIAIQ F5Q I8 FAIURE |
QER JQ°UQl A9g 62RCFE | FFeke QI2IN, JaRel, ERIRAI 6 g9, AR YA ARER
JRFIR AR RG8 | Q°aIrER 2IRIQ @R JINE 2YRIGE AR | aedal, Y ¢ FIF gIFERRIR
PRRE JAMNE AIMIFIRG, U0 A8 | 2 FR6Q FPEM FIER 62108 A ARAIFER ULRE
ISR RIS 210, FERAIPERIL EACKIL 8 ATERAR FPIQY IPINIANIEL 8 ARRIPRRE
AR AIRFRIR 64 SeQUM, 6ARIG Q&F T8, QI JAISl A8 691N PINe AR AR AT
P083° QI6R UGEUIRRI QE%l, AU ¢ JRERTS AINEA CRYR FRRIR, LAPRIQ, FAR, AHR
Q7162 2ARIB: A6 ARG ARIT QIR | QIeY LY P °YS | GI2l gRIdR 22 /G AR
Q6L, A06RT IR ZGEYE | QOIS 6 QIR PRIER TR 69 IR PP AYER- FIRREIRIA
doia, ad 6 ZEARRIR Q°AFER ARILRE FARIFIER PIRIR ZIRee AR 12

“ga 2R 9Uer! YRR IR QINIGRR QIFl AINER MRLE | @ QY e dad
arael J6R 20 YAMIR ATIRRG I° 606 a6TIG | @ of 246R dne | I8 62Rdnl |
R ¢ 9¢ AdRIER ISR ASYee! F18Y @AM 6Q6aE QAR Qe | . ¢Mme (deIte JRER
LR “2Iad T F6FIRN”7 R g ANRR 9a0e 6 4E86 @l | RLea “gd ANeR” Ife
QR € CMN-8N @1d 6RIGY @F UA FIERIERY @R go NCRR 9UR FRTER | @ gY ANSeR
QRIS Zem 26PR, ANKEG NQ° 6Q€R I |

@ ¢ 9T ¢1dI0Ig AFlg H46a 2UdaiDe 686a 694 Al 2egl 98 caindinl, 6R6Q FEaR
dn 6QeR FRZM | RN 0Q8 TF PR Qe 6 @A FrEe AWeR 6RZER |
QARIQ, FERdRl 8 QPR 68Q6Q 28R AT 2RcedTeRaR (Theory of identification) GRQ
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golee QB AIYegRe efalnds F6ede 9o 2IF° Jatiy 98 FITRIAR FIA ga NeR,
6QIM 60600 ANERIER 716 GUS | 6ACINE FIP6R-

A group of sponsored the work of the young dramatist Clittord Odettes. A permanent -
reportoria company was built up dedicated to the principles of group acting as formulated by

Stanyslavesky and practiced at the Mosko Art theatre. g9| 2NGR F16% 26 2SR, QIR 2Q6YaE |
604 2RAQ Adea AT @8Rl | F6%l FNeaE 2Id Jal QIRGR | 6AMER 60aR, TN
QTG 60IPIR AT, I9° 2RCURS Ik F1Z6Q 9de @Ae8 | 9de 98 ARG 69IFIR FINRIR R
QURIG 690 AU I°

Qe AAER AAEQ Jo ANGRR AEAMIBIFIER ANIFR 6 AUFFER AULFYLR RIIR ARAR
PR26R | 9o FNeR ARR1E FETIE 3690YR FIeR LIUNER LANG YYAFHIR 828 - “ The Play-
wright are saying something through their plays {@° ddll® @@ - ‘Poverty or at least life

long economical pressure among city persons, who still manage to get along respectable
produces a certain lack of order, a confusion of physical details with spiritual crises.” 699 AN

N9 QRO AAIFR G2l AYER LATR §Q FEUE FP FITRER 6aR8d, 64 d6m F6R GILIR
9oy | e e9 adeln ¥ Ageq 1@ 6gadl YLIe caRTER 62 AR 9EQ 699 F6ER
@ AFD6R gOIRe QAT 2ICRIRE AL kI (@ 9dea A9 6KIFIEIS 988 I” AIGE 69IFIR
2RO 8 299, 6A7IRET AR 2SR | 9O FE6R QA ABINR 699 @IFIK BIQE AR FAS
TPEQ TG 69960 2R R QUT @ gRId el | 2IERRIR ge INeR 6298 WeR 1@
goaiq |

