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MSTA Tey YUE oT TTeeTSTaTA eae TaN Yws-LEATA

aS CONT TACHA | CHR URI ANY CreaTa ABTS SE AHN

RU SANTA AIGA’ ABA | AVG ATATins wTEs ( foall-aars )
Tea Gorge | Terwret @ wyatyey MaveT BCE TSA ACHAT

ware face HS Aw AT Vee | | AMT amine UYTAy HTeS-STaT

RA VARS VNC AG CMAN Se MGT A acy |

AAS CHUA PIMBTS] ITAA SOS aries Cawnias ofrere’

HORS UTA Fale AMA Swe st oem sala ora

FRG OT PF WILT FA L'TACE |

fanaa seen omndigm fae oe alee pelo

TANT FAH cara CA carmen Tree Ce aera Cra aie

FSR] Sie! amar Cael Hemp alates

VUNG Va cna as meta GMs CY ASAT

PMT Fara COO CT a BAA FMEA CHa Sa FE Ba

Taceraerea Foe Sa freolt Heo war fay’wors efayia

Sars ATA amrenaty | ce. for. ay fahoe earécrgy Age arate

TOUMMTA TEMA FSeTiTs TH MATT ema Ge Ce TAU

BACLT Gl AHA ASGaty |

UIT TAY GC BOY FORT MoT Ys ACTA TT

oma Sivan cers ayy facet ate, fa aartise Smt sete

SAY THA BIC CHAS CHS A I
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Wall

SAMA AIST Bins marigqny asic ews ocala

faqa oogieiams aaaios SICeT TATA ye TNF

Scenes Aiesra (Interference), yaéa (Diffraction) 2ete

QUATA TM etecaay (Huyghens) agrr sertta orqurcng
-FSAGFCTA Bale | leg IMS eA aH feta

TMTCINS WG Tay (Longitudinal waves) a-
face | ce Frac AITSTAA ( polarisation-aa ) AvsTIEAy

ae CHR ANH Crem AST aA iti Cra wrins qenat ca

1816 yore c@cam (Fresnel) wrenacans fefasar

(Transverse waves) a Tat ANIA Asay JBN

salen | alae ara 60 aeHa aA BSA AeA TCT ATS

ATASTHM wige-pesta Sewa (Electro-magnetic Theory)
SISAN Baa HIM atricy odberindbers Arca aains zz

ATPSTHS ME AATAA SHVe-EVSA GAR aIe CHG BWces-

Cay OSS wT VA OMA MT OBTATA ode way sremAe Haqhos

Teas CaPray Tay |

FSM ARASS VCaMLsA VLA SAF st, Tete e ayer

SACRA MATS, SIGe-KVHA Sacra CAPM] 6 Sia Gorge’ seyaq sets

TaRCas QTaTS Vary MAAR | RAT OF YOLAA aeaey CARTY

AVS FE Bg Aecsias AE |

AIGSS MCACFA MMS arcana fax fowl saver faye aw

eal Cle 6 antterce agiosere Cem ANiow MATA

Ue oF opie aerss areca ater rarer cace farveiors

(scattered) ecareatyy ate) caer aioe BATs tam

CHE OF APIS ANaiws scenes AIAStAA fee (direction

of polarisation) aya cituie, frtion asic seeqin at-

era fayAsA VF] BTSs Weyl aA MAI ea wey

TTT TSS SLT OA ATM-VCTA SAAT OOM CMTS SAT FRNA



2 BICICSA ANTS

Terr BIAS one | ANATSS SCENTS Sera FE aTiacsa Seay

TCS] Ber Bal sas sosyian Clea yaa fre orewa Gra

Sines Ariss wrens waascaa farsa Gat isa sez 1

NASA CHF ASPs ASIA GacMA ANTStAA ass care A AIS

eps tea afotaty Tyce SETS acaterta Sle AAA MTEM AT |

wea, watam, caristw”g (crystallography) aete trac

OSS Ariay MPT SH ATATSS MCMC ATATAT GSM AH!

faniae (three dimensional) safeme xaaios oicencea

aaera «= Geerecarn | | feia-Certmay Tercey conrentatacrs a =a-
fasta (saccharimeter) wag 7am opine wea 7

ateoa aca sara aim faena wen a aeaa WARA ACA AUF |

AIISS WBUwans Carorsa Gara afoiso aareq emefans

(Classical Physics) uege asic fqax zem awe 4 Vintys

SCAT aon TYAS omIlTaMTT eres aw eae |



Sos] Sets

CAFSE GO ACHICHA WA

s> zis staiesa eiferen :

