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T 31T 5T U A g F AT & JoT F IR T FAATH THIT
FT GAT AT a8 ATAY &Y g J5ar & fr 39H g9 FgF F A@T Y1 AT
Fea § R g grga & s § 1 Tzn a9 A1 I Ta) A7 7=t g7 wa-
e gaa & frafaar agz # e 5@ N F & agat ¥ &y Ay g
Fearor s faara—arda & Qi f sfar faar srsrgg arafa v 39 &,
Farfaq &1 fHET o 7 39 gI—AR g T FE 3G 1 gy qEd ar
fasma &1 wvgaar 87 Tew g FArg ? AT faza Fwr g 7 9 [0 WY
forsran fopaei & wAA I ?

AT FT ATAROT A7 g7 g1, afapia fafga at W g9-919 sz
FT ATH AT AT TgAT TV ZF a7 0 qfg T SAATH 39 AT HT TIATY
T F @ A7 TSHAT 21 IqY AT 39 a7 & faQ (3= oF roqaq
e g1 g staa F arfeqw Al § oF gAY awent W S9d gu §
o IFT AMET Y AN ¥ TR F Q@T AT TFT F X qAF 97 FIH
FW E ; TFHTRATFI T AR FHY faIq-TraAg 9| Q4 a7 A4Y &
for 7 A Al Y JAF-TATH FAAT R AT AT FTr § @NFI o A
afaFra § Faw a8y AT 99 A TA G &1, 7g¥ FgA F1 areqd g
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ur i fazdia aor qar Frasia aa qaur 99K & 1 A1 § ) 9g GUS
YT JAFATET & ATH G A A1 9AT H AT THFEIAT EqT0GT FXA &
%A gAT1 7T TarsdY A GUS 7 ag fag foaran fF fagda o & qax
TF TERT 87 gaT § W 3y faqy afefeafadi F 7 av gragg a7
faerq ar<r F1 gIT FIQT 1 70T F1 {4707 57 fewd a3 qg T aa1 g
Al a9, T TG0 I, AFAAF I FAT IZGF F AT FT 99, A
fagq-qFasra &1 57 q9 a1 § 9319 GIaT1 &, AN 9209 TqF TIALHT
AT § A a2 4 § Faarq il &

fasma g3t & fafa T8l & ursqar earfag £37 7 aa d) 38
a9 g {5 arsr & ;i s fawa go ok s@-w1a oY fasra awaar & fase
qgaar ST gatr, IR AT 7 gar gz fwar 5 wwg gw s AT H
Qg 7 T AT Ig&T wiaey 1 qir swraw fga@ 301 v g8 staw
w7 & foat oF faq &1 e &A1y da31 i—Farfaq qar 3 & foaar aar
agi L qrg g qrq gar W sda grar g fw w15 gar s ad g fa wafa
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& AT ST 5 98 M qfa & fag I 3fte Faw qeAy aF @ A8
ws, sfeg ag oA AW q9r FTA W TEAIAT F A A 757G AR
gaear |7 faad qurar & argeedl oqaq wfqw agt § o @ gqar
#gst A1 & ‘Unified Field Theory’ fa& g azar wiar § ‘owar &1
fagra’ #g aFd §1

faza FY AT ATAT TAT FAT EIU AHY AT & T 77347 q971 FHwAt
1 sifeed WY qaF & WIAT ST ATV ATHKIT & KFT gaT MAT A19 geefy
T ATATAT § AT ZHT TRTLFHAT GATAL TF AT I T7HT &F AATE |
gar #41 gar §?—ArAr F FO O @av F faq qfas a0 A
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ATFRIFAT 2T § AT ArIfFe ST FNTFA | AT TF A WAT J1GAT AT
fir Y #Y weAr gar ofT ¥ AT 21 Yo HA FY a1 Y AvAr F ME
A A& At wfEe w12 9 feae @Y, M co M wfg G2 F a0 § ar
go,000 HiAaNfgad & T A(T W & g AT FTfaqra @ wa
sagad &1 s g fag gy war & % avan feaw agl wgdy, afag aw ax faai
&1 afg feqT srgeqr § fordt aeg #) woar w0, § AT ag fee g qny afy
# a1 1 39 auy afs gAYy AT A A A AT A, ¥ faed qraey G
— A,

q T FT AT

afg @ &1 AT & Y AqAT FAHF AT & q@ WA, g afq Fr
ATAT 9T FYE THIT TG TS| GG FA-H4 I ikl qraw avedv aeg 7
AT IF AT & (e TgTar & d4-9% IFFY A1 Y srafefaagar w7y e
sSgE< Y g1 AT FY Afg w178 fagra gavn grn gArfwa fear o
FFT 2| AfF afq & avg qran # Ffg QA & MR afa st (g@-gat) &
A AW 8, aZ ATAT A1 Afg HAT ¥ Ifg & wreq i g srafaat F ara
AT R | AT ArAT A FHAT A frreey qearess oy eqnfaq £33 ¥ awa g
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Tt F FAT G, 7 ACAT AT T SFR T AT ZH GATFIOT F1 TLAT 39
gyavr gafafeq @1 3@ g afs qmaT } 9 Sge ) QAT B FE
¥ gfeafag fwar sy ar srAa § gt st s ? 3y @<a fra-
qre "t fazq frewir

gAIR AT WA & AT Y TF A FY AT AFENT F qryet-
fagrea & faifia § s q@d S A sor-fagrea & 1| anva-fagra gd &,
w1 auar fazg & srwi & afcag svar § JR 50 fagra arar qur st
®1 YT TH1LAT F1 FA0GT &1 9%G T A wg fggra darfaw ghe @
fafwe &1 sngta &1 wwar &1 fagra @ 91 fagreal # qreeafon
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TEIY FAN T A7 2| A7 ) gFhwqar g Afuwar § fqzarm w@aa
g A fqaal f1 qF QY ggfa &1 afaares frar § foas @7 ¥
qTATY § AFT AT S & G5 aeg-fasam A g1 38% sraai faaq-
FFIFIT qAqT TEeATHRY O & faw, AT & oF qraaifas fraw & gaiv )
fag g aQe-fagra RIATFRYT a9 F1 T AFEF IY QR A
Ffaaar 1 F safadia T AEaAr § SE gFIR gFar F1 fagre
TREETHY q4T fagq-graFa a9l F1 GHE AAGT &1 AR FgA H(
ud 7g 7El § 5 qecarwdy qar fagg-arasy aw oFET 1 a8 ST
THIC JETT § A g afe 7% fF 99, 9% quT Wi uHeT g, gaf 7
At o & gard & fafas sraear 1 g9 9F ) ‘uwar #1 fagrea’ g@
qIA 9 AT AT § B Tecarwdor qa1 fqgq-qea®ra a9 g7 qF gl 8 |
wiasy S (9T FAIE 9 T9 UHAT & fagreg &1 @0 IqIT 2|0, aT
g 3@+ weged T afwrmt & ofifaa gt afs @ gfazr -
fagra 1 sfqarzs W #2 @ A1 93fq & 9ga ¥ @ amE § g4
ST, UF AAT AT G 9308 F1 AT F faug #, 97 F01 & ATHI F
fawa &, fafwwor & fagg & < g6 qH1T ga¥ gedl & fagai §) faz
WY 39 usar & fagrea #1 SEza zqaT1 & gl g1 ArAg ¥ =7 Afyamr
F1 qfa 3@ idr & st a8 ATl &1 § A9A AT H GAIC &30 W A
qF & QIR AAUVT FT, G AAAT FT UHATT 3227 G5 q a7 fafqear &
waar eqrfad #3971 W@ faga & fafw qqigt a1 <3 Sf0g § <@ 2
¥ 1< gad qfgar aggaqel a7 1A 6 g7 a@l F fantar gy g
FOL HT 90 A0 EA 9T & qF0 fqz7 # Fpaaiiar aal
fafasar 1 qg= #X 9§ ¢F a4, fagq-grasig a4, ¥ fafas v
IAATAT AFT| ZET AFIL I8 AT & faar aar {5 aq g51¢ & fqfmwor,
SF, q19, CF-XT ArfaFT F1R0 faaq-qeasra & § o fafmeon &
Ferar &7 HRT g7 q<at &1 9femr 1 seaaiear gt fazg Y =
YT Fpareil 1 FIOT A, F1, G0, FIAT AT TRRATHYT § | 98714 1T
Fat #Y uheqar gq afga € fear 93 & @< ander fagrea # dm-w1e 4y
afaaar sfawrsa &1 uFar &1 fAgFa @ gHar &7 3T Gq9 qae)
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F IFT 1 T9F 99 fazd F AR agF, AT AN T IGD
AAGST FAT TeAF fagaroy Ja-H1 ) eAfa<qar § g9 g9F §, 9 CF
&, o &Y faaw & sreavia &1 F1gT A gaAT wfeq gdvq AT ag Il
AT @X gelt, ag Tmas Ry awrad 7 g faeg-grasa aar
TRRATHTT FAIFT AT, AAT AT FAT A, o1 fagafvar oy, B, F19
FT T AT 5T THAT ¥ ATHT farT g7 9 21 qdq § fawm w19
e @I & fo ag F F F0 aa: fag garn & s afus ¥ afus
qedl &1 qiied &7 § f4397 FT % | THAT F AT FIA AT I A
Faa darfasi &1 &), afag sq @ wgw fafaat & @ & A
FrATS FY frATar o) AqAY-AqAY qrAAr g a9 F 9qT g4 AT
ImaT A, AT F

T &1 faqra § 720 grgey W@y §; @9 qriq § afeadq gar g ar
Sgat wfafar g @19 & T 9T gidr ] 1 oS F1 fawrT qF qEqar
TR g2 & 919 &1 ATTENT F1 qIIAAT FT fAGIRA AT ATF FT F9-
fagra arifas gesafaat fad §1 st #1 famra 5@ wza 1 o awaA
FT TG HTAT & (% 7471 gH €39 TIq7 & 7 qSARN FY qgAq F¥ Al
gan g aradi ! ar faza A qw ggfa Nfaw § a1 amfes, o a1 §?
A T qard H At Afqs qrennIg @7 FAT A7 909§ G497 § Srgar
AAHT GIT 979 q § 7 I SR q4gq WA ¥ A AR fasmA i &
T ST AR &1

St er aga famm sraa €, F fama Y afs & sdfiw aed §;
S famrar 8T 93 7 ar Q) g% wiEAl § anzwaifag § qaar g@a IFR
A &1 FZAT A GAT T W & H AT g H fawe
g ATy ag garw gata § fF sade # et o ady afw g q<a AW
Ty &1 ag &Y "y ag oy gaiva g 5 ag-faa A faare ag A
A, AT T IS AR &1 At fag g war &, wvAn foF @
¥ o Y qe7 Ad) 31 avg faaw gaw Y FEq adl) afeaww AT F
afg-fraa, sasr TeeaFdT @ IEF ILT-fagrd FEE ) AF TH
I QY T 7F ALY Fg wHQ 6 T dqrfaw afi ar, maAag [ 0
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F7 fAsau G FT TFT AT1 q AT AT ;A7 WY AR fAwA a7
wasy o qed feuw 8, gd w0 wa7 &, wgont &1 forg awaan & arg fadae
FT TFT ], #9198 TeF A2 & | TaT ¥ QF 17 fasrd 198 guza ? AR
qg ¥4 fo5 08 § @\ fawa F qa ¥ a8 a7 QO sfaqagem grawary
e F a1 & @i fagreg wfasy A F9E 9T @ A 39, WA
AIEEAT Q3T AT N FT FAAF @ATI 2T &7 famra & e oy Oy
e § faaar w3 afgar gn

gz F FEy F T wTAr T A g} ar ogh seF frew T ang
A1 T F FFEY T AT w71 A0 A 91 FIGHT YA ITAR A T
qFAT G| IF, YT, AT T TF g A0 F q1eAv §)

fasr Fi<r A &, T @ frder g @ e famra
FFFT |

W gfeqwr A1 faey &1 wer sgw o) <@ &) faw fe ol
fadie &t qQ¥et A8l 31 IqHT 33 fqar fad & saar & graq
ogl TEd & wiey § agt guwr 7T O &1 A1t gER ¥ qa W
TET -5 aF §; A1 (6 fawiT sy a4 faqa 2@ faanedf & g@
sifeqtqw fawa AT §; TR AT 38F FEA] ¥ qATH § A I
a4t rFfAF a @ NfaFare AEFT gHE! ATZAAT FIAT F | TG AT
F1 faeraar agl @ A< w1 &7 99 q@ fa@A g sw-oiaT ¥ Agf
AT, IYHT Has fird €9 1 TN GIAA WA §ed @3 rad qv qt AT
Sq Ag AT HT QA W GT AHIATY

HIeT 1 gfee ¥ graw ) graan fearvar 1 fawal w0 qof faaw
A JHT IART Haw O a1 7471 1 TH GEAF § SR F1 AL A
formrar a7 &% a1 @S FT qAT TR T
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2.%. ‘SIS g¥, a1 I TAY qCTAT AAAT ‘ATATE BT AFAT HY
qrFar gt gAv v afz Qe gd a1 7957 B A7 § av g g ar
FHT-FAY T3 Y FAar FLA A T AT WA T, NFT AFAGH
AILANAT By AF-TG F oF AT §; AT A3 F A19 F, gH 99 ¥ fagaw
@A §1 AgT { AN HIT AT FT FNGT TS g1 A F & go, g
T q@US RAq Fq T AT—UF-UT WX UAIFT F7 913 grar Wl—
Foo-q3 @ AT W AMA T3 | Ar3IT-ENFT FY cafqr ¥ qgifasi
fig g0 FT A—FAT H 70 NF eafqsmat Y Aq Ay sz @ Qi fw
g9 W FZ 0 g7 A—3F AT AT T FAA F QT Faar g1 939 9
A3 TFTLHU §, A g A sraerfmararIaa 1 argg IAnR g
A1 &1 WY ATTFA AT @ H F T A GIT 1 FAAT AT T4AT F3F
g g7 uF 9faa § @F g T FI 1 FE Farw 9dq 9 §3 AAT
FY faddr F7 § a1 F1 qrad argAT 93 &8 gar 7 fgwaa F fag
TFRIT & | IO 3T FY TIAT 14 FIAZT FT 9707 78 F—onfx w11 & =4y
AT TE & A qAr ATl QR AT W OF GIFATNIRA ATAF oqfqq AT—
AILTO-a7 sAfFacT a7 STHT| IJUFHT HY 9T OF @1 AT IaFT oY 0F
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ST o7 | 9y F-FY g O wefia-dy qrefar frar war am) sawy
ag fafar grgar o —

‘3 & 2T, N FTRIT A—qX IR AT 0F A Ry e fran
& g & ardy gfcFr g fear &1 o e 39, R e @Y
FT qfT T qF AT 1 AT GAHT I GIAT §—TET I ITFT o 1T
;N waT §, wfiare 8, =g &, samife &) ag 2 amy’

AT g (6 qT77 8 J1aH) 7 Feqrr Qar WIEWT 3R 37 Fearsiy,
8 R arfe w1 F1E gem ) ag QY gAR afeass A 399 &) qEY
Ffgd, & 1§ foay dear a1 §—Fraet & frmar sifedmm sz afz 4%
Fg T A T 1Ay [fd—gdR, arw, FAT—AR A Ay &
AT 97 7% &6 4 T 9% 131 93g AR DAeq, A/ A€, FAS T A9
FIAT TGT LA {1 TF & ) ¥ UF & AT g GRATIHY 7 AT
A R gt QY sroAr o sfagr a—uF SR )

T afz wat § W@AFT yqq faar g 9T AT 719 A £F Qo
Sfaaa 77T Qoo TF AT TG T WA AZAT 0 aF A O AMS
g1 I ), afe o arele aw frr T AT Y A AR ? Foaw
A i o e 37 &1 NE aga-¥ Lo aw & Frad) s §; o
AT afe 1T 4 9 R FT g e PR § o wa e ai 9 st
I AR A AT FET T @ AT F G §; 7 H ana ey A2 A o
T§ F AT ¥ g7 AT a7 BIA 59 @ aF O 2w F a9 ) ooF
FATGTATE | AT FAF A WA T AH=q AT | 7 AT HY 30T
QN T agT WF AT TF A F QA1 57 § e v qana § o <@
41 9§ §f &F $T IR a1 G &7 fremm Fram o F 7 B g
# ot 3g & o ady s o) qad g der w3 g A w1 e ey
WY | AT I IF WET F AT 39 QIO T gAY 99 JEAT I FGY a8
A fiT1 o afgdr A a1 o fr ag 9% e g 731 @ (y faae
s fawmit 99s-q7 & gz=rq Iuw Far fr Qe gei NA

I T 4 I 9ATeA F—IFAF I AT FT GIW I9F 9T, A
Qead A1 A Y vt ¥ Qalt onifx etfaat § Red v & arfrs v st
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2 AT B §—TF ag ATT Y I AF FT I a9 AH 1 A § A T 98 M
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o N 7 IAIAT A1 § fsimafong § fofm wwrTaied, g qur ot
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THI F HiaT

“gFfa F gegdqer F1af 9T AR FIT 0F §aT A ga7 afgAan
AT qregar & wfq qeqm 9%z FIT § qTgHT GHT GANT FIT F AT
FS qrgT a8 1 (st ¥)

£9T § 390 aT 99 JATT F UF AN & fwe wfigx #, ¢ awa gy
arar 9 dq7 faarg fasai #1 ‘qard’ & ar § I3y fasrar # s 73
I &1 “qz1d FT AE WY THIT A I gFR fafrw gewaw F9 & 41
&, fora gz gTwn ag wikax fafvw $21 &1 ag Fear §, &R auamar
F et &y wifs gaAy gear wfaw 48f &, a9 W 57 9F1< aviaTAr F
FT o fafwsr gh1e & davr & war &1 faafor 33 § S aw A
F WY g Wifas aargf & frafar &1 g9 o0 F 0 gw g v
fawifaa adi #3 asd | aF) T qean Fgar g1 ¥ o7 gan §
fr arfes gfte & st fawraa s g1
T@ 3g &1 am femfwen a1 @i ggw gars afas wga )
Femifrem 7 7g Y aamar f 9z & =ar ag, o« Afw qar safq
uT FO A AT 1 T TRAI I, THF, TAF AGT ATHA F AT {R