saIRlcaIRls dgnQ 2eq, deRiEsias JRTRIR NER Ie° 6Qdeea TR 2eq, W@
G621 gd NG YR QTR G°F FPRQ QIS ZICRINRER QIF-AQT TR JRIRIHR IR
6R001 RAIAN | @ AR, AN 24R, URERR FARRIL °Re, TREAR g6 202R, AN
PRI QERRNNRE RIEQ AUCLIRFR 96 AARR | ARG IR A6 6208 2R
g99o | QIRE1E ARG A’YER 8 QRS JRERd Ge6a QIee 6 (1% IR 69Q Geed Q¥
AR2R : PIRIR F6gTE ARARAER |

606Qda ARRINIQ NIRRT LIRS JeAFL| ANER € ¢Mo (del 69Ra 98 IR
QAR 62l 1692 2R Il 6000 | JFLAR IR QIR 690G PR AT 6ol |
QG QED 6 FEQ NP IARR 6ARTR |

d604a ARIa PR QIR QG | FIPR Y@ QAR @Rl | IS, RIS, 0QQ, LR,
LRI, AR, QEUARI, 6Q9QEl AR AR, FILdl 6RldR, QUYITR! 63n1 IRE 92 AAAURY.
620 AI0RQ 98 | 96RYR ARIR 6JUQ Y@ QHe QU 0E8, e F6 2IRIR 6 YITeY 088, 698eR
4 49 UQIR] 690 PR G709 4UeY J06 | Q2 KGR QUIQIR, FA-JTA 6 I8 69R @
IR GG 6 QRI8° | @810 8 ARERUG! M@ JIURNR 2ERRIPF6Q FUEe @RelN | I0Rayq 644
6 ALY S6HFQ 6RFRY YPl6q gRldlo @94 | geoia ADHY B °LEER FIGY, QoY 8 A°GEQ
IRl Q@8 | 1@ aeraql ikl fleaq 868 8 YU0YR gIGe A6R | ANUR JALRER BRI
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AR SRITR 2GR 6 2P VIS PPN AR FICRER 1l 62 VR VNS IOIYARIER YRIS AN,
TREQ IR 6@ldn QRGN | AYQAR ] 6FRGE AVUR, (ITIR RIQ 6@ldR @ QIeY
QIGYQ 2t 62IRNDES | @ FIGY QIS K2 KB 6R6R 691G @2l F6dd eqad 6 |
692016Q @RI 2L @l ARIHE F9ad JARSE 24, 6A06R ARl ARR 610e 2aIN | 664 QI
Jaeia 99 Je 99 26an @8 Yesga geld erell FRIFGR @ Qideq cdlee gode 29 | 2ey

~

QIR GD6M FRIR F6ATG! & ARIRIRGI | B KRITIRel @ 90994 @il Gor aGaN QIeY
QIR oY 6]QER |°°

QAIRUL AR AL 9 U8 RSP | ANFQ AYFLE IS @ FAlg 4R
AN | JOIRQER, @I A8 6960 F1d QRRAN | Q28I ARG QSR 26, G2 @Y GBI QIR QI
24 | 604 QITURUR 3 98 DG Q1G4 QU QARAN ¢ @oF IALRE 0PFE6R FIRR G2 9FE
24 | A% A70Q AA6R IV @ GOR0IR IR ARG 17 664 AQ gU6R, A 6R9R RIeR @
Q098G P 220 QIRIea U Q6D FIR 6908 | RIRGIE AIER 6836R I8 AGYS! QMY Q6L |
699 69660 IaQ Ye, I9e 6 2dR°d LIsca A2de Qe A0 621R FIeR QORI G
g69IRel 6826 A7G QIR IR 2GEIYe ATRR FRAR 1°7 69R 69 QECIE ILE 6 AR
6991926 QIR QA QIeR (18 62RIAN 17 69Q 6QTER UGRD 8 A°FNE Jaq Y FERRR,
QRS 8 QS AUNR 6291 A°66 LE* CAIBIR JIAQ FIRER, FIER 2REF 2QS1 6 AU
QYR GRl8 9o AR, FAAR 6 YUY SR YENIRTN QG 6LIRSRI, 69T 6RI6R QTR
Q6036 62917 6996 FYURR, AEARP SR ANER ARG FICRIF 0lg gl 2R 61
696 QdQ | Qald YRR FRRIQ 629 69- Y@ QIFRR §5Q JGQ Y@ YRR @Yl AR |