MPSF SUS Tarasy “te Tale Gny arya cars ayy

BMS TS AQ AIT WMIENF GS SUAA Ger QF Bes |G Sy,

mca Cen core TH, fapemton Gea cars vive agis nfeq

Ag | “Mieq as Aga Fae wWeT MTA Teor Tra

STs T WT yar fewr tex wer ant fay fe ore?

ara Gora cite facets «give Sl BCAA wraa Ong faa

SARIS Stiatars ators mem! CTA Cem cers ale, Sa TN

Sor MIS BIT] Bea TS AglaSs aA | ATS Sa

Sia! ayy any se Ad TN ATS cae THA cars is AST

TMA AA Benes aaies scx Vaca yess Bey |

is ofeacet T we uae SAAN sisa saa fewq trea

SNPs Avian Ar ef aera Cer waaa Crven Tiqy

AAS ANP FACS TAK! BIA ase ylenxs Gea rem

CHR wlas aelwey SICH MAIST VCoNyacS Ba A’ |

S22 SYCMNcea SeiAri 3

state qaty Sawate s ora aig Sans as aesrcag te

oS “fea grea fe afters ca a ayoa mardiaqcra ace aan

CHE GFE] TSNdss Tari Aye Toke Mensa CaS «

@mee (Corpuscular theory)—«®% ye saratacaet ae

apies faa gat faOoa serarcia wads fect | Sena SEPA
PPT SA VS HTS BCAesaA GeA cacs Bey VCNcsaA se

ators info ga eae olatece afecr mG! ok sergio

SMTA OY acm Vaca “iA USS GTA! Faryiey AWS



8 SCALA AIS

mG MAN CA BCA SuaAcTA AMdemM wy Fars mney if!

Sm awry soryian sacaly 6 waula feys aces |= STAT

ARICA BICONCHA Aaarlaies Ais, alos, ater, any fe
fagas (dispersion) 4% Stn arm safe 1 Teg ateora

(interference), aa6q (diffraction) 679464 (polarisation)

ASS Waly ASIF Ae sram ioe ma ia wy

Rar, ceca, Bae (Young) sete emedfzetn sara

VISIAN Beat wre latory CHCA Gla ALPHA F MAC ATRIA oF

TSIMCF AMIS Seay | SAKA Areca Stn atezvery, afer,

Taga, BWwSos, BSA @ ANTSAT ACTF WAM STAI eA

ASM BAT Cl MUMNCSA ATacatas ais gees acare waste

Taw wore atwaeces ara inca ercersatey Treo GIS FATS ATCA |

Gl SIG fAGoy Sra STAC Sern Sealarey AY MATT Pea

PF TNT CMSA AN Bis | wok Feqra forerwk Cra org

CMCSA ATSAACTA AM Fa AST Balan fey Careg_ wpa

AY MICA SATA YR AAMT Meera AT FT Tem Clow |

fwq (Fizeau) aax cara (Foucault) oairsreia Fa cers Bru

AA VINCFA CAN YH MNCAR STI BoaT oF malwry servis

sqrarcra frercsa facatet 1 | ak ABT Frac Saray Cig STA

ona ors SS YT FEA ACA CATAS fqweTa F'ta fan wae Sera

ay] fgerqene ame faye xe Kafe! aN Fa Par

QHATA VNB TA, ALKA SAKACTA ATA AWA AIS cD] Ae

Tai cla Bwl-Sive fam (photo-electric effect)! cre

Cre ME AN cHivars, wo a lena asic csr ra

SMPAMY A wH-aiay ov FP AHMTS cave rests fale ace

eel aces a woreive fem an cre Barats

SALSA FTG OB) falas saa aq za, ae la Bens

erntes cars, fagret krarsia faiey wet art mi fag

at yw Bemnsees (source) ate Gre senssz-lghag

arene isism sty, GS AA GA weiss Bey Ca Baty

MQ ABT MPT Gry ana Bates gem wae seorsive fem



CAFSG 8 BCMCSA Waa G

WAS Tl GAMSY WPI We FA OTN ALA CCRT

BUI-Siee frm Ar set SeHsyo) Awa arn Siow i ak aw

GUT VOM AGT HALA SUIACTA AICO BATA Ay ATS Fea |

ata ste (Max Planck) sera aya HTS aaa AIG

Stat, Sa ACI Alas eres asceta (Planck hypothesis)