35 fawm & 79 TN

uT M & Ifg g% IFH gon N fF g9 argd aeq 9 qfiw &
T ¥ FA4T §1 ST G AT FF Ag H qgroeq g gy Aty
oF § a1fiT #7149 §, gaX § 91 orwrd | % afy qar g av fer g #
afas afiq 37 I 3z Grar 341 7€) g srar? g&@Y faggra O weAFHTAA
Tafawl 7 aedy maat § AT a A 3 ATHar F 9 F A0 I3F
fagra &Y 3 av o971 faa Y afq 3 a1 FfET 99 o019 g0 W #7
frafor 7 a7 # g% gg qt FRAFT AT T IT A gEEY 9T FAT 347
Tg A ? aredq § g7 IAFT K JARATT FT FTLO0 ITF AA F0 &
ar ® safysar o)

A1 g AT & 6 511, qrg, sifvq qar wfw w0 f w7 For ag §)
A< wfe & Fot 1 A srfeqes € AgF &)

AT 747 A% Alg § FAAT AT FF0? FA0F T A gaa: fafiw §
A & OF Z&3 & 13 gW a7 &1 263 391 7 $TF, IqH q17 & q T
@A ZTH A TTT F2I &1 oo acq FHF F 97 77 § AT ATHT Lo
A FATAIAT A 907 97 § 1 wvFvaq, fafasw, gafafaaa s agr
Ha@ d o Afrma wiw w1 faator #v & A qwwT Yo gEA FIARS
AT | qRTE & TIATTAT F 97 & AV OF dATq F TAM] AL T F
qewrorst & fawr 1 &1 =Y aeATorst & Ak faza ) v=ar g §)

.. GTATY Y GEWAT.  TIATI HT 1% 4T ATFHIT §, SAF7 fFaar
T & AT g=rd # faT qany €7 3T @9 ArGi F AT A OF
wArIfas T GIdY &1 TTAT FT AF ATHIT 1T F F 53 aqP 8|
UF @AY FvF 9IG9 K1 31F Afqsr fgar & 1@ 9% qrAy wT &y A%
qrAr & qUTA FI EqY FIGTCF AT AT AT JITF F NLITF 0F
Fra1-dY g2 1At Fra Ay f| T A1 §F B A STAY §, 99 ALAT AR
qUAd ¥ o7 FrEaan af HT A0 JITH ZAQ TF GLHQA gL AT ¥
T ) agIA AT U AT FT &1 ag AT AZH AT HT AT ZE A3
A1 AT § TIA FIZH F AAFA T fA@ @01 T7 GG K FE ACFA
¥ F1 817 937 ¥ 77 gvar fw g@at ag NN w9 Qar A AN &7
i QY& quad Zz¥ § afgy g9 ag A M qA F A F IUTT iy



qTAT & WA R

Tez § for 39 3@ #Y 937 F H193T B afK 3@ GAFT § W FT I @Y
AU KT SATH HISH gT AT

39 gHT aF gAT ag A1 aarar 6 qyA F1 fwaar saaq gar
21 fafirs a=al & axary smaaa # sfus frwar ag @) gz afy
e g1 & e afe 57 qxATorsi F1 92T FSIFT 0F AW J@r 7 @
T &Y SrAd & feaw axarIg fsa § i ? faga-wafaar 7 0¥ fregg
Mfaay 1 geqr 70 dfeq § 9 #AF W@ A &1 Fogar & AR fazg ®
gasr aenr &t || arQF fma § qamar aa1 oF fag w1 5aar e grar
2 for 3T® =g o qeAr T g &1 afe garr ag wtfaw ade e
FY Wifs qaar & 9 QY 39 Freafas T 9T IT 1A FT AT ATHIT
1T TEY ATHTT UF TCAI FT AT &1 TSI FY 319, T TATAGHY €T
F T TIHTO] FII F1 31T 909 § T F AL T GF GTFCEAE, 59 7
IqY FH IAT TG H FIHT BT 9T A & |

3. qumw A, fafen Wfasaredt d0 F @ F feaemar
fe @ Fas arfes < sraeder qramt ¥ & awq & sifeqaa &1 717 grar
&, afug 3a% fax WY fad ar a53 &1 T FTRISIAE A77 HIE AT
19 A8 81 P @ awy afg g5 F1 a0 7 (wavelength) IF a7
& 31 garr A o faeg @xra 41 ST SAATEA 7 9 F A §
fo dxdrfear &1 fax @iwa gag 33 fHadr wfsars $1 qmar sar ggar
2, o7 fr AT F1 A1FR Faq uF AT FTGAT@T 90T Grar
21 fax &1 OiF a1 & fag Aa-aifgaat (ulta violet) SFIT T
STANT FIQ &1 IET A FT AR FT AT ITET F1 379 FT AT &)
TaF-FROT T aLT-357 QIATY TFHT F aLT-EEq § gATA TAT F9 grar
21 a3 F1E Y wgrA aw faar sglht & qof A48 gan dwifas sy
g7 § UF AHAT AT J37 Q01 0FE-fR0l ATAT qAF qEg § fqan
qUETA & TAT AT |

qrget FT oq¥ FA { q2r A1) I9% aforaw w0 F fagra w7
FZraar || geagn geg F1 fafww @ifedi ¥ atzar @, T w@F qr
F1 FraT g ST o7 H g faenw faa § aza a1 §1 g4 fagrea v
SAFT AT A 97 w1 Fax &i|r)



3o fawa & aq &30

| qTATY 934 FT ag HE-A-Per gFr §, fFwdy @y gz v faafo
gar &, gar femtleza & g0 av a1 a Y /a7 SAUar W@r 9y #
sfawrsaar aga fedl a Tadt @ < fafvrw a<ai & fafwe o &1
FHTLOT ITFT SATFATNT STFHT FAT IGT 1 SIAT F TIATH]T HT MA SAIFIR
AT Aifeqw qar NEfram F azarope w1 sie fzar man aiadsT
F TN FT AZAT FT AFI 20 7907 312 77 WAT WA R g@ qEet §
AR TF BT &\ 9 & Qv § 5t Aifeqw IgaT F1 €009 787 71,
SUFT FIX gg AT 447 {6 Ia517 qeary & fgg § MArw1 geam Y
YT HTMFIT LA el STg AT &1 FET GHIL qwa) gy fasar
fafiwsr s#1aiy qoi-92 (Optical Spectra) T FIRT WY SAFT AFIL &
@ X9 IR q<di & qrafas S wifas quit w1 w107 378 qearrst
F ATHI & a1 AT w1 F o 7 arfrs swfa wvwg a8 g g
H GAHA § TG TATH Iq AT AT, IT ag FAA forar aaqy i qxaioy Fv
ATHIT §I gl §, I 9% ifasw ud vwmafas fwarei & weor &
IEF ATHIT FT g8 Ffeaar &1
gAY F AIGF O Afea AT FT A FT I@HT ATANF AT ¥
aftfaa 19 &1 97 v Nfasarer armaT w1 say Gqre a1 faar
fear f5 9% asa & qeany & WMl & @ §; oF WiT wofagg ¥ qu
2 A< gau gafaga &; QAT Wi areeafes Jafas soedm & 232 &)
g QAT Wi F1 faaior @qd wonf & gar § X Fofa=a e won w
‘faegaro’ qar qafagq AT FOO BT qAT 90 &1 A€ ]) OF GTAIY
¥ HU-AEAT AT FA-ARAT A QA &, AT 9w faqaganda
sraeqr § grar &1 qwAm ¥ fawany g e s@ear # @ §, 3@
FIO OF T & F Afas faaar aarer #1 HHT 97 # g6 g1
Tqee & £ 50 97T & Hag9 9T qAfaam @ 5@ IHF q@mw H
a-qTaT Fga §1 AN afg fedr ga aww & fagany @ qean |
aex fRarg #33 @, @ I@ IF F HIAT FOKT-AET FE1
qrary ¥ Fofaed at gafrgd #1 afusar #27 a1 Bear a1 qraEs’

g §1



qA & Hrax 32

uF fagAmy & AT agA A QA 1 arwEa ¥ qar qman 0w
fgdroy # ATAT IIAT F TF TIA FT ATATHT 95¥odi NI AT )
AT g9 TFR TIAT A1 QA qATAT AA-1afq A ¥ fafga & 1
a3t aF ATAAT 31F 97| TG IHT ag FgAr A Ay F YA-AET FT
faaor GHIA &, @A T A1 G 4/8Q H ATwE ¥ ag fag fRar fw aw
¥ &% ¥z ¥ feaa afa gem ol & & arur w33 fafgd 21 9HEA
¥ qeaty A gAAT 7T § A ot Fordt A A7 IqA7 FAgarord ¥ g
At YT 78 I Faagarope &1 ooy # Fé fafewa 7 9 ="
@TEE F T A zq fazarw F d7 fgar @ &0 saY qawmEn 5
fagraroy T TTATY & sqraer # fafesrq e @1 GXA A JAAT TES
& ), afag B-afkar< ¥ A o @ 21 gd A7, aAr Fr Ay & o
78t #r Fargamopat ¥ qeran #iforg P s dc-afeare § ardy arar
oe ceufaga I ad ¥ Ffza § IH THTTATY FY {3 50 Sfqwa arAr
atfr & ¥fza gy 1 Ay @ A1 § aur fagan § dafew ard-
o I Fram & 9N w19 F7ar § A g A1 73 & i e )

99 g0 faxara ¥ q9 ¥7 q%a § 6 acdl F WANfew od vamaftas
o Y firsrar F1 F1eor, I ST rHT A, 33 AT F W A
afairer agRardt (Frepamopstt) & dear 81 stegfn qean fagqEarg
seqr § @ar 2, 34 Ta@d F1 gear wifw ¥ feaq a7 fasga A
TTgdl & AT FEA | RIHE A a8 3 70« v fr afz @7 vt
Feal A1 IAF WIK F FAAIT CF FA F G471 A, ¥ 9 FA A J@0
Prerarorall #1 dearell § OF FT oA AT IIHT & TF G § 0F
faeganey, &iferam & 2, Afgam T qgr @ g7 a@q afas nd
qfran & gquang & 3 fagang g7 &) axdl F sgofaarry §
fasgarorsll #1 ag wear, fady ‘qomo dear’ FEd &, Igq AGTALA qIT &1
Az gm wify fed) aca 3 9fas oF varfas s w1 a9 saar
qaro &e&ar ¥ fafeaa gy srar d

qifir & =l sz afenat ar arer fasgare srazor #§ oF famiy feafa
%8 ¥ FE uwal § ¥ fazgaroy rfi & qr<i N7 99T AMA § 1 19w



L famiw & ag awor

7Tt (Shell) § gt fagarr 17 &1 ga & awt & srz-113 faaarnr g
g1 ST 9 d ¢= &7 §) TH AT QUF AN FEAN &1 HT g7 TF A3
F I9 ¥ 973 § fF fegn ax F0QT F qHOET S GH FaAT
JTIZTFHAT AT 99 fF T yqar a7 afeaa @ T 797 F v U FT
frafo £3? aras & arq ag & fF aaQa & qzang & Jra 9ur 5 qor
FA & fad uF faggamy &1 arazgsar gy § 6 qifsan & qean &
R AT § e uF fazgarr iar &1 QAT gl &1 TAwEd: Ag aar
fagramoy #0A F 99 AT A ITF VAL AT AW FT I FAAT
Zq AMA-93F H Ffeqa-a@er & 99-309 o1 Jar g 6 FaaT
qTAy § oA dgfas spdo-afry & oT T G g aweaT
faas< aaF & gF wop #71 fAAfor $371 A FHT ATFAIT F GIAGT F
TR ATT # Y fagamra F1 qwra §iar & g@R ia ag TIHAT IZSH
F 3 fagaroe 1 FUFT FIAT @ AT @ A § 99 77 @
AT 81 agT § q<aql F FIRNAAr & stAra FT FTLOT AT TG AR
ifqaw, srwa, frna qar A F qTATST F AT QU §1 IAwT
T ar fee & fazgaror &7 &7 araREEAr @ AT A T A ¥ 9wAM
UFFAA 9978 FW@ & N gAF acad Wy varrfas GEare §F s
g A

HATSAT AT gH 1A I WY ATST-AT fAAR FX A1 "rg-acal F qRAny
% qrer Ar A famar ga¥ 9 Q1 § 5 A% ¥ uF 7 oF Ig0s fagarny
AT STIATE | 3T TFT HIG FT HANRF AT g9 €3a 7 fagarosit & qfeqer
g AT § A1 T qRAI FAAT 93 v Wifd a1g F 97T a9 wa F)
59 g & UF 9T F QA e agfaF a@ A qrar g, a9 ¥ eaqy
fasgarr a=r &Y fear & wiw &3 7 & $ fagqarw a1 a9 3] E)
I Y ead= faggITor FIT-EA(AT FT FTT |

Y. qEw & Aifw # wwa.  Fwarfaq oaE Az @9 <@ g fE
qTATOY FY A1 FT STFTTALA 1 QAT A8Y & 1 €@qF A1 IHCH FO
FIT0 FAT &2 GATOT qAT EATT | GIAT FY GTE AAT 7 Y AFIT F Foll
¥ fafga 1y 1 Arfa & QA H1T F Foll # FAF F7 FY ATA( CF 7S
FY 1T 21 AT FAIY IS ATAT § Jead IF AAT § § AV AT &



T & T 0

TTAT F WIT FT CF HAGAT AT AT § | 9 IFIL A @ § [ e
FIT FY ACAT-HEAT T AT &1 QAN AFATHANT &1 AT H g3
grar & T 3awr afcar fagamy & endw F @wra gar g1 arfw &
qRAN-GEAT & GHIA g7 Gy § A g@frg gz fagagare §iF
waear H AT 1 GIAT] I ATAT-HEAT AT AFT TAC[AT HY FEAT
F AT F IUIT A &1 ZA AT THRF FOT BT gq ACH-FA FZI §1
T THIT GLAN-AIAT AIEH-FO 7 ATAT F I AT 3

FIrFT IZAT FY A0 GIY gAY gAH FIA CF GAT[ AT 1
qHY AYF A A AFNTT F T § A1 7797 HL A3 AT
A & q<al ¥ fafwy o7 F Sl A der § sFax Har g T
TIAT-HEAT TF GUAT § HaA ATAT-Hear § sr7a< grar g1 Ay AT A
A1 & wa Ay 9 oF gATey grar § 9 g At Fr s fyar w3980

59 TF1 g7 3@ § f vy, gy qar worfaaary Rt off aand
% famto & fag qafa &1 acaa ¥ agi ag w7 93ar g fs afs =or-
faga ¥ cada aFgary fagar & A1 3ar o g 5 oF wa-frg
¥ 737 €3I AAQAT wA-fagary T & ? A 3d@ wifs 7 oF Gamy
F1 qA-HAW FAAN 9T gA07 § agay J@y § av Fav F10 R w5 Gy
HO-1A fAa 9T Fom ( — ve proton) A T 1T ?

s#fa § ga-fagamst w1 sfqa Qar g 0 3 99 IFLF =-
fagamre & @A @ & Faw T gF-13T A A qgT qFAT
& B sorropert & arfeqea oY &Y, aafe 3o faar ® 30 a gy aa sanm
frswer fag ga &1 gw ag smad & f favg smamard s o qre-o1g @
¥ q9AT FIART FT AT &1 N F0F fagary uv qar wor fagq & 57
AT F fASIT FIG &, THY ATELT A TF &Y T 9T gH IAFT Tg-
sfeaea efFR A FTAFI) ¥ § g7-fegary F7 wor-fazgang § Fz
gt &, 94 &Y IAFr dfaF-nAT uF g@T 7 AUFOr FIM AR A A
fazraroy srqar Tady afeacs @ 330 3o faafes & oF aga A= faga-
graa1g fafFTn (Electro-magnetic radiation) F1 sr=q B1ar 31 I
fafezor § sadt € wat gt § faadr 57 Qa1 fagaroa §, w@ifs St

3—fae



3¥ famrr & /7 "o

7 faarg grar & s T fawor) NraaT a4 g7 gzar F12) faqampa w
gy Fgar § # fATRnard MEAT J13T gEar T A7 #Y qreeafis
qrengATFRAI | &9 fagy-granry At w1y g7 v-fexor (rran-faor)
Fa €1 T8 g9 mAr-fafee § 97 9 wor-fagamrs ) safa gy
&, AfwT Faer I6) g99 99 {5 7z fabeeor feet mify & adft7 & o
Sar g

% FU-A7 faare Fonopst a3 A FT A1 FATOAl A Ao-HrAW
AFT gAD FTRTOT AT FITAT 4 AT FFAY 21 T FoqAT F 39T 9T AfF
qTAT FY TFAT 92 {71 fFar strr a1 g9 I@T ©F T Horrop ey W F
fad sz &1 7 a1 f5 33 Ffeaq gzamg 1 a1f § oy qd wom
& aar 5aF Aa< § ga-faganey €1 5 wfeaq qmorsai & qu w5
gIT S 47 qrATrsl F1 FrEqd ¥ g¥ GH a7 wiovq gt § aA7 gaR
FIT 921 § I AR T Rl Y srqT F1 favgda adi Far a1 asar,
T g% I AT qZrg K1 qra-arg ¥ AT FIA0 1 39 TE07 F QG
qzrgf F QA AN 9T ARA-GZIX JIWFF 1 ST 97 ST FT,
feregaroy wd swomToy AT RO HTAT HRIFT FIA F a7 qEAT: qF5z g fn
zq faafed ¥ &31 #1 uF aga agr afeqror fagaarn

Y. qEA AT AT NomSAr.  qIHIY F AU F AT-HT F7 afeIy
A1TT faa a7 3, 3a% FfEq AOF @RFTAL WL 9T ¢ A1
ATTHY AT T ZAA AZ FATE | TN KT TG FAATFTATIH 2
oq 19 qg v v @ g1 oo forg v g & A< s afewar s3ar
gaTagASd, uF faan ¥ wfid Fra 3T 721§, I fram & st acaro &
fargaroy Wrarf & i<t sz afewar #7g § 1 Frq-ara sa g faegaros
FIaFowaT & AT AETHIT ZIA FY FArFAr 9T g faeara (57 4381 730
qrqY ag aqAr Ifag & 5 faa faga Y gr ard w3 < & 998 gara
arcad a8y & 5 faaam stvarfu® @i &1 srFgor-a9, @Faiaizd )
frfeazar | faadt g afus g saardyag aa sa e ga faafas
# o arg AR faarwoita & faammorat Y atg areafac & ag fagena
TN 7z o Az 127 g AT QA fagangsi & St faga-arafaa &



qIATY & WAt N

A arfa & afesar w3 3@ &Y, ag s @A fF & s 913 R i
fagg-arasta fafezor®rsea g1 frwds 78 €1 afz ag A faar s,
dar f& amar a3, afs fasmad gafs @ &, f 7 ofern 539 go
faaar oF faga-arasig fafszo w1 steq 39, av ag #f fafzaa g 5 a7
faf&weor g7 famgaropsl Y st a6 § sraar sfeaea <@ gwarg ) s
g wia faar mar fF & fagaroy e o sodt At @ EQrsad s
T R Y FTA[AETNT | T gH A ATAAT IS0 5 3951 AT OF Trajectory
2, AT ag Wt fF oF awg qar W s e fagaror # @l Fat qura
g Ay X 3 Ak afage fagary i & aiew § 48 fgoee ada
F fau @ srad! fagamrt Y afy s 3F sRm & afArmr Fgara
aftag & AT IqH A1 9 g7 g AIT aFa & 6 faagaronsn ) aifa &
qz fgma ® qar squdr St @F § oF FFFT F1 Ar@ar w00 WY AL
FIT

qTg QAT AE & | AT FT AFR Ay {1 7 fagany soAy
FAat @A g AT T 3T IFC F97 Wit § g fgafaq @7 &1 ag $%
gar? uF ST I3 a9 W@y I A gE o geq & afafqma &
fagra fawar gu? snfaz qar sfagaar &v aat emwa ganr?

