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Era aen € apife eiTTRT wife ifu firRT fin caiF I rmq§rifa fai5FFT PrFR
=iI'= fro a ch iife tqmfa fin TTFca "ffi faear+" qap`iap qacq I enen
aFH € arfe 5iFtRT t5ife "ffi fatF'. eianqiiia F StFen qz;in qgiv farar
tr €ap` tqgiv pe 6tcg c5T5iT I  q± elanrm b-f} eiiffl e[an.r Fat qcg{g I qanFTra
aFEF€ziTfiiFTfroSFTiqirmaTraqmiqrmatI5me¢lan:Prfing5tirmaptafixp
:EF fflqTtFa iqi75q qfro I qRE anTmaa Qat en Rut "i@ii;T fan" eiapm I
r:== fha at5fro vmtm  q± aaniFT  qat vai]a  cpitwc= 5`ii:tia qapz5ia af6 qiqia

?E5€T I  iqiiiitFa FfffflT ch qqTffi Qat qi]© fiien fro eiapTrmr fir
± aca a ai5rm ffi I 5fro in qffl vyi{ap cant canr capap .rrfha.. qiq`ima
gr cataF a rm tormr qrfe i
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an,rfe,qFT-flFfficwhen-FT
9.TtzPIEanrfu

apF ± aan an >8 fifro qqcag apif± I apflriferm Q± qffi rfu fro
iiB©an,rfeeni5ap,q€-raeffllavielqffitITapFap;q1anqi;i]{`irql`{lapli©.en=piit
ffi3FE,aenBF,fiGfroiTiFFfroangivenfsIanfiigivqxpmara-qJiar{§;=qiqr
±.  CFT,  fro  can,  ch en qTq ngfl QrTapcqF I  q± q5q'ii`®{qTcqr i5`i{piFT tqfiB
rf |FFaeen 5m en an rm I  q5"en fir rm±  chprqng  N I  qma `=pi:mzpeJ±
ip5qfr5favlt5icapiTcwhrmggivirfe"qq[qqi]{§4Trmen@RTQarrm<p\cnq
±HianenvrmcasqqRTi5r.qui{@RTcaniifty<mfirmavyiieii=rfaqrgRTifdr
-iF=ztmaT@giv?q±enrmFaaTempcanr@rFqffiRfirfierma7]tpeiQtttqT"i

imrTF= €3Fma"- fltF ¢tJ trfu fro rtyffa[ ¢ prfrora Sra f±rfa qsq I vyia q±
±cferfu.¢aiaeiFTrfuerqFfefi65furfurqtQBanfarmanqui
anEFa mT©,  fs-qtgiv,  gTRI eiw`2ia vanicF fiie¢an iapTRm ®at q[g7qF .yfigivffir
ife =9FT afire I  Qa mr wite mq\9tmaa 5Perfe capq qi}=caey I qc;FT JFha iangp€F
€ I  q€ fro 9haten ianzFa ermrf€!ip RE cfe qf€mqug- qTcap 5qqan
rT5FTfifdr8ffi<xpBrfuc*itqafhaqap`fap`qxpian®q5{$9rrferFqSq{i.}T{Fqta

ngxpiiqtFaeenFTdRE9fipeffhaFta5icrrmiwcqst5TcENIcrm,St5fiseyan'q
:TFfacanrfu(Linespectrum)ft8rmr,gq3aecqapi5rfufafsapqrari.rfs{Iap
_fF`fflmr55riifeqpRE',5rtwh-cat+8EN(Photo-electronemission)iq±
Fgivfroap7pefffroftyanrmcmifaiffi[cFq{`a9rmxp-aecQr5apenfu
±rfe-en(Ener8yspectrum)enTpmife5tFq]i`i7Tqs9i:ioqi.gi[q"i`5ii]Tqmi[ar
/:- rm strfe " tca fa8rfe iFTmaia enj6 ®qmq fi5R fapg rm a;=pT rna I
e3affa55riifeisttqT9rman"ivasffifflmsrmaepeiiTi@;pefi5:FT5i[5frofr3rqmFTr
-GITmaaemanmai5rltrm-caft8'qap\iaRTqtapanxpiq`reniren=qi:i=]];a$9ra

rfi5Ttafirfuanzaifdrai5taancotFqatffirfisapii.esaffin=renmxpq<p§+±cz{iiap
I fi5F, th ia8qaq fro rna " I  pmrffiTRiT qal{g qiqT farmFT §q3iapiianq Gma[qJ
afidarmaRTqt9ceiq7iiqai7iamaap:rtqTc5agivqtacanFa[qaprtepeslFq±ap\wi
FcFdit@®iF"Fianq*ENITvTREwREi3Fenmenanimffingqaprqs{avi
quGqatap(>@O@)wRF5ttriFTItifefiFfuTfrormqrapq5tamaangivtQto
tFTrm FTht5T iRT S ca fa8rmia thR Qat cqqu\a q7TapT ire apan I  qf} tr
97TRI fian cFwh enana Qae qq55T ei{m`". I  9raaias qRF5figF Q± `m[RFmaFT g;i=7:r
C~ fflz* qu FT >b`)  qlm I  QF f6T ap qTtqi±,  S»tr qim 9rmifeltFT t;]`i{;zi3T
xprmuiiFTatTFIrfetrrmffch5f`dt@i:!qi57©canae¢amaxpprifama
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ffro 9fflffirFT an, rtyfs ¢ `5a{5fa ap qpe qof iqizq I ania iqTc5 fife iqqqiF, iqian,
apqap\i5a1rtyisqct5QiFTftemffaananmITi5anert5qftystf5amrqThas
Oap qapq i5FT, qm{api{i:iF at crmF th iinrfe H 5ia ifu. 5at ¢ fflit5a Flat I
an{ap Qat qerfis vyqp.q §{q qi`an qiq, iFia 5ateya rman tan eFtE gil qi5T,  cq5tT
fat ch rm, orfaed I
apfiranrfer,firrqapcai5Tpr`.ifeepeiqanTiqtFtFfirfi5iTiniJTREwltrlanEan
qquvyiIrTistapiiafrotrte¢`5`Iaqffl.[*rfa|Tapi9xpqxpacaiqimFamtFenrfir
q55a I an iqq` gap Srfe qfs qqr ¢ac5 9ma (ke c5ar fa fS ¢ 5tfae ffi QiTas
9rka,diqipiagt@qqinggqquc5haq{€¢T€iq"5faf6flap`5tfife)qap`rfeantrtyHma

an € gqxp fu de ng.a 9rfaed FTqF an qiir I qT© ENT iqit9rffa i5¥ i5*
qq` ffi q{qT qat qqqu;5ia an atF I  E=mc:. F© caTqH aeRI qqt5ta flfa6i@
Tfroft I Q± qfror E qctE `.rfs. in q[t5 i5a aap` c ¥E5 pr qTaytF i5maia can \

Sen xp5fig qiq trtyq qrfe ffarap apTrffro iITfiie ¥afife q± Ta aviF enan fir wh
fir I idrRI qrfe q{FT i5a{gF 9FTTfflfro 5iFia i5ia c5qF as fas ck I  canrtw
iFin 6en fl± qTapT axe;€nq :giv i5ta cFq i firfu 9iET ffu qTRE iF5t© SiF
qqfitTcani}rFTen{giq`iqi{Fqqgivqf5i95tfflenanGtiiaqtaa5fapista.errfem\an,
rfe, gqxp qqczF' rm{pa CIT qifiem 5i{5 rfu cFen CFF i  caTrfu fma istt-VI
tqi5iRT  (Wave-particle  duality) q5an qFT I  cq`(TCF ql{E qFfrfu  QtF qfi€ an I
ffiqTgqlxpg`(qapcap?qsrITr@PqF5`l{@`anT'¢acm`i5atFa'iT5iqianaprm`i5an'an
m{pa giv qqf± i©lar cqq czFgr fro®rRT `apITa' qiF I  flrfu 5iiit  tFF gis ErHTEN,  cqRrm
annga qq` qgg 9rfarfeie gap, `qiqq' c5ap fa c* cqF en ffro EN IT I  q± capTmch
ngi5qgiv`an'qla`i5RE'qq{giq`Ima@qlapGTREqctEi5imFaen5z5aaFrmfaENi
iqTqarTxpaecq{apistitITfarfdrorffaSffqg{g9rrfaifflaei5TCFTFngeeflFTflFaem

ffl end 5iratF6 ar ap[{5a qiim c..iiqic`r € fafdrr ¢at© 9ma I wi Txpap qae cat
enang{qqgivqqq§rfREqTCE"wiqae:agaaerfeicqqFq€Iapanan,
iF\qiq 5rdfirfu iqap\ qap`\q: qffi q9iqq qTgiv aprfas I  Q± te rfu ®ctiF5T QctE iENfflTF cqft I

fl± ¥Tap'  Sq iqiffliap i5q{ey=i.  i5ap N,  qq  iTana i5aey  5tf6a rfe  @tqi5T I  EN REtap@
mqrfu qqiT cey[ap fdr\anr faiqrFT qsq 5ITEN, qiqT qtE  qS qana i5asF I  a? furRT
colgr ng apTanng  vyl{;;g I  qul{qla q7fen  (Interference), iqfiqrfu (Diffiaction), rmfa

(Polarization)apfFqtrFTqgivj`aei5qqi5gfha¢venanananmITifanmacan
gtlaq tca xpm iqTcaplq rfuliii. `anaia (Interference  fringe) iqlIT Effi (3ltap fife 9gm

qfir* tri§RE Sofiuni5fflg (Superposition) q5a5r S qTife qtqjq51a qTT*iT cqslF firfu
c6tqqfgivqlngqlaiTiFRT\tgT,qscq`an{q96@,cFentFTaeq3celtapfaeffi5iFTi5g
t`5ffro fieml CIT gap q{gq q7iaqia ¢atqF iFrc@ iqia ma= @9 firfu ¥ta ffiRTRI
iqat fas Tq3ap  cqys pFTffl gap qmap`Iq ..rffro ia8FTr RT I  qiqi5  a±  enan iqi57g
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asae=za¥€enai5aniiqiiTarstgivcqQnrfe5geyOnrt±cFantie5igqaefaii;Tafha
c5Em ==IFF c5Tca qtg I 5aF fiffl rfe igap qT ceitqr i5iiT qitF *rfs prfife q5ta I
H fa ± <[tE an ap' I fisg q€ fiffl 5gxp q{5q qF qH qqq71a xp qaq I
i± Faze (qtii- fiffi i5a5F qtgF qi5T RT GIRT qffl i5TorEN Fag q[qr
±±rfewh«afty!i5Tgmaiaimifecqis"cqsq!qi5q"aparcFTRHThi
igms .fila en qha cqtan Tseq© cQrtqs fas rfe qq ffa givaITa qta fie I fefur
a  Eife  i7=r  TqTTta mF  fin-Ultraviolet  Catastrophe,  ar`FIIT iqlrm  qqt@  .rrfa,
€=a faflrfu I rmenF fag qat firm ei=] flFpefffro rty qca cgiq I qffi=r prFrifeift
TFi¥ g3T5 fas fha © i fffi cFQrffl iafife ffi fi ffirfu 'i5qey in €{{a
_fT5Sfifinffi`rfe'ftmarfuanrm5taoRETq3q@fiifrorqffiqicer
eg F=fi-Ojtq iir rm I  9mS qm¢tta rfe fiiife RT qffi grq[rm qfwhs;jt fa9rfu
ifro iita " I fed q± giv fl7Tcan ira caqq 9rfe9 8mF €iq ffirm fifife prf5
seima fie ne rm enan ¢at@ qitF I cam, fiirfu qpiig f RT, iprfs E = nhf qenq h
RE g7it5a gra¢ I Q± ffifis ¢7apTen rm qac Tq3ig q@ ®grq hf, 2hf, 3hf, 4hf.... nhf
i n .rae qf qsoi) vtRT rfe fas ace 9mata I hf-qa qae iF?giv ®fii5qs (cam 1 .5hf
T 3.76hf),  QqT ffi rm nga iw I 5iqu cann± qiq5E,  f q57JDrrRT ngiqT qae 9med
rfe qTCE nhf Tseq© tQitar Q¢ qTrfe rfe faiife qc@ 9iTza, q± 9mds, f6F 9rfe, agfir,
fa aat cF9 ha ar enm fro 9mtS iiT I q± qpr qenTIT faiinr iqra', ffiffi -ffi5
±  rm  tQttap  qtqsma iFTrm I  q±  cq  rfe iqifflta Trfti fiian,  Qt¢ *rftr
:¢=3iii;itli  (Quantization of energy) qqT qn eneap I iqlffllF rfu Q± fiffa 9mrfeen
€t¥ qas cth (Photon) I cth apITa Via iFt5apr ¢ca I

estg anF ®gritF fiiife ffi captanBTma €¢ianT mtF iha i5]im " I 9raas cqnias qq`
arias Si5RT rfe ffi capwTha en alife RT I 5Tttife-3rfu frgrmr anapr
cats ire vT± cFenF iFitqT cF ®9 an ffl9r a.rrfas qi fiiife RT iFR iqq, vyi{qT
.raTto8 RT q± ant c5On iq¥a caeR I iqTmrap-ach ftgrmR eiFT USRE cm
ap vtwh a? a¢wLaprfe qrTma aprfS qffi iFTfeFrap an, cth, xpaFT qat €ma qga
¥5i5cF en9rfbe H ism rna qdr Qat atch crfu *rfife aper ¢at@ ?nta I ?pe
rfe veB RT ?cqqsiS qT¥ tQttap xp Ka qfa calha iFtJTt@ 9rrta I Q± chR qtE i5ri.qT=sr-
Etrfu fagTan I Fq-eeia\cnfl cq RE eprq cQPe thnIT crfu i5iq qae ¢qie;ap`iq qqT:n.i:;r iq±
afu c55a qfty iqttE I at57¢ enga 51a c5i5aan 9rm (conduction) atapdr §{ca
aTena qrfe rfu iFTt5 I qat fife rna nif5 ermqr in ¢ar qc5T a± 9rfangor ©t5iiiap
en¥ tQms qR5a cad ¢ta rm rm " Q± rfe f* fin rna i5FT ffa I  q± *rffa an RT
aTst ¢q:'-iFt9iiFas (work-function) I gap wi i5rmaT cee cife rrfs qcEE nhf Q±
rfe RE ch rna giv thprfis H I tlfr i5rm veB Th RT (Fife an'-iqtoiFma Tv¥Er
rfu 5iT in ani5F 5ia g5irm cgiv qH`) Clap qTttma e[tap (cife q`an) fry ca`liT



arfuen¥cQttapxpanma"\ctwrfecqtapi55prTtz5a"rfe5RrmGrfu
isF€ gFha apren RT \ rfe CEN Thtt5, 5TtFT-€ fa3FTcfa giv crfu
ap«g@apqf.qqlqJ(cgivpr\an)®:a5gi€rmi

fl5 er ffi capFTran, iqTgiv i5an rfe qFTae (giv) iT@ 5rm qa c5F5a 6ffi
VIitae i5rm' qfty ianH= `  q± i5tsprf ffl' erap igrfe i5FT life ap can `  ffl
5Tan,TxpREfifanmiqTRT-©f=8RTrfffi~xpthto
9neaRTgcrfe9FTcanRTcaffl7aasc€±enicanq5TFT,9RT
05i5acqfeFTgivenQurqs,€rfefirfuFT±€.F.pr¥9tt53qufdsfifin
rfe-rna  QTTae  9nea I   flfro  an  an  qanqF  ©  rfe-igtaa  captrferm
(QuantizationofElectronicEnergylevelsinatomsii£€en5rfefflttcQrRE
rm"cananfflTraqaeiqgivFTanantryi5*cat=©.stfroffl&
cQrtapcanrmwhrfeft8rfeergivEtit5ia{fiiasrf§-i5acQrtapffi=rfe.rna
Owmaift8rfecoinan(irmar5atifaap£¥q±RErmrfe
fifro $9ra \ gTcap rfe-enwh 9ran RE. 3ifr g3T cqia fagF ofife RT
rm \ firfu an ffl, ffl` can an (ffa-w , frFT €€ © ftrfife fflft ©
qxp\caan,frorfe-5alfroaHgivrfeE2.frrc±-i5z©rfeEi,i5tRT
GTTRIfflqan(E2-E1)=nhfflanfHeefr8#c3t±-€t5rm\q±"
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I:¥F  .iFr rH ffi capTth qap` rfe-5taa capmTin TZBa@ teitqT i5Tfu fifeq,
-L3± f=83Tan qqp\ srfu qanq teltap cfu iqrm can rfu iF57© qFa an`an
Gip -  f5 a± ann ire i5as fro iqTtma ffiffi i5aF €rran ?rfinpr qg{@
© TF qqFfifinffi rfe, crfuan I
t5 eF =7€. eiRT iFttma CIT q7ffro, iqrfe Qap` FTfa irm cFQrc@ qt€ ian anon fs
try £€ Fqig th 5Trcrm i5gap rfe fan ¢ca I rm fi ann± qca ap Q± qq
- <7i7T fs? iqTrm ann iqti¢ 5ca cF\en rm I  FacctIT qap antaln qctE,  fiwh
~i-<eeiA i5ap_:an tqRE a9ta es I can Qat th i5ra 5aF in an €¢iT' eranl ¢ata a
fa i5F se is rna ftan ¢ca cFan qFEE en $9ra I  CFT, iqltFrap-© fa8fflcr
± (Photo Electron emission Experiment) fflffl i51a an rm' ®qtt qtFT I  crfu
F as cqtqr rm XPFT qae 9rfu qrfe H veFT CIT q7ffro arma rm cFQrc@ 9n± i5T
ibFT3 ear rfe rfe8en I fas iFTma trfu RE de © rmr fa rm
a  .fa Fa qffu a rm tea cFen in in I fir Srfe ifiTRI capmfu giv qpE
_f= --on in I iqtFq} ffa cerfe capTEN dRE Frma trfu © ife I
£Ei5F rm `i5ma' `an' of fir veIT ae I cmerf± fiqqres`tRsi `i5iTap' qm zmap c5icF Qtrfe
ir =a 3]i]iT i5a3F FIT I apron apron `an' I rm area `an' qtF c5itF qtrfe ira a FT9
€ aT an RT ?cqqstl f$9 6i5a ira qae cife an I fir 5aF-an tqRE rm 5Tg
=F €toichmq 5ateya qE@ iqTen an apIT I  c5qF call ffi fs ng? fch ffi iqltq I
¥i3T qua ®qu qat th cFq I qrf* RE cffl qiF` flTan fitffl capma
I crystal) Sfia © giv fha cFQrc@ rm iha tQr5ap fade agiven fa v9RE
=Tffla iii© ira ¢at5 I qa c9rRT 6qRE qFffiRE ng, eta dr qFT QerrFT d3tF rfe
r €TTEN I  cth a ftTama q± rfu tQrtq5 eFTfiti5 RI © `Fm' fiEN fiEN
qfro `i5irap' ap' an ¢ta I c5fir >tDoq mm .a`rmq`amfl i5aF rm' wrffro 5Fr cma-apF,
zT<m fs cpeIT qtttE, capwh giv istma can FT an th i5atma €rmIT cPe I ffl` q±
T53Tc© aTap ¢ta i5a5r-an ten I  `an' iqTFT " fs `i5asr"?  Q± erfp vch iqma I
ap iqTma `iani+' FIT I  9ffies ¢ 9fitFseTma aprm `anIT' Sam `i5asr' I  qa cqFr q€
E©ifai]qt@menTffii

qqqiq5iT:qtq5q*,qwlfamfaT5ft,rmvtafa.atin,rmeiferi
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rmqnmaap