QIRAEER R°6QE FILR JETe 6291 A°6H 69 AR IR QA 6QIRE I° AAURT Sl
FRIFER © INGY ABRYR-

IRl QNG @G °gd g FAKIRE | YERIDI AV 6 A°YIR FRG AGl, 6AAIRT
APMRIR FYIQ ADE Y6IR PARIRNR JRITE AL | 679R ARG 6L, AAF°F PR 132,
TR, 26N 6 LN AUFERE 62G9FR ALTGY FESY QUER JRIGE 62108 | ATRYR
A RIS ASE YLD QIFR C1kI FEAY QU6 AR 6QR8 | @2 QY FYL J6Q AR
FeRIQ AReYR IRIFE @A AT e @ Y e 98 PR | AYFIRIRN QIER AURER
cUAIEAIR 6Rde8 - “They are interested primarily in certain domestic and social problems,
which are merely stated and not solved®” QIcaa ARIQS Q&S AR 60T I ARYE 2R

62108 | ‘The peoples theatre’ 6@ 6QI6QR RN ARIQ @B 6QIAICAINI FIBQY 6QR8S- “Artis not
for the people, to make the people to understand it, art would have to be brought down to their
level.t! QUQEEQ GEIRIGY ZICLIRe I 2o 62108 | QeI S8QIeY 2°q ‘Indian Peoples’

theatre’ Association (IPTA) @@ ARt @68 | QIeG1A CEIRIY A QIeGIE RIee 636 g4
ENeeR Qe 9oal @RdRl | AIRETE AEIRICY A°e SEIRISY ZIERINAa ¥R Enl | @ 2ERIRRR
AEGe Q& Yde 29 ¢ ¢My Adelka Yad 6RYUR AR | 698 @F TR FIAER AR
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PP1A @°699Q AT BUCRER VG AR BES F9IE 6RYR AR YelF ARG AJ6RaR
Q6 8 6ATCR AQ QNEA 6LlF TUAB °6QIY 6701 AR FING 8 AIRIFI @A, 6T |
2J6Q9R6 6AHR AR CAITYI JE6Q AR RAY A°URER 6QITE 62IRZIRI 64 2IFRQ YRR
WIPQ SBRIRIY VTR JOTHE FARIQ 626R 6ARIGT JRJelq ALFIER ¥ Qala
JoGQlal FeRIRIR Ada QAIFE AAIRR 629 | AGFIR GoIR 6996 aR 98 QER°IIR
2QRIRSN 629 YRR ATHIR JATQ IOIG Q8 6 ARIQTIRT AERIQER YERIYCR AT A6 A6H
AYRIGR0l, 96 §699, 64RI0IR, AR IR DR AY ARINIE AR AR 6AIY ARS |
2I6Fl Q12 ARIQE FINFR AT ARG FeI62 GGG 6T | 2T Sl 64 ABGY 6TRRR FIRRR
0QQ J0YE QR A6et AH QFTIE JARERIER AUYSE UG | AUH Y KQ 64 @ QIR
QPR FeRIRl AcR |