TAFT TF IAT ) FAA ag wA faar fF awamey F seax w9 F9
Frar frag N T ¥ fard T AT 47 73 F A FTH FIAQTAT
fraq o 21 adradl, sfag aramor sy RaTe aEqgal § g6T o fAaw &
arfumer &1 aga fadt a@ 39 faam a1 oz gaar a< fazara faar aar
73T, Q-G aegei & aw< faane 7a7A1 ¥ z@ fraw wy i w1 @R
frar oz f@q ) Fgi $7731 3@ T191T &% FET TS 9 "R
F AT 2 AT ITR FeaqT R AAFIAN Fe7A] A g9 fyaw F spfaaca #1
TAIHIT HTH A1 ZAH! A9 9219 fvar afwa aaragy ag 9 v faar
ot f A fraa aaat § arg iar 8, 38 qrarer aeg i § T ady ay
Y gew gard §—frast snwie feay #fr gfezmrax aeg w10 FaEt W
it 7 &—arm g 5@ 9% afz afafawrd F qrare fraw g d
FEANARA § qgqd Q13 § a1 g fafema aff far aifgm) afeg g e



3% fastm & g /T

afafawrd &7 q@ wrome &1 oF e f6T segga AT AMfge §R
@ Fifg v g7 wgr I &)

afg-fasra £ g qreord a1 §, 37 AT Trajectory | g agwrad & fF
et 9a-59 F1, ITAT Trajectory ¥ frdY faga ana oz ux fagq earq
grar 1 38 fasra eara us sfafegw arr & faato s7a | gaat gw ead
T WIAA § HIT SABY AAAT H A3 AGN XA w9 7 9f7 F fagrea 1
Frar Ay g areor 31 & v aual § wor F falfam eardi £ 9 g0
T &, 37 gAY Al 3@ qag & Wi T faar Sy av g™ F7 Ay ArAwrd
g S &g aF qrR afa-faara H ward afasrd 3 31 9 wE
@ &1 T QAT grzoreeA F wrmiforwar o wrw aw F faq07 ¥ w9 g2
g5z 78 frar1 Sargay afgy & w31 fF awan ¥ g7 fagra & g
&) T 3 T gAR AN E 2 AT T IIAT]F I SUFTTFY a7 A g,
AR ar :gza & wfa-fagra sz § gt 8 fagdr ag afas a0 §)
af-fasra &t g1 qreong sqer §1

Trajectory @Y sfafsgmar (Continuity) ®Y 9IXOM F ATATT 9T
qeAr § 9§ g4 fraw w1 wawr fear aar a7 a3 sqer FFaT A
qfeorma gfezmras goi afe ga o o saifa g7 fAawt st gqa
qTAT & afa gew faed sy A7 g Y g g e afeada $37 93T
sz afe ¥ fraq gew fa3id anp 78 7 At ga 3@ afkarm g aga asa
& fiF g1 ITA faarrer aeg el & ot qofaar adr agi & ; ag aqard afasz
§ et adi §) aq feT g d? fasa s o3 fea g9y €, 0%
wifed (R AT TE1 Ve IHT THIT JT TIATY F ATHIT HT AfcAAT FT ATT
gaT an|

areqa® afg Trajectory a1 ®1E |17 & a1 daifas 4=i 130 Ia%1
=i qewd giar Tfge) arg-ara gd ag i @iz @A anfgy fr feay
Y afaaiter 97 A1 Trajectory & for # sifera #27 & § a1 afq & qrur
g3t @ A e qrarar 21 ¥ @ fa Qe fagrea oF gaR ¥ =FAF |
dAiF A AFT 3@ ag@sny afafama wv agrwfzar) g7 azar 7 gifas
Tt &1 areqan frar AT ag z@ afon T agar fx 2 aegai A1 Bar



4T & Wz S

aar gfafware & w fae @rar &1 g5 fagrea 7 feafa sy darar, g7 az
g St g1 6 farima ary § Y aer § avar geaw gy, A faxisa gra
Ieaw qrareay afa F1 oF AfgarsT S T a5 9T gH A A7 W@ g
39 A6 & faator £ granaar a8 3@, wfig F e s E) W
faama fag & sfafsr 1 fawaar, s9ar @is & g & ‘Bar & Faier
(Forar faazor s fRar qraar) #Y aqear 787 #3Q, F9ifw ggHr afeqor
99 g GeH AT g A T Faq QA qeqAI A AF AV g1 TgH A
fmat o Wt FY Trajectory &Y qar§ MY F GIRT Y FE AT F7 iy
&, Wil FY qTer A1 Trajectory FY AZE 77 AT F aY Fr§ fawgar gerw
A& g gwdT | 9wy famaroet F graey § gu g wHIAG FTIFA
ar fmz frm ST 57 faegaropstt ) afa w a7 ?

Ty gagd & fag qu gww-fFw 1 3@ gw wAq & fF s
saa ¥ gfeq gwraa gzamen #1 fazqqor g0 I9% J@1T 9907 ¥ T
FFd & | 97 2y 9 ga 39 qiT ¥ 30 afd=a g fF g a awsa e
& IgET AFIT Al7 aEr-ed Ay wver AfuF agr gAT AY IWHT qGIOT
W@y g g aga wng 7z fagra fass g TFr1 &1 3A9 gW
zg aftow 9T 9gaq § fF ga s gaa gFr-ka &Y @=ar g #31
FA | 3T TS FY auHA & a7 g9 3g A7 §) fagw Qi & fv ag
‘adY =1’ & SR T 9T Frg {1 g6/ FH IA-fawa # g Fafq
ag gl 7 AFA (F AqF 07 37 97 737 Q01 FaAA & FI1 AT qFAT
& fF s 0 & agi @ A GwrgAr ag 31 o gAr fagarsi F oF
fafaa Al &Y 9o $3IAT AF TGy FAT; FAIAT F FTAR T AR
IAF feafy 1 qrard g1 gFar g; A AiF 33129 fagrea ¥ g ag
W drar v g7 fagaipsti § oF =gaaw Sa1 @0 A @ #1718
afgsreagl §; 7 ag At w3 @< ag fazgary w4 arfy & s

uT g9 I a9 F1 {4397 s A A & fafww i g qr
ATYFT IART G197 F @1 &1 frarw § war gaar qrEt 740 7 393-
SHT 4 W1Qr, W1 a9 AT FY q1gT Tg7 § Far g I@ o 6
aifw-Foi ¥ geacy wqifag f6T @) gat g9 Cohesive a9 FgJ §1 T8y



e fagm & Tq |

g gArE) & sfaazn ® A5 @r i afz mifie w1 & dar S § wegA
g1 fif ggaT rpfa QAT 3 O 3T A FAA Y1 3T ILH AGI T QURA
F @Y &1 e F F0 av w4 feara #§ qraary st grr sarwfeq
QT gegaAT a1 Fedr § § o A & w0 z@lag g A o
I I T A FTH FL G §, Y I AT AT 9T §1 g7 a4l A
g% Surface Tension F AT FIA LN RECS agt oF a1 AT TWONT T—
78 ag & Tq T HT 97T gAY & 77T § ¥~ o At Afuw 1 AN
g9 29 & Surface Tension &1 & AT & a1 & 0" AT sAfuF T
arfaso & ¥ 3 fagea s § < 38 RO gy awEq sfaarfa
W &1 fFAN a9 ¢F q19 FH T W@ §, TF Surface Tension FT
ST gar gt § qreeafes sfamwr w1 aq) At & seaed afiaca
F FTLT AT g 41 7 §1 afg Surface Tension T T atfarF garr av
arfw &1 fasea Agi g awar 9T afe gyt 1 a« aAfasw gar ar @y
sqAT sfeawa @ AT G LR3Q So H A1 aqr 1T 7 ag gArforg oy
fe a<al #1 wfon § Fidr aF & a<al # Surface Tension & & #7
FTAAT AT & AN 7Y S a7 TR Wi a4t o afay & aqropa
F gfqarer & I 1 g91Aa7 WA 81

g AR g A Aifa & IR A fS@ArgeI A nq avi A  arg,
qg a9 UF dEIIFATF fa F qvg gar 31 oF a4 fawia, ity fama’ w1
weq g IF1 &, famsr gaar gz Al g, agfq aifw-famrT & aga &
fagral A1 ST G0 AT qeaar fag FTar g

gw ag sraa § B fag aeanog &Y qear-gear ‘@’ §, sawr A &
' Ty I GIRIOL ¢ A wrAr g4 A # Ffexa i § ag ggun
FY JTaEFAT AT g | AT A FAN KA1 1 A< A Ay Taar g€
&1y arfaaor aifa & a7 7 dra afq & A7 w@F &, s g7 Aifaor
¥ go-FAT grdr 81 37 g« s ®1 FIT F T ST Y e-Hat
Fg3 &1 48 ST 91 F F gt F sfagwo aq &1 Qv Far )
gw ag Y aar ¥ § fF a<al F1 afeol ¥ =i & ot F ey wrdr ai
# mfwat seadY 1§75 CF AT & qwATOET A AT F SAAES



qIHIT F iAe N}

AYT nwIR 27X Rar e 31 Aihy & g7 223 Y fFwr o ga Wewr g4
w33 § W O qet #1 Wenadt) 3q qqsanT &1 97 o oF N
A A g1z AWeArgdf aeai & gzamy A aifvrt w229 F
gaX ge¥ aeT & aeAry #r Aifw § afvafaq @ @y &1 @ fawa §
fazgamy araz &% fa7 ar3 &, F+3 zw-B e w27 &, ifaaw & agam,
faed a-fevor sz &, arzx fagay § @ os (v-feor) ag g adr
sngfagiars fafmor wra=a ard 1 st ag aq4r faas o FA & fag
T FIAA faamaarsi & s siaq @ &3, qar g1 @ 3 |@Ar
13 & fafsvm gur v a1 gar, aw %Y Arfadl it azg asy &1 &Y &
ara gz W fag g war f5 Arfy & s awar At &) by Ay @
faaza FTr 9T g0 F1€ IN1F A2 31 ZW I AT FT &7 FLIHAS,
ZEFAT AEY) |/ 2R W WORIT T phaw Iaral A W Ay w1 qigwe
frar fzar gaF Wearadf gzraf § o-FFLor I7aed Ay €R I9%7 goF
TIHIAT G ATFAT FTF gAFT A107a1 1 (e frar | 10 sfagvges
gAY Y ITAlEA gEl ARG T ¢F qrygAAE 47 Fr nfacwr fwar
forad arare qv #1f9 & A3 § agq agraar 9 ) 3T @l § 987
¥ el & g FY AAsd g ag Qv ar 5 39 fagzm B g9
ey srearay Atfaat & (gt grar & fag gw staw Usa-axa wza §1
77 Aedr axai #1 a5y ag Q1Y & 5 g arfaal § fe uF Fre sty
fages & fFar gt § @12 uF gaR a<a aqr 3% fafwwont w1 swn Qar
1 |T 93¢ AR 23R # gA-fagary qar i & sfeaca #Y @ A
fasra & iy & ox agreifa ard) _qa@faaq 9T a-fEon & s
¥ uF A o F1 fator grar gaar @7 Tav 1 37 F F1 AfEqwT AT IF OF
TEL HAFIC T AT1 TH F7 9T H1E F137 78 a1 i, A a7 wifq g
qAI F qAIT AT &1 IqF A2 § 7 AN TgA-47 Af-FHaeedi qar
Fifea® (Cosmic) frzon & faay qar1 aa-fasgamy w1 731 g7 afgar
FT % § M qqr I § £ T fagang 3t wify 7 &, saar sadr §
wrA gt & forae fazgaroy #11 Fas uq-faga @ sdfaa @15 &1 Cosmic
ot % & A% @er g1 ¥ 90 § gTALT q, AT FIOGH afgw



¥o fasa & A% |

& aar g% &1 faQelt faeqard &7 fagquopsd & faara & F aga dia
fafezor &Y Seaafe 2t 81 awags FazqaT srfaam ! sa faggw
9314 F3q & a8 9319 A8) W@, 9fag 1 ¥ afeafaq gy var1 FA7 3 qard
¥ qaq aFdr 2| o fagy ofcfeafaal § fafsao & w0 ¢F g &
S WY Y ATAT &

ua afg eqraqds @r AT qrgH AW g iR Ay o g
T TF & &, daw faafas gfee & faw &1 vy & gafagg
& 9ATr aF A ¥ Ay arfwwen s X feafvar s wfafafaa w3@
&1 wary & Ay F1 Ay S g9 g N fafwon & fazgaros £
Ieafa Y &, g wrear o< snunfia fagrea aga Ageaqe §)

R°9. IIRMIF-FAT. TR a9 AT Q2 IfAF qAstt Ay 991 g7 ATAFH
T GAY § 1 T TIATAF-FAT 37 & 7 37 F3) =T & 197 3997 4T
qreqd § ag qR gL H farswrT  oar 3qd ey fafass wrr § 7
qreaq ¥ g geAn & Jifa 7 fegar § st gaet arby-at & gar 39r
afgs dra g gz AT 9IAIY F IR AEAX F TG A, Afag
I Aty & gF1 327 AT 1 ATAT Yo Il ¥ gHW IAAT TZ HZA
o1 3§ & B aRamy & &g § oF aif & Faad st @y aran fza
arfw & arg at@aww ¥ qfichar &3 gu fagan W@ &1 gw sad €
f& AT A FAATHT gH Iow@r sieq AT &, WfsAw N w7 F
fasror & oY Ivurar faardt § ) ARE qar % & fqaT § 331 qA@q &
qIg aFSr A a1 Afeaea @ fzar, @ R gaf a9 9%) 9 IFR F
gl & ArAg sfa sfe Fra § oftf=a g1 aigifaada S faepes
qZ1gt F JAFATT 7 q1AT K A W AfuF faewrzai w1 @ A AR
HIAT G HT AH13A faar) 97 g7 98 § uF *rq @ &Y, vaaqs
1, foaar Safa aeamr & argr arazw F o gt §)

Atfa & fawea & qF o GWraAT 7 329 AT & : 99 uF A1y gadt
& @Y SuH T #1337 Fraratfgw) gw ag W AT FTawa § frgaarfi
AT FAT HT qCCAIT AT ATATT & IqF g§ FHAT H7 AV&Q7 Fg) Afow
g | agt ag 7 gumar arfey £ o mfa F agy § g aga 3 amar



g & WAt ¥t

& st fadiy | warfa agf, ag 70 srcaeq ni 1 9% F OF oy § At
F1 fag Arar 1 qRT gar § ag wd afw F AzF g fawar
FAT &Y AT ¥ weafaw A ) wAIgar 99 fEE gId § w0
varafaw fBear @it &, @t srew § ag e gy awwoE as @ifaa
T 8, 9Z At facgw wasz 1 AF F1 FF AT TARQX-§ AT A
Iy AFET ALY ST 1Y, A A ITH AFA fet &1 HR 3@ AFR
A& gt § ag vaafas 1 F19 F@ a1 W _
GIATL § VST AT FT FASHFTHT §Y, T FEAAT FA AT TTATCHT F7 |
aafq g 99R # WIRIE X Aifw & fawza 1 fag & fzar ar, qaify
39 quT Fa9 $g & Arfwdl &1 fauza gwq g1 g1 N ag Far qav fw
zq faswifaa ot &1 afmmT sz safas 411

aeal # a¥fqaw a1g ad sfus wd v g 3R wardy w9 gt
FY qAT AT ATE AT &1 FFHT A1 F 23 9a197 YT Lo F AFT L¥%
& QA I &1 z@F Al w1 Ffeq giar aga sreardy B, gx gwA 2T
ATA T AT AN | A1 & 224 ¥ §5 AT ar § A 37 qug &7
g draq-wafa w33 §1 afqaw & fagza &1 97 77 933R Hganar
g & w9 a5 affeafs aga aga G99 &1 ag av qav fF afz
graroret & axfaaw Y aifw azemwnr foar st av Ig=t Arfy zz s
g\ Z@FT FRO Az aaarar war fw vy eaqd av qaifiw § =« s@r
R 9 o fagam argz faser srrar 1 g 7 aifw #1330 ad-afqaw
Ft AT F7T1 3@ AY qed w7 qAn-gear o) & sfuw gf o ug
acq 3§ qIfeofy ¥ FrgT F«r 71 Az W FF qq0 fH ArATAAYT AT
aca wafg § afus 78 sgTasan) N gad arF g, SR IT @ &
stz 93 ag fag far o v famg & sreo & gaw fr it @
AT G ArATATAT & g@Q Arfaat gAar § At 39 fawew ¥ oF
grary &1 frswraa giar &1 A AT Arfaat @d e gt 1 @ g
¥ qar qdva gur & fraror F a¥fqan g sarwner § ay-gfaq fr safa
%1 fazarg fATrTan fee ey g, sreaaa gan w1 Areqw gar fw A
T AT &\ gu-saEry a<al § garw ofa &1 afz o < F fafws