Ginm
qqcap9grmFp\¥gTTRmqapert5®rt@r@qngTrfuJp`5TffaiqEFCF8

6¥maq7fflt5tTffiaGfigiv
iTr5mta rmltF b as I iaTan8 I

51ama,tsqqiqrdr-Qtma,qfas,aqFi@ffigta`qiaTaaT5i5itai5rifefs-Th5rrFt5Ttg
qap\ givma\8 CIT qtap Qurap cF-a ire aq I

rmar qbqi¢a in.ci7i;ir qg qq enfs ch ag qt5T ova qta ca rfe` i5iaT fs Fck rfe ¢±
rfeen qFor qcaL en, eiqii5q RT q5ma,  QqF cart rfu fha FF I  ig± rfu rna aq
givRT,ckcqscFi`Qiiqqi{qberqigrthtry,5iaiTr5TqaqT<=aivtzFthiqqgran
qq glfa RT, qgr tqp5T firma in I iFQrb, qlqTa ca5TFT ag cQ.  qiTa aen 5Tar5\e cqF an'pr
"-q±-±m9iasvyii]iimalTa@,qtgivi5i{{i¢i5taagrfucQ-qiEm-9rfinqTtEfdr
enifu qiTp` cF\Sqpem qqan, qqF qrfe 5ipe ag aFT gta cF€, F€ena th RE ar
qfa;tanRTc5Tqii'Qi.Rckiqaxpq\8qq¢Fvtaqrr5<iziFiFZETiqFawhvenrfeq±
qquFg cfi:arng qqq fro en qqq qrffro q@ <g cq. Ega ca aft-  flqF qF Qma5t© iqia
canRE"?
qqi{gTqq@-:ape;rq>rc@Hgiaqfa®IqrqTqTg5qTaiTITii5¥`9i5ItFrfuffrorfu-qq
c9ing ap, qq xp H I qap qch TraJrfe a7Tma I

fir.¥TqTCQ;ra qRFa qqqq qgr cap fie qTfa I ear ice qiTTCFa ¥Ta5a FTan in ¢itFa
qqq emrraor@ i5RE-rty di qqua cch I afar? 5T-e iTF i €IFia iTtIT cq "tF@ Fit5tIT
qTCEi5\q±qFgqiir„cFrfBf©(arenrqcat00EffTTE5T)ii5iaqtaeentEena
8o qiF caniB. fasmrfasm (qT eiiq `® qq cat qttr) F I rfu i5TTa€ iqia€ F I fir F
Qrrq5tap€, =j;]xp Cat cFqL qfa, qfu I  cffi cqtz5 Gar cF c5iFT © cq can ¢ rfe
f*giv qpr ¢ca I Cat TtF rfe I
Cat ng iqrq5`i{i.I I qTc5`¢ qTCE, ffa€ tTTtE I  i5]i¢m catF ¢i¢T IT-qt9 csim ¢tFa cFen inn

alc5a qui.:arm qqap{ap q5Fc5F, ffro iFiarm flrfe `9i5T I ffi ait9 gil can f* FT,
iqiT ::=ne@ cfir I  c5qie -iqiseET cQrczF i5q, qrmqr qua cqtzF can I

¢{pea q{qT qaeia- q`i{q ®T i5mTCFa aitqa in-qrm cia- i5Tcq} an fha vmtFa ire
qmq v¢q \ qq3`S;m8 eig]xp qT qtar± iqTma rm aq5q rm iFzatq es, RE
iqT5\3 qca I th, wh vytana i5TaltFa an at I

®



fe±ertTTZE,i5ianfdrfha-an@cqFTrmp=rFTFqugivtqqifiitFTiqTenq
erThiFiiFifaqizi5ii5anqRrataaec3itarar`rrf5a¢rErapifacapqixpngFTiqi{5cqrmcqtap
ae Fir JR FT- 7wT $9 of © qqta, ar "TfaF, ffi -qT5©` gap q{gT ¢±
ffliE€ as  cqt@ mum I  fir  en anap ar Th-'an`ap,  €ar  9rFrrEN,  ts-Fr-fas q`apq
iqaFTrEa,ffiQiTtofa*qtma,"aTmaFTiaFan±en{qfhaen{ama6tsTtaI"

zrfeE fa era iqmtFa RE, Fentaa qRE cq 5[i`.§;q' qFa qq ngigT` qilqi{qa tBi{qa
ffliF .ft3T try,  iqiTit vtFtat i5T qF7\9 rfu I  iq-iilnzFa T7giq qrfer cqq qffliFTrRE
-Qgiv  5TtFa Fia¢ ¥wertaa q5L xp, iqil=i5:, 5Trm-'qi5r qp!apii:ap qmqar qlan qJJflpr q{ap

i5rferfeFTiqfty*iqir,(-5izFEN)qiifeenflapapiaqffii{api

ifa ir c5t]T th iqan fflcm Grqxp, ffifa, qi{gg en`ap qq 5ma-fitFrma, fapfr
TiiE5qt5ma@qFREveiaigr@erffroi5Tiq`m.cmaqiq{FcqenqcaqThfbemaI

=ii=F Tqianr cFENaL iFife, iqiqa qt5T iqian.pia ffa a5tq QITan,  cFTqi]q5ia rm c57Tffro
f5F f5i5a tQltap far fiEN c57rffro 6" cma ar `giv qlq- apgla, gl{Fa rm ¢ nglqT
dfroFsa{anq-chTqananaLQapfirmiqi]apen{;q,vyi{!=QFfroFprqperfT®LicFrmqig

ap ffl 5"F iENFF ar r3ffl5F FTfa iqtFcffl fa iqizi:g I  GF qf*Fen q!iTT ngrm iqino
ET5ae, HT qxp TiFF qensea I iqianr tF`antap en.a. RE¢ gap qqqT apar ¢en I a
FPF q¥ala iqi5]© HIT c6tffl, ffa ffro i5ia wiDr en fie qu I fir a tmiw gas cF±,
rfu-urn rfe era can ian5T cia-  qF an,  qgiv tapT€i;;iT qxpq cia I  ql{g ®9 STipir
-,iq©5ifei51taqFcapife,S¥:ap¢cac5larlaqFqapiaSqiqi
=T5Tc*ta CFT Q¢ ca iqitqFT iqitq,  cm-ffroqra vy{ap `:irmin qiqu fiprrm cF q5ena

giv i5tma,  fit5ma atrfu i5ia |Tma  caer  cS\i{=gi;I I  qTqqffa qifflg ngq ngrm
EEfroanffiI9rf@F@cFxpt¢qq{@Srfecq,ELarmwrftwcq{apq©qcg,RT
=iitaTrffacfltgfffimarqtzqrgiv.rFTtq{qiqlq5`l{]q]fimqqaptlapqsacggl{qlql{:xpi
3aanife th caerEN 57tRE 9rr€itg cqqu5r ffa rm qffi cFtan, c=F`n.ciT tap\r
©5Ti5maiqiisTFT5'FtFwhqfigivrfucFTiq`iq-,car-qfroRI¥rap'aenFTma,
=Tt* rfufti" ffzaT wh qiqT ire €i{a I wh 6\[Tq:, iF;from qng Sqqi3r gra qianaea
rmzFENqFqfrogivcataitgri±`zalfrociqanaenfaJffifrormgq7qqqTng
ffic*IFiferfemat{FsnIi5caqtgtqu1whfie`5]`iliiTrqarrmapqi{gqq{ry\8vyiq\8
JTse tqc@ qita crfe tw 5irmFF an epet€iir inq ffitma ¢€ fa qxprm,
tiat*rcagrrafroffittecF-an5fqigqTfro-qgaiqgriz]:;;tapqgrvyi{prrm{FqSqqiq
fro `fu-flffiH I
aTFi5 qenra iqian:as FqtzF' iqia\e  flat ¢`enla fror qF{5T ITiffl fagife qcq Fr I
SenITapthQ€cq,qffixprc*rm5ien:,ngexp`:{gigarapalanTENQgg1{mqTng

a



ffi i5Ta ifro lan QF fan eian fror cmaF I i5QFT wh arm iF an qca I wh ap
giv criR f5 wh RE aerq whrfe an I  fro qHtF apt CFT c5TQneap
ffli55ita "th" it5T rfu ¢cacF ffis@ c5Tena ceian 5T7Th' iqFertIT FTtRrcF, "T!iT7 c9merfgiv

at ffittr ,"
ion cq iq"ma i5TqTa-fitTrma flF ffirfe isqiw <c5 iita, 5Tar crm cq ig¢ q5ia `fi'
th vtr <[5 9nea, 5ia en Slim ¢tFa tiro I ¢@ trfu iqTt5 5TaTZFa vt€¢r- cat a\r®l vc®T
tr, cat rmnia, cat cqT c-q->-lid-I¢cv fiife ¢atq; cat aTT5r muT, can fro,
cat i5Tu cz5TtFT muF! 5ing ± ch qanrfs i7qgiv ¢at5r en anq cat qi5 qF,
cat qt5T ar cch ¢± rmFa ima¢ a a talfty life I "€rm vigra ¢-Ta fflan Fan
griitffl-¢fi-thQurF,thentFFwhxp5eB`o'mc5tFcF\enfis%rfuiwi
QJtma rmF iqrrm iqTrm rm iFTrcE I ira ira qife I rme{5iT Qar c9itHtq faf*
xp, irm5ttF I  giv fema,  qat i5ian FtF an i5tai5an' cF" ca qTCRE;  ck
gRE i5maitFt+ rm RT tw (Ri8el), iana cF-rm qta en9r€ ersfro H I iqian
c57rf© 6fia firm rmpr-iFrcqTEN ¢± i5Taif5t5± i5TtFT Fqta 6tFa fj© cm
flap rm es atF  Qneffl-  an i5i3Titriiri  (Beta  orionis) I  a-ue iqTCE ire
iFtan Tgrfife `q`aq' (constellation) qTaTqFq al qrfu (Orion)-qT qtar I

en tmtap Gap qen anna ¢ta cng" " I wi 9r5strgivrca CFT apIT qtrfe I  aa wh
ca rna ¢:tFa rm®t5iT tQrtap I an, E7TFeen iqti¢ crfe 3pe gra, i5rTFT metaTTta ffa
iqtFq qqtIT can qFa qFFa- $9nem ve I

b.



<ma=T5 ± FTFTttgrr q3RE ae I ae ve an:pearfu ffl-Orfin iqen I ¢±
± rty to, anqquafiR, an ftgiv cqis ©rm qqngtg TTan era ra fas
ciaT iFTtE I i5Tagiv' q± en fra rm ffl tQttap xp' xprTtEN froIT, Fife rna en I
qar aie`i\:5i:ac\5=a gap cFFTrffa $9rTQmRT fas en bRtffl rm rm c9tRE I qrFTrma Ttw\8

en ng ng I en tF87ife qTFaTtffl tier I qifa rfu iFr"- the wh iqqt@
frofaanmemafenRTFTrFa"apqTcgatGi5fenimafroIT7cFfir
qT5ian xp; i5ta gil fir tw tttm vyffro Ten an I QWF qu mac i5TFT
ve- crfu tl fan I
®9 aF@ rfe i3r, Frqi5ma anrm8 can can czFta can EN ap iFitE I ¢5\®en
ffl rm giv ¥enife cQttap ¢tF ng Qqa rmach ¢ta, an, ira cF\8", en en
ck I fdr i5i5apch EN elTi@ qcacq ifro ¢cHap T5tapa qtq7L rna apoch tw rfe
q5i5apen cQTtap I cqi]F Qae EN rm H qa qTraFfa (cor caroli), rfu EN in iF¢
`rfu i5r©8an', fflrfe lic3I{itoi.I ±`zaeF c5rrf5ian i5F FTffi (John Flamsteed),

whdi5i5ftrfirfropr-rfu(ffistrfu)fgiv±enT@a5Frinaien,i5rrawhqttrfe
Senma `alEF cHrf5ffi' " Astronomar Royal-iga ®:a5gqf us atlF S RT CIT qtF
ffixp H FJTffi I  (ng c* fas H rmtt ¢ta atFT 5T± QerrFT 8enr era an cq,
FTfflfRE carma can qife fir Th I cHrrf6fan th iq<FitFa fas mngi`¢- en3r iir-
1 agr it5\e- fffi 7aiTrm HIT 5utF) I afrfe FT, cFi¢ atf6a firfe caer c5ttF ierrana
qcar iqia cgap eebT@ cwTF6fan I qiq th grft frm<Pr (Giuseppe Piazzi) I en q±
ceriiifeiftrfuQapqenife=F±=ffqrfuiapctecFqq5tFxpi5at@6Pr
qiqit+ mtm qalS S i5ii]ia iTiiTq5an ¢cflfa{Gm Irrfu (sualocin) qTa alRE
(Rotanev) I  CFT  iiiT  ida  ap  qtr  iH  qta  ¢ate I  frm;fr  fie  i5T"  <cIT  wTtF
cenfifeTffl cFta rfu rm i5rifaiSTRE TPe; rna cqi+ fitFrfu cwh (Nicolaus
Venator) eFqa HIT acwtgr fi i51ala iilFT I ve rna fi Tens- an Srfu ¢€ an
qRI ilq erNI§ CIT- Nicolaus CeltS Sualocin iqTa Venator (Qlta Rotanev I