QAR F1R6R AR R AT Kall- YI, QIRQY,

ISR JISLHD, QARCTER ARG 2R 6QR YHIQE...... URPR FQ 17° AFMIR,
TEIQ 68 YR FQYNER RIO1S @69 RICRIP PP B T F0Q 69K AL 6QRARAI,
ARfe caAISEINg 6’ I ArYEe 9BYG @Re 2QYE 620 QR | 086 FIRa AR 676eq @
6RER 2°YQ AINISRID A2 A°Ya J6a | @°6gq AR AITR P9 gRIY QIRIAE, PN F60Q
699, Y8° 9QQ 69¢ § 2e9Q CARRINT “99-98” C0e @AZicn | @ Q9 FRIFER ALY 6
ERGR QORIENT ABE AR AIBRY F1l JRIEE 621RZIRI I’ AcRESITN 64 @°69q 6ARRIRE AITQ
Q8 @4 ¢ ¢ Ny delsa Ie° @°69 M6F AJ6RINER AIRINTG AGARGTE Y8R Aal (€ © TR
R QM) UG 6nde Y PR JRGR 9 A9 | IRGER 218 6TEREAAR € 9 Y& € CNI 6Q
Q& 29 | Y A7Y 26RINAQ 97 & EIRIY 2IRIN? | 9Q4, 819, cade Qda 8 dfe -
2CARRR ARG 621 I 9O R YIe AR UG, QO 8 AITRER | FARGIER |IY
6T6@60dR. ¢ ¢M-¥o fdel AIER “6didR FIERR” edie @R | 996 sndle AR Gold
ASRURIY AFRAT 24 FARGIEA € CNIT FANQ IR | YRR YRR FQ AR AR
‘e’ JGRIER LRI 6ATFQ JRISe G8 Idn@ 69R “2RR 66”7 9l ANQAN ReEeR
IRIR SIFIF YQIQ AIGY QU 647 YRFE FRIRZEM | AANLR ARER AEF YIS 6RYR AR
ARe TR 6 OIF JQ1 @8 adel RIL go AR AER e A°g FFden | e ¢¥o LR
QFIERR ALAER e AUl 2AR.G AREl, PR ANRFAIR 8 0QY 6RIGS 68 AR People’s
theatre QIFEQ Y@ APYGR @R J0Q @RZ6R | 6dIRY 2RISR JHRMIRE 69@ ‘People’s
Theatre' 609 @@ | € ¢ ¥M ¢deiea 2QEE AFRIAGTE AR (@ QAT 9216 24 | e ¢N9
Q ¢ ¢y el ArIEa ePe 98Q 9reYd Qe K- RI1Y YBTE FIER TIF, IRIY 0K 691
@°699Q F0IFe @°6gQ 6AURE TIF 8 FRLRAIN 6RELQYT VT FeARIG!, TAYIE IR 9T,
@699 6ATURE ATQ RIS QBIQ TREQ FAAQ! UCRIRY WAL ARFER 8 AARR
690Q FRIQ AR gRIFe FGAAI | gAt 91R6R FIIRR 2IRAE, 2RI 6 FAIQ UGS AIRETR
QR4 TR YU A°IRER I6Q 6Q URE KRl | YIRIR FQE 6 6ACAR. SOF 26
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QTR QERINE RIEQ TR FQBEQ YRGS 6291 64¢Rle 6JIFINSN | ARAFIER TIFE
QeI ndia 6 a1 E dFE 24 | @ AR JERIGY SRS JRe IFER JAIeR dOIf eRda
Q92 FRRAIA ARFR4S (Y. I. C) Ye° 2IQ 6T626aRR JgIgd LAY AAIes Il 600
62IR8R | 32 QIREIY RYIRS AITR QIR @°69Y ZUERIRER SEIRIGY 2°AR ATRIAGIA LFORR
QedIe 62Rl | @ 2R gaa QIRIR! ATER AURAY TSI 99,0, CAINIE ME1R
AAL 6Q0I Y. 1.GI6F, R ISP, 218 AQIAL Q01 0Qd 6918 IS gad cRHe AR
ULRR ARRIQ PR LIS J6R | WIRE Q4616 A9IGE AIFa AR e ¢el 2979 2R, A
4ERRRA § FERIRRR ARSI Fl ATR J6R | JAeR! AFWRKR AR *Fea RIad
QAR QEERR, YNGT AR FedIARIOT AU 693N Tew 1°7

SRS R Yae! QTSI IR6R QIR ARl 69, YIGHR UAR 2CTR 601 FrEd AQ
geIa @Rl A0 ARIRY AESR HAQ 6T AL 2210, FA, QIR 8 ARIGR 6941 FRIER 2RELRHE
8 RARIIE PP JORIQ AR Mg AR IR 9% AR |7