¥ fasr & aq aww

&1 § OF &) TXATT-HEqT g, AT ST TIA-HIAT F F+IT Fr AV 0F
&G I TH qTT F GH-LATAT F33 g1 TAqq9 F Q7 757 qu-eqrErA {
AfFIT T AT FA-TIEIT FT GIA-ATAT 35 AT &1 IqF!
arfy § {3 gy qar ¥ Ay I & gar gaR gu-qrAry Fy arfw &
1¥3 AT G & AN ITFY TIATT-ATAT 3K, AT {1 AqrIATAT FH-
e aga aeardy frar ] wrpfaw ARfaaw § 23 917 wr F oFr FH
giar &1 a § gar ared gifaaw F 3§ qe-eqrArT § R faway
qIATY] /AT I35 q4T T ¥ 39 qa-eqd1g & & fqq# qzarop /e
AL A H fauza g gEar & gar 31 TF faweT § Ay
fasfir g1 strar & forad s @™ #y gafa gidr e Joafraw w759
$1 ag A fiar § AR A z arar g1 zaw faweT ¥ uF fapano
qqT T AT T ITF AT 1 39 Fasra s F7 7TA0-gear 23 #
qIATOT-ATAT 23R FAT 21 FF AT T@ F A FEa § 9w oF
gy &t gary F) afid iy 2 faad v ar ftn gar & o
# 23 yAry & 7 &1 @ §, 39 faopa weardy @ F FIO,
ua faegamy fase sar & R czifran aify &1 g7 grar & fyaw 2%
aATo 1 § SR ek A ady adY, gt wifadl Y =ar ofr g A# Y
& faad ¥ ¥ Y afus gy @7 §; qudfaan ¥ 2y, safaw § 2%,
THfaam & Qu, Htwifaan & 25, qafraw # <2 qar dzfaw # 100
qA—qR Leo | guA afgdr Famr o1 fF Fad 2 ava & A% 97 3ar @
gfEql too ! agaargarr ? HIT0 47 & fF T 17 F a7 FA4A INTAAT
# g a1y a1 E—wfa § gAw N @y wfeaca af 4 ghegaq &
anfewre § gaFr afeqea 2@r IT—AR aFr faara F 3Ry Aedr-
uHAT F FIROT AT ST 307 78 gom % afs oF a¢fqam sy arfa &
faraea Y fpr g1 s & fovw 7z famza 2™ ¥ qaar gur d=zfan &
AT IF 9T AT

qifa & 27 ¥ A1 A Seafq Far & 92 o Fre Aty & fagza ¥
gz fFar &% @< wad g QY 81 oF qifw & fawes & Faaq 3 x Qo7
a7 7H1E FAT 1 fagra Qar g, 77 afz oF 91< ag Owar q3rd § dF



qTRI & Wt %3

¥ q1 3™ & oF g a7 B fagea R Scw T Lo qrEw T I
# g 200°C FITAIT FT 27T AT TFA &1 gV a1 7 I7A1T 937797
aq & fear war qn sorA & Afaur agr qemgmEr G a7 fax
awi 1 T.N.T. & 0,000 T7 F T HIAT TAT AT HITT &I FATH ¥
oY 19 g fraar & Ia¥ o A1@ AT A1 W TfAIH FY AT WATH
fagza ¥ faw asar &1 aa97 33 s 279 § Lo qzAT T § M
A% fA9zA ¥ 3 < 207 X oM = 3 X 20¥ i FAT iy wifeq Frir

qg AT TIAITAA | A gAT ITAT a7 1 A491 I8 A § gAY §)
Iqa AfFT FT FEFIIT FT ATHRT T ATAT AT 31 g7 92 a0 ¥ §
o aeal F1 arfeen § 91 aF & 99 a<q gt § QR sqsy afwal s
faeres ow geaga §1 3w & Arfw w faafza G wam i sy gar
ITATIA | ITAT FT TF TH TTHT L 0 AT TAT AA] & qara rarg !
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CezaR|

(Space-Time)

3¢ (F) wnfew § 93 F19 qrg@ 797 IqUE § Fa7 & fo Wa s
FATAT| I AT &F TF IHAL H AMATE; IW AT F7T FG WY qar Agh 1
IY g gar 731 7@ faara sAgqag § #19 Wa d? @I M 33
FT AT FEMN—AE-AE ANFY § A TATIL F F7719 A1 T AIIA
qgar & f& sir wmar aff &7 afe & ar strawt gAR argd gar @ §)
TG AAAT FT AT T I T0TA AT FT 97 AT § 1 T WT AR
asaq syfeq & a1 1 Fg1 (F IqF qUTATT FT JATAT IAMW F fay Igq
Fgd & [ A=z1 9| I AT AT FT @Y & TG FIET TAIIAT &Y
Iy E—ard G-I 7 TAAT ¥ ATOFT AT T FqUHN—AT A
WY A —WT=R Toq, faeenater) qg [oUHY 19 9127 § Fgar d F
ATZq W= T Tg7 TG 8 | WIAAT AT ZAT|

(&) Feuar U fF Fq & TR W F FI0T AN CF AU IFGT
gT &1 w1 q1A § f TargRaArast g9 /A § 1 A9 AAGIATASAT §
faear I3 &1 93 gATIAT 1T IFTAT FT ATH T FIIT AAY FT AN
A I §? qT AT FT—qT T WA F—aAT en7or wfaq w1 wad
T AT A197 AT ATAT | H1F TS H A19RT 1% A7 ok g safE o



faaw= ¥y

F fordY Trog &7 qore S5 @1 31w waw G fF arfaan fT ameg @t:
FT AT AT A F qayr; 9= A gt o oF A, oftrar F g g
"t quR &) wqar-ar /g A5 5y 97 ag—fraw gad | fo fray
g "9 @tz 93y §, uF fram it DY 1 §5 9% &9 gar
21 @9 | uF ara A arg wré 5 ag safe ofa g ama e
FT AT HAY 1 fgraa 7 w31 79 A1 F 6w I —aTg aF Y war e
afg AR A1 F A Qo-9R UST T AT FIT FM—A3 TF, TR AAH
zg anfaq & faerar 7Y &)

() s arz wgw F) A § frard fzar f5 dF L 9 g OF
GIZT-A1 AT T @ &1 T qre &1 97 & 5 7z w7 =g s qQ
FATT| AITH agT T899 ZAT FF 97 3T AT F g R et Al AT 937
qrz Twrg | IR Agw F AqAr Y g gy 7 faer faar sg ane
FYG—FCqT-FeqT I (AT, T 3T qg) e 7 fasr—aT gar § faan
7 fagr waw)' [ ¥ AT Feafas = § |

s T gifad, IqUET S W A1 A8 fawr; 9T asaq w1 agEsv
JATATIA FY g JIX ARG AT A7 gE P AT F1 W faw qwa F
afz arga SAw gfaargg N aar 37 I3 Mg, w48 § a1 g7 fox
2R TIIEIAMTAT § ITHT A gy away 4 afg ag wg A Mg Ay
AT NG FW | 93 &7 F QT g f7a awar 911 g7 93,
F1 ? w31 IgT waeq A A, a1 ag Ay w191 A7 7 ATV EH AR
FAAN T TIA 2 |

93T X3 a1 4g § f6 annfE< ag qre w9 g 9% sew |nga ¥ faw
¥ g1, g1 §T Y y9ar AR APA Y| G Feqar U 5 o § 98 ag
garg fear f ag g0 A% 9wrs F oF F17 § ) fax 7A@ o
ATLTE HT CHFHIAT 1 I @IAATFH AT Y, T G 1T ) AT A¥
gz TaIT FY affar , o T WHT AEATHE L TIFT | AT AT FF I
fragag ar< faa aar, gErafcfy arsdi §om or-owfagsrssr sl
o, fenelt 7 forelt & A9 Frar o qiaw, afe A5 e 7 fasgaiwreng
78 B 99, T oea §, srweq § a1 W09 g fF gF Tnfas ¥ g7 aq e



13 fasiw & a7 wTw

FY AT FT AT, §T T qF-G Y, aFeqfy K qorAT FT A, 0 F KON Y
AT FT AT ;AT AV A AT S, A faza F qavpert A fr aorw
F& @ &Y T fargel Y 31 g&N &1 qAd afww o faafaa g @F
W FT IISF U AAATFFEI [ Rraasly, a1 @Y ArrHz e g & a1y

wiers
q W<—I——»m
kol

fazx 3.

Farfad g3 81 A< 2@ AU gEaTgA—afy § fex i ag) wgfEadger
g AT A Faifam 1wy gy srarar & ar fr fad i g, way €y avsafa g
FY afaat fr o 7% &, gxAmrei #y ouar ff qvwa g, 937 WeF, Tg 49
? & e o favgant &7 oo w8 & |, T FCawar g1 ad) g,
EA--A @ F fargal 1 o N IEy afg F R T-ag g A
AT 3—TFHY IR | AT GHA ATT 1aq F\ faqarar—BFaar g ag
gey q1! R Q¥ oAt 9T &) fagarg 7 &w@n) afs gFg QAT @ e
W o femrs 2 @Y o& a1 A qg dar fe e fee faar 87
Fra! 1w AT gg AIAH FaAr @ ¥ g A< faw waw gav! FF?
WA @Y, €T § I¥ AqA gar 5 3F Ia famr H1 afkfy 97 fega W
farg ‘o’ & Sy Su faard ¥ 99 g E—AMNAF ITTH & ¥ R0 AT g
TE T OF farg {1 @ G A1 A7 30w F¥ fw @ rav ag ary

TH IF gH @A & f6 araw #1 fgar A g wew 1T 9T 39
qTad 92 39 farg-fage &1 g awaran q9iq guas 9 feaq o
favg & qra & fadr e a1 Y wifgu—ag farg, gt & amadt g AT §



farwr 1’40}

(S Frare 1 oF FA7), g4 qur Rar) uF 9@ AR Iea@A )
ag ag fF ag farg sigt & g g Aroy &, a3« gFar ) =g F F
g0 A ATFTZA IAF I ¥ WG GRS D1 gL AR femr w07 2
grova § sifrard &1 g faeg 1, stgt Yga g ardy §, gw ga-fargwgd
& st g7 Y v g qar fear Y, gw iy gy £ avaw a3 feer
faeg Y feal sra w37 & fa 1 wrdi A srazawar - 3

AT ZH OF QAT &Y gL TAT H7 I FIA 1 9 Py gE QA
Q@re o F AT o g @ar) g7 QA1 @] F AT FTHT GERTEN T
faeg Y feafy gw @ 9FR IaUERT & 7 T F TGN ¥ I T {1 T
& T F FHEATAT 3 T T4 ; 7 farg 9T 9FT AT G gA A (¥, })
forad & aY gz ‘w’ farg & w4 rar § fomay feafq stz @ & ¥ qar

-4
q h'4 H
3
,\ [\J
¥ E q
fax v.

A TG 3T T € T8 HAF wF g faeg §rIT1 ateqq § ag gqAt
W Wy ATAATHT T AT AR § ITAST grav &1 T & qaT 5
fram® $ZA@ 1 oF T AAT A T TA AV T@THT FT ZH AT T2 §; A W
ua faeg T sy qur v @ H1 wAq: g-fraras qar AT Fga ) F
Tw3T 1T W 7 gAd agi 9L & g7 Qa0 Qv a1 ®or GAHr g
Tifzu 1 argqifegaradt ? gudt sooFrator a1 # qfgd  FEIHT
# e wig, ag snaat gegy axfnde 1 s ad it Ao qasy g, w7
F9Y o AT FHFIT T AFTE AT T & A AIHT IAFT IgAG FEAT



¥e famre & A @

g Fg 97T I § S SAT famra ¥ arew Y -l A ¥ oF
ag W1 & & fAaras &Y qar § g7 a&fl F T 57 B 0" JY E AR
IQFT IJeqT TG FI |

gar< ¥ Fa FeqA1 F & gl &1 fqato gar §, 7w aifaa gar
FZ AL &1 AT A WG TG A AN FYHAFY ARE A AN &) A

8I
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!
gy
i
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fa w.

AY ATA T JI ) § qrad F 2 a7 AFqT1 7 farg a7 agET 9T
AR F) ag a1 T g gwar ar1 @ F AY a0 fargai w1 g 7@ fa
qFIT AT ITFY 7 A WA av f5 7' F R 7 A ag a1 fgargar
srafq TET sraear ¥ ag qxwrasas 91 {5 1w @igy w1 ag qrew ar
‘FEFFEAR Y AT, ‘q T FFAR I 99 qar‘FF F FAR R 99 94T
g far ® gasr fawqor foar war @ agr Y g1 oreT Ua gER 9%
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Wifaer 3 aqr w11 w71 7% aafeqsa ag) 31 A AP Iw aATFII IT QY
T faarTaE) 7 sa1 &Y 3% & T F fran

qIRY 71 A ATAT HAT &1 AT T@1 A fazarad ag Mooy fx 2w
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faarstd 3a% a1 & AT7aR F3 faar 93 @ 7 Sbrar fadq: -
QAT ATHIR T faza, I-7197 F1H1 7 faza, 3-7877 e &7 faza)
¥z 1T IFF guarAral 1 faw afq-famm Y agfe #1 a7 fear ag
AT AT AT ATHR F frzg e ar @& Iqq fgava sreqrg ¥ g fag
w § 5 ooy & sreaT A et qifad Grarsll w1 T gza g
gl FTAF | TENF AT 5 IT FTA T ATAZED TTAAT F1 AT 3G FHAT
&Y, ITHT AT FL JHAT g1, T 7T 979 fq@R sraeq sopaAt w7 99F
AT AIGAE 1 ST AT AT A | HAIAT-HY EAT FAT TG ATAVT 7ETA
& fawrr 1 swfua T Gy 41 T8, THY F1q 7G) o) gug ¥ F@Ar
for gem & gem Jop A AT A 3T  wfia § fraet faare adat #)



EA--4 R T =y

#1274 % afafaara w1 w3t srawaar fadY, a1 Iedq ga afgxr A
FTAF &1 T ag fee Al A adr A @ aan ¥
gAY gH a7 aqrar fE aeany F awae § fagar @3 &1 3 faegan
wo-fagg & swrafas 3 § AT @ smAw #1 faaww FW@ & fag
farzgaropsit Y dear F qaTT AATL 1 § 1 gEHT afcorw ag ar @ fF gy
STTATEN 7 ATAT § | TIATO) ¥ A1 N 0¥ afvaa agdi gran afafama
ZEHT QAT A FT qHaAT1 383 fagral & a1 q« fazgan gwaw feag
g S Arfge ) @A qeAn & feaw arawe A § dwifast #Y 35 Q=
& fag faaw fear 5 gm0 afafamm & fagral § 9maw sazas & aar
21 ara-fr-ang g9 A A aafa gs e A o fraw i T aw, ag
drat arwrear fagai § sfaarfaa gar arfgo)

gH UF geaT=F AV A § 77 guad afa-fawr #r, It q@wy sFmear
frett, st fa @ @911 7 e fF oF 79 F w ) A F A @
g & UF Al ¥ IAF TFUAT yEErafaF A }1 o9 wF q@ qy
THUA § A1 7% AT § F-qC ATAT &, TGF AN FAT & TN § 7 71
JATL AL F TFUT F SFIT TF & ga & 09 FAT Srav g1 BT oy
STR FAT B F TG0 JAT 17 F fAqT F FROT wT @ F1 FIRA
W1q AT fF TR AT ATA-ATA FAT @FT AT FF 9T JGET QS
g sy &1 3T FAT w0 qAfuwiw qro ¥ qfwafaa @ smar ) ag
afgfasra agar & f&F qar ar @At & =rfge, aner ardy o3t #1 ar &
gfafaa g sar mifgy T aea & & afs qar 7 gar ar azaq afa-
S a7 F1 fasHre g &Y qrar) qA5r Wi, AT FFETA gH WA A &,
93 OF Td § PR gw g o ot e, S8 it Hag 9 wg [0 fR
zqa faa gara fagra any agf a1

a15d 39t FAL F1 fEedfan) arg F s A Afgg—Airgu @
AR uw gaX ¥ zFHA W &1 g afafawa qt ag afasaami war @
fir gAYy andy St Qg #§ afcafqa & a3 0 & q@ sy ot afadra
BT B ¢ FIT T, AF A FAG MA@ T A AT & Frag ay
Faa wfaeman g 1 TR TAT WA A IR S FA A AR A



5% famra & ad woor

¥ qed) 9x & 1w &1 wizaq afaae dx amewg a8, FEAH

q@r smad, gAR A% 7 6T e @m@n afaT & g9 S
A el & S aEAqr &1 qrAAT ST 991 ¢ afax At Ar@ g Aarg F
T qRAST H, S @Ig F A A A 1 Ferar U § @ fqF W
gH "1Aa-nFe faza § mra-asix faza ¥ oifea gu ek @ gfaan
39 gfar & fraw g a8 i

g afgw Fg % & i =ga7 AT 3% answeT ag A 9 G faar
ot f5d o @ Fif § EcarEdn ¥ a9 R T aFF §) T qEw
qe3-3f e 3 &1 giwr ar, frad fade afs qog s st @
78y afg™ & steava § agarar s w1 § 5 aft geqy feaz &1 adt ag
freTdra gt awa 2t @FaT 21 TXeg Atz aEqi—as fre—nfq ¥ i a7
geaar faaar saewa 31 Fqed wId F1A FT AV T /T A JATE 2
g & @ gh ag Wt 7 yaar g fF Ig-wra F wal § F1E qq gl
21 2g-FTA F1 usETar sfafegm —Aq-H1e A qAFATHT ATHA AT CHEY
geerfazty 1 &1 @ aFaT 31 TRCATHRI F qATAH F fad agy agaida
Frar g9y AfuF I7gaq @) T9 1A H A 41 3@ F 07 § A A FA F—
AT 1 gar Aifw o sad qor o q97 & F1 g Sy afaEna g Ay
feafs &1 g stfazaar & us farg & sqefaa frar s gwar g fra-faw
awg g7 gd F1 feaf foa-faa fargent & sqsfaa e g7 fasger
Wi FX Y @T 39 afaraar § FuM ¥ gw g F sad-@r
FET |