€`RT corffi6ffifflFTmiife  en c©grftfrmS ¥fr      iatapFTrf3T crfu

a



q€ a¢q fifha qa i5Rma qtF frm frm F¥T en c5RT rm " I rna en iFRT
arRT cFQrz©8 rfe "- igF aqapa 9rffro' tt¢" ziTir qatIT qgtFa Ttap rna cpeIT
qtFtRT fgiv Th I
TEN qF fha iFTma TFqFT-fatffl RT qta I €aT CFE fir ut iqTma qq I fir
®9 €± ffa cerfe iw I ion 5rFIi9rca€ 5rrmaa ffl<iiTT i5tF. i5a iTt5T SRE ¢ra- as
q5tatg macrgrffl, iFle¢ iqTma atma ck iFat5 rna rfe aii]aT c5FTFqTRT qrfu aer I

ira iFTma giv ap qfS I titF qta an\ca I end, Ti=i5ia ae ¥F i5ta "i ch arm an
qaz@ rfe I iqtF qq tca I fds qiRT ?r®`jcqq  c¥zaT iiFT finezE]T q7 4qF fir in, iq`er5
iiffi th ± qRTr5FT qRT cF give fin air f5 FT I T5qa qTIr ae ion-en
iEN fir iqffl€ma qfy ¢ iFrEN, "pr iRE i5rm , i;t¥= TIE TtaitqiiT fha i5tma qF
¢ai@, an ¢ca fin atQr© I  `apigivT' ar c9rT5T an (pole star)-a iTti5T 5ii]T i5TtFa srfe
rna de xp iqrm fha rfu fie I iRT `JTrfugr. IT Tiaj]T cqeia (Ursa Major)-qa.
" Fiqiffl ion " qai5 d5qEN qt5T fas €TaTZFa giv cqti5 I apHfro ia can
anmiT erm5iF iFltE?  tlfr aprRE Th-FT  ent5  CST eTZFa etrm rfu-  qerF apRI 6i5a
tftTmfa CIT can rm tQrffi- q7fir i59 alit ai¥ i5en cRE' (North pole) I ch 5rm-
irml 5rFr ¢aen cq can aTten cq. cz5TFT j]iTtg crm rna CIT, d5an atacq si5a iqTan
`ffa BtFan' ar `ffa' (horizon)  aa €9Tta CIT `ei8a fit5' (North Point) qltE T5Ta enq

ng Soitaa can Gap rmma qap` aTT5a ei=ca ei{cF i5ia i5rqap can qfffi cFan qTttE
in, ar iqFT cq can cgrTffro ctFza Fife crm rm I rna Fffi Si5a an q± en t5g
iqla ape-cap eel rm, zient5m q[a (Dubbe) i5ila cqalap (Merak)-cF ¢rma qaFT can

fha xp ¢c\8 i55ga ffa fan aT5"F5 d5ii5Tan Sife q\e" ", iar car igrTan qdifa
iFap ire can -in cffl I

fia : FrfuFT
>0



T=g _q=T5TaTI q{`5T i5Tan iFia qae talRE qfen H, iqia cF tens qiRTa vee
i5r=E jmlg rna-  at cFT5ttE, ent9ra fha I tatffi Qa CIT, si5a ffa 5i55tan c3itqT i5iiFT

gT5qi§q5erfixpfrrqcaapfa?pe?peacap\enqiqitq,51ia`iqFTgr'(latitude)apl

-TgTBia qiqi{qT vyiapiiT `qcpla mar fiffi ¢ai5, a-'q5en at I giv rfu ire c3itap
qae SS ffa apisr qq.`im®r ffi I qqgiac5a ngigqquing an fin iqtFma ciiiT iqttE I
caanRT,an,ca..rm9n\S![q{pgfdrrqfroc5tffi,iqiai5itFarmRTqtqTQae
fafl±gF¥qgr`iqiq`iva[q.]:]Faq`i{qapgrqT®rfasi5mTTqTacmat@5gqifeenFTifaflae

qapqqrfSt5faqfitrca;iTq3rri5`igiv.malq{prgfenQrrq5\afflqq¢caigivqxpLFiFrfu
ffa qfa@ qifis qing[q=im Qiiq`iq\m qrfu qiq giv`EN qfu vi{qa qtr rm I can
i5i{pa qffianr qt5T i:!]`apngq qFT:£[qa ca I fdr 9rr©an ffi- i5tat rfu fie Gap xp5rm

f=rfu rfu gripiqt5T ch rm 9nfro fitcffi i  iq± Swh i9ap\ alen flivAi5tFF iqTch t3itap
fhacanfgivgTCFgr¢i¥q``Fgivqap`REfiFIfiFfgivq±flT®acFFfie
fir difde qnapr appr[]ierlra gra Ted th FHqi5T eirm@ qiat5F Th I  eft es i5wh
drrffaenm9rcanTFi5tta9n`e!iatFarfuffitalgiv,andit@FiFanta¢ch9maTt@"tai
qtffl, "bgq mpnq iap5mrf6, wh8 ffro fins I" wh, rmtzFar an Qttffl- wi
fhacaqlqapm\SSFTql`apqiq,vy\aqingavyiap\[xpgiqTqacqmaffafai5aTmITI

te qqapTqT qqi5\qysa c5{::::IT erma gap an t2it¢ qtaiF Q¢ fflFr $9urfli® an rna I
`q{FFTay Sqfirri'-qq qf¥5L Qat qTRPe qttE CIT,  aria qi<qqT5id ¢TtE `arfu' fro

REqTaFffafinrFchpi7i5Trfu-e[q{ey`FFrfu'iqen`i©iani@i©rfu6FqTarfu
givq5atgr1qal{gqq@§rrHm,i5tgl{praqiJrm`qq7ap9rfinen¢TGF-:qua-'a¢qqF7an
an fq-cqrD®- xp I

®qffaf@faN,i5iqTgFaq<]i5iqqxpq5aqiqfife8anrm-fientFa6tfrmciferqa
SF=Inrsr melt zm I apnin 5enr wh ae I alarRI alPr I

qar qlap catqr Gap qff71q, wl q"pr,  an ch isot5Tt5anF (Aldebaran) ilm orfife
enife  cwm  tqq iirlqr-iqtan-  at  qenq  ceipe rfu fa ch rfu  capi¥iits I  i5TRT
qiqTgingLqiqqT5aiSrqii`iipLenenqgqiq,qmai5taiFimcqcaprmqqtITan9fi5qTan
qtir q{qcq en cQttap ¥rgria O[a ed qqq rfe i5Ta qch ia© givii5f flTwh iutq I
apr qiap`I{.ia qsqpe cq cap\qT i5iqT =Tqqrty`-fan qqRT GF-:5iar q5It Tta ", 5ia froq
qq{qqqtl`8wh8vimaigrrmfafrocRRTI

irm cFca qqiT farfuor qa`[q apnlt Si{@ ida iqrmtFa an= ed aF7¢a ants en aitife
qiq qmqq g5r iTw fi5@ I  aiF 5iqta an-ffifro QIt qF veB rfe firfe fgiv, &TFT-
fro can`r cfflen cegiv Fpcqa apTap Qel]\9 qmta 9rffro iiIT I ffro fin wh"FT

>>



i5iarqen`qFrfuqTgivqrfbe`qap'(sundial)aqqqtITanqi55tcagivf5-mi5ta
qffiq7qqiavyl{qI5rFT,qi6irmmqqqfiferaqiteiiqiqaTcqqaqf9q7aaai5zaQrrfa,
a± rfu 9rfo- cgiv (quartz) qq iarffa rm' qfi=FTRT qit5t flfo- i5ttpa am ias en
quqqiiqfirirm.rurFamaftOfi
glql{paFT-pr`es\gqmangQatq5Frqlxpqaiqt+q$1¢\armF¢tat5Ic*rfucQfr*
ql.grqa9rfT@gaplathanfflng\qadrqf5qg{qiigivQiT,5TatFaQ±aq¥qfusamaqgiv
•n\8m cS\Fr an-f@fro txpca I q5F'ar fl€ cF, qiapa xp i51aTfia ap-flfiof qgiv
tc{q i9ap Fgga I  cq{q9 qiap`ipr crmrty qq` q± gil-9ffiof Tiia crfe Qi5RTr Qq`

(ap`5Ttq) ap rm q<rfe H, iqsqq i5QHfro fltw9 an rm cq, 5rR5Tma
9¢ieg¢ms S`igTfia iFfarfu qgiv  t:gcq finggr E555q I  qanT enma  a  rfe ae  `mprr55tfs'

(apparentmotion)-aanma,`gggqf6.(realmotion)-aiTIT,aunmaCRE,@Trfui
qm¥iq8TqfaratqF{q5t±q€ma5iaprq*`i7i5givOrtaqenifedpeRHCEfl*RET-
g`'.I:I  8  apr@q  ffa  RTqTorr  `Tfi'  (rotation)  qi{g,  qi{e qgiv RTm`  `9rfan'

(revolution)iqq{qafenffaanrm,i:Rrata`qtffa6tfs'(diumalmotion)mtE,rna
qT[g `idigfa$ 9gr (annual motion) \ q`[qm qlap\a xp enTCFa Of ®q peru
qFT\fifaO[f6aFT,maqgivcq;raienffarfeiFTRE?RRIife6tf6€`¥T5Ti5taiqu@±

prrenmaeyxpgr]ngarfoifeiasrHiq±aa5u3iqi5rm7ENtlfrqaefan5iaitap
q`i`q+vy`Ianxrcrfu,g{qeniferFi5i{ap¢±QdeenaniITcma7Itanaan4RE",
•[igS ap 8 ¢rf=[a ", qia ¢aprca qqa afas ± qqiq\8 an 4 ias i5ca afro
QprtIT \ qq7i5\{q an rm, qingF 7 fro rm qqi`m.r en © an 7 in rm iFEN cQrc5s
qap an Qq firf@ 9fi5FT qca QrTap,  qq``33 qlq\9 an flq fen iqife at te fen ffl
en i  Qg gap FT fen qrfu Van 7 fro iqTq5Ter eniffro cap\en9  crar rna " I
grcgT6-30-qqT6ENcra`rcqt@qTca,fte9mac51tFTQffii5T-¢ilta"I5fl5alt@EFa
qias iarRT qiapt RT c9te- qit5i{..`[a ck iit€ iqqqiq isg{q cqenq qgiv iqaqiF i5atE,
iapflq gi{qJ qan EN cpeIT qgq RT I cN c{rifa 9fi5q iqran, giv fgiv 9ita, 7FffliFtctF

ngiqT 5ffi  GEN qTcq i  gTrfu  dirG]iia  ve5`iqqtqs  engiv  c5TTf6farfu  9rfan
±&zalfro an RT heliacal setting- area an cqt5 rna `giv iqi5fiTT I Qa 9ra i5tap
"cdema,enrfhaqi{5acapTanqrfeiFian*`rcq5ien\9crmmtaTh1en9Tac"iq¢an`
qqffiqmqi{gaiqTan,givfdeq[i{5`r,apifaacqTqigvyiiq:qanrisata1cffi
®9qvgr\airmtrmqT{qLan,iqxpqde±qFfaqRiFmaiama'acrm
ng iqi[{q I fie ¢± fin CQTCF era 9fa qfi5ffirfe iFas cam fie QITq5ta- alffi an 4 fas
ap qiap xpi{st qi{5t, xpqq cEN¢ qi{q qia5fin qxp can qqq qta I qtr aT5ttt@ qtrm@
ac iqiqTa Qqffi qu qF' iqqqi{q fiiqH qiqq q€ rna- rat 7 in, rm-"Tt*t \ ira

>\



3=a¥ F=T3 fa fro, iqrm Fc*, i5ia iqTw5\rm ¢aT=r rmia ¥prfu €F q[q ql{qL
TEi€  fa ha fha iqianr cm mta I  ¢ca¢ qiq qqu:i- qiapia era cxpq qi{g qiayq crm
.F€¥T=i5t7Tta.giviseqTalFfiENthq{gT-fa[qpmcngenqcxpI±{zfroan
E¥ heliacal rising, ar\qtIT qcq `givr€r tw. I

fa5TatawenitSgivcgrrf±orfinm±{qTffroanRTheliacalsetting-th`EN
i5IT cFT© 9nea `giv 5reffl q¢ttFT ¢ 7T"lir

i5laltFa gil iF®¢iiTF iqiF gil fro, gi{qa qifem qTrm9rF Far qma qca iqiqia
iqiig`3an Fall eyffirfu q± thaen qrtyRI pr`ife eii¥bten vTrfu qtap en Ffro
maqiferfeiffifeFenaFi=itqr®±thamaTc¢rtqrfu¥rcF,qrmprfrongqq
is5tFEN¥tFFrm-"maREaien"qgiv5`iaiqii5\iqttva"rmichf€rf±p5±9rfenTeyqsT
arqFrREananqiql¥qTfroqTqqqi53i5Taapiipe'qi{gq-asffihaREanxpl
iqi" ffl 5Tife q5ap alfr, enin apt Grffu (sirius)- rna can;ftfro iTqQg
comTfS rm iq3iqzFT crfu crfu (Alpha Canis Majoris)- cF gTife qTan finrapm
Flan  FEtFF  c5itq.  cFan  xp I  5Trfu  mF  fir  ¢`antq  c:IiTiRI  (sotihis)-  ¢fB  ire  fir
*tfflFTqtFa cF@ qtffi (Isis)-qq-i5iaT I  GFT arm 6p3qF' 30oo vy{apa q5ap I gqq `FfrctTgiv-

qa ®iF xp iit5it5a fro 25 en gr rfu, rna iirra tq{ap an vqthffieem q€ grfae
GTrRE qqu eEN en cqi® I  enth fir.her G!i:Sr 5Txp q5g{gT qiq qal{g+  Qan qth
igrFrtE, iqT"E ± T-Frfu ap; gia xp fie gill:;zi]iqapa qqar fiin I qenqg ±
rtyaffl iTqwh cFqiTma iirRE fro chr fir QF fast ®apF' rfu I ion
FTREirmtlfuchihaffiiqantFaap`an`!5itRT,SmaafiscFTrfinqTq5ap
rma5Trfuqan¥5i55i5iaq{apqqqieniqg7i5i\gi5iraTcaapTCEfinraimaanI
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ffa : anqqu 6FT qffiap FFta

tlPerRT9m5Taefro<i5iaqgr9maqcITi5mTan¢i6mitwTzii¢qgivffroc3itapan
`.r5ffia qTf@ T5alta I cF`rrFT i5QrF\8 iaTgiv an ¢arcE, far fan enen fha vtar I 6i5taa

apaggiv¢±VITffieRniBqg:grfffierat=,fdrFf~®gi5Iafhafieran
qq{q- wh qq{q qqF i5ta rfe © iicaFT 9rm rna ", i5tq rm " cQrfe
din qcq q{g{= (qTfa c7!tRT qfs Th-ffa) Slat iqiqgr dfy5rfe cQltq} mta,  i9i]F fS
iarRE qa en¢t@ RT i5TtFa rfu ¢ 5fau` wh-T©8 I © `9± .i:frotRT
ire  qfty  iFia  c¢rm  9RR  fa  in-  $g  pIT5maia  tier  EN I   flTfro  aca-9TT5Tit@  RT
cfitlr"cvafi3uL  Q>ermsylvania)  ar  \8che  (Ohio)  at en  ¢llinois)  at  two  6ffl
enQmg I  de  PPR  tq{q ira  qi5 api® Txpiqstgr qiF I  ftRT  onapTiiiT qga  Qq` 5izFa
5trfe ftea eii¥Fa c5itQr :gut fha \eaT iiFi5 I i5[tF¢ rmIT en 9ti5®, qfty rfe ftma
iqtFq5tqs ¢av qFT fie xp, fir i5q ap ffa 9rRT ch \en ¢ai5 I an \8tFa ap faffl
ffi fF qwi rmtsa I m`or f5 Th, aprm ffa "- fir irma fro fir erai5Tar I \8tFa
¢aq givr?If fflFa vfrfu i5rfflF rfu ae rfu e{acE 9rai± `© `9it\
qr5asrffl  69fflTTffiima  aFTQne,  iqia  cFTa asma iqtF¢ rm qqF5F HIT iqltE erai5Tar I
an d5an fir iq c5itrit5ia qfty frm I
jquT an irmm i5TalRTa *-iL€ii7i5ift qgtga gil crtyF eln th I im8 fin-ffiqu
ch Oiap com ¢{pa ap 9mgiv " I te c5T m9 tffi, ire qgiv- qFT-a `an
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as T .sFT€ 6tr55'cFa\8 fds fas i61ar cbiltm qu I qenrFTfro eif>rrmrae qan i5i¥ i5TaT
F   =T=q-, qETan¢ ffroTa qrm crm ffro 9rr5FT, i5iia cxpNIF aprTFT Qrtma¢ i5T ca5itFT
iiF=5 E7TIFT FT I 5Tat GFZFta en I

3iTIT qgtga giv ae iFttE I @q qFT ap €¢at© elm rfe I

iTT5ian `giv rm cq Gap rmia 5trfu offima el¢aiT =grq, fi5RT rmr8 iqTma
cm qi5i® en iTm3 fir " I CIT th an ieyTeiqsRE q± ate rfu ai5a fie 9rrca ermr
H en an i5Tma qfa =P Qrrap ar Th QITap can qRE en ng I a¢ an iqTma crmi q5ch
q± cma faxp wi i5iTa qa caffl 9RE fis" bF fir I q7an xp cErdma qt\siT ar
farm ira I giv Fin FgF rm CRT cqtavFa ffigiv verei5 qtFTEN c5It Fas ar RE
ira aerF  qq\ q5an9tF  prFTraeF qrEN  cbth Fag,  ¢€ 8trfe 9rm msmu I
cT`®:rm an xp di I us gil an i5FrRT 9rfan xp " wi- in fs q©, TIT an
Tffi I " cQrcap an in Qrrma cFFq can fade 6ien cm cq nga* apIT, i5Tma cane
rfe an cqi5 IT I `ch th fie- c9k63r qtqr as en, bin fir Ftg IT, a qqs *7 iq*
Si5a fa- tlS I rna qch giv- 5rm fin qa rm, trm * ffl; capqT ¢ca H? 6i5a-
c5im RT czFm ife qan I aqT giv can fan qngrm8 ife- iFti¢ tr i
\gat can an fir- igap era Trfe \e:qt@ " 9rttFT anonfi, rna a7 fa- i5Tan Tram
ape i5iar i5T wana anrfu8 (wh ceniifem8) qqt@ ffl IT I q± can cq QqF
qi5F tht5a ia fin fflia iqmm altar " I " eenr an can®ffro ngg RE ±
rna ann " gTtrfe fiEN wl ceitF fie OHrfe RT, i5Tapra 6i8tFT q~ fir rna
can qer3r Qneqs in I fir gil dgiv cdrffiapTRT aprra qt\ar rm8 can fas ng I elxp
EN, ch fa fa- wh I 6ch fS rfu9 cH7Tf6faan fs qier qqt@ Oneffl in- Tranr
ap i5Tar?