RCY¥9 Q eCYI AdEl AER RIPR 686 JENTR, RIRINY, AIRadd, 963! IREAR
A6e6A, QAR 2R 99, §B RAIR, PIPa @dEl, YRR-FERIGHT, AT 6264 YR, REIICAESR,
IR, AIQ, 9ZR, 6290IQ, ABFAT AAMIEG QIR IR A°Q @Al Y@l AGE QG| Y
F0l 43S QoI @ 9R69F6 | g AR AR 9OY, 6821 MYISRI 6UAIGA Spirit of India e
India immortal (I3 98, 2R Q¥ g9, 08 =) Y@ JAAR 69, (RIQ AFARIR, ARG,
2OR, QU 62999 6 67 @EIRIY) This our land. (QRYA EPRIAT 6 FIQ ARF Q) AURIR, (91
RFIGINY) 9QE FERIcY AARGR BIRIRG! 0RYE FR8 | Q@Y I 99@e Shadow Play ¢
RN LR GR 6 QErRl dIdl ARARE AAE | SR LER ARIRE LU YRl ULFQ
Qe JALIRG AnAle AN, IgFa 6 Q9T URR1e PRFR “AAET6R AR, A°CR AGERS!
AR 62187 B9 R, AR G969, QIR 629 IS LR F6EF ANda ARG, AL 9OY 699 IS
2Idem Q12 gaddin geleq QF @ddal 1’Y AQ0IQ QEREEdIaN 69 € ¢ ¥ & (12K (199 IR
JRea oride Feql 6Rda 81 A Ye° GERIeY 2°AR AIRY A1 62RRI | HEQ ARSI 12l
gnl 9@ FPeka godl | A6 AdILER FENICY AR ERIF °YIY FICRR ATRE KGRI Cle
QYA 20 QAZER I Ll 6R9R 69601E FIRIRAR RE6Q 2IeR 62IR QBIRI; 604 YelIdsa Q!
c6209 IR JARR | @ ZIclne 980 g FICIRIREY 296 el 18 dis FIee ead
QP8 @g AR gRIe Aeq g8 @8 I8 G99 QNP @l QMY JUeHERNlea 2°gd 2ae
62083 |’*

Q768 RIAGTIA FIeR NG 2EAE FIFR |l AR HEEQ 88 cLIRAN | “aIsiey
ARICRAIQ GQ 20"~ JORER 90 6P @ AICRIRIY §9U @R 6RTESE - “AINIGY QIERER
URICRRIQ IR 60AQ | 5T AL J6Q @l Ydll 62N R SFIge KRR AFE AFUIER
@3 990 62RUIRR QIE | 2R RULRY 26E 6SINIY, AR I9° PR TNER ARRVCR ARG |
IR 2I6A GRS 622 | AIRe AR 6286 86 6291R 2K YAYE, 2IQAIBT IR’ € ¢ 9@
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LR GRI0ER WAL QY LY QR AR RPN 929 I8 FAULIRAER | 9@
2CRIFR 0R6Q ALY QISY FMRAR 2RIKR 8 RER°E JERIQ LURR gl 6R7IPL 6aw D
JERAEKAS | &1 689 Ol LALRIER JRIFE “LHe QIea” dERI6Q “Some notes on the use
of Tradition in Theatre.” §18@ JOR6Q AERS @883 |

When, in one of its sessions, it was suggested that modern Indian play wright and directors
have something to learn from what was then called folk theatre, a number of participants ridiculed
the idea or were cold and sceptical. They indgrantly asserted that folk theatre might be allright
for the villages, but modern urban theatre originating from Western inspiration could grow only

along Westem lines.”” € ¢ 9¢ od2ieq Sackl @IeRIal 986 enIRdiIa {gd 96 G9a @aql,
QTR AR TG FIPRIRIR 2IRd Q6T Fedl @R APl AURETY FIew 9 AYHIEe Fam! |
QRIGESE! IRRFIR JEARIQ YRIFINE SO 2ING FIFRR 6912 @FIR IRERILYR QIR
28 @Gielg goId 2Iea 62IRdRI | ARG A°AFEER 697 FIURIRMIER FRRR IR Q6T
090 900G Q5deR, 6ATIRE F1IEA Zen GRL CELRAR, Fald @9e ¢ QR AR’
CRLARAFA R0 RIFR “ARIel AR”Q Yl LG © ¢ IWER FEAER CARTAR FIAA B FIENS)
QIEIEQ LRI JeLid W@ QPR 6FFW | QIFRER JIRCURR FE (U8 @R1), 69Ing (¥
60ID1w LAR) 6916g! ( F1eQ Y@ G699 Q) @ AEATE @6 609N oR0l 98 *&Zen |
AWRIPR AR F100a 69 @ IPIR A9 TR | Tl FGe 999 ATER ‘VANGR’, FIFNLR
60RRAER AR 6RIGER, PRVRTA “PRARIA 691Q”, “Uidl RIR” 6 AR ARBIL

QER1D 6ERIQ 694 JRGE FRERI | EURIR FRN 999 AReq 9@ed - ¢ Production of ¢

Hayavadan” and Tughlay (1964) started the controversy. xx. Some good experiments did emerge
here and there a body of beautiful works like. Shasiram Korwal, Andhayuga, Johu Kumar swamy

- but | wouldn’t say that all this gave birth to any specific tradition as such.”’*

QAR ARIQE RIY ZCRIRR QO1E “Qralrs” FaY QUERTER [IBRIRT IRl I& AR
a0l 621R8R! |
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