TF TF @G FTAS AT QNS0T AV IF AT AT AT H TSI(-ATTE
ST &, waiq A€ § aHAT AT 1 N0 feae g AN s
aeg 39 Igatfaa afazaar § ¥ s =1 T uF as%ar 9ar w9 afg
ag WY F&F G4 g1 a1 ag ATAT SaT-@T F A A1 CF OFT & aFAT
ST FAT| AT Jg ST FFTIAT AfG2TAT H FH37 & ITFT HIO07 IqH
feaq fae &1 afg fas 7 g qvasar w7 g a@erar#1faga gy ag
WY gaamar & 5 g7 fai o ga afavaar dsfiga-2ar avay g gaar @
srqar sfas-g-ufus axar & e § @ ) afegq afaaardasar



qEA—9F AR 7= 5o

Seqe FIAFT fas 7 &1 Qv F01 Ay sha-ar @ e, statq w0 qF
&1 T & Ay @ § 997 @) g gar +aEw & qaA w6k
afg gwar oo FA fog Iafeqq & av &l &1 @ WY % ST
g1 gy areqd § g I9F WO A1 aaT g, afazaar #1 awar
ZEFT gH T TFI GAF TH3 & © AT & 5 gard geafy M g1 Iq*
g AR # FFI1 AT A1fgu) aweg gH AT i ad) wgy € f @1 & A
fg, f6T ar ST 19T AT FAILAT ZEY AFIL g fqL1 F AGT FY
THATAZ, F%aT AT IF srfazaar wv g faad I fos feaa &) saza w1 o
ot 5 &9 3 & 780 F71 90T a% a1, 99 F awerarg sgar g F g, oav
agl, afex A1 wfgu fF 98t %1 7= I F SYa1 A0T § | FTA-T19 g TF 0T
FT AT FA7T FIT & 5 FAT F7 T HY AGAT TR g1 WL AT AV
afg smifafa & fad ar us guear soax #x a¢, 7 fF afafqgam §) 799
‘faar Tagt & g1’ ATAT WA &1 @7, FF AT a1 ¢F Fgaiary afazaar
T Frarda 3aa sifawaar &1 e 97w 2 fqar gy

FIXOT HIT F1A FT TAEITFT AT CF 98 72 A fAFaAm1 97 sk
wiger ga agaidta sfazaar F adwm § qoa &Y 741 FaidT sfagaar
FY ZH 9T, agAr A wfaes F agi aiz %3 | g7 Faq a1 F3 a5 & 6
faza wY gzaren @ saq-3ar @t fakaa g awr &1 ag Haq-2ar o
aqidt & f5 wa, wfasy g7 5 oF w19 § fager war §, 9@ wfasa wraa
FI 3@ AV, A1 AT § F£Z T

Y.\9. QAT KT HeqAT. AT Arqredt F oreew # fawry 7 v
F1 FF FT qT@ T AT w31 qreed 7 faar; q3-a3 agAi ¥ gfee
ger FT Gre-gie g H1 WY QAT & Far1 T a1 93 wgeq A
R

2. MRFT carF F afeqed § ag qwear I3 Fr anfaz ag § w@y
Frar o) gz F el &0 qrerd 34 A w720 57 fagral & fawg @
i ot —ar Y gA ag AT & OF @y &A% F1 aw § afeadT Qe gy
7EY 2, a7 uF Gt drar & Rrad o afcad T aews 78 & sat fawy s
F Y 17 1 § ag A faar | awqq § $3F Faeal  ag fag



es fama & T M

frat fr gw afgdr qea 1 amA B faaw &; safq wsfa & afewa afs
qgI gl

g Farfaq afgd W §7 qar srwrw Aara§ fw gAY aard Hag
Arar 4 i q3rd 1 =Ar A & $i fafwoor @y adim g )
cat® & fagra & aqar fafwor o oeamofas 31 marad ag 2 f
qarat ¥ fafwor @a & o # agg 93§ 78 fawqar, sfog 3w &
frett g mfwal A a<g rar &1 ag w3l § fagga rar § 1 57 SFSTA
iE ‘Quanta’ F7aT §, f7g g oA wrar § aRaAqr #1 gfee § F0’ Fg
FFA & | MRAT AT 7@ qeq A gfee A1 afs gw oF agT I EH-
TRF § TIATH] FT 2@ T AH GO0 FR IAFT TR I[@AET Y AG
QFH-AT A g1 FT HIE B FANT AT 1

3. §%03 ¥ wRIE ¥ g fag frar a1 fir 35 e a¥ § fomay
Tifat g & Zedt el &1 e § @A ) ATw 2 § £ wiE 6
TECHIE H 1S THATAG & 1 AN ST THAT HTIIT AN F ¢ IF AT AV
Ty aedl F a4y qur 71 Aeqgd Fgy &1 WA F F@r fo Wearad
a<al #1 AWt e &1 REFOrAgy §1 ag qv 2R & warsd F fawma &
Y WY g ge wE—faar F1Tr F F1F G WGl | WA F Y GEA
frar e wzfa  wa frgat & wroor e & &1 A1 fagra qrae 78l {1

3. ¥ 9 qRAIG 2’00 H ATTRAT A g & @il § avaed eqrfad
ferar 1 e FY H7 S stopedi Y afq qur Weagdf aeai Fr afai
FT TIAT 9T TF & (799 F T g 741 areaa & Weargwt a<ai &
ua faga w61 & Frs fagana F, S s sfaal ¥ wfeqars 91

FITE FT F-gvaee) fraw a3 ava §1 g FmE AT A FIA §
T gaR g qHg A1 g@H F afeadT agl o gwar) J9 qF FNOE
FT A S q9 IF g AG! 1S qhar 5 ¥ 530 fF adf ) iy #Fr 9801
AT FATE F1, HATAT AT F A6F a8 Far g1 A1 9@ T 90
g3, FRO HIT F1d FT W ge m, wfavqar & T 9T Faver 6 ;|
fam & gw g & S & fgmar 7 w3w fear, gat T A ‘F1d AT wTRor
w1 fagra wmae g man



ATA—9d AT I &%

cats w1 Fu-fagra.  «iw 7 fafeor ) qemafasar 9 fag
frar 1 axaropet & srnT ox aad Y /R Aol F frnfaa e ar g,
g3y fafezor &1 3@ @ar § a&f var s awan fafaor sma @, faadt
ga&r g & fafwe arargat & sav & fafswor §1 wiw 7 vas aarg
¥ fad ux Fater fafeag fear faad avagat g oaw & qaen @@
fafwzor wvor & feafar-sat sfus v 8, afz fafswn 1 ata F qw@rg
FA g AT afs g@F1 seer rar w9 gt &1 afx fafwwon & faega
FY afq o g av @At < anafa & dar avaew ) Awaa § st AR
wiF v Ufy h § fqea qearg §

E =hf

gt E fafazw wo wv Haf, £ a4 smafy dear i) h ois @ fafrwa
ufwr 31 7g h w7 gFw F fafFon 7 amr sav ) g@w A aga @
?Z!\FI' % (ﬂ'ﬂ'&lﬂ ‘000, 000, 000, 000, 000, 000, 000, 000, 00
RER¥ = 207V X §%RY)| THFT AT A9 F4) §, I AT qH AIAH AGI
g1 gFT 1 FET & I Ay wifq i wy vl v oF wEa @) oHY Grawa
F1 2@FT TF q1T 9T ufewe F gr o1 fF gwfa w1 w2+ qeg faaw g9
arfes afg &1 srgna & wdAT Qar &, wwiw w1 faaw #Ff oF qar dr acw
fagm 1

Y. WR-fagdta g (Photo-Electric Effect). iF T
Fur-fagrea fafEor & S&F quear &1 a5 gHn faega gad
srga sdva garen fearen & Y g5 fagra Y gfee g2 97 A
Afgarax fafzor (Ultra-Violet radiation) fawY snig #1 e qv firear
&, ax urg #' 998 § fagaopE Y oF g fawedy 31 T afz fafeo
gz ga-fagra @ f63 od @ 1 wfeas adf gem s fafeoor
qgar & ar qeane # fafga faeamre w1 feafa i oot sw1< sfaiw @
Y & P ATt A9 H 43 g A Afvadl gz ar= Ay Auret SN 9w A
gaaa v st g1 afx fafer dw ogar @t ¥ awep # ea



Ro fagm ¥ /7 ST

aIT s &1 fRe A afe ady gasr awafas s § av fafer @
AT F F7 FIT J A & AT g aFA &2 A7 ¥ Faad ¥ & fawgang
TR F AT fada & smarmE W A s aweg fasarg a9 0w 3
g1 & gFar g fF o fagany age ond AR AT AT AT FA N
g7 QET AEN g1 QU AT & qr famparor sy &1 gf, dear wazm w4
g ST &1 srarer fasgany st fafszor £ daar amqg § g
B § 1 T TFR o1 Argafh § dawa go faeamopet & Fav wv A
fafwzor 1 qur us ‘Faier g 81 g 7z ofgw & Far 9% & fF FA
faaa fafewor & a@ier § ot ) qrar &7 v &, 9= 7g sFfq
Zadr FH g gAY § 5 axAroy oF 1 Faier 4 & A A fasany A
fasar ar@) @ engfa & DA wafa s25 &) 33w f&fEeor
faaroret it ST awg arg fawem sra sgat qrafa 3@ A safa
& afuw gt a7 ag @, o qzrd & Py faw@s 7§ aad g,
qard & o qx i Fwwr 3 faafam qarat & fafws @ae
amafaar gim gamr F1eor Ny A S IFT FY FH §1 F o7 gay
fRzot & sirerr wErnfEE oz 9T afas wwig frard £ w7 fafwwor
Y wrafa o darg wngfa & afaw Qv &, o fagam fFea 733 §
AT 3aFT afgw-gat fafrwr ar gl i darg agfa & a@ &
FANAT G &1 fagra i gAw Q97 & gftz 7 ag HF I )
fastr ¥ g@ T2471 1 Photo-Electric #3731 &1 fafFor grar uw qard
§ ZaR 9T FY FAT FT ZEIAL ATAATE T FTFO 7 (Fater §) grav
21 78 913 &3 Photo-Elcctric a0 # &1 981 a1 91dY, afag #AT # g%
gearaT § gy &1 FE¢ WY Farer (F0) F 733 g 67 9 gwA) aqg
gark 39 fa & WY qur #2201 ¥ F9H FAT F1HF FO' q0AT 797 ,
faw w1z 93rd w1 7@ fagarer AT AAr )

wli® 7 ag gaamr ar fw qwany g Al F9 (Quanta) § &
FUT &1 ATFFEAA ¥ 77 w1 & A gu Fw w1 fafwor &1 aqg wrar
AT 3F ‘gFm-F0’ (Photon) & gar &1 fafwzor #1 g7 swm-ao
FY aYGIT ATAT TATI G Ig A1GI FHET 91 7 qag 9 9377 § A IF -



qEA—qF AT = 2

FO7 U fagqaroy ¥ ST FHAT & R Iq1 fawre a1 31 = afc z@
fafezor & dvgar 1 #7 &< fGar I3 TV ITHT A I, THIA-FAT B
F41 watq fagary @ &7 dear & fFFad) qar agl § awar 5
fagary fass § agf1 afc fafewor a7 st &1 @91 & a1 frsaar
faggar o IET ST & a5 AEA 1 T § R e faegan fafeor-
F7 q80 & gFar) g« fafwor-For O famgary & zwwar & @ QA1 A
afg # fezrren A afeada Qramar g1 QL | FIF9eT AR qrgwa 9 4y
fazgar @1, Z3FT F 9 AT T=AE, 47 a3 § aBaar qrq w1 G
A1z & 39 o FY gfte #7)

y.:. faferor &1 atmens swew. fax § 3@ 9’ gww v
BT &1 93 IFTCE T FT &1 FIA € & 'F ‘@ 9T I fgg 39 w11

W
ﬂzao? E1
I ]
sl
—-3
fa7 9.

¥ g fr 9% wvae F ‘@ A TG FW a1 afas frar smoasar
A gat e gz v ot W' oy farg § w @ F AR @ @ e
T T WeT gU ) F AR ‘@ 9 FIA G AT A1F T aCA I 2

&a ‘g’ g gFrw e fagway & g o, @ garfag g o § &
FIHY GTY 92 ATFIIAT Y AT &1 g9 F3 TFA & (6 IF1q-F0 ‘F ‘@
¥ AT qe g% 98T T | 9% AT erAgdE B @ a1 Arew g
f ' T ‘@’ qT @ Fa FACHIT KT 9T & a3 FAFR TH1R0Q
wd usreay Wi & afgat 1 oF gEifaa gad sawfia) 3@ gw R
AR aga-Arafgat &1 sqafz s ‘@ #10F g FfAFe Ao ay, wma v



R fawta & ag aTw

' q oF gER ¥ fde A i, oy 4 & swifuw fage aga,
T O IFR FT OF A AMFRG M ‘F ‘@ g F Fgaa & fad
ar ' o quiaar sFI F oY g sra 59 feafs ¥ Y 9v @ fgz Wy
arg &1 Qfg & g T B o gqrea wwifaa g smaem; afg fe
g’ Y @ a1 ax R sfas TR g A

= afonaY &1 QETNTT T AV coArE FT aqier fagrea @ w7 a6 AR
7 rzeedta vy fafwwor w afg qn-fagra & dar sta ar qreq g
g s ag fagrea o ese edi § agar ¢ fa v g gww w AR
‘g DAY F Freor § N fawra § ag gear af ag 2 5 wFwvw F Qg
HFIFHIT Iqq FL1 TF a1 &1 Crest 3T A &7 Troughs 51 faardy
& A frus o |7 gar )

¥.¢0. & 3T adn-fagrea. fafeod ¥ @ far a9 &) weama §)
fagamret & fasay o1 q@r-fagra 7 gaar g1 $) I fdr go
ATATOT FT GHATY ¥ Fo-fagrea qawd @i oF fa7 ¥ fafsosr Fo’
FT1 & faar mr g, ga § ‘@0 w11 99 fafForgad wog wrraa
FU-%7 Afgs Iugad & 3R 99 fafwao 37 & QF 192 W@ & a7 aw-
®T| FY AT T AV qg A=Far 97 @Y 5 gww § @ w7 7 =nfz;
UE FO-8T AT gAY JOT-TT| 9+ 97 qg fag g1 man g fr qaragyay
FFAT | ARAd ¥ F0-89 T qL0-5q I faw w7 7 § afag or § sq
¥ agq &1 A sy oy & A P afefeafat ax frfe 79 & site
qIEqT GTF Y § | Y & AT HqAT F-8Y HIIAT FIATE, IHTIA-
&7 QT g AT & R T TE-ET AT 8 T FI-8T F F&) qav 81
ATAT AT TG FHY TF GIT AT AT G |

a<n fagra oo A7 § aga 3 9% G, T ITF g qEy
faivaid oY fa9% HIT 98 AT T 9T GHFM | gHW UHSH q-fagra
] greaT Fu-fagra & g 99T GFF G I gH g W
g1 fF oq ain-fagra ag #gar & 5 warw & qGr S feaent
¥ b arY =Tifgy @Y fR 3 FF 5FTT QFT T2T F 0] T JTHAT FT
fagrey 1 argX fasrer @A &7 FEw1 MNC T § 0F gH™W-HT



YA —qd ST qse Ry

famar1 s afs axa-fagra qer & &Y g i A @ ¥ Freer s,
39 @ A ANTFY T 0§ [ JOAMN gH FF AT FT FoaAr Wy g
FT 957 7 ag 99 g9 F a1z WY 3 Fre) g F FIO00 THLBT § FHAN
gATT a1 srgar & < wami

a< fagra F1 aa9 afus SeangT FHaAT U7 I gHT ) AFEAA
FT A5 5 frga-graaa fagra qafafaa 31 SqF oqam ¥ a3 €ax
Fagdt § o Fax: famda qar ey qsar QA 1w Ay
g wafa g3 I $9< F g+ faeg a o fafraq Traaig qar oF
fafeaa faadtar @ wgar &)1 9wy w9 @A ges-fe A feaa facde
e & T @rar gA faur Y Aregar oy w9 @Y €)1 ardsar ¥ 9
g7 &2 faar A ag agamar fF @ Fa@ fha-fag @ o @ s
qar uF & farg qx fafuw aa 1 AT £30, sfeg 9% ww W quiaan
qY 11 39 TF F faagq qar TraF F a7 qreafqs adl §1 Tw R
afeqea WY 7Y 31 A Q) Faw gAR wieass F1 399 §, Fowwr fawior gawr
adn-fagra 7 gfez ¥ fad fear awaa § ag os qar & aifas gam
qr S qr & faar cazd & wa F1 qAam & 47 fFar Tar ) g@@ qun
& fa? aY g g sfas asqel qar gfaayel fagrea Y @ FAT i

¥.22. sfafsaaar w1 fagra. 9 {65 I gaw Syt It )
JFTT FT TF &7 T & & frwar) 9z 9T ag w7 (e, 39 g1 98l
a1 gHaT) wu-fagrea s F A F fawg § g 9@ qq@n @ F
oy AT g & wgr adf srawar fw ag wat frkam gf, saarqaw § fv ag
Fo7 g7 U favg ax 78 frvm . feeafs wor arel s dear & fawa @]
g1 a1 &Y afrs o IrAT, FE O FA | gt sfus qrETagr Afaw g
QT A I e a Y T T FJ T TGN §), TGT I qg7 &y &hor
1w afy gu fafewor oz sana & o= 58 arq &1 qar @A 918 i fea
e q forqar sFmr Wr—agiq 5w s o3 fFaw wor A avgw
fafeaa ¢ ¥ qaraam § sraad §1 g, STFY TEAIEAT 1T FTFHFS §)
§9 QENTEAT ¥ gH Haw Ay MG FT qHQ § 15 9w favg o< feaar
ST g Al §, 7 o frqar HTe g