fithF5r te RE c5iqF ffro (James Jeans)-qa iaat ife rtyrcE I  Q± gil cife
" an cqt@ rna I ffi atffi CIT, " :PRI rmraife qi@ anqapIT iqitq iqianaqr i©i®
en iantE I qTc*iiFi5ita ffi fha iqRE iFTt@ c5tacF cq, qtian m± caap c5T F`an mgr pitF
fife an i" I
QeiT vmT an  casra iqia  ani5mm fro enar ¢en\e9en vtr  cat`ar  cF`ar map
cHhi± rna cQrcap a cthpera* ft\3ar u3r I

qa qTFeyqma ffro an zm  CIT iqtarm iFRT  ia¢ rfu an ¢cflra{cii  ire
cgiviiifeiit ferfe (IIipparchus) ap5q€ rm ii5tap, i5iia (an-iiirm anmca fan
gfingRT an fei" alBi© rna Of gTfro RI cercap an ffa) cqae RT era
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rfu I f±qrfro qffarIT vynggq.{iap 850 S i5iar ¥iT 9rm I ffi wi 5ia cBm can en
cFctr, fed aia Sq giv th iqiT caprm ¢tan @-rfe fas 5rfe €a 5firan
f=palgiv I Span fact noias i=prta Qae rfu an ¢caT iqTa Gap cgrrf6en an
(ptolemy)\&ffigrianSrapan`crmfiT©anmITida5TfarffrofaflTfroi5Taschc5T
fipr±,  f±F irm€  qiq 2oo  iB  t:qFr giqT I  graed q[5r FTT  c57Tf6fan rm alis RE
i@ifarrIT ngi.r iqia¢ can 51ar xp acar= I

qqpo f±9ITfro qia iqae qii57g xp7ffltT an5Ta an aentF senIT I ffi gil fas
giarqa crfeqfty G]Pr far5i5; i5a{g © I ffi 6a 5fiTan as i5taia TtF 1 c3itq}
6qfa`qfF`an'(wholenumber)®tqlaqtqTiqae-Th-aifeT@©,cqF`3mf}
xpq{ep:5rfu{prFTxpq;iq€Tgivi`emaitqsarc5rrffrofifiEN±`HfroanH
magnitudeiar¥qiqqgTT"`qi5Tg'if±9rpe6rRTepnfroqq{5{qcalapgivi©lanfilaa51¥
<Ig  1, qq{5{q q5qvaqTg 6, `qia qrarmrfar i5iai`a:tffla cs5ta \giv ap i5F an 5, 4,  3
qq` 2  I  6 e]i51{5a i5lal\®:ffllt¢ cq5tt]TtHFT cFen cqi@ mia I

f±prtfroapffiiBqingpeafroqm.i[quia\eiqtFaTerfe¢qffiFrfasfflftiQthiqiT€calap

giv a5TTf± Slap cng" xp9{q I qsgrT a(i5Tg aQTF o,  -1,  -2 giv qi317its xp flita I
qlqlagri5laqTfedeii5\gq5q{j;:]p`apaedcqcaTenqgivi\8q@9nea-q@avcaL1.5,.-
2.34  ggr qRE ap`an I  qla  qlf=i.  c51t`ar  cF`an mIT ",  cFeltg art rfu "-  iapaa
&prTalrm gut ch i5ia qqng ima€ qiF cFg ¥iena qF 9rfe cF-ffl c5IfRE fry iqfflT
f±q-a"cgrfi5|FtENflapQ±anmaiqi\9'5twianacat5iqtFaeT5i¥wh6-flacalap-
6.5, 7, 7i qS rm qen I Qqipe .rfe qq{Fcq iian gil fha cq a5TTffro cFan
Sqg:a qap i5ia apg fiT€Ifie qm:i{ 25 I iqla i5Trm enre ace iqlanwa S5FT cgiv-

F'; lan ffi an-27 I
giva57TRrfairifergivqqcq,i:q`iqi{..`iacqqqgiapgg\g6-QacalapiTIT-iFen`antFa`ma
tcim rmang qiqu  tFqcg qii;i:- i5`\qa  crfe Fen  5  anzaa can iTIT, ffl` fi5% i5q i  fte
qiqcqq qurfs qqTq\apr aq5{:.qq ei`a[g;  th qiap  fi5E  can en  cFRrc@  rm i  ise Bme
q`apm calap qF qiq "- q@ rum 6 qi5ta th i5iae iqF fas can I  Qffl fie iqm iqa¥iir
crmaqan1iqiqT{xpcqqqiapmqT-gmai5maTQrran,qig\{prcinenqanTen¢mthian9irm
tapl{maprma$9tiqQrTan,t;F`algivtt€"glqlqFenq{qapancq-r@qTca1ma,¢±
CIT qng{ia ire enq an qqT H, `5itFa\s  cqsrm flap FTIT apRI capTCFT qF 5iialT t3itap
CEN ",  qFT FT I qTc5g farfin qigr qnIaa RE aigt@ iqiar+ fin fin i5ian ffl Qneap I
gt{Fa ffiqfie F`givR qta qTqiapii5`\-[q em 5 qena I ife ENENIt iRRI firfu iqqsF
qu"rfe,i5TmapqlqTqgrqiFTqiap.rqiFapca¢qii@ck-ngiqT¥Tqi5iaTacrmifrolt\
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?5T5 €FI¥ FiiTTfia iqi5"F ffii5t5ttap vtEN i7lgr cFac@ prm in, ianrm ar\FiTm tQjtap
:=¥Ttr - FT etFF iqli5"F rfu van (Sigma Octantis) ffltqa iFraHfa I fl? eiq{5r
:1¥ i5¥T- a5 fiTqtRT an, qena an\s ife- Q± cq, iqirm carmr iqap Fit:!r qpian tapwh QF
T5TgiiTcaczFi5eii\8±a¢qtapqngiiate-rtyifecai5iarcFRr"iq±i5rc9iap`lapiqgrF`giv

rfebTfroqtffltwhi5tzagiv-fenc3itapiqiFtmaQVFQapgivi]simcFqqH
ear iFrm I

enTfrochHanaq`3mfdr®gritFerrf@c5itQrenmzzF'eitqigrigivq7=].{iaaprfe
F`3mtri5iti¢cqt9anir-givqtF9iigTfhaqivyysapysqtqaprfuqqfirRTcifei

i5lirra Q¢a¢tqa cFen ve I  c5r cFan a57iFi51ta cFan i3r,  9itatiF5Tcq cFtar I  flt© qar i!E:::IT fs,

gil qtF antqar xp isca fi c5i5]T RT I crm anir cF, ant5a iqii5iti.ia cF caprm Qq apen
wigivffaqiFi5iarenT©a,fackiqgrra±qapeyTqap:pewrmiffi
i51a c5ta qFTtFaeor can wteTffi en qt5t= I  caian zrm cF,  Q`antF iq`iFt5r i5`iifT i€i;I iFtap

calap z[itFa fu vimT gil qq3ii5T  t9TRT€  c5iTer  qmfa apep  prfirm enroiiEr q5g{g
wh, fir toitate vffa pr{zaprfu aTife cfroFT eimpr cF\8" fupha I  QagrFq
cFQife 9ITen i5iarFa\8 rna wgiv Sam q`3m firRT fry ¢cw¢ aen capHBiT vt5T I fi5@
cgrif6ffigiv QelT i5fltiT CIT, i5rrapTm i5Tar iqlzE iqla\9 vtF¢ cffil I 51tFa i5liIT feFm- iFgivq

qeia,TapfefifiniqifiiafiiFTorcrmmIT"]crmanIT`giv`@'chqrmifir(galaxy)-afflpri

fa : qrertyFTran Ten
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fitca qrfu ¢ strmITa ffl-6i8RE fan cQItqr faapT5ri5T giv q© q5Tan3
as-iq€ rtyran RI-ap rna corrf© fiifisi5i5TRT qart® 9neFT cq, q© ion
urfife gil iFitE I far \9tFa ifu ch * (distribution) fa qqF (uniform) i7IT I \en
ng qiTq5Tma giv giv fan fan cat cifeT- mar2rTtF mtQrTFT i5rFTa} qapE!t¢ xpgiv errfa
czFicF  caer I  cwheenkap an "  `5t7Tan' I  v€of qq8ET©tEmaar  `qT© q"r I
ee RT zTQtT®m galaxy ¢ intergalactic  space   i"TZFa q€, i5mTCFa errfi c5Tan cFan
zii@ i5Tar flap` i5iiae qta¢ calfr i5ii]T fa-jr`<{7iv fflS `ri¥  1 o <i5ia cat- flat give ire

<cacg I i5m]iiT qa ilIqT qTfa qzF aa Flit .T5mJTz5a gffl8' ( our Galaxy) I  qa qF fi" m\8
i5mE-  `q3mer 5urm  (Milky way Galaxy) \  iFTi]TCFa 9fan ai5iia\®eniT ire iflrfu

in `qTffl 9mFTar (Andromeda Galaxy) I Qfa qTZE cq FIE i5T qffa q5aI® i5rrena
Ti]iT " en3r 22  5iiF ap-  cF iqifiTa 5tfin cFrtar8  em  3  aiF iediiasit5a  (in an
1,86,ooo qRE) " I gqms fir-fin iSta farfu qcaitF cv Q± flma©
en WTCE i5rmtFa 5urfu eiiiT fir ®q iFife, em 3o €Tffla cat I qa c5tIT can qe:3i7qs en
fitIT 9ife rtyFTrfin8 ve I rm qi55q 9rfu¢ cq IT-i5]i[B 4iTF in xpi5a g7TRE c5RT,
JRT `qtrm crm I

ion cqqF di cia iTh,  rfu¢  ck I  q± qapa  csit6tFF tT5iTir®ifeici-3-  9rfrfu
© fflT RT cluster of galaxies ar group of galaxies I iTen CtltS `ffi Cgiv I
GrTma ffi cq crfe iFT5, c* cFTee entE © rfu Qi` ms iqtFqL crfu
fi5RE qxpT qzgT, iF13r can fie cca I q± cwh qlT © Local Cluster ar Local
Group, aTenF iFT cazg qlta `giv cgiv' I

fa : 9ffi cgiv
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=F= c5rB qfi¥g qu[q I  cwm c9TCE ace aatBT xp 9TRI, xp rna ap ap I  aiF cat
i-i:=cSma3iBrmrtaifasrf55iiFiataqfflarfu9iqitEant©cdrRTqTCEan1o
- " 5tJTrfu \
€TgTgivar6uTrfucFgdi=rmaaapgiaanmaQifecNaniTITIrm8QSiENt5\rfe

FftfiPliREfescfflTf6fanrfuqtREqiap`iaea±cq,faefaeanch
xpcRE5TTaigapqmaa5foqt*cacacQte-±qRrffro""RTsupercluster,ene]m
Ggiv`Tgiv'iaap9TfeqgivqifeqH{5qSi2iamagfsegivgivrfucifeiqTt5
FT9ttF 2 iS, te`9ttF 1 5 f@ \

qgiv\{@qrOrfeapRT5rteae\ae\giviRTQfaegiviqTCErfuanen\Q±
q;ii;]i.t];;iaqrm``9rfirquap\i5'(statistical)iapta5anTapanm-chfaeceniTIT,
i5Taffroiqtap6\.5]iqimichqt`5[=5ijj\8anrm\fdrcrfuc5TmarmiTITimaan9rEN

EfiillE

¥`rfeenaFT±angndHck1ftecwhq*TT5'iaap-ifec5Tffi
qapan5iTRTiiq9Ta9tesasfficanrfu9fffi¥rfuan@canrcg©-
qfrcENaan`q.i5T`ipTvyia'iqTen95ixprffiquqffligivF\an9rrfin¢tr5acrmi5tma
enczFcqfflirdrmpr`giviaecEgivxp9rmfi595ttqufenT`un5©
"qq`enc5mqxpffl,qckS\qitsi5f5Effliftequqi57FpefiRTgiv
irmeniqTtE,ck¥FgtangivqftiRTQurfflcgivlat5-9chap±iTa\ffi,
ifeth¢±cqttFch€qstfflanqFTRTRT-"GgivchianGFT-iRTxpQNIap\
GFmat;ania]<F\iagivquqtffi-an,anrfuQap¢®xpprffi1cap\tFrtiiTqTan
f$9 cqs i5TFT9 c€Frfan tqTq er dFTRE c3itap iiittE \

iTenman
i5tqi{FaQaeap'¢fflqiqmqTqiqTcac5miirQiap\rmcFmaasTqu9maRTQq`
q[iF]q5`(`giv RES ap fS{qc5 \  Cat qiq5i{xp whqi¥¢5lta on iarsq ` en rna, area ca
qquQat5TtqrmqqffatQifeqrfemama"qta,fteGFfflan¢mrfeienan
iSjapi5.[qFri±pri{q,iatgtqaiencaRT\¢armarmqqqqri5TcaQq`"eeFr5RT-QyF5ttacF,
i5te¢mai=itt5i;{:q[aqofqFtgrqrviapi@noTFTflrtyofircanflia'edifem\giv
finanrm,qrFalipia6tf6QfflqTrmfiersia}armEN"FT,ffl`cFTgivmaan
{p:T=q[F{=;;ra`quapi=i5iITqchimaimRTqfFRTqtencanQqrmtqffirmcrfu
cF,qT=Fmfirmaqapcifecan¢is5aechiancFTQatrfedris5acaeal
±qrfemaw-HfflftfaRTve,maffirmasma-Tgivi5tanRTcm
rna i5giv qta-iENRT an RE qfi5q ffa rna cgiv CRT de, fdr cm ¢± Q*
iFran,QdeqiT{Ea57:8iaqjgenaeiSqiqt®iTIT,anei5r-±cRT,9Tap¢cRE-cRTrm
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5tqRTxpgivmairfewh¢macRT,qFTiFanTRTiqEcaa±rmwhcmT
ani[=a"Ifdrrfecrmma,q-\q¢±qqsac9r-iq9rfasiqi¢itaqui
fangqTg{gaQrrffaqqifflflchanagivrenis`rasi5iaTmaimifeqapmacqffirRT
9rRpe[grIrTh,aFTfaRTiqFrftryfliaiFreorqu,ia58rfeFTcF-9rfaqdrcanffl"
i-ii[{:qan=+rtyfaprrfuap9rrftrqigiv"ifaqTap`rap¢atfflLc5TcrfeHgivEap
qIT\E-caas,T-RT"thq-RTqqugq{€qTc5TFPe-aFT@dirmfroFT,rna
"qRJffirRrfi±fi+xpfiifuG€iq"capiangrrfurfeagivTf6fadenRESTCE€apiFrfe
iqii55`(g tQrcap Ptrffi I  Gen gt5 g\al{qa qcfu i5g{gq `fai5F i5Tar  (fixed stars) an i rna cF

qrfu qT5i\8  a{:qp;iqi-ca 9rfie@ at I  i5iai.tFa ¥Trm' Trfu a± i5QulB en an flag S`RE
cgrifaof3figarffrai5xpen(EdmondHalley)-aae>q>trm-iFan8rfeffllaean
iooap9rcaiapfflq{xpraachap`EFr5Tfafade,fedGife"Bfirmi5ma
RTrfflftrquan-qapc5TTf6ffit5Ttwrmfifffiani5tmaqiHFTqffiSiaarcra
RE<'[3pF@ianFmarffl§{rq{gTfagiv{aFp`q<q5arfedaqFmigivc*ife±i
`=]i.5f€  en cen{aali¢=Er@iar F mflfi5trm 5iaTtFa ffl5rm FT qffirfu anrfu rfu

apma,qfflRTIanRaiFHcq.cani5tapiRTi7anqgivFed€mama
enfflimagqqcrfeflian{apqedqqetmaJr\apffaenRT6atfgiv¢zfflsw
q'g5or a 9rfan giv qt6{5 I  c5ITf6far qfa5talIT q± ife ftRqTcttS an H i5ialtFa
`qustf6'®ropermotion)I(flap'aangivanchqHapcq-,aTt5acaqxp
giqi{Fa CIT ¥[qpfs- qiana arfe cq{ap qrfe Tar givfflF an rm, i5T gr ffi
g.\'arc¢i;a fi+gFT 6tf6 N i giqtma qtF € ftfs `enrm 6tfs' (apparent motion) I  eem en
`iFT'(axis)ancq©FENrmapqt5T-fifircQT5apgrqFtEan,aemcQT5apialan

FT giv CRT I)  cenfa5iadsiitaT qTqTas (@tHTffl giv)  5o, 25 th  lo ap ira RI
€maf±grpFqaaniFmaglql{FaqTgqfirF=5FTdrREquffaqRTTapdii5ta3iii5c@9rrcaist
q{Frm rna ffl I

Q±qq{apmaani;hquq±cIT,qffegiqi{tiaqxp`it5s'Q¢TqtITia8qtrmaxp`ifroen;,
Q±qrFan`=mqimaSrp¥i[qfaqchrfeanesFTrf©rmiatalisH\i5qrfeenS
a{aaparca qchen 9rfai5Tr5rng fa RI I rmaic`r i.iqu fro -iteia cenrf6ffiierfu- in flFT fs

q{diPIREiFT cwhia5i=ids`ii\ac wh f* fas aTffian`-  ¢± iarmF fflus iTtFT ©
q53iit;B9`iicaqqap`asRqfty`noimthpmT5aRTthqrgTaq5\{8ienmsi5atqTh,cF
9rfaprfuqi{qmcki5TfiTRTrfuqiaftwThQmaRI9

giancqnggqmapig06givQtapiqcrmigqrmfrfuaranffro,decanflapRT
q[iap[z:..\=rtq;\i:qTQq`§"apiiagiapfiiqsLen5-i{parmfiasftE5ialtq5LisRTcanfha
xpn-q'Q(g'.caxpcaQchqSqT"th¢±anfdsflch6tfai5ercEan"anrm,rna
q`(i=imchfflqiiaqrfevyqiq¢rmer"Irfi.hacangivtt¢mrm-alt5a9ra
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at9. qEcaa qa aF,  avF a eFt5T ar vi5ta5a pia rl5ap em rty anr I iqqF Qq5-qae
5TaeTiT<qiFT en i5Tan rmtancap apiq qT qg¥iF, ap eps (iqqr iq{qq5) iFrqltee- qqT RT
iTer. a{tfro constellation  (CIT iF rfe tlS?F€ q± gbqi3r fro.rF tap`renr q7Tan Th
frfea7a=ia¢aracHtq,¢1ania7fiforFqorfaei@qrqi5§1gcqTarqgri:;ixpi

¥er-© frfu iFffl¢ a¢qi51ta an rm qm ®ap{@ ist Far ca, fir ::I;;]RTm qapfflla
Ttu q5¥ ire ¢5q\Otrfe qeiF q`aF an RT I se?pea sFRFor trrFT cq gTarma mair
ire rfe th ae wiFa W-a an an elarE Car anfie SFr5ror qapqtT giv
5Ta5TinqT5±6i5acftrfei5rraptmaT-5iiiTrmi5rm5qq`¢arq`eiqanq`ej[t57ai5rerfeFrca

ap c9rcxp ,
fir wvytFa  9rfaapEN rfu  \etFa firfu qq` iTFan,  impl manr fai:pel.;5Tr tr I  vyap
crd* tr Fife I Flan mfflT crma rmiF qiqu fit5ima c`arm±prc® 9rfiniiT qa{5q I
Fi5F i5tFT iqit5,  a  imita it5rm qi9rcia eieiF c5ky isqq fipfu rm *ii5i[q5a iqap q{anT
c5Trf©-RE (ire rm virm q± elizar iFitpr corfe) I fffi Frfeiera i]`amuFa at
rfu arm ¢raF I  cF 5ffian  48  S q`afflq rty  qrtyqap equ fro`qu qr afar .RI I
9raqRE © cgrrf6ffi± rm iqia\s fi5% q`aiap ®firfe en I  Qa eitmngiq a;i;iqap[
iqTF ca- fitife ffi ceyrfe iqi¢ima ¢5¢\@mat iq`i.picap ire q5as,  CIT ¥aping;en
arfu±frocQrFTcFanrsaf5",iq5iflqcqi5T{ri\aenREanffitffi1gl.ng
Brfu " ch ica grand, ffiT, qffl7ow ap arm qrm iqrm ftJ¥msrmpe c::apt
fi5E qvama qrfu an ca I ts caniirmcflla i5ii5Tma anR tqlap ar iqqT cq cater
at cgiv, ig± qq ffa fin H cQitaT vrm ma`a:z5Tra qiq qr qha q{€iT eipa rfu tr I
giv fro,  ®ife as i5tan TTgiv 6tfro cq mata$ 5raed FQrfins!FT an <{i::ace,
aini5ia5rc5Fiqia\ecanfPe5iarcaxpaptaqgivaparqcg{qiasqqi5.igcap;i;rcF¥-\rm
en <cac5 rfu igtmiT iqlan cqngia (Ursa Major), © Gap (qua (Great Bear) I
iqiRT, Fq7grrc57a qrma-ap ffa mar qrmq \giv qq ?rfu ng qIr cqTor I 3Fr cqpr
fha an RT,  1799 mm `q¢ at cgrrf6fan ife (Lalande)  qae qqii;I qngcqiT
qrm ¢zaF I ffi iqRTma `gap 5rm i©iaima Tant9r arfe fiqu qqqq api;;iT aura
fro, via i57Fita rfu i©irm mq fin iffi (Felis)-an acEE {3± gri:]i.a Q farF
ch rna aerctFa im I ffi iETffl, cqtap ffi 60 qgr €{5a iqlappms fa isfi. qga
qffian ¢zacqu iqiiT fry 6a iqi5jg RI en, vyi5iflT ffi qiapi{.q[ PeFTrm qap .qTq ffro
ife qma 5Tc@ wh enar 6fro FIT I

ife ng m8 ¢cH¢57F c5Trf6fan `qas q7ffro Oigr-qorRT eygr q`s]q{pa qten=i{
TiiTan 55t@ c5taltr I fir `9¢¢ cQrfuFT an rfu FT, qtapmta q5Tap capriiir ifro
anprife fir cqz@ c5tr ± q¢FF fiprm a+fro Tie;rm `qr@Ffro I arii;rr c5tffi
a6tFq5TRT far ¢ca seprm F cQttap 9rrwh, rm`amaT qg?gr iqaq:e!; cgiv,  qfeqt6 qfro

\S



Gas qprrfa© fipan RT I wh qoHiin WFT ¢at ftw q\afflF RT xp rfu CFS
rna (st. peter)- qa Flu I 5iF 9rrc+F `qae cri FTrfSfa (st. Mathew)- Qa ilur I iql* qS
aapv qq rfuams I SS wl iiir I  Q± q5an w" T€ qq< tFtga zTQmEN faepb \qta`
" crfu " Frqisan en8 fir I a rfu giv crfu F Qtffi I c5ni±r
qFT € cF it6± I QiiT a fie ap`3me tr ttfrrt©3 fflrfe tr I \gq5en
enstfa cfflif6fan c~ qrfuT- enrfu rm an rfe i]©ar qtatRT CIT,
`faeF qan i5i5 th, `qii5T aha-a i5ma giv giv' th ¢€ rfu iFiTTFT 6tfe ife ¢ca

qfflirfu ore RT I rna cF prtera FTan qfigiv iTFi5an rm \5tFa fro8 iqFta,
q± cgcq± \5an qt5T rm Q`c3irRcqtl I

fir qiaqtpa qTT9neF \8±  qatia rfe-\ai{G>fl.t6q  9rt5iT  q<FT i9tRE iffl qcIT  cfttE I   193o  rna

qt© cHlrf± qen `3BTaFlrm \auiS.ii3\¢:riq ©-qen Th `rfe.a.S.'
a.A.U.) am es ¢ar qa- a anenta qqui5itF fro fa fitve I cde 88 f} q`catap
ap cF\9ar qcatq, en froIT pe ¢ta cFen acute, ira at57¢ v\ama `qat rfu
rm fa ¢ca cF\en qcacq I q± iTen`o:tin Qffl can th ziiF fir 6tJF an acute Qat fry
qcqcq i5TCFa b¥8an CIT, Cat @i+®T5Tca qtaT iqiantqT fa fa c5tap ffitap te ii`am I " cfit=
cant war RE, Th qarq c¢ien\8 a9ra-s®ra I ¢m enq5itx\a ae wh ca5itFT Th cq5itFT q\@fia

rfe qq t6ttE- an aat ian8 an ffi, rna cat `grfe ii\am q¢ rm ia I
wTma  ogrrf6ffiinha Hrfife xptxpma iFtFT ii\at5iiT Here  QeFT ira  cQrRT  can
`anRE aFtF tqte I rmr v\aFT qqt® canrT@ iqTqma pxs fflfadyBma \q* ffa ch
Qq± iqegrr iFltq  avF ffa qi=i317ap i5iaTa q¢ RE ar 5mtan  CIT fch ar rmtana FCF
5TrFrmcanfdsxpentEtriq5i5qtsFveqmananecHt=,macFgivziiaFT
qacq I  i]`©qtFa iq5 q{ch Qeraps i5TtF¢ qqta i7qq5 RT c5Trf6fidsrin can 6ffro Fzap
rfu fadir th Trm in Qrma I  qRE qerF\s q`scqq alap ar ire wl I f*
corif6fainin F giv ar cH7Tf6fafro rfu qRTma fama q€ Fen `gS ae
iqltq I  qz@ Ta ialan giv-ffitfrr H in I  qz@ erRrfaima S¥ try 5Tat \®:erg 9rfuL \8dis

tr ¢ca CFIT ffro qcap apeIT ap eta; ife enaen fi en»r anems fiica c5T wh,
ifflt5r Cat drprfie xp ar v\@FT cQttap iiTT 9itg mw I ian mtF, iqi¢rma qF ciianiIT ¢5¢\®:mT

try en fi ass aofc€ fu ffl qqtg "w rna igiv 9rrma 5ma Inch ias
firm, eta \8tFa enta ae th mar cQrtqs vqffF cq en`een \8± rfe at fig 6tha
qiqqT¢ata"eni5imo:t5itapqu5Tapprfurmanqc@9neaLi5TmaqTRTmq±Fen,
in qljfBc®  I

epffl : edeiq rfu enrap ¢ qu, qunan aprrF¢ : enife fiiETrm cgiv rm, 3qu I
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ftyrm8RT€ffiife
rmdrftrmagiv¢¥RT

peg. cm: ifeffi

iqr`FTTm vi57© i5Faqu qae cm I fry qs cFm 5rr3Tma iErm GiFqip\an vtiF can I
en an RT afro a cFma ermen an > a di vent?i\8 rm `arrrm lrfe[rtyr qri
¢at® FiFv qrfe I  Qana qfa es cm qct5 q¥F iigq qQr, ei{anqFT q[tR qfife `ay`iq]a I

ap fi5Fife ifiq 6ttan rfu qq` ia€ vant5iiT ¢zFT fiiin ¢maa fro 5\®
sma, ¢FF s`ma giv s`rm qffi eirm, can ¢ c9rrapiThap qJ FqF apr9ma
rfe Q± wh sea acarE I  qan ewhrm H i5r €¢ta ar`alir I  cFtiqia bTrmrm rfu qfarFpr
ire € fii* qu RE 5ir ¢qtE © qq` ap thorree8 Tan ch I c5!{xpq
rfu =c5iT crma FIRE,  qito ffi ¢1miTma iFT\eiaFT iqrm, ¢FT ¢1ma fiftqur qlg\ltFr
flap\ giv qrmrfBaptffi ctstvi Fffl EN I  ith ire etyfin mom v5L'zFmaa
SrmFT ¢cw¢\ecr 9rfo qlvrm F©a I  fflelTFT qfa € fig5fflfffi ¢rm q7q¥rgli`la i]Term vla
GT9 cq:tap * @cr 9rfo aivrm veg I  Qmqu ¢5iF s`9rrFtia csFt@ cF F¢F canr Tq= qatct3r
rfe i5ca Qrr5qs Q®:tina qfen en@ sma Far rm I ¢tFT ¢FF 6rmma qFTRFmm q7apra
qFTaei5rmnoangaiQEN€wrfearmeniqq7qqiF¢vwirfeapfro
ffima Far I QtFma ffi VIwi € qifro Qrran anr xp I qae RT pnifa iqari7i5ta Fmpr
ch aniT ¢tarpr i5qF srmFT Far qga RT "  qq` ffifro:  qq7T th qiife ap I  a  qq;ap
enTffa irm®:tTh rfu rm cFTTqrm ¢at® RT I apRI fro ¢ € cprr cqqT
qTrfu, th9ma:, tr, wh33rtF:, Qrtorg, ffiffl:pr €iap\ qFffim faffl9r iqTa¥i\ancap cFian=p=T`r
¢ca 3F Trfe iF5r, rm-rfe ¢ gr aENFT ¢az= I

Gaid3rfu   d5apTma qa qTma XPF
¢    rm-rfu    S`9ITma    rm
5rEN{rfe  qv5r I   cFzqa  ercm5F  €
Frf~   fiisF   !ii]tiiT   q9m
(qfiha, cri3dr, @ey dr) tffi
¢ta xpar ¢ rm-rfu 6`ma apta
cFtrtya   rm   qptipr   qiFF   qcwtq I
cenase>.  al±  ianan  ¢tH+
qatFa qca QNIqs  cqv+  grrffa ha,
amdr, Fife OnFia drr dr,

\0



eITr3  an,  giv9rrfa  9rrfe  ch
vrfrm "q en I a qqF qfro
rmia   ri5]T   3`9mfT   rmtFa   cm
ap5i5iqap RT FT i5[q caftan Far \€ V1¢-
qrfu  qiFar  aenTiF  rsa I  ensrm xp
>lq+I+i*   ql\:?\gi.iq>  I    cFcxpci4   itaiF   i5rq3tEr

Qq` fr 5fro qim ¢5T ¢ rfe biqiiaiT7
i5ta rfu erFii:iiffl qTRfq5i5Tta aT15aiF <c5
9rTEN I  ca Fq5aT  q5TTan xp  ar  gala

Fmr vTaT a`avF RI9ia erIT  c5TarF
gmfbe fro € ife cFiqiir 6rct©
:gF qrfe  xprm a`ma 5F5a I  aErF€
givRE, 3rfe an, qdrrfe FT
`=rrfBRE ¢iq 9Pe  CIT  cq5TF qTIr qFjiF

&prTFT an ngq I i5ta QtisFm i9wi i5iF

qfi7xp xpq, qrfe fRE qa{5 {ca {iTp`
iqFiita ¢qffla s`fliTitia ig9ia  callt  c5ia

fie RT I  enmaa qctlcq>cri  eni]qT rfe
EN  ¢TF  s`9rTFT  Fat  rsa  Fir  ffa
rfu ae sets RE iffi a7a¥ia
¢ta  qiFqma  zFFiq  a`9rTFa  aaT  JF5a
XPEE I qgg`q{xp xp;3]q SapilF{aa qFr Fa=ia .TRrr5fu qS $9rTma, 9rfu@ imaT, an qiT`
prrta \  qfBfaRI prifro xpqiFT aenFtaa  a€  ca± aFT chorffa in Qae iqi57Tffi
rmTaiTT qrfe I  a  Orarffro qTalae rfe  €  ffl aentiF an nor I  Q± rmtiitF  cant
atrperap qr qTeyiqENap fsen i9fife Fi=  cFZITa erm5F qa " i ve iFmmm 6ttg qFz@
9rmaF iqife ¢qtqa wlir I

qT`mapr ap 5tRTrr aal55RI Frfu fch chrfe 9rfro ¥rz5qi5Tta RE, rfu,
ptq, giver, affi, an, antT Ftq, giv, -in. an fliap` giv ewlFF ¢cacE \ iqimFa
vyTas maonng qfarai6;;I an Tiaap\a I qiqaT qrfe qtF at iFrm 6eniitFa i5FT ffi maan
crfe fflfis qiis tqtqT <rfa qca I iqima iantFa crm ap fin, gil EitF qiT` i5ii""F
Fran enmiIT rmltF± `:F5iF ©apmiF an zma ®q REi5F fa5alFfife ENitITF i5alF I ENani5T

ggrca qaprqfie qffi5.t@ ¢`maiTT an rm I rmqF 9rfe qq` qq6fflffi ffi I rm5TF
9Pe qi{gr qTrmiT:ian enqT enTiiTqq¥ anxpr maiIT es ¢ca Qae ch`ffro CFTT RT
qap\ qi{coia qiqi{gr 9ri±:{9ra qT§qTq giv qS qqey qap\qq qta ¢5]5T senTiF an H I ffi
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HE-t5  a,  cQffl tr wh fiTFTa Tlqitqr Q± qermET gfinr ng an Faq5Ta I  fl€ qfro
D --   c .   eran aF a, rm Qq` flRcra ngrffa gap gap art+ qc5T¢ fledF `7E=] tq{qs

e¥TT= 3Trfe `m SonmuFa as arm5F RT I  q5grT faan `]qu tQr5ap gap q{qq5Ten i:;[q
LEE

i±, FapTFffi qfro gas dr 6\ntF emr@rfu enpr Srmqqq¥ qiafro qiqiq
¥5i5i¥i5tFTrfuiFTFENanRTiQ±phaffroenFrSenrmqan{enngiqrcq5j{apqTapar
ffi rmFtFa ani5F RT " I  Qz5Fz@ `rrFr Sprm ffirfar@ qan ¢ gia Sra grno ap€i;ne=T
rm i tQitap a ae rfu era th anarc@ qtq I aepfu Sqa 8 cq{ap GfB cgiv agiv ffa-¢ta fie era arcg an ¢qlrm ¢at©  pnea  qq`  mlE i51a
stcrfuqifroqaeth5TmlcQtLirvysqqqarg9rTcai
FFtFiT ®i5tF c5p "eniiRE ` cQrcqT ® aha Q€ a(`rm Smm dt@
c"ft 5fflt@ H I  qi5t5F  3F  Trfe vrm ©aniFT Far  anta I
ch9rffa 9ife Frfgiv Elf,  iran,  cqTaTq§ft qq` qiq`iqiiiT
dr q7q{ia i5ta ap brfan ffiifa  €qmaiiiir apiqLqalha
FiFqi5ita e`fliFF F©a I  cqtt5rfe apm5TrRI maS qRen
efiT  QentF ¢siF eenFZT fixp *nap-qfir 9rrvaen grit I  g{q
q±  qfro  iFFF  a`prrFtF  enerffrorrza  gap  can  <[qng
qaas arT55iap era I  qentF 5Tanlca qpe;iltq€ qTq¥la apar
iT5a I © ar ± fii* arm t5fa q5ta 5farFap q7qqia i5ar qF q5grT ap rfu
era rfe fu an-rna 6rmFF an rm I qifum qfro ap qfro H qql{ga
ng8p5S' venen iq57© an qT cia qrfe RT I fir tenitiapPe qi5± q5q5T fuiTii[=T
ianffitatliF8rfuiq`iiqraRpr¢tirI