RY¥ faam & 73 T

¥.9R. A B WAL g TT &IF B qf4F AT AW T3T FHFA 21
q-fagrea &t < F g9 GENTAAT FT AT AT GFd & 1 T A ST
a3 &l § q THIT-H0r F Afq-e07 Fv fAaier w3 & 97 @eaA
freY oF farg 9T S AT *T intensity NI IY gX THIT-FT F I
farg 9T §F FT FEATIAT HIT THT &1 T AV 3 GEATFAT FT q&T1 T#4)
TG FY H AT FIT FT T W AT G567 &1 IFHra-%07 & fqua ¥ gu
FqAT @1 S0 g R & 06 TF-F 5 kg @7 § o gw /7
frateo a3 &y et &1 afe o a T A= ¥ ¥ adt o & arfers o1-
T 1T E AV W HZ qHA & 1F O F F AY ATeAT AFTR-F7 F G FY
FEATEAT SFF § 1 T TFI AN T W& A TeATE g5 —TF H GEATTFTHT
frequr grar & agr gadr § 09 F71 €asaqr & fad N uF g faar
ST g—

gd qdur & srqar sfafera 741 faars 3q1 & ? qdur & AO1F F) A s
FSY T qag T AT QAT &1 & gag T FHON A qraq qo Y
21 gg gag AT aqer g AFAT § % SwTR FT HFAA AT AT Y AT
AT qF AT AT ATAT WET GET FAT (A1 TAS gH Jg o1 q1MAT TIf7Q
fix e Faier @Y AT AN ATT & AT T g @ A § 1 AT afg qawrw
FT FAT TF g F A TF 3 T¥AT 731 & {5 =F0ar For F1gT sy (i<
AT ZAX AT T I FWiFE FO' F1 fawreT adi g awar a7 gw qgr
F7 g4 & (5 Lo Ifqma grvraar § fF sorador & age fasa a1d e
gaY S ggay Y graraatg 6 ag g ar o | o9 afy qqo F afgar
qUEdA & WA ¥ UF 92 o fEar S v ag geaa @ F garm-wor
T 97 QR ATHT TFAA (T8 QgL fAFaaast qint # faqwea @
ST | E9 T2T B g7 T THI T2 HA 8 (96 THIT-FT & IT7 § q18T
faFaa A7 TEATAAT T &Y T &, A1 A1 M Fg a7 § B 95 7-5r 39 U
srRartaT A8 81 AR afzag Areqw § fF wama-worqe a3 g agar, a7
qrataa (ool quTed &Y SaT o fraet g8 adal 7 draar ag st |

guwraqT &1 fagra gar faa sfa faa & sraq & g fqgaar w@ar
&1 forafY geteTd sift fiat it Tedt § 7 g anaet Y g &



W —qd AT T 31

fasre 17 &? afz g7 gaearn 1 fafeag aa faar s av T @ 218
AL H AHT HAT AR T foret 51 faar gon @ar adw faa F awig
1 9% AR § 37 gzaral & feay safsafage av afea @7 At
FEATIAT T & ATAT gy & A 7y F107 & o Aqen sifus W7 A
g1 71T ATy, F7qT § uF TAq7 FEaE 7 AT Wr | A9 fFw guw
Fgl 9T &, TZ TTA &1 GATAF QT BT 3GF LAAT THAT & KT g A1 % feafa
#1 fad guaaq § aa7 ar &1 9<eg afe gf fawar & 7 & ag g=r9%8
fafzaa w1 & 73 Fz axar fr gy feafa sz e & ? ag @ar swm?
AAT T F ATAX 9K 92 IF 37 7 0F I & an—fasg A
AATATTN I FT 94 Tg g1 % 419 39 qua 39 &7 § w47 W &1 awar
g1 A dife, gat fa ot gf 37 & sgaadl go afz afzd faa &1 qq
W HIE & AFATH FT AT AT ATH FT I Qo WA Afau1d FT 001 T
gw1T s faat # o afs g ¥ a@a 7 gu Qv aiwd few 5@ g9 &
HISAE Y WA & AFAT Y| AT qF AT @I I W av wifq
Faar g Tgr1 afqfzaaar sz & W@ @ difse fF g7 sffzaaar @
T F ATT AT H F1E ST ATAT AT FI0AF F1 AMGA § £ A1 qar arg
AT ATAT AN AZ TFHIT I TS WHT HTHTE 7| Jg AT 717 W7 rferfa=aar
FT ATAT T FFAT &1 A Al o7 ;g iz arg Frars & sy v srfafesraan
T AT Y JTAA | A F7 feafq 1 A T QY 4w

JF T 9w A1 Afafzaaar &1 grasy wfas dae E {1 W@
IZTEAT & A F THTI-FT, FET FT I, 21 F1 92 AF A, I gH 3&d
g f arre &1 wfeaca §, aff g, SaFmaFor & i ara g, sfeasa § s
garR fas siad & a0 § fa=axd W §1 9%g 19 & g=19F F) foa A
q qqq g *y feafq &1 77 grar & sawr fasfag FL@aET aid e &
famror agl ¥, stfag IaFT fagreeaa Q1 Gaas FTAFATL | T THIL
a8 2, faad gaR IFE-F7 & T19 F1 frefaq sTAaTer a6 faaor
FT &, qraror Wifaes 3w A4 & ; afag dar fasrerens 2 & format fmtor
wforq #Y ggraar ¥ gad qoAY giaar & fag s faar ) ag ar 9« 39
g Fr afrareas sfaqft &1 58 IFR TFR-F S {w H{ fewo a@



R famE & ag T

qIY 1 & qg Wifaw § qar I afeqea &; A a<m #1 941g faq 3
# T & a3 at gATR AfeqsF w1 AR g1 IGT T FqF2er Frarda A
¥ 1At war; AT g8 g A T aq F 3w § sl aqear qan

L°93. &qA1 ‘T ¢E ‘SO0 wravacy gEfa W afqad ® A qE@arsar
& fafwor &Y qreAmrEar (Atomicity) & qd ag #reaar ot f wHfy
¥ qFEqar & AT afg F1r o § & A wrd N @ F & T arror oY
FEI AT FA Y AT A §1 w1 7g § R TF AT apefy Oy FrawdA
LY qgT1 ARTAGS FT AV AOAT-TAT FIA STAT, TG TIAT FT IA% A7 7
e g1 afg w5fv & gaa an @ TAF IF-F0 0F &Y farg 9T 1w
fir@an ) g IHTT-FU TF &Y AT F A7 @ &)1 A 3z uw @ wawra-wr
FI-AR AT Y AR T 9 EFAT AV AT |GT {6 TI+ qre ag foar
farg ax fircar &1 &Y 971 af gF-OF FF gwE-wor gqdor o R ar
oS g FAHa T A A1d rqq AT ATFT | TAF T F A1 &Y A3
faei, 937G BT F AT arg fAFAd, g TE) w1 91 aFqn)

g5 F T AT F1T qAT FIOT & qeaey § faeq@ FLAA 59H
faeg ag a% 96ga &40 fF 9@ gaw § qfefeafs ago wi—uw-dY
qfcfeafs 7 W—uw-q FTX0A G O CH-ATHE FT A | AgT ILAZ A
Fg T § 1 9% Fafieor £t g ¥ g agt d|a § 6 A Sfrr-For a1gT
e § AT A A9 A A §, I H ugF wgng fefrgnag
78 72 aFd 5 A9-¥ IgR fAAdAT AT FT argw o fafwor #y
qIEATEAT ¥ A gAR w0 ¥ apw afcadq 67 §; sgfe # dar afl
2 A ArHfaE A0 JraRTF T A FT4 AVTFHRT F qraeq § G a1 § |
3T afe w1d AT FTI0 w71 GFaey g1 {7 a1 a8 gAY Ffg F X &)

o4y ara adl § & qard Y areAfasar § fafsor @ qarofasar
sfqs JrEAdaaF a1 ITAN gV qeg A ag & f a2rd #y qreArorfasar
¥ oY gurdr AreaarAl ¥ ¥ & sy afvad R €

we¥. T w1 fagra. a9 gu F@Er-fagra & fasrg 7 =< sqra
Qa@ q‘tq‘rvl-aqu‘z (Atomic spectra) ®V a1 fY IF F1E qRET ?Ti’f GEA R Tl
2R 2% ¥ LB A TIATY Y AT F IR AR A FY oY | qeAmoy F 3w Fardh



WfzA—gd AT A

13 fazgaroy afcrar a2 @ &1 ag gw afgw &Y qaramy § v aamy w1 a8
&7 g afafama F fraal § Svw i doar 911 a0 afafaw F sgaw
@ ¥ AT T AT F FTOT AT FAT @Y A § oy s gg &
FTA GIAT IART TAET IAT AT g1 AT ¥ TTAIY F ©T T FF TF
FETAT F—ATH AT, IgA7 $7 9T  Foa¥ oF sFar fagary afa
qfewaT #T T &1 a’tt#ﬁr% T IRAIL [ AL FI 4T
agar &, faad swt-sul (et )%’\‘T’T geaT g, A ¢, R, TR FAt-
F IF TTATY § g qHA § | FIHT 7 qg gorr {6 a0 7 19U qE
A AFHAT §, TG ITH ST (F9 ¥ F7 FA1HT TF w07 H737 @y foraa
F1T07 faegamy FY arfyw & =0 s<aren gfafwar aw 7 § e @
SHT AT T QU QAN F FA1 &7 fAa gra ar g K T gaa7
HTHRT & 7€ AT &1 TG T fagrea F Jare qIamp ¥ fafeor a8t
& a&ar, 9« {7 ag aea § B Ieom &1 qeang fafwor & A aFar § @R
W AFAT | o Igw A gavaw fan f faqamy & fad ag smasas T
2 frag oF & T ¥ @, UF @ A FT ATATA RN T T FEA
31T ¥ fag w2 aFa &) F@ier-fagra & g SIrgeor # gn fafwwor o

argf AT A 4T, aF gw fafeor F<RaT a3 &Y St frew 39 @
e araea &

Fat=h x argfer

g TTAT A g ARt wT AT A &1 AV X wowar A7 i ora off Py
o fafeaa v § ga At ¥ 937w W@ 9T Fr Ay ag St Aar
HIAT AT &1 IF ATIT FIAT FT T U7 AT 21 N ¥ §F FAT B
afgd wrq faar @) fe oo feama & o amqfa o€ ag 5 sadr § aﬁ
forat Ig9w & quigz (i€ 41y

ITAT FT 42 99E (Spectrum) TIY TXA AT & AR Famr Kit
[T FoiT FJT AT &1 FHIQA BSA ¥ T 72 IR quige Frw-frm
afgai & sz srran  fawer ad grand e Fafreor ) frw-fire sgfaa §

" o—fito



L fawrt & T W

R &7 argfaat & free 21 fafecor a8 §) Qo Qar §? fafsor &
ferwrar 71 8 ? waat weor 7Y § fr aqoiez X e sat v fevedda go
¢ =g foift arr & @Y o Y, srfirg g A faregamoy #Y 9@ HT ¥ ArE & Y
A AN ART AT QT F AL AT $Y JZT HIA § AT

I a¥ $7 gE ¥ gu, fadie AT & fagra #r gfie # )
AT § gW A $g T4 & 5 A F fagr 7 ag fag w5 faar s o
1 faferzor, wra-warg # 781 §ar ; afeg agF § et Mfaal 7 ag
fem-fira s ¥ AT 1 TG AT AT FIAT R FO-HOT FI& @AT
a1 & ag W g7 § s Sua sat geor 7€ & awdt 1 FAT A1 AT FON
wY quf dear F € aF9T §)

¥. % Weadawt ¥ e fagrar. o el oY 39 ool wrw &W
gfger W 3w 98 &)1 5T, |4fs g fagraal o3 or-fagrea w1 oF wfa-
HTX THTT 987 §, X §@ T8 ¥ §aT fad=a &3 qar &y =ifgq) ¥Aw
Asarad a<a F aearop & Arf Yt &, e ar<i i Faparop afiosar
QRIS TR AT FE AFRF FUGA § | T HAqT-HT Y T
sty ara ag AT & 6 I fonefy ot awa araeY afir Y sqaear 93w G
§ 9 @ syaeqr & qfiadT § @0 ¥ a1 @ oF AT FO @ F AT TH
faerary B o fagw axdY §, a1 oF wAY Argfaarer fafeeor &1 w0
(v — o) fasar agqr) s Prarst #Y Wsdrasdt Brara dar &
T &1 & Pprat & A aewop A afiad® g wrar {1 qewmop agan @,
arfat axadt §—g@ afeadq F WA 1 W ey W s Frafaa
T Fcama | Aeaw ¥ o s § AT Yoo, 000,000 qrATIET
&Y arfnal ¥ afa I afcada ar 31 QY g o afada s A5 T
gt gan g aftada dy arasy § 1 Wearasdf a=al at v+ Wifas
firar & fagg & 7 @@ &) o @ w3 § 5 ¥ Frnd e § P §)
Wearerstt a<al «v ag fox wramadiw ar; qar fay aofa § ofgd w4t
71 e AT AT

g fox a9} @ty aga-¥ N wEn gAOA o fw fFw gAY
i ofgd g2 At e Y AR W ? Lo wF anfimat gzt § gE



dqzA—gd e azaTy R

IFTH; FIT-FT T T Lo FAE AfAAT F ardAq, T W Qv A
Fgl 9T aFAT 59F favg ¥ afg gw §g W fagaw @F Fg 990 a9
ar 9g qeag a1 fF Wegw 1 Wifas o § oftadq 50 & sy g
SaF T FY ATFAY Yy 227 A Fparelt aT gy frd=or ar a9 ; a3y
aar §5 W A {1 T adt ara { v arfaat s gear axAme & faa
gfagra ox frdeaar §; Fifs afs Qar Qar d av axamorst 1 fara
gfagra Saay arfwal #Y 228 A Brar A T390 gFar @ g ¥
q1d 74 Wsaw F qowrops’ wv arfaat § @ afq ¥ <zt & faw afa &
arel a¥ X Wean F qeATET #71 gH v 7€y gwmar Iifgy fF 9w
qifyaf gzt § v QR AR X FT XA qEY AT, WA qT 1 F
o fae qemy # Afw 2e K g A AG—ag ¥ gFfa # faar
FI & & (F9 ¥ F7 7T qQ1) FAT grav g

fasm ¥ ar g@ aem A agar @ &), IWT F @H wEeT qga 97
war ; FEifE faeg #Y oF gfar & (TT-enET ) ST SR ST # 9E
& AT AT Y- FrE AWsaw F qeATop T 3@ FAX {1 afe I
afg g wfy-fasra ¥ fraarane @afaa gt deara starw1E aforaw
WAF T F QR Afasa FT Hq Af01T Y FEEIT § A0 qHFATL | TG
7€ @i & ag fag & war fF ag AT gt fr s aeamy & avfir s
Z23M, TF BT FA, I CF F @ A FH AFR A F 0, fmON
&9 98 T %g AHA (F A-UT T AT FIAT AT qrgar w@we
FAM A IH AT A1 wifge o uw s afea @ o 17 Pl §Y
HIAT THGT & AT HT EY |

Y. 9%, watar AT AWedtaw fagral § qwvam, g A q=T 92
N oF AR 99 A 7 A fagral ¥ 7 57 o geaew T faad
qEar1 w1 AT, oF F1S a1S (Card Board ) ST AFTA & 5 arieft straefy
AN ag frx wrdwm ; afq F19 A F AFMT A b a7 av I iy
a R Fgar fre s, AR F, o afger @it & Fre T4 & 93 o @
a7 e, A F TF NA F qTHA Looo® F. wT faar qard Iad
feaq scw qoamp A ferel § fAEll @ @ o @@ 5w



Yoo famtn & ag avn

qEATSAT & At At qgit AR 7y A T —gg A fEd AT g5 937
afg Fa gaar & AT AV qZ FAT AW A7 fF 0F Fagw qrAT 9
R qaaTopE § ST At afg il o< faraai § w1 a3y Qe s
¥ fag adi § aFT1 TaF cosdlHTw N g1 | Fgr {6 gW ag wra FAw
T1fgq f AT et ¥ &y 7Y @ad ot freawy §; S @ wR fag
s arfat far Freor Y zadt § 1 I ag afas v §, fawr #8
FROT AL 2 |

ATFEET FT ag TeEIH0 o Weaduw fagra A § qfee adi
%ar, afag ag @At 97 F fafwoon & fag sogaa &1 sgfa# ga@s a0
(amror) Tad & &) QUi & AFATY; AZEAA AW  TFATY | FAA FIAT
& g, 78 T of § — a7 A1 917 A € IV CF 9T ) IR
#1431 FT07 Faa WsArgHT qzrat § & agl v ga, saFr Qv wwla &
FE AN &1 wHla e QF fraw Y (79 & w9 97 A1 gfvan &)
74 ST | e aY F1d a9 HIOT § |

AT e fawra ‘F1d A1 TR F WG T UL AT AT F—FH
Fex ¥ H1E TR A Ag FT gwar1 afe @ aLw F AT qregAr A QA
o a1 far & A7 fgaandy &1 suF afeaea w1 71€ fag 7
AT IGRT FHAATHT AT H1E JF T AAMN I IqH qwAaral fafaanz §,
oq: 9% sfeaca & fag ad Wt rmvdr gw afg™ & sz o & 5 ‘wrd
A ww’ & A qA-gfar # § fadlw @ amr §; @ ghar
¥ 39 Q¥ <1 & fyad g fagra #t gfte 7 faadt ) gadr am ag fr
fo T gfa ¥ oft g7 wemal & faaew 3 fad dear-arex Ffranar ae
€11 gt aedt, &l aean At g, gw Iawt faaerdenr ¥ fawi &
FIAGTE | areqd § gurr saa oY Frat azamoplasta % waq ar whasy Fr
AN f@x, 5967 A5 107 4G fe@ar) @ar (Insurance) FAATAT AT
@ a1 ¥ faaraed) a8 & fo g el 93w gevear Y, staar T4
qeq qF a¥ F 7L T A1AGN 1 IA%! At frar=ed’ g9 q1a ¥ § v afos
g afas gy ad fray sl X awq §1 AF @ qF5R qarfaw wr
AT & asqaa ¥ oy qF fadie & av sufema g & s



g AT Ty TR

IR Yy AT AL &1 AFIG IAFTAU ST AV GHGH ATAN FT AeAAA
FA X AN AT IT THIT g0 3G § i g ATAQ1es ofvaw & fod
safa ¥ w14 AT FTIT FT 4T A ITHT GIEIT FEIF a7 J0AT § 1

Y. Qo. 7at faam.  faam & g@ <o § wfq Y afawaar 7@ a—
ML 7T G FTE F & fow g1 ([WH § fgmww T8 9,
97w fRaT FY $T a1 FIE 9T 57 FT AATT 1T FAT Y AY g AT
TFaT fF FT F gL FIA F a1 IqH 43 q1fAa) F1 HaT A grar §)
@ 907 § ga¥ afas wa@ w1 @R s F fagra w1 agam
arfaal & 228 7 @ 79 fagra st anmam & T8 o) F9 dar s
gt fop g amoy Y o frema @it &, foed o ag 2zam §; g
frena—ara—ead Ao § QU SRATAATAT Y ; I8 AT AT &7
g AT g, faavAg T s fraa fed 1 faza ¥ dwras Ay woif §
ag 9qY gite F1 @ AW T AA AT IF AT F1 gqF A% FA A g
AMARAFAT TG GHHT TE—AqaT 4% FaY {5 397 T& v &Y A8 awam)

qg 99 ¢ f& aga-a@r stfeq A Saat gf anearsil #v oFisw w1 For
GAAT qHT, IIAT & JUTE FT FTOT A IFFT T IFY (G0 3 FHT |
9T N3 a3 § 6 a1 ag i stfas wfew aofqei &1 faacor 2 g1? adi)
agy Agl, Az aERAATAY g a9 foT, TF guA FreoraTg AR sifaaar s
sfcarrwzfaar agdtw  fe st e a9q @ ST s €, g g A
FTWAH TT A 9 AT Fq1a4 o Wfaw aaar ) w@ter-fagra W
Freaq # av Q&1 & FIW FIAA § A7 A F1 TA-fawrT—e 0w w
IS X ga ATAA &1 7 GV foar a1 afg & I F T N 0w
ATTHY AMF FT A CF TAAFT q718 109 57 afemaer ama ? ad
a1q Fater-fagrea A1 W W—sarfaq a8 ST ATewt Ay aIg & Y A A
FAF T&7 TIAT @I g1 A A GIFT OO0 FT AQ a1 NERyAw qrgavge
JIFT A, Fe A1 4 AT 1 AL w@iw ¥ NEfgaw qrgAgE #@
qavg faar ar, faad 7@ § FseHa g