Qqi55TaffiTq55TGrdani\rOncFt..iacimappr,fif*capiiqrfeFrffegrEN@tqqq
qta an fiarm enFr SrmpF isat@  priq{qq  cffi givf6q5i5rtap  qii5qiF q[q{F I  qrfuFT
q`m*la vlFT " qq` rfe aneima ¥irm ellq iqtsi!p catq ql{ap qT qql{ga giqr fflT5€
anFTiap«tEcrmaenTvrffrorf5iapfroipqapT{gq{anngFqrFxprfuiqwffiFT
grqtFrfu ys cma. cFTF`3mtap rmrffro fflqnrefir;!r isac@ q[q I  rna Q± ffi qfF ipi=r
eenFtF q7a€ia an rm i5Ten thenrm ae qiiFin tmar Sas RT qaR tq'Qit€pg
iqrrm I

q5ffal*..8fetqifeqrfeF6r,qTaphatryey.5qmrcq5q,pen±i
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TRI¢fifapmRE
qancifecagiv

ng € fen fan   : artqrm fifeIT € |Tgrar as FTmactg E@ SrmRT iaee
giiquigqq`ffienffliq=aieyqTgraqFT5FanFbTfaFTQap`.FrgtFan"givRE
c±ilF].apqfii.apTa1qu¥rfsapapiqng€tFT`arq"5ar`qTgi+aeyanitTFTrmwhi5ffl¢
`q[={iagiv|Tap'Qg]{xpTiafl€capTFRTHfaingqTgraqtarandritqut65ma

apm7!ior`Si§+raps;ffrotliefifarfeFi5Ti5aTThtt=i

en:qfinfSisFTTRESaapcqt55tH5{!5iTaermirfungcatrfe¢
qrmqalfltapgivan9r,|anFGati5aiT555TT5argivqqu""i5api
q3r=T€itq5ii:qiFTngfffdsFTrfa[q7igq{a:5€IfaenQa`fifeaan+canfENtaalqRT
q5taichginapcQife$3FtFtaqirfuapqfegEaFf6fSffl.rfeqtqGfiiqifeqmfaen
RT qfi:5{:±{g I  rna  (an  b-OO  asq€itF).  5ae xp£F®  c  5fiq@ itrT wgiv ffigiv
fii{.[qq=riENi5Tirfuifemiaesriir€ii=F55tftrferfu®ientEarfuftrfama5irfu
qrfrfu fgiv \  q€:§rI.aiq5ipe  qiqca{Fa  =TFT  5rfen FT  6ap fgiv  cfroren qfflma
aTaefdrFTap(`00&rfro)i6aTz5afifefflia55TRTfdrgiv"FT-qu`triqTrfu
qTrmRTienrfuii7i3iap`mai9T55H¥grxp`triaterfaeiF\givgivfifeEN
q an ¥(=]p7g qfty{aa fifeFT. qafaa qS (fro), givT ¢ c5itQia giv qrman viF

|tgt5iiT : ng € 5FT`an as ffa €tE7<rm 7rm wh an xp  6v5 80 iRT
aneni:pi{xp qigrqT fa5an 5T"if 5i¥r pe an RT er fa \ wh en qap` inIxp
ffien cwm q=[qav=gr an rfe enisia 6fdrma RT-gil q`giv ee I 6st
qqGq\fisap Offiaanq (>tDtDO->tDb¢) FT firENap qxptKFra qlqor an quno ``ngar 9TT¢m

cffl q7fdr CRE qfrfu' I  qxp iq8qTffiai qiaaniu (>tDtDq-`OO`) an ee `fifapm
giv an an jngpem=]g qat "`fas angivffl' \  cm ng prlarfagr 9rfarfu
tan9rfeqTap,fitr'qgq7qgrmdr,cwh&mFanqrqap\an'€cqrfuqrm
q7iqing9:a CRE q{¥.tqa acrmit qas erat= \ rm fan |Tg 9ffies 9rfarfu rna RE
ar`qi-qan85RTanmangqiai±(SFfaanqTttEIQfflflerfuFanan@ifa
" atRE perca ifflen fi, iSqqqinF T" ¢ cm faaniF car9rfe ap
9ifa€r6T i  rmqiai3.t ¢ q5`Iqii§iiRT grifar€ra, cB¥, crm,  in ant xp ¢ qFdiRS can

" qtae qu I  q" cfiEN,   qap ngiqng en fa9hen T{an Gi9IchiR

EIRE



aF-3%mai5EN,it5Ran,Thffi`vRT,iFrRTqap\Frm¢qwma
ppescar5rarfefflveiar`FTcmarmqapmgivflrffrortyTtfaqffeTh
iiiiREEiillEEEEEffiEfiEREmHH=iEEREiiiBEjREEEREEEREE
apfliTp`FTGTTrm¢FF6qpF{ancenrmrmmffianmaiiqap,",
`frgivxprm,6EN,rymarmfroqi5ra5iRE¢qaFT®-QITmai
5*apaeifealfroFtF¢difroisanmaqfuma9rapFqaeqTfaprRi5EN
anREcF,TTtw-fa`@qRT5iFmangqffiRIfroftyaseei
©fro,irm¢wforfufiSeearq@frseqrtymaenarcREfflenNi
!bqomng"ffa8a,erficrm`ooormen¢o."@q¢rmcrfeffiRIfa
a.a,!bbarmi5Tencrmen0.8isbbo-t@TENfdr!`.0,!bbarmi5rqantqffl
RT@.oQq`ermaLRTrm¥i>@@amamarfrofroxp"igivtwqtap
RT%xp\rty'>b@@-t©froxpRTqRTcrmRTrfeanraqtrixpor5TrafroqRE
5wifroxpRT!@qomaRIrfe©`>o-qarfe,>@@@-ys"owma
rfe © >0® 57FT I

TtF¢alfroffirmcmaenma©©frvegrifecFTar©qirmqq`Fae€

===:-:i:-:iii::::==-i:i:L=:i::-vTCFrFtTh9raTtF¢rm\anmaxpqrm®*q5tapi>@bb--`OOO-qarm
±vTaest5rmftyxpqQmma"OnQaewhqTasane
FREapmavqrmixprfufflusqRTTrF€ma`anasffiRT±
asaneeiqtrmaveng¢rm\anasis©¢rfuTree
qcREapqTITqq±q"Sapcaapi
iTFflfaREfflRrfeTrF®5FT`avT5Tiferfuraqqfuneanee,rmRT8>
xp\vFgivv©anfflrfeqRT30~eni"rfeanrfeffiffi5enas
qFFT©caltv~>00ha,rmm®00arapi6i5ITiREq±eymaqin
"ffaThffiFifefiqtENrmarigivcRTchi
tiRTi5tqap,fromaffiananqo"`"LcffltREi>bb-!cQrR!@zD`-QangffifdrFR
m`"qmsrfeLjRTcflfflRT5:a`8`qap``OOO-qaan"qthRT5:8q!bi
Th'  ¢  5FT`ma Ham  i  :  b-``® I  `ooo  rna ffixp ffifbema F`an  `q,@8®,
fixpifeFen3@,tro8i`000maenrmrmFen80,q@O,Qfty`b,8O`S
FananftrREicqTaeenffi!Of},qaeanqTREq`an¢50i
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`qigqiF an`mirm qffi:  aqu i5tq5a a:5rm' FrmitFT faeT`RE Qq af6tan an

iFRE, iFqp ¢ Pexp fie c2Ttap at¥ffltma.ra H 5Tffian ittd' I  Qa an ftFma 6fes
qg:I:5rfu,firaq53iq5Tqq`enqgi5Tflfi@|TqtEliTidr`qitFtrqo"erm¢PeiFqsa
PTqsi:a I  gtferpF boo  fflgg xp qt6 gqqu flan aq` afa an `tr,ooo ThtRT xp to
6ts'en.anqtRE GTut € rfu5iq I qgca 00 ap 00 <i5iia Ft5g en qu,  Qa ng fl¢-

qugrra (>> an >0 giv) 5ilan ife eFT er |T5Tfatq* CRT iFT `  9ife iRT
qqzngTftPemaE±-qur`Tq:pe;t@tgiFTiHcChq"anPema|TrfeifeS
qt@"iinglqgapmaaRTgf6>oooged±ang¢fflrm"iaisa5iRTrm>ffl
ppe9ifeapiqqli:;Tg"rmrmirfe5TtFanoq±givrfe¢">fflifflS'¥FTen
q5tanfa qffl atae  i=Ie.I:]niaqT, 8Fan.  tlqp,  en Qi` RT RT qxp{an I cm fro
apg[g:a <prmm ffl®F Hen i  cat I  5ffltIT a an b-O <i5iia asaer rm " i  qa rm
fife;I;qnffro>an`0qii5\a,gFaiq{qtDa<r5iig,q¥€an>@¥i5iF¢ap>@€Ii5\F\

ng qae : Qi5 i9ae ttxp FF rm cam qca itf65Tqgr EN i5ta
qixptt;5a q7ap9m iqi5T® anver§t  qrfe ~ an RT Qurap i  ar`fflrma |Tgr
ap9RTITFqcaFRE®Tquq-fasQi5firan`qTmaqesfroat|T9
cqurrm" fas ap Qan qta{F fatrF fa fl I far .rfai¥i6 iffl qfialas ae, an
ar`fflarra arm`an qifro „ cat aqp` `080 € iTen ciFT\an rna `8 crfu
aeffiiatwhprtaefro€±ffrotFT`anal¥irmQaei5RTngrmxp
qsma \

an{m Qap8 9Tfe lalF isles fir stem an can finap € `rmr ch 6txp
¢ffi I gt5 Q± qeig]ST F an S{rtyT " faermrm >b@tr rna Qat fan ap
S{qn+arqu,marmngia¢@f6fagTpriqffecanGanqtesappr\qu,fanqcauta5iq
en8diifaii5Fancal5`rfttaqic`iTcq5t5Q±fanfiTENbchiFanqui

qTen{rm ffififa qtgr ±c5iFt€¢7± fls ife atma fa9ife aplw@ gil fitRT
fiiqg(iBTpe@apqFg`]p:g{EiqTfiis]apT{athaqitqitapfat6*asfar6*qe:FqSfg{e@an
ee i (so F: ar`rfurm I)

qqquqTg:enq"quazffliq),§"drqfirfealaF"&,qENfiF::Tsti®i¥rta©FT
EEEn
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fifrofialPlmuan
in. qq.tF.qq. fry tr fffi

eta-fii55TtFT  antaa fflRr mRr qigra qi57i5T per@ qcg{q i  iqla i5`la i:FTIRr qlRr  tqtgtg
TTRTacalTiffiq5TxpFqula3peFmttRIarapfien8cqtapqf>rffaa:I±Ig{qT"xpL
fii5ma*tr=tegiv,ffi1encFt€qaifroraaieriimgfa5@mT;i;Tan{orarferqi5
almi5aerfroflavt5T,i5iaiqi5:ji8taagivt5qqTarqp{qqq{gTqmaflagfr©qfs[ppens
afafife I  CFCF ca5rm th qT crmF vTgiv RT ianq q{qq tap`rm qfum cprap  a5fi
qrmrffaRTiQa¢mF¢FT¢qiaiqaitFranvrfseifflqTrfuRTitqqqanraanrfe
faxpQrrFTffifu(Tumour)chqgiv"iFTianwITiqrmi5RT\fflqaefini

enrfean@HiEN@95rapENfac¢TtFTquFenrfefifeiirrzqqip,Th`FS
cfitIT iqiT capF fan afia i]t5T iqian €rmr isca (cmi5r ram ¢`erlffl-) iapi[i± fBSFra I  qa
capifflT fiEN iqian ®an th ap ife I  qa S`prfaa carm froqn ¢`ian qqi`S rmr qtIT apt I
5tF  c55rm capTfflT TiTRT iqTFfeen i51"  qqq th wh erPe q{ap q`lqT qT:IT I  qi5qu qilm qTq

fifro  (Tumour)  q± gri5v alrm TTtg fingma T® qrtyrty gltFTr5ttq a`[{:ii;rr qtqpr apca
ife I  IT¥ fiErm xp q5± iqli5Tc5r enqF Tumour xp qi(apr i5i[;ar qal± qfir-  fBSThR
TTthan c51t3r 3RE T17FIT I  Qa ire firgr{iT xpqi5i\8 qia`qia ei$7xp i:iqsig{q rmS I

cgiv¢anRia qtg rm TTma ire fa{@ an qFT H tqiqT, fsTfarfir qq` map[pFT
cmmaati7!igffiiREQ±apTqiq3pegivFfrofrofinren'::piir6tfaqQreygran
¢ta tr ¢taT I  cgiv89thRr ffi5q5tFa prRE iFgrenr ¢aq cp`arr rm, iaiae ffamrRTrm I  q±
Gfroigiv.fflaenqcanrm3r5Tai57Tma6\itaniTaltq"erraeqixpatarfir"ngafis
ear Tin ¢c5tgr I cq qu qqT q[g{g cq fa CIT cap\{ap ¥\q qT .qnife qq qqqapTg cfiifa
9mofi5cFistrfeRT¢si5;qrfuFTarrmei¢itaaiqFip\xpesfroR:i5qrtyarapq[gQrife;

Qarm€froiqit5i©acarmTgivq¢eianq5Trtyfi+a`qq¢tqqlfflxpgxp
rna,i5mLrfuqfaqg{@e[i{qsiqmsrfu®¥,xpqqiT`qdrqcqQq`qi5}qqg\qqfa=pf6

EEErmEEEEEiEEEEEEEEEHi

fith anq® te gap RT I  qeiqi5:   arfrorfe (Malignent) ar S fBtrra I fits:
fifflRI an firfu fi8RE I

iFTa5iaaanenceit¢Q?xp±qei¢anqcITQurapiQ±xp!:aeaiaifeFTquqq`r
a7fiTerflanF fRE an {cq  eil{qJ I  5l{pa  Hestological  ± i5g fairFT  QT`
Cytologicalfucstfinan5iarfuquI

\tD



> I plg Stwra (Benign Tumour) ± fa9rfe qtan qiF` captman iqqapT i5ian an
rfeffire;FTaiqTaanorxpcamifdratqHma5fflfairapfimaffitrfurmqtFqr
qq3r q5ffro <q;g 9iiq I i5i{Fa E5i5 ap qigT aperar aTaiia qrmcanF rm FT czFm fife
fBsiTraapf;ror"capm®ap¥fqtqa$9iateqap`i5iafdrq7TgivdBttE€i5i5mfro
t:z5TcjTr xpf6 qT€¢iT <5{gi;{T I  Qar 3pe givrffro ap rm qap` aan fife qiqia tire giv
cQt5qs tq{g 9nea I qa I? iB3ma i]5 qTrfe <an I cF qcaTca an9r at 9rRE xp
xp apqm I i5q iBtrra i.r5rfu mTi7¢ ¢ian i5TtFa q± per© caltm rm
fsf*anacan::FiTSprlqqRii5ii5'qqTtPeaiqt@qcarfecaiaFqi5i\8qaiFTCEi

i I I? qT (Malignant Tumour) a± fBfrofiT q¥eqtEF€ i?-i§ q5Tt@ " qanIT 5R I Egg

ap rm,  qa q{qT `5:.gq .mof qfagi6 H I  qfaan© H qap` `qg ffixpxp enTfro RT ffi
cqnI rferan ?reap pe qEqxp€ i9Tan i5cF  € rfe FTm ¢ta qg th I  rman
qtlfgivlof fBsl§rrFT qqg qrfu  (Sarcoma),  ±  (Carcinoma)  qq`  cqi~
C"rFl qqE{ (Malignant Melanoma) I  TrfiT5Tri i36ma qgiviT an TFffl fflT-
c* fBsqrappR crferrmrs esma tq`o:qT qajT5 ftffro qffa rm qiap` ian8 ffif© ar
i5apOrFrofrfe9reda5irq`iqTSc9rci5eiitarfu€HQap\ftrdaier©iqit5FPr55ai