¥.5. TATET. AT F GIATY BT (97T GEAFUT A gE AT ¥ oy
T AR Fre § faeRor w3 § TRy & ArgR T WA oE-¥ Y §)



R farm & 7 T

fargaTey &Y @ R AW A A1 FwY, Frw T g UE gET B A
& A T 7@ gwx fyw gFR gw vl B @ awy € Fasgamal ¥
O T AT AT IR AGAToEH] & AT 9 AT war § Sy qeAT
F argR §; TRAT F R FT @y Y AgA {1 q9 gW ag DY Fg
% & f fasgamor 1 Y @sT A F argT @ ad FeT A A AN
FY <1q § faaaaarat faard & Far o7 ag w0 6 I qTH rT ]2
et 3 darfas amEMR AN s N I war g e wEfa &
et ot qer 1 faor SR afrg ¥ fawl @ @ A S E;
A FIW a8 & & o g wfora ¥ frae & spame wafa & g aedi &
fag sw& afaant av qifaF gomeft F sreafas oy T o §; Aaw
F3W grar § 9 fradi qar I fal Y agmar & ga¥ qeal 1 eadHwTw
FAT A X TEATFVT F7 freqw a@ grr fFar av, gad T 5w &
fa=rcar (Propagation) & fa@ £4C #Y HqAT A1 &Y AT I T FATE ATAT
FIH | T AT A FEIN ATA-99Y qeql F1 qATET 72 fear 93wy s
wHfa & ga qedl &1 QU fEE<or gAY FA7 AT AV A AqEA g A7

Heisenberg ¥ @ @A #1 g & 3wt §3@r | Iqq qAfas
a<al & quiaet &7 fagamw feam 1 g wawi & ag fag gen e safaat
wda qui wear gy &; AT g ot 5 ¥ wad o 33 s q@ safadi @
F=aT AT 1 g7 9 wnafadl ® gy Afar H—ax gqF o0 A
AT srgfaal A deTel w1, R, 3, ¥, ¥, qui gearel q
o fafeaa araeg 911 1T 7 98 @ fagrar a1 fF aq-ad) dearn ¥
grafraa enafaal &1 a0 QUi dx-fasm & avag &) a@a § A
srgfaat 3a fagary # §dt § i Tifv & geea a7 ) E, W) oF w9
¥ oot 5 A &Y afoRaT S9 gReq AT 9% faaAEr a) Far § I
& zaw aafa it &1 g afx dx-fama ¥ o7 fagaopd
arfaai it fagrel S ot anfeal & arar & @ g sramarar faeei

v QY &Y srear aqa) & faa<or § ot o) | =gz F oAy faw
¥gd ¥ g o wgl & At W fafeas ww @ om o qEEl
e qpn wg & At 7 fraer Iu frawt & e wt @) quenrwde



A~ W T 21

F AF IAAATT FT ATAT TGATAT J4T I3 I Woqw gonm fw =gz &
fegra goeq oSl w & ofas awaar & arp @7 §)1 vaaT 3
g afcfeafa w1 @9 Iarar dT aify & geea fagampa & Sav s
g FF-fama 1 940 fFAT1 @ SR gAwad ¥ i F gy
farzgaopei & fad =gz ik A A1 & fagral w1 3@ fram 1 gL &
WAz A 7 av ag far ar 5 fasgamy st qea 9w # Gz 3 faaw
# ST S B 979 fwar; fHeg qITaT ¥ quwr faega € Sear &0
faar) sEw «gea & fagial @ aga 39 w9 § sear #R fgarg §
g fFar



]
HE AR A

.0 famwrenfe. a9 9@ § <@ sreqrw Y farer < § Y AT
g & anfl-onit 1% QY faae ofgr = =l 1 sfeaca 7 an @ faae &
ET ST gaAT &1 T AT qedt srgar gfee w1 o anfe ar? o w4
QETEAT A7 579 9g gtz 7 W P AR oFHres w8 § uFewar g af«
F1$ arf g Y IEY 9fger a7 97 ? 1T F7 A8 W17 afg T grar av afgr wr
I Igd G 4TI AfK g Fg 0 o anfr qray qreay sz grav g
3ad qfger #ar a1 ? 1T FH AT FT IAT AT 919 A &7 78 q%F QAT
2 fr o gz amT wEw g {1 Rl a7 oF awa 1 fawa § AR
g9 §9 T TS G FgAT A81 AZI | IY g GW I SATHAT ATEQ &
gfearrya faei 1w fagra g ?

TF 997 9T, I I HIA AT FT TF NAT 971 A AR 98 05
IAAA G T3 FT AA & AQATL AT A oY 71 HqQ 9T 39 q<A
FT AL | T@ SV THIA FT Afeqa Y g7 oo g1 afk gt F 5@ I
q I qIT IF TF B I7 (a1 A1 AT IS AT AT H7 qvqwr fear
a1 A 78 g e 9% 30°C ag s gfaar ey gl am
FHAFT ¥ &1 gy weA § e Sad qrawra w) aifas fafua & A= s



s st o= Q¥

=ar §, A aY I w1 FAATy FHArQ fRar 4T 9 Yo
FAHIET 9T & 91 AT @ wraAar 5 FA-dr-w 7g@ f
A 7T Yo FrAfET § gX QY gt F1 s W faae g€ s
11 ag 99 g #Y frar - @ ) arsrgeR T @
T A 8, wiasy § @y gt 3 FondAM e faqar f
T § I fauel g€ g ¥ T y@edr Yy FW A @wEl ay a9
£iT )

s R s gfg@ A sl s TR i @
agTAl # S Wi gRfaaw v Aifay F gar § € g 1 AW Fadr
) =7 a<al # mfwat tag & czdY wd &, faad @rar (Lead) awan
WAT ] T @Y F A7 § I A IH HT 9771 FATAT AAT N G
fafer & qar @ a= Avew ganr f gferam § A8 sz Qe Y & foret
a9 R @< 39 ¥ afus g A 7@ T g9 FE 957 § @AW
qUAR FT F77 R @IT F afus a6t & 78 gar) fre N sw ag 86
aifa ag faaar garr gard @ Fat § smar? Faa gard § gFarsrad,
FAR ug annfz &1 fAmter 4§ garr ? g ¥ qF darfas ‘awa’ ¥ qqq afgw
T9 AT FIA ISMAT| IGT FET 0 7 781 Y AT qF A ToSA AR HY
THFT F FIAT g5 81 3@ AFAHA QA F qga ¥ @3 § F TAEIA
faaw w31 s areifaes w1ve 7 gF ga} wq &1 gfqarad fear 1 SEd
w1 F faar eas< & & qd & 5@ afkare Y s fear &1 Fee F1 a1
oY fon G ST H 79 T 0 AT 47, Y A1 FF ST AT HIT AT L
9 qAAT 97| G-y fafwor gar war, ag ST 93T, T nATT { FHY
H1E, Iy ZQFTITIF AT AT AG S A AN 79 & FE- 20 (el
i, faegia gv agl #v faator frar =& sy S s
wregar Y

gfzar qafas sos Jaa3w ¥ 78 fag fFan fe e o7 arcarm
qraTd 37 & A1 9N eeqT wfawear 1 ag wfawear oAt w9
o 17 YT SITCATE FY ST AT G &Y TE A BT O Goor F
fagrer #1 ga:sftaw sra garm\ awa ¥ fagral § g9 ofcadq s



0% faww & a7 =<

FAT 9301 T B I 90 fF 9 #1 970 gF AR ogq q &
woy F F0r garr A1, 9 fag A g wwT; Wifs geww ard A wvav aga
7 At &1 ag qwer 1 f5 d9d gegw ar ¥ ag, wfeg e ek
AR Y GATENIT| TR I TF qoeat AR I gY 1% fp arrfer ga e d
IW TG FT AW FATHT G F4Y & ? TqHT FROT Ig FraAr w47 fF 9@
qg @ud gar a1 a7 gd F A AT A FT VAT A7 A AT 57 TG F
I AT AT FHY AW F FTLO0 IAHT AT JATHFI G 7471 9T (T qA
auea & f5 5@ qua a1 g@ & =13 o fFet v ST A9 A 1 W@
IART BT W O AT 47 fF 379 ag F9 F1 fawreer g g v
2, fyasr $g srae s Y faaar ] awd &1 ag fagra W sfus
AT AG AN AT

T 1R¥3 | FTHAY F TF IMAF ¥ AT QF AT AT IqYTATAT
fa wree quT ATcoT & faeg awt F1 @aTaT fRar S aFar 1 FE 0
351 & faerfaa famma 3 qedt 7Y TamfTs @ F fawa § gArdy o A
qga §F T faar &) 78 GWAT Srav or 5 gd S g Ay warafw
AT UH AT &) (T & fagrea & @ Qar § gr aifge; wifs b &
¥ a1 qedY 1 517 g §) 93 famra 7 g aawrar fF <=ar oAy agi
2\ dmifas fagoraor @t 7€)y Fgar & B gard g § sfyaas amadtee,
fafasin, M X g@R Wi a<ai &1 ara7 @y &) g aeq ot aga
w9 &) gd ¥ auww Yo famd wrar ¥ SIow qrAv awar g1 @
sfafeaa Qferaw & wrm W gF § aga afus {1 39 9911 F =390y
¥ ag eqe w1 faar fE ged) # £ a<al o afusar @ ¥ gd A =T ¥ F9m
2% & T I &1 T AN 7 ag A fag feat i agAl qar agi &
e #1 3w g 76 @ wfog Sad 9ad §) 5@ =g #1 oF faedl-
qTH 3T & 9,000,000 T HIAL ﬁ'f\aﬁﬁ"ﬂ'%:ﬂ"—( T 9319 T AT HY
&% gF FdT T 41 9 9aTd FY TTAT FT A gH FAUS! I & T
feaqa ael ¥ AT THTR-F=HAT & AT §

FT7e AT Aeerq F g AW A7 6 gF F A N da Y, foww @
exd ff wg ww q@ ) aw xugy g wez gar § s g afi ¥ a1y # xw



ante st s 2009

qE T G G AT AM H—AHaA agr W, fomwd wrd aww 41 A9
Wi, faad sfuwax sgaa @R §ifvaw | 1, v ay gd Q@ margdm
srgar 3w § fa=ira g war g afz gw afgat arq wv Avay & @ g4 A
afe sraet o 9 AR AT Y AF ) T gH gAY A1 B A A fad
areq AT IIAT ]| AAQT T €@ IR T g4 FT 579 IF 9279  gAT
oY ey & a7 &, a9 TAHT ATFT W7 A Y 73 ¥ @r Qw1 a8 A9 59
g 9314 F A1 AT AT FHHY FEYAT T AFR DG :—TF M &
AT AR qIY W ], @ Ay A DA-TE Agfaat 3T @ E ag =
3T gF T ®T &, gAY IF TT FT AT IY A ALY 3% § AR wgfaqt
9319 & F2-FE Fr g1 7T e wfaat 7 qgfaa) F o s
I IY @1 A A FT GIRT T AR TG AF AT BN
F qr 7€ Y v QY AT AT SATAEY AAT o FAL HI @T & A GHAT| 79
gad ¥ 17 gy § wfaat a0 1 @ oF gER B AE) @ awd,
AT A agfadl F @FEcgy N @ 7€ &1 g T A9 F Fuf F
g e s a3l § faay o SrEd $R S A g 99 agfwai—
Fg AgIas & a2 | ¥ g #grias gArR g T aforg A Fgar ¥
ag starT @ faar qar @ f won & wg faSi @Y @A & faE
ATHT o FXF qY o antl w3l & faatow F z@ fagrea ¥ o*
wEeAqU qeq qFE AT 1 qF IF 4T @M AR IqA FU @A a9
a% Frer F a3 T & AT 7T, wqiq 97 a5 P2 R T8 FUTFT
uqor § a9 a% g faaer g€ qar § W@ 93y w7 ag fear aarea @
st @ fafw<er v /T & g aag 3 93 SraE At AR
1GIT TGN

7q fagra A oF @A wETAqw A 31 a8 fagra wgar g f
gtz afearc & Iaggl & At ¥ o fafzaa av avaew @)1 €7 99 39907
grgey & 0F QA QEATA AR AT F a1 FT A9 a7 &)1 frm
o feofy g —



Qom fawm & 7@ =T

g BT AT q@agd AT

. 9% 0'3I5V
R YA 0933 3's%
3. l{tﬂ‘ Q000 P35
¥, HIA L URY TUR
. % I E&Y) 299
% ageafa Y03 R
o. aft SR EL a3
5. I 2%°2%28 R0}
R. A 300l 2°Yg
fo. A ]’ 232

Tq arfeoly § o 9 & g & s ¥ ¥ &1 ag q@I qeAT
o Y g A greal ¥ )1 srat qet AR gd Y g8 A gAE A
TR WIGT AT &1 gAR @I A AREt G w3 § 5 @a qm qn-
wT RN

gfag & 3 SWE &1 3T YA FY arfont § gafs araea qwgw
Tt At A, f6 Y o fafka @ o ggar @)

T 9 qUS ¥ qTHL GH UG WA T {55 3@ TaqrX WO H7 F97 AT Y
T AT AT AT Y AR qT1 FAHT ST LA IACG ) oF Fo01 § FaOF
WIATHR 37 F71 § 72-a2 fae a7 @ 9 97 @ 7 ag stz foraay ga fwar
¥ wrr wgY forar g, 3§ saveq & AT AT FEQO I} A =qT FiA & fAd
JY ATAT 00,000,000 X AT FNT| T THY AT IIAT &Y &, Frarer
f& 7@l & famio ¥ s an) @ fagrasToF qea ag ag d fr odi &
FAX FY TETAT AGETCT TG AfGg facga qraRor oY) qAS F fagra
¥ ¥ oF F@rarer &9 fgav wav v qeqd § wuAr ¥ ag fag w3 far
f& aga) &1 QHT g I ¥, foad ama %0,000,000,000
qery &, @eat agt ¥ Faw gy § a G FFAT 91

* qodl AT g F gL HY GHIE A TAT




it s s 2o%

SAF AT FAG AT & | FATI ATHTIIT H &Y vl ¥ ug & foyvapr
Wifa® qrarEeer g@ qedt 98 § fawar &) ag Az ag g M T sa )
At a8 ? AET-F0l § qoT €T F1GT, IIT, AT 9T ATFZIAT
FT H IaT &1 NeAF 7g N gea! acal #1 afqawar gidr §, o1a: gw ag Arw
W & & 57 aeampEt § w3 7 F3 sihaw segfea & S8 g AT §
for wad § T a<al F1 59 qHR § 7 Y 5 raw segpfea g a3, @n
FENTEAAT 9T FW | I g g T qF nAr Afge R ow @ @
qTATIEET FY Afawar g #T gq AT &7 AN AZN g1 qedT I AF Araq
FT 32T g1 qHaT § oY a1 10 § 5 gaR 781 9T faw 7 F—a18 W
AT § @Al AT & N T A | A TF AT N G §A a7 FeGfed
&1, fe ag Tt s frars qar fas@ & a 78 & WX JM 4g
Fg1 A o1 aFar fw gat 7@ 9x shaw fre geR fawfaq &
FHAT 1 g A O GFAT Y THFT AT FHARTG F ST HT 8077
% fAaqT I | TR 13 gW WId AT AT O & S w7 qeqqT & Wi
T %, R it ga wdi ¥ faag § garwr o g & W@

% . fasa w1 faeare.  ag gam @R 9l & fawr 7 37 srwmen)
qeq T, TF TE G AT IHAT; TG T8 AR A T & qga frwe
AT 9TAT &1 W A & O A g e o 5o v fafaa ga, w
qg Qar & 91 Sar § o) Far ff W ? av g fawa awma a7w
@’

W HIN [T & ATHR 92 Y oF fafeaa wa & og o= € 5 @, P
a3 @ 2, g% faFw & T@r ¥ @H 4T 41, g9 § AR whasy
A1 I AT gH TG AITHE I ATr & T G TR 5 7 IALT AT
2 o Far g S arnfe’ a1 IR, g, 8 e o a1 g wg-
#E FY ATT AT T @IF AN A1 Y AT BT AT Y AT FAAT § §)
ATHTA & FG AAAT AT AL F8 G 9 A § | ¥ G HqAT AT F0 &
e 7 & fagra o= smaifa §; 9% F qmEr g agl W
THTAfS TIAT F AT T AT TG Fg T § | Aiaw R Qg JF
Wedraeft aea oY 7w faanr § aga & agaw fog gu ) faxa @@ qeal



%o fad & 7@ w0

Mm@, AN Tgura A ad §I A Hag s ar
Ay g frator g3fa & s o @Y <@ & srgar wiesy § ¥ a7 qura Y
ST 9%g 8w afgar g aar 9% & fF g acal & faator & fadr sravsmer
JTIHTA FT ATTLIAFAT g1 TG ATIATA AT et §F 747 § 7 §, o«
ag S5 &Y A1 Saat f gt fmio i g swag sz g e
g9 q<al & AL 9T FAT IAS! AL FT TF &0 ATAM JATAT AT
gaar g ?

qifcan S e A steq wg ¥y @@ as g; § Al
F1 ot faarm ag g ) RfFgw™ At g L @@ aw g, 99 5
ag AR F1 g7 W7 G 1 ANfeaw A gAfaaa' A afawar
AT g AN Tha AT § fv =% fawfor A 39 @@ ol & afuaw
T8 gu g s gAfmat & g¥ e Nfwe & amr ) afk
A" g Lo FUT a€ A1 WY AN GAT F A AT q@ ALH
T ATAT 3T WFT TFAT| Tg AT H F g i i & Frarfor
¥ grary ¥ g} fagral § qard of 4 faega gwwa g0

qeg 39 i qwa § 50 Faea 1 qar oraear ;o) frg gvid
afiada gT 58 T A AT FY FIAT F FI0 g A7 T § 7

ATFIEIT Y TG I A4 § 34 faga ¥, uw-ua 49 & @eal
g A% 797 § ; N G 9F AT T FT THAT , W I Fg G §
fF Q@ TFTT & T TAAT w1 fqawor qwmw §, ow-Ar @1 w6 fawww
AT W AT ¥ @A 9T AGA gor fF a9 @ oA@A-ge w
quiqe faar AT § &Y I F1 gFT quiqe F qrw fal A1 A
gt &; ag g Iaar § wfusw Par § ot g7 ag g9 ar
21 Tz Hag fag @ mar 5 Al A gR A F oI H &
qg ‘- AT |

Wifr s § Sra<-guTd & 719 ¥ o fafreor Y fasty frar
2 afz oy o Q¥ feaite fae &7 Aviqe F ot sraa ot o <@y &1 Y
¥ auiqe ¥ X@rell FTgHTa X 1 g, A afe ey o fas
quiqe o A ATIA FX ATT T AV I 3G &7 T A1 0 F AL



anfir afte e 38

AT T afz g7 ag A A fF T F @R A R AW W avaw
S g | qar 7rqA Giar § BF gardy srFraaar ¥ $1 QA9 A7 A4q7 8,
frqd IawT 7T WY AL AAATT 77T A FIq 1| TN AT AG &) TF
e Afag, 399X g & fafraat sifea w3 af9d) oF fed
o F13 Y 931 A3 AT T 3@ eark & gar wAr aiw ;fagd | 4%
Y AT KA T ) I fagat F qreaT g a@dt TAA HTHIE B
wzqa grm fF g9 farg I8 g @ &1 3t o & ard gF TEA-
gt § AT §—FF THALT TF gL ¥ gL W07 7@ §1 & AAALSHA &
g AT & faza § fawa At €1

7 fagqre o137 Arew § A< ag Y Arew  FF g a9 gl a v e
99 AT gX &1 FEF AU 9T AZ Fgl a1 FFar § f a1 3 @@ AW
ge 9 77 faeare e gar i Iy afgdr @t aeAgs S A T
971 T7T I AT § o § =9 § faaf 91 9@ f ofgxy agx dawr o
g & M g @ o 7 vaEfts qwat & fmin gam a= gv w7
gha & f o gwg qar w@r g a9 faeg ® faeqre aE ar e
farza &1 qard qF & FTOrN sarw & A § ) faafca an @ smrao
T4 411 I8 S3e4q1 Afyaw feql aw gl =< ; wifs faza & facefN
frar A QY § ATFT ¥ £ 97T BT LCF TGP 7@ FT I ATE AT
1 fear it @R I9F =X FF § 9 ¥ A G T F GHH @ AT
g1 AT AHT 9314 FT Ag CH-A7 faawor e 9% a T @
AT ERT AT qeqzAr Al F1 Ao gaw grm awwg ag faza wet aw
TR, §G TEM AGH AT qFaATI

HT TFH AT UEAT § | FAT A8 GF0q ¢ 5 ag facare v+ &F s
A faeare & eam qx faxg fagear smeew 3T M @ w0 ar av
Y gvarr for faga AT qard T8 g a1 9EE 9 /TSR AL AT
#1 am-faam a @! aftrg ag Fgar g fF dar w4 afi ) sga e
gC, 9 faga ¥ sy & fraAt w1 @nr F< faar an e Y ag aiw
Ay ¥ AfATT 97 WI | TF TAA(T 7 [GLATHT &7 AL AT 9T
ATAT ANTT AT &1 T A F1 fawwy g avar § & &7 Aewr-gaii



1R fawe & a4 T

FT TA-FHAT ATY 57 [ECATHIT 7 § 5 afus § faaq gw g7 ofoorm
9T 9= & fF AT fava ag 1@r & @R ag i f TecarEy T F a9
FHTT JFT § T &F GHAT1 qg AAT 5 Te04% ¥ ooy & fqwa & gane ¥
a7 AT § § N awar § v wlasy 2 fag w7 2 fo e wg ad)
g G| aF WY 9% a97 @&l IV X & 99 @0 faz7 oF § qg
FTAT G SATAMT N
FifgT gamr fazg a5 & #0 w@r ! 9% 9O} Afdd aeqIgaaw
a8l & AT sreqarT<ar gH a8y FgAr gsar § i w3l ¥ g qm w Il
AT FR FT Graeq A qrav srvar| aga awaa § 5 afgd faza Fedaa
Y 7 g AR arq| oA faeqare A M e @r i faw ofr F A
g WY Fa FT fFT Igrar 7 @rn
€ AMATE? JIGAN R IFI A A Fg A & 5 Tw T
g, OF 330 AN AATGTAZ FES 6 ¢F § qw 7 qvr qfus §, oF §
Fq? QX IdAT T TLAT AT TAT; DAL § I-aT FI(H AT IreAT ATE AL
UF ¥ ATACAFAT qar g § AT QY ST 4T OF JS 91, F
BrFTL 3T CF F IR AfTH A, UH § F9! A gg A AT §; AT
¥g I57| a9 R uF T4 §, OF 331; CF A q1q Afaw g Al § w9~
gg Y 94qcq g1 AFAT {1 IEAT § 3T AT AR ATTATT FAALF FI0 §,
T f QT A WAT F AFATH FILA; 7 T(T AT A0AT F F+qL A Y qU9-
AT FT F7AT &7 THAT § | TG AT § #4017 ATT A9 il w1 wifed, ot
& AT I W FT AT IAQ-IAQ Foqar ¥ g swar §! awaw
% wfy &1 €t oF ®q § 7, AR FAT Fr3 5@ AT F G w<or afy
gFdr &1 q% 1 agAE 0°C ar &; w1 g0 F qrqArT ag av
arq &Y, feT afa W adf it sa¥ 1 a7y afs s frdt geneds 9T @
@ av wrgw gr fF 0°C a1 ardt ¥ o) oF ga 9T ward gu §; A9
frdY qra & a9 @A-57 W 1 AT BT TF IFT-HZ A ‘q-afa’ Ay
i @ oy 1 af st Rt Rl A ardt ¥ qasr 722 a) Ao
o e art ¥ o) g@ dFAfear qX A ¥ @ @E) NI A @
Wﬁaﬂﬂa&ammﬂtmﬁ FIIT FTA-6T 1 A 2g7 T



snifa site et 1331

T afg g 59 FT AW FLAT ATET HT & ¥ IAFT a8 A7 A afus
drar &1 ST 8 afe ser #X A ag wfa A a3 A § 1 AT gH F qar
Ara iar & B aroma gd@v afF Y aar wroamww 1 97 IR F ag
i &1 F0 ot 0 J ag dqrTar - 03°C ar-—¥uR°F aT g Ay
g THIT AT g 1T g1 e g B gw wifa 1 gea § worens agf
AT AFA ; FOTCHS AT FT H1E 14 g1 §; orar: ag W e § fw g qramm
& w9 W FE quoarw g & awan @ amwa # fFdw g’
FEA G |

A TIFR F I AT FT IH AT F f@d ST §: TH IAH7
ATHY T (Cohesive ) T, TAT A ag A AT FA HIT & HILT raT & |
qfgAT 9 37§ TF TG HEIAT T@A HT TATH FIIT § A g T Afa¥
T FIATZ | 39 T zp7a’ qrawm F faFe g@y I grawrg
ST & A9eF afger aer A7 AfaFar & FIT TR IHTC F1 93K 3G g
AT &, AY-AY JTAE T JF & T7 A FY gEwAA AT IR
FA-FAT T AT FHAT & 9g7 9 3% fFEA1T Frr—afgy N7 ¥ 79
FAM HRFT § 79| 9% a<a a1 93fq Hira @ &1 qw= avaam =
fae-fare a<ai Y sraean fafire grit ) Sgora Hafgaraaagaao g ;sna
TTIAI HT AT TH LTHT— LR "CAL FLIT T T I 319 ATTATHT FT0q
agf it gdY whT ArEETaq snfe gl G4 § faawr fgais (Freezing
point) FGAFA Y| gax axal & Cohesive 70 FFufaF Far A ¥ 33
ATIAAT 9 W 31 &Y I A E | T (TUF) 7 Freezing point —
230°C § T 97 %1 0°C A FY 3T FF IF L IL°C qF a7 A& Fq
a7 a% 7 faaar @27 ; Nafaaw dY F§ A6 J900°C 9T frwwar §
A geqr F Iupat 7 qreeafiw fraa @t affw sfuw @ dr
qeg TAET I8 a9 A8 & FF A A 9« FAT A AT FT FRWA
qg1d #1 €T BT g1 afz g ag #3 fw 1°C 9w Avgr, arY qan
AFASTT F Al FY FA FA1 A F, FF IT87 Iraeang firw § at
Ig AT & A1 A FAT 9219 & AIHTT 92 friw <t §, @ fo gy
HATAT 91 CF JOAN 9T ANG, T q@r Al F sopeli o

c—f%o



1§41 fame & 74 9

TA-31 % & i1 gl, ¥ Cohesive a9  srawdt sr=T WM

q9aTe FY AT srTearsi # qops A1 a7 IgeEws gy @A ¥ oE-
for & gt o dram it @ 1 o1 snna Ao B fawan § Ay g et
& ol s frzarer &) < Aot qear §—afk sna 57 aont § figwr o Ay
et mra & oI & W T 5@ gwwA w1 faw Frar ¥ A 97
Hrazas g 5 o Wi F fad soy feax & &, sregart P @ gy
afz srfeq< sraean ¥ fax faar o3 Y 99 q= wad o2 s s AT AN
¥ fa@ qard F1 arowE qer fRararar & ; w-F qrowT gem  fed
9214 H Zf47-a19 (Liquid air) &9 ¥ w@r srard | afs aear a9 fean
w1a @t Frgua QAT §, 9T 73w 9 @Y faega § IFTC A S|
¢ Wifs @ sraear ¥ @0y GOy earnifa® orwear ¥ faegw &
LR GOE|

31g & faaa ax WY 9ard & v qHER AT AE Y AV | HR
I QAT 9T AV A ) & Y A § A JA-AIAY ST BN FT
HIFT B G FW & O AG D I5A §1 57 sraear ¥ qard 49 I
ATAT 1 AF FT IAAT 14 F A9 9T fAHT FQT 1 17 F7 907 9274
¥ Cohesive 9 1 FIXT 2T § 9 1q¥ 9ard & Aoai¥ 1 13T T (0
) qFdl a3, gl g FT Iq1T FH AT, § TAY Q00°C ¥y § ITAN
ATAT | HA: FFE AT FT 4 IO AR &) 1Y 9 92 g I
ATTFN FTAT A §H 1Y BT I A I4Z § I9 a1 &7 J1€ Aqw
wT THA 1

faat sfrss Melting point T 34T &) Boiling point Wt stfys
1T | ITAT A 7 FTeqr § i § A IFHT Boiling point —J4I°CATE
AR ATFATAFT— ¢ 5 3°C, AFHT 30 0 0 *CAITANATHTHFT Y3 0 0°C. I THY
g ag wrerw giar § 5 ara #Y @annifas gafa sdqard §—ag & frsi 4
ferxar A wieraaar g aq Qe F 09 v Stvar § 9T Qe Ry I el
&1 i dea uF gEX A FagaTaaT a9 & 9 afz argwra st agr
N QW CF FA T g AT AW &1 sdqardr afeqal F1 @ ) § g ag
gt 6 3 Q Qi A1 AT F GIFT qW F A1 qfe F o aromma



afr it s 441

73 Y I g arfeqred G ARILEAT & ; T30 ey YA § 1 oy Ay
qreTorst ¥ favaa @Y AT &1 39 fFar Y g avdta fagew (Thermal
dissociation) #Z4 §| Fg Frafvw qardl F oy @ 3= §f Feaft qrowm
o qEet ¥ fww @ oy &) o S¥ ozl F ey g felY
AT I AEHT qLAet & fawea 1 &1 aveg afx quowr € g
Feaft qan o= Ty & e A S qaned G <@ forad spop oot #a
fowaa & wd gf 9x Qe ) feafy §; S awm@e & QoM
%000°C F ) TG Tery O¥ o & i ST o ol Tl ¥ afeaa F
fag faemm 1

Iq JIOA SO A qeATrEs § fawad T g 8, 99 A1 I
geaq A8l § o afg qmaarT f O agd Q@ axAmE § saF fagarg
faer Wit 1 qreqe # Qar @Y aFar &1 afuF arow § aewTOrEiS gl
fazm@my SR GFT THIT W 7 1 3@ A B ogw A
A@AEIN Fga &1 39 Brar Y wfy 5w gua ey 97 qroww el foi
9T GET WA | AT ATTAIT gH 7947 SATTATE G 7 I §, T
faza & aga & FaA #1, fAUFT FAR gA FT FARAA 9 AR ¥
YT @I TAF ATETAT A TIAT AL & | 929 FT ATEAT agF I
arfw qar fagarme & w8 31 fagamre s afad S araaadl @
F ey afg ¥ qw @ &1 afk arawm w7 Hom @ wifw § sad faegam
fioe ot S@T AR AT ag 9T aF s At B ey & 4 ar
FAAM F F5 AT oM IF AT 9377131 GI¥ (fys qawm I
agry ¥ Wy M qar fag 78 ww ar fs saF saeaw ¥ @97 qroaE
BT\ g, SAAT AT FZ1 ST FHaT & o5 @@} I g8 Fq1 AT a%q
T ZF JITAT FT FAR TUMS 9 qgq a1l w1a agar 1 afz
AT qAT &Y QT AV IFA AT 97 YrI@T TIT GLATH THAT T gy
ST T 39N F1$ qTeqT WA AT T g faq) a7 sreqaeqr 57
qrHTST N )



133 fawmn & T} "

AT AR faam

waeAt  fale s Sq1Y
. got TIHTY Y AN T I
Qo8 ¥ got aw gz, famrar od Atfa & fawaa @
SATAT |
3. Qoooﬁgo,ooo GED arugmvgaﬁf; fmag’rara’r%t
¥. %00 QooodH qET IFAAT §; AedIgd faaery F1

Y. {od oo TH 3Z faaadt &, = A WY a7 It g1

AT W g AR T34 6 741 areqq ¥ gfy § g Gad gw
AEAIEAT FT AT AFTEN S 7 sqaedn H qt faaw gy &1 Fa1 :18 sregaear
F1 3 fram & ? <asr I Iga sfas dusF 31 sreqaedr & faw
g1 aregad quA fasT &1 adt oF qar v § e T @t g iR
T i fgar @@

FoqAr Hifsry for forg 9 F o9 93 §, 3T F9R FY I F AR AY
TF R F g1 &1 TN § 1 gt T 45 & Fgi arg w1 Aw-fawrT agy
TEAT; ATTHT &H FZ AOATCA | AT Fgh OF gar g & A awar) a4 ?
31 15 gar faam & & a1 F a2Ar OF €A1 9% FEraaT & &) agf
gaa) Qorargsfa & w1 faaw adi 1 ag =ear qgeag ar A4 &,
af g UF FeafTd a0 § FAX FT QA AT AN A qie d | TH (0 A
afa qx faare Ffad1 ag G0 @r 1 FF F A6T A 48 g/ s ?
Fa1 e o oY wiT § Fg afus @ S A1 oF w9d S I §
ar wY-ar ao afas qreenar g7 A9 a9 quET ard § AT o
YT a8 A0 FHT FAX & TF W07 A, FHY g@ | qran qraar | ey o
WIT ¥ IGFHT F15 4G 781 8, I (AAIEY FEY a1 gueq Trofy a7 & §q F
AT FE 1 g TFE Gt st g7 AT § A qeAqrd A€ 1 QY
oY a1 7Y & 5 afe o s g@ wer & <@ @ gawn o sasr aftard
T ST FIMT HFAT IqH ARAHT ATILT F]T TF O &q@%
afa Y & 77 orvpel A1 TH D T AR TR gH 58 999 & FF aqopai



anfic e w e

#1 fawrem g7 & @9 & awA e g7 F9A W Aedq § gay afyw
FEATEAT &1 Yo AT afg vaar Igrar ary A qay afus geaaHr g
g fF Y 91T IuF1 F aF ¥ AR Y AT U TW AT W
FFEMTSga FAE P uF aa g Yo IR Ay qF TN T 31y AT
WA AT & 6 59 TTT7 FT TFAEAT Faw (1) &1 TF FERY ATFR
F AL A ATAMA: Qo™ vy A &1 7F a1 A7 gEATAAT, i A F aw
AV FHI F TFH AT § THFA g I, daw

(%) goﬁtzzo"Qx 201( (a“w)

g1 AEIT FAT & 0F fFAI ¥ qER AT AU OF IR H AT Yo
FFRL FAT A1 A @ fgqra & @ geaAr 1 afeq I3 §F qwww
2 o“\,“\’\\\,\\\’\\\’\\‘,\\\’“'.’\'.4 a‘%g a;‘rﬁ | Wﬁ;faﬂ[q % Hq?faq- ﬁm
ag FEJ & % gk g9 faa Y 31 o0 LoV AT ) W IFR A g
w91 39 faza #Y g { qv 92x & @)

firerre a1 qrt &1 ST & Syorat Ay awfq A @Y A< faamei H & &)
ATTATT & FILT T IqF AUHT § F gaad w41 § a8 g fLar0sii 7 0w
aq1d &; 6 WY I v frarg # G T FE aEae a8 §) o
34T 4g TEAT Ag1 § [ HTCF A1 AT F QIR A FIT FY AT AT
AT | qg TSAT UFIA AqTeq G 1 g, LAY FEATAAT APT HW )
qrEqa § g FEAT R FEAFAT A ITAT &Y & Faadt arg & ar sropet & 7w
F UF HIA H THET AT AT &

%¥. Entropy. Freafasar av ag & fr wafa § sopsfl 471 ag
weggear ud wfaatag Igass AR gadr aftafaa gead gq waie afeq
grat & fmswFY g8 frr &1 aeqraar sifaswaw g1 oy gwn e s q4r
IGrAT 9% a7 39 IH AA T FF a3 Q= aait &% s 2y grwwraAr
AT TG AT TET F2qT R FFATFAT Aferspas &1 0T foray oY gy
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