> I,    Q©fa Qasf=rfis @qrHima qTE5FT aap` flffiffi~irme qzqsfroan
EiRE I

i I     L9a rm qat @apiftalap an i5Tgiv giv ceitapqFar ¥iFqxp{ givfgPe HnmiT I
01     giv iBfrofie gr czF5Tt5T€ quaiiT CF± qcF an 9nffigivffitw tsfiFde

mal
8 I     Q©eraas5irfhai5ree eran crm"-anEN GaTmaqzaparfENap

e];.i[eyquapgTHellirqfffligqp`5TTrfuffro:qfffiFTtFtt@i

iape] qig q{i[iqL gQiT qu Fro qiap` qifro RE iEN Qta edit H@ cFen ThH I  cq
can ira, CIT ca\q .`.frga capaHrfe fRE dr " cq5F en ire an ffi &i5itr czFFt@
9rm I  ca\q q5pqrra gGFpr in qrfe cF i5ia fifeqia apii5iq qR qqen i5tan fa FIT I vima

6f*pTTa qim iFpr-faprFT ar iqfa55TRT qi=iq tngm8 qqa© giv I Gdi@e emi\8 Qat fan
qqiF fifech I `5Ifdr ffie:ffltq5a fife:in fin rd rfe' iB3ma iiFrqqrm fif*m fflT
ngq I qley fieiq. `qingr gap faiepe qaqFT Q" cife csttE I rna fan TTqi5r ifeEN vi5

qpanqqqigrespraq¥qgqiaffiqgc@qita1tlfa8ffitwanmacENedrfe
qfa.esiqTaqrfuqigapfBfroqi5ffiaTqHrmqatcani

enen : T5Ten, can cone ", qifRE, EN I
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rmdrFT,REfutlE
apwhim5H

mE acts enFr, i5nN, ap ¢ ch tffi vTena,  caT5rHap iqi¢a I  Qae fTTE qRT `® pnbe
ed-gR-rfu &st ¢ca qq` 5m Eta QVF vffro " QF qqu 8 GicFa 9rffa "TL
eiiTtFa rm veB, Q¢ Ggiv qF an 8 5F rfu-rfe-* din CFIT ¢ S` tr vfin cap
CRTl

i5taRT CFT ed fro` `?`.1131B€C6fl. QF ieemgiv rm rm cq,  @o qqua qS aye o®
5!FfroxpmaqqF7,Sqapan¢$9maiFffaeneap1qqg¢rfqq7FqctEapRIwhap
\ha6qFTmaqFT8ofiiinTrfffieniianiqrma¢rfuq7Fenr@faam®I

can fas giv th of EN mr mr are rfuer TrF capITFT ¢ca 9rfinrRE »r37 qur tens
EN I  Qae of q3]¥ ism at th qttE fro i5i@ TRT >00 qTT5TRT iTiF pnfa >800 xp
Oiii5ia ±pia (EN) qii¢rm ap ¢ta qli5len cap CFIT Iqatap-
qae 6tTE tlF @0 iF as QrrRT en ch, ¢5r, qF en9 rna in in rmen rm igiv qFT
faoTF:

•     ¢O qRTQatap9rtE`FT@ORThaqF7aqfircEI I

®      e7i\qe7€q erwcEN`oRTinorfei

•     rfuiEN ¢ srfuS¢ca enir a` qiF ao a5iafro I atRTgivgivap9rlten
iqqEFFTtenacFTthan0qFfroi

•     iiqFcr tQrcaiqTmaanmaEN¢ca a qiFin I orfir, aprm eps qnffi
erin iqiawLqFT fir @0 ira 6tttF rm emu i qzF @0 On in I

q"qenq ian
qiiaiT ar`FTrmrm ffi-alin\" qxp $9FT QqTan rfu qapF fir ap I a
xp th{FneRE a RE iqF7i5q ffl gtFa qFS I qapiaqtFa iFtffl ¢qb.a Of
f$8f*8 I gffltar ®q`8 Of f$8fr8 qrrfu, arm a anRE ceiqia rfu qer fin a
xp rty I " ®` of f$8f}8 qa\®Th a qgivHfl CRE rty I qFaqq qxp
$9rg5r ace SRE ffa enIT >`0 fsgfr8 qa gr'-ffl aiIT >¢0 f$8f@8 Orfe erfe I
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qT{rmxpa rfuor-qF5Fpe\tr qTaqq 9ing ¢ha ancr RT fif* ife chHia Vats \
rfu € apTma farfin 8ca qfro ira ife 9rFT rty, qxpa cerma-wh € elm
ffi,  qiarffr 6ist9r €  elsa ap9rT@,  qF 5rfe ¢ iqqi®  canmaiiT a7qqr ap I
qrtyqqTqlqapg{qarblngqcanfdsqi5alFatatEicqqFiFCFtqsqffl¢cgFwaaFcFerc@
9q± qFia I rna qsim a q{qg mgq q9{q qFaaF I iqlan iqtFtap vtr ¢taF fl qtF
qch qtapa xprm iacg{q qiq i5qT man qg{q qTqqF I iqlan iqtFt¢a anl' cq a
xp qqtia 5qqt5r gap qm `3pe q5ia arm, a i5ir qa TTrm an <car=
FTflTffl I

cgiv cma xpqq qrIT 8 qxp fa§TF ¢ anqsF sap elqa an8± era-9rfan cthRr
qt9 I  gatr@ qqq an H cF, fiTffl€qii55T dr9ixpT qca  tF{rtya fii* iqeema q`fro
anF cqca vyq` qfipch-qr:iSen in?rFii5{*[ ae ae EN at ¢ an iqtqen
qiciiT xpq qi{t5 I qqapia te8gr' gape i5ianur an € aFeF mF at 6yiE th
ffiifroqcacqu\i5ta,firiqfir.rat:Ft@anorENfdsREFTdiRITHHt5i

qqap\qa fl Frf?rm q{qii\r f=rcIT Qap±ife qaees iqqTq at qq` q{RE fan
fap`q7ap peqapq ofasr-asm  cFt.\ia aiei qTTh atry rna ¢mtE  Qa`
=prmrm.ia qFiap}qpe qa`RTg ffa cia fife I  qgiv 9rfatan i5\anw rfu cF
qgiv ap{mqq cpribr finl tq"5ia cF q¥@' affl 3iqa iqiFTma en an sma
ap`ian I enia in -utq qiq fflSra Qlia eper@ ¥¢ma Pta qaan ist rfe @`a5¥ ifa
cFgatq I  anna q¥,  qTia  qiin.I  €  engrty iRE¥rmT apiir QiFT q]5 T7aptFF @:ff¥
q9rfam qan aha VIrm aii=r " \ dientFtaia enIT a <rena rfu aaTtapr anae5T
an fifin F cqca qfflq`r qi.a- I  a qqiap crmq cte rfu a i5iit rna i  cFc+ gil
qfamor enap`ia apiT `¢ i5\it, its i5mTCFa i5T cia I

Sqqg a  a i5Tst qqTaeFT can:ff fifro i7F ffrFT an erEE I  ffli5ttq =F fin € ancaFT
giv qqa tt€" qttt5 i5Tc@ qiTq8ffla 9rfan a en iqitE lan 5it@ aeB FTma
qqan q{q{E I  trfu q{=:deft fan else  q7F  ¢  cFt*ia  enTf6ap  €  cdffi
qfatan qqip`" qgifa5 qca I ap apone5 maar ¢ta Qap\ an, an, rmiENq
aqufF qg ewitap qxpT q5q I  Orfr© 9rfdrr qzF ¢ anapima iqi5Ttq enir rfe de
qmqlqqtqT enTRJqJ givra FrapFT «@ actE I enTffa gil e{@ ffi 9th8ma `rm
qqlapF q"lan qgT qg tq;iT 9rfs ck I qla qf* telca\9 en{ap Clap ch iantma iTi@
qfaF aF{rtyiT q{xp Far ngq i;]q I qgi@8 q]ei qqtFa xprm fflqaa ¢ q`ana Srfe
qiqt{qa qqftffi giv qi;grTgiv fa6a q5ta I  qffi iENm ¢Ta5T  t3It¢ qgiv  Qas
9rfan qqq i5ii]T rm, isTtE]S ffro?ra givr© € cfiq© Qqian F{fro anapaT
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ae F fed fty`3FT¢ iqFq ffi ¢ ± Tenr5TIT at maTaiar ei5.mT
-*c.:-i£¢chcedfii*qT5TTta5TanREi5acEI

c5TFRwhcrfuifeqtqmaqrmqffi®:tmt@citorqcaeni5FTQrqmam€{]{q
FT55F qsca 5ixpqr € Thoiel fha fiiin ¥rq ffa RE apar RT I  qq from q{alis
aFTan tQrtap cq5iT c¢iF ffa 8-a FiRr fro ch th qq q{q\8 eiqq tar Far qcq{q I
qt@ RE iFeema ann F{xp qq ng Qq` qua ¢q{@ Qrran RE firleqra
rty rty giv RT erIT 9i¥T qFfife iiF I $9 RE CFT,  crmpia efias
qiTrm cqma iqiltq ng ch ¢qtE us crmra engfty prfin?ra 5iantiT an an
c5T qFa Fan un-6tt©¢ ¢xprm 5FT atrfu are-qnxpT qn\8m anta fi5FT-:qz5iq I  gap
i5tQiT i5rm qiir, RE rm qF qtiit5a vi5- qiir mate aha crfu grpR whr, capiq
an9ra GT± I qEN © iigT igF Tfin 9rfha ire I
qtee xp cam rm, Faq5itaa Tffl qtgiv fifrfu >@Sb--a(>)  €rmq prim
fror atarE CIT, F`fro, alPe, rfe ¢ iqir cF can €iatFa ch gil ffiTma
>o f± ire ca5iF qffi qpiT ¢ prfin Far mta in (cfu qqian qg) I fi5@
9rffuqa ifro fffi fiiEN fiifa qEN 9rfffi ¢ra crm rm, 5Tama a fifrfu
ap\qF ¢ta qrfu © pr\qqffi CFRE ch i7an iF ffrora fie qffiffro
ffi-apse can5tFTen 5rai5TRI iqantma erfs ap erfe ¢ca iqqFq ]gq
i¥F Fiir rfu ¢ffltE I  xp iTti5r, whq q5ia qffi Gems qF ffrora Qfarfe
iqimT Qtrfu cqiap5T ch iF`zq5a qiffliap t9i{q enca q{q qiin q{q{q I qapq
cmtfro€  ida apa qrm  cenrm an qltE I  aneFT xp anFT ¢qtq iqanxp
5tffro I im 5ia ia9ife qrfe i5FTen w{rfe iqTma crmer q3F fiiFT ¢ca xp
fro an ee I
mgra qTaitTa eiFT cqqF ap-:qtaa qtHiiFT 9faiS qrfu eftyrfu qffro qap\
enap fiffitan rm€ ap atrm I qu fifin trmi Fgiv emrma qq iRT`pp
ap eta 9igtF\8 T©iar rm anF FRTey ¢ ap\qiRE eiqT i5apia qcq ire Iira ffi, at-gR-* RI ¢ca VI frm qfin qRE Th ¢at5T a
pefro qiqu 6tap-FT, dr-qgiv,  9r®-9If2r fas eni5ta " I fan qa TTar :pen I
irmtFa cm fliquqia iqi5ttq Snap 9rfin fapr ¢ an qq ate I  a  vyqqr
cFTrfu ¢at@ iFrma wi  cqt2rtFT 5F5a qmaF un  car9rr ¢at@ qca I  iFTma
rfu-iFTife, ffl-qsTan, caFT € qpap 9mra fu 9rmi, fifgiv, aq5giv qTffro,
an enq fro Qq` " ancFa VFRE giv qxptalt9i®r ¢ca an¥i85r xp anF
6Tfro RT I rm fi i5T " ffi RT ipren xp qca, anaeRT ffiqu ¢qta,
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i;Triri{F{..I 9-9 eiigca 9rfirp qq I  9rmT9nffl aF fan ¢ xp`fae iqrmi7 ffiEN pe
•Iqi3iq ffi a q't{:17[fro faffl +iq¢i;acq5 iq>cbeTtq qtw qlap fie HF I

angivfflfi
an€ qiin

REwh-¢qio¢(F

TF H CN ,
qfatanaean

cm 5iffl TTof

qfatanFeefiS
qFT5Taedi

EEiEREEiEEEE

tFTffi rfu cfa

TF irfe Tq; cqt5
Tqffi qFfai5Tma aFTap

qqen:q&:t7F(`a[T.)qtrmqfenaeFT,qtrqfcm,api
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ffixprmterm¢fianrm

VREtw

giv8Thrmffitfroxp,qgiv-rfeiangiv@ihaifear`qTtma¥api
9rm, CFT, FIT, FTap. ffi, fin, xpFTfs, aFgiv vzqqr an @apFfr € gTma man ap.»`'T

erife 'entE  a  cFcrtya Sra fha I  Qffl qfr SqFTfr qqen vquF  al3ie qc:=y{q Si€pr

aprfuSwi9rfaeOniar\iTcmaxpenirancanGrfir(Ben8alBasin)
an RT I ar`FTrmia 5irm enzF7g rm ap[gfara ap Sqa fiqfain I faqu 5FT\an q±
cmamFTqurmmai=i5at@RTapfroiF9rffu'igivrmfro&piqa
rmmqqrmrmiTanRI!5iEiFaprmTrmfflqgrmvTae,",F,ng,
fir,RT,©fifflcF€i*fro8`pitffoQii..ir-iq7capqfdringinSen¢F`iiiapffl:3T$9ra
Oap rm5r i5azi5 RT I i5lElgT fixp qsqaT smlTi;F ¢ ffial9rF ql{F7a rm qlql{Fatap qlae
Frfumaqfro65Tt@RTi

rm TTqiFRT vtFTT 8 fro &prrtPe ar @pii{q q{fro ap ap cqiap  can, vyimqr qap`
iFqRT iqrm ng tQttap an ant¢ rm ap\aimr an I  Tqzqsa teqTPe xpsTar tftTaptng,
caTfRE,ianHi,apeneii:ITrfureRTi

"tRTqrfisQaptapq=8(HarmfulEffectsofweed):
(ap)rmdrflTmausxpRTi
(Qr) giv alanqRT rm I
(ft)rmqT5Tmaiq9rfcaxpmai

(q)rfe"xpRTi
(S) rmRT rm I
(b)&rmasifarmi
(E)tsrfermgrapHi
®cThT€canFENFfaqFT5fma8rfer\TvyiqTaxpq5Tfaenctwtg'iantap
¢fflTIftFrtyTxpfemaq5t5Tapicqq+qi;iirfengcaytapst{qaqiapvTapcal{]5'aqgiv=apqFT
Qrr5apirmrmarwhcrm,quaffitrmqquffiffai"iqranapQap`$g'i:[qp
Fvta ¢FtFT qtF vyTapr ::qpga I
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(ar)iqtrmfarfeqi5iqgqqt:pqqqcF`arrmcIT,iqrmEiafroa5itqazFmFmagiv
en I iEqT cap{g i¢ enian qii`rra fro QtFa rm fagT@ far 9mof en ¥qT €tit5F ¢
q7`Ixp H I iFT ap, ap rrmi5 qgr iar5`iiEr en¢'ana i5t5r stan 9T5F Kq qgiv EN I iq9ife
faT5rm,GET,rfeqi5gTq:;9faqT5`rTEren¢qTaq{qapanapgqgT9rfeq@cFenrmi

mgrTa Fqq qrfe (weed control Methods) 8

(i) th" fflq 8
(ap)as€qigqapgia:pewhitTErfae5tafie¥ITI

(Qr) prRE as q3ap q5ae RT I

(6t)ian``r=ritxptRTmafroffliHF55t@HFI

(q)xpapTyRTquTht@c¢`iFiqi`prrEiaasmentqsi5TFrfuffltQrcFQit@RTI

(S) .from qqTv3r "F ditalz@ HF I

(6)prrfacF{6aqrm¢rfuiqi*r9rm`®fiTrfuianaq@aTqt@erai

(i)qrmaTFTan(controlMeasures)8
ngrffro iqTgttEr ngffi i5ia fro quck qi.5`nEr qqqa qF tom I iqrmqr TiqF q5Tcg iqrmEr
ffigivenap"iENlqrqqqaFtw.ITHqTngiaSTenqiTapTtqjstFTi55t®HFtlt9
apqTxpqfflaGanprlserThHiqTqiqTiqq9rifef6"i5iit¥atii3ri

(>) ®rtan orfe (cultural Method)

(Q`) rfu prfe (Mechanical Method)

(a) aFTrfe 9FTals (Chemical Method)

(5) Orfae Orfe (cultural Method) 8

(q)qqlqgq5qg§]qEN(Cultivationofcovercorps)8frofiQiTFffl"FTENanH
qiar qf6 qF qq{qa q{qT qxp q=ifr qiqg qca tapgrT (at, qae, rfu, i5{F iq"st c5TF
ian qT© i5as rna ffl i

(apapqT9rfu(croprotation)8rmr9rfuiqi5TFtFarm7mcama9rfrfuEN¢am
dr firrF i¢:prr9rrEr $9ixp 9rfan in cfltIT i]ta ThF I

(ft)asqq{qaRT¢qprcFai5tiferqfaR68asiF9itFarfuralaeda5tafroqiap\RT
q€prq=afflqgivianlqqquREqui
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on 7EmF irfu (catch cropping) 8 fi &tm ¢sTffla RE Tqta flat T!jrzFTET ri xpIF=nifa -fro " rm in I
dell Fry rfe ar q€ife ¢ rm 9rfu rfe 8 aprf pfiie Qq` iq€6rfbe caen fro aia
iF3ed¢cacapqrmQasqRTgivrmEN¢cai"fiSanrmi

(i) th qrfe(Mechanical Method) 8
(iF) as ffa FT cma

(q)ananchq5ma

(ey) c¢iTTtaT, 3Frft, figiv, i5iFF5ffl, giv qcaa fflgiv figiv fha rmrrer FFF an rm I

(T)froanma
(S) ffl
(b) ap ffl
(E)"whqtaaqtapcedqrrmFiTFanrm
(a)  aFnffi FqT (Chemical  Control)  8  rfu giv iqrmq 7iqtia  Qae  9rfe I
¢i5a5\een iEN rm €¥q a Sum i7a5g qu I 5mrmen 5iRT qu' RE fro €
iqrma 5fflltFlir 9ita enma $9ita €¥q a7aaa ¢at© RT I qrmH mapi¢ ¢¥aetqTtap q± i5it9r

en an rm I an8-

(a) fias w" rm ¢Tq I
(q) rfu'iiis Tina rm ¢Tq I
© fife " in €xp 8 a wh ¢qq era Sam far far erfu mITgiv rfe
RT QiTp\ flta a wh 6ivi rm mIT I rfu iqrmH from 5FT iqrmq iTTrm €¥q ermr
at fu a fi~ Srm I an aFTife rfe on enrm fiFT Frm qi@ an rm qap\
cq q¢F i¥itF ffi ¢ qtaa vi5tq Qneap cFenffl afflrfe qar eitw" i5ta rfe rfe Tat
enrm fin an rm I a 9rfe i5TtF¢ xp, Ti]3r ¢ eras ap ¢F " I aTFife ¢qq em9r
Fa © 6ifro rfe RT It I  ¢:gr 6ifro pr\¥wi iqTma ch 6ifro cFcq eitan ¢am
eiin qg to I M.C. P.A, 2, 4-D, Stem, F-34 en iFmq miqs ¢qq I qia q7qqtaa
ffl rm fu Qttae rna I

(ap) qfias EN rm ¢Igr 8 a RE ¢¥q 6fiha plo, F, ¢ii5 en cq cq5iF giv
atan Sat cap " car i9ar F¢5r vrmmtap eFTiF ¢ca I iqlitter fro iqgtaTrmlffla " Q©entap
Thifroen¢azFasigqcITrmiflfisfroENFqfia5irthasgivqe:apgr'
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a each ¢¥q wrffro eitm9r Sat m3r I SET 7!an chifu de, at uRwh,
cfrr, iirn3q cFrqRB ¢a rm en2r qgT qiq I qia qTq<ita csFt@ faF Qma5t© 9ma I

com qtxp |Ffha ffa 8 xpqqa i5fed ©:a5gqf ¢5e:z5T cma rfu qaF ¢
9rrfe fit= iqTcrm an H 8

an-ciir TiciaT c9ITan, flFT@ t9Ttch, rfe cfiit5T ¥Ffed cqit5T fir ire I

Thqiar cpm 8 5tgiv >00 ffi ar 5raTfir bo ffi, Ggr Qa cq cq5iF Qae i-a
faSiq- qrfie faercH gap a¢ cgiv fro c¥ cataT ineiar c9ma5T rm rm I rna
fir qTq5t@ 9ITRT  I

qiq@ cqiqsr8 :rm-¢O, GTalfo-¢O as €qcqa > fan ffi 8ao.Coo fig
GrfirRTQapcdrffip::iErerRTr9ri5ac@i5iFzFaTttenrmiz]TairmfflrmTfirQma5t@ar

priffa cqiqFT 8 ao ql7Tqq .rrtfro 808 fr.fr qTTrfu, iFt-ffl cF ffiiF qat a
firfar@ qca qq Qqg fro cJE¥r apgq a  t9ii¢T iiqiT caiv i5ar alit I rna rm7m mar fir
mal

rfup en tqrFr 8 gra tonqT eni5qF ¢atF rfu aRflTFT ianxp H I rm qi5tap
Sfarm,9neExp5r€qqTqtqqiqiqqargamFIq±crmaiqTt5rtyFceitaTfroRT
®o a f* qT qqngF boo a f* qa 8.a fa. fan 8-a fan rfe irm fro fu
toITar Tiqq an qii] I zITa qTqRT icFT fir QtTar5 rna I

cstm rna qap eniFr 8 qTq ctFe qa` Fp`aianiiita a c9n¢ia mar cFen mIT I qiq
Qq` q`rcapa qTqqtF iqiq 9itb " I  as qt]qiIT crfe i% eta nit I  @0  rmT
firffarm grIT[fin, qffi, qRE Erfu can qat ira fro ca ¢atF i5
9rr¢It rm I rna Th€{7{q quc@ fir en¢t7a 9ma I

calflr amR  8 ffi  cFnI qT  cF{ap  CIT  ca5iF iqena ife ar qgiv  cq
giv\faiF rna  cat`9r qq I  RE qTacq ©  catiT HIT  3NIap I  cffl8  HiF,  cF
arTaprm, iafapr I g`iqii5`r q® $9iiTiTFa iqi5Ta ch igiv rfe t5Tatap can ic@ fiita
enFTq:rliaplquaVIarrfeHF€eiinFicaitfiafasqFFgivcantap
qu qiq I i:i`an8.  (>)  9n5iir Tiipr calTr I  (i) rfu can I  (a) iaq ffl can I  (8)

(a) tftngt in as carl i (®) cffl fi¥T can QiT` (a) qF can I

q"
RT91

fufsrffacatipraa!§fifiRT8aeFTxpir¢9iafae¢cacantapfirENfai5i5;
(>) grr 1;::rrtS ca.r9r (i) qiq qrfs can Qq` (a) as ife calif  I

enqa anrfu iapr canpr, in ENoii5T can, Sen gRT en, qtqa ffi th gil, i
cqiq qiqF qigqs ar qia €an qT fir €an EN, and ram calif ap I fifin ¢
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qFa capra qi5 tQTcap v5iqt¢ qi¢iF veiT I  crmF entia an Trm calif cFen ffa 3]rm FTz¥
ql¢ rmap ¢¥t crmF gteFT Qq-8@ atma Tiatqr t7tl ¢am i5iar q5rm3i¢ gil 9tTaFT
q5ta I rna qTrm giv fir QITas Onea I

giv qTtRT 8 tr ¢ma qq` xpa aiF rty I Qat qiE, Trm, EN, tqii5T, enT. flit en
`anIT I Qat Bfexp, cgm, iFENTq `oo el¢itaa maivy¢ calft ffro RT ¢ca I giv 5ti5',
9iTgRT 6¥ € rmmaa act, 9Ttrm, ± ffi¥, rna ia7 ¢ ant cmer giv Sxp 5TFT
apar qrIT I ca fu f5tPr xp* qiap` rm fir giv qa mq7m ian9r tca ¢ca en
qac@ H I a iatqa eii5\q a`prrfie itF7a iwh8 en¢c@ 9ma I

iFrprr5r, tfiTaptFTap,  aT5RE, gF qqqa an cq Ta iife \ky q7iqa Far rna ist
iFmaai5FTFrffrociFT$9ranen\8qesndi5Taq5maenarer¢IanfixpxpFT
@apnFiF iqmtFa fro nd Qi5i© aRTTen I rfu fin Trq®rrm at I.P.M rfu fan
qq!Faprfai5aFTRFqFiq7ap1rfuatvii]F9rfuqFfroHfl±rfeThi55a
qxpq rna at fin apgT I fixp ¢rm 6qmaa i5iFT rfu at viqF rfe (I p M)
©apqfgiv?rmqqerrFFIQcxpqaifeq7aprfuqtF¢qqt¢fixpanrmi
fiHfai]Tq7mcth$9ng`qm¢aTFT8-

ifeFT
; I fifasfa5F
i I ¢wh an
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fug enentFc*r siit]a rfu at TiqF a7iEa a p M) rfu (DAEffAo) I
Qrm*iu,¢aigr.Qq\TTffiq+FTcr¢afa~anani5iFTca9rfeva5iiIT
¢at@ qu I ¢5TFT Tarot sioicq-F{an an qi3r I an8-

(>) i5ior eltma Fgiv Te:an (irm, istma')

(Q`) *Tfflffi Ear qTap ¢5a xp`an (iqTma, cam)

(a) 5Tife fffi qTqRT ¢ca Fgiv (iqTma, ism.)

(8) qfife ffl q7ap qca qen (rna,irm')

(a) ha iqqa matu q" (FT, qar,iFIT')
(®) t55r q7iqa ¢ca Hen (EN, wh, qF, ®

grgivr cam, cffi, cqTan, EN tst Fqir rfu i5Tffli]F Fat i5tF I Trrfe can RE
qunFT ¢ca in S ¢at® 9rTta I a qq@ ap vtar giv € qrTapt6fin FTfr I Erq5®wh
q{:e{T qi€ (Altemaria) an @otryties) afeFan (Raizopus) ¢ tprfafirfan
(Penceilliun) qTraptRE q{€qJ © (Eruinia) ¢ ffisc\!+itanfflffl (Pseudo-monus)
erem I Qqq giv[ *ma5rfu ire at q@ son rmFa can fflTcqs 5rrFT ¢atB rna I cam
vy`iqF fin, bfigiv cqtan, 6Tt5itga qqFT, 3tFch FT, tq`a;z]a fa, fas 9ha an
wTgiv qRT `anaia iqrmtFa crfu8 € cQrcqs trfu H I fixp aq` fin entF7a ciFT
vrFTrcrm xp5iF aenFF  cQrcqT  eaea5ca i+aFF  9rfe qi5ffl vq5iiiF Vacs era I  vfife
anrfe qqT q7ap Qxp \8q§{ € affirm iTqgiv vm qf5q5a cqqF RE ap 9iTca cffi
amfiie iFma\8 fir en¢t5 9ma I  qiilTtFatap e`rfe rm, iFa[xp ¢ xtTrfe s`rm,
q`egFq ¢ erfaFTTgiv ania Fqir calif ap, c9masT vi¢tga ai5` celtap asia 5FT cF i7q@ \9FT

aplF Far RT en 5Taprfe fro I  Qa i5mgivtFa iFm qq` rmLoua rmr fu atq+
qap qgr 9rfe qt@ 9nq I i5THqu fixp enan calm RE can, an qffi qgr 9rfe xp
pma I vR mar fixp ¢5iF 6enTftFa mom fin enFr rfe " i9ae FT € qaF as
tca q@ 9nea I virm i5\a i5iFT (I p M) Oraf6 anaa ¢acg rfu I i5ia i5FT Fia¢ia ~5T ¢
try ffi ,

eraqfTh .. elm rfu fth, ~ faryRm q5cqqF, 3iitqq5qliair, caifen, cqalife,
_ul_mm
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TamacFT5marmrfurfucalFtagcaen
ifro can

ania an qm erg 9nea,  cqTt5RT qTrm rfu 9nha 5figiv i5ta c5cm9  can FT I
aTin cae 0>0 firsgiv I fl± 9ree ieraFT tch an q7an an ca I q±
en erg <\5S+i.clhl.;ia caTENfro q7qai5 i5affi qq` catffi rfufro marm iqTFt@ th'
rm rfe fie © I

fi: The history of messages in bottles is longer than you might think. (936 ABC
Hobart: Jo Spargo)

ifeFprffhafaenstan

fi: Greek philosopher Theophrastus is believed to have put the bottles into the sea as

part of an experiment. (Wikimedia)
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enrm ap fBfsiB en3r o>o fipb?qu,qat ife Frife, rna mq Rnarfu
(Theophrastus)Iiai§mqgTqqQrrRTcF,fffiqat9REverfgivTxpFTt¥Tcali5F
ffroprqgaqiqasiiBftrwfiFffi3apqaprmce]pengiqqenqrmxprmmaifeRTiani5T

ife cia qgT I qq;[]g VI`th cangq ffropr xpg, RraFp3TRT qiF qFg,  QiIT call afen
rmma en rpm th I
teffi3m vylrlimF qgiv anqutaa 9rfife, iin fi7T9lT (Stephen Gapps) TffltF CIT,
"rmlaqqRT,cfilaiorprcFltaparxpaltTcali55r-rfuefa¥TTh'caq5ma,i5taTHi5i5TataqiB

Qat S` qqqT as[a qi@ cit§T ar c`ap tFq  (poignant) i9iFT iJarfe qTct iqeiaT rair55Fa
qae fflvi feFRT a.eiq qTaE{@ xp, at qqF qat qeiia fffi ftFTtq in cFRlt@ HF i5T iF5F
cq{gq`icaistcmiarm,fi5geiq®9res,q±rfuoiatqrfu6givi7i5@HITrfuI"

i5qma `fis ¢giv qa eFqa wh

fi: Christopher Columbus wrote up a short report of his discovery on a piece of

parchment. (Max Rossi : Reuters)

>8tDo  qF laplm faH5rm qqqlq (Christopher Columbus)  xp fiTr'  (the New World)
vyTisrRT9raqqffiap[cQI{qsffroqmqiqqqqqrcF¢qmqtgFithqTREFi5fitas'ife
qq{gqxpqqqqm,q±gcqfffiflatrfegivcgivqiinfrorfgivqq`Qaeap
wh anqm qFT i5r qqqi[ 9iferfgiv I fffi q€ cife fS` xpTife flap` an -
(King  Ferdinand  and  Queen  Isabella)-cqs  .nha qTcanq qtffl,  far  qen
cqTprrEN an RI at I
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qmaCqtFTCENqRE(TheUncorker)

fi: Queen Elizabeth I is reported to have created the official position of uncorker of

Ocean Bottles in the 1580s. (Supplied: British Royal Family)

flfB  FT9i55Tta  afro  ialtE  cF,   >@b.O   qa  vi*itap  an  qifarRTar  >,  iqqiq`rm  tqigaT®eTa

cqTqFrfu (The Uncorker) qan iqq¥lq (the official position) ae qtaifdr I fsfi
Trfefro5tatdrcIT,fPecqT"fro®@5agivfro.ITteitasenpiqc;E]`rrmmR5ap

en5I€  9Tita  QTp` iqiT 5rm  fltF  c5ii55i\Ofr  3pr  Qat iFpiar€r qc©  9rler I  qiar  Q± vyTrmr

qitt5Tacai5Ttmaeen¢aTqrfuiffiE,Qi}ngqoqasap§Ffs,q€r5trfeife
t9'z5iFFqfdr,q5mrfeThcFasfenquTQfa5iaSrmiT`erfbeaqfrofroiRII

veFtFma Qha t5qa cQha at

fi: One message in a bottle that was found in 1913 is believed to have come from a

passenger onboard the Titanic. (ABC News: David Spicer)
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~quanan9ta,©aeccoGTTdrrmrmmcma-rfuffa©fr
qf©engiv\>tD`>maiqtmaqigivrm9fifu6fiquaaeFT9Tpeth
ma\rmngaatrfuitr:"istfflmaaeqffl,rm5fagiv-at6aFRT
RTO`qanced\"i5ta,5RErfisanthes5tRTat6©givediath,
~QSiqateneniap\i5tq9ttap,aerfaedi~flasofrmth
RI,aeanfa,enffledcan,5b(pennedbyJeremiahBurke,19)\dran
ckcaqofrm,"5fagivcRE,fanffl,rmrfe,rf'(FromTitanic,goodbye
all,BurkeofGlarmire,Cork)\Qffana¢q5TaeenOfflfanmia,qas
>tD!omaqcanian(ashoreinDunkettle)-acafflmqu",thfflofan
rfecRErmaeqiapFqqfxpfa\ftfaffiqtedaea«afflasffidr
Cflanffiapquffl(theTitanicexhibitionintheCobhHeritageCentre)Qat
qo`ifgivgivap\

rfu`gtbmaqtREiagiv
>tD`bma,aasgivFgivi©qfan(Germanmarinescienceexpedition),
Qae~iqatqrf"aneniTgivqstq-mrmaiq,`fflrfe`gT5ut(TheF#Du£Ta#achgiv€th¥rfegiv*¥:.%givisrmfii
fflcqftr,QiF`i5TqraqqqRIcatqquqrmaeanq\"ffla6givrmma
givftngf®\qEN,>tD®¢rmqtan9firm$9Tququgivfl*\
¢qaeianfta(InWashedup):fflaiap`cd~dunrfe(TheCunous
JoumeysofFlotsamandJetsam)®,deqS(SkyeMoody)i~Cq,qgrfflFTRE
af6tgivtrSxpfaeanrmanapcq.aatma("ato`5T5")aperffl
qta`¢,ooofaRTapr9eni5ee\

H:httpswwww.abc.net.au/news/

Qae:fan,rfufaen€qqpeFTI
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•fanrmQq`fai5FFT¢qq[peffirfuthentmfii5iaqtFTFrFREfan
RT 9rfffi wrap
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