AAT! OF ase BAA Besa acces ‘en’ E=—hv

ata tetains <x, I v= SeTSCIETA Fons aa h=

soreesa qe (Planck’s constant) | Cre Ay, ACPA APIO

TM See “Tea Tawi Wee care cars waaay “ter Fn T

quantum-a7 am! ote af aes caps eae

(quantum hypothesis)e am axl oF Be HFT afar

ae aca cetsa (Photon) ara wa ay seq som |

Scaeaa, cama sete ya srytaa (fundamental particles)

TCS] SHA HOACHS OFC JT Fr Jy aol SA ACH Les |

CHIN BEI-STwee aH, MATA aT ca Breonremie iastycrs

apts, Mama or sets TE Waa Bren Fare CHUN SE iqreverq

ATTA FCAT |

Sl ACH CHM AOE SAKITT BCMFA Sos yin Gace ATpeT-

SASSI ATM FALG MAA, VATA CHOI BA BSPyley Gg

ameana Batsas 1 ak ee arr fants os Tae Orta sew

Tere omidiqeriors aes Heer ae cries fee or

VSTOCPA ACA OFC] ATTRA faatsy FN ASA a’caca | faora facery

CH FUT SACHA AS] MGA AIL GATHA STA ASG Blow SSIS

OR AMPTAFSA SMS AAC | SL CARAT @ STA AAHMTA

Tacaredt Ta, Sia Fae mPa alas aay Tavera face cH

MOF SAFI 1 aa AN Fa, Vasa “SAF GS SN AOR

eses angles aata gis orders #71’ (two observable

aspects of a single phenomenon) | 0% Aaqayps Sars fae

“orcs am ea GICHICFA CHSAT (Dualistic theory of
light) |

CNM OR GCF AMY FACT ATTA CAAA VACATE ACA AN |



v ONC A ANTS

CARICA AAI AIS Beenesa apie AH BM FH

ayy i |

So Sazecfs <2 ste Cafes »

OT AYA SARATS G Gla cabray aya Teioe aM orsceoAl

FM Ul AS AatTel Mesa scenes lrarqia Jaco mary aA I

aie ACT CHAT AlCl CA BS SACHA CHU GING Fe

TINA Aca LH A, Senly acaca Aleta aes Wed Tey

SAHA APIS AYCH Ao Fa AIT | «AIG Capraloq Gern ancy

GMS AAA HANS | «CAT Sar Bey Aaa caremtie Aya fate

IAT Za |

mam cataaifs (Simple Harmonic Motion): «&

TACT OTT HITS CHTS BTPISS GON BAM Here sia, arn fates

AIT BSI WANTS BA! oes Jn zA wgeE Wa (Periodic

phenomena)! aq wiga 4 6 creas, aleat cing @ aids

+ « +4

-}— + —+

B O P A

fea >

aa crterate

NS sete t uakasy care wis Tor Sosyien CaPHi-ge sa

CS We ATA CATS | ACT AT ATS mm Salah sie ag-

sq wees (undisturbed) a4 weer (mean position)

erg O fagi senit ame feiwgins aca ara O faqs

HS SE! ae ase qigee aca ma sntors O fay cars

wo ae A PaCS MHATIATS FM AA GA SCH HVA CACY CEM

ea waaay cea fetes ana on eric grate O faze

Tae MAA ACA re faworra aes AT apie O faye acy aaa

T, Fae fats teow OA-9a aaa gare B fang ors aca Stata



SIRSZ GC BCAA FRA q

orata O faaya face fear acera aon O tanya face cay ara |

ORSTA SUIS Sealers os YAS ASRTS Fea ase Arey carente

Cery FAs |

ATA CHANTS Aes QFAPTSTCA CHEN ACHE, ‘SIA F114

Coq fram aq ate aim ame fates fenton core anita

SANS TIAA TAKA ATT ze fea fayica ufeqet xa, o

AHA SUG IAB MGS ASS Hie AT GS Woe Aa cala-

aor OG AVI UPA Vea Aa cater Basa Aster

(differential equation) Ingfatasera ata Sa ata 8

aia ine t nace Pealey cove serioa upym P faga gay

HT Ge oT Gaz Peleus aca alas za F, ora wera

THA FA MeyATCA ¢

mi=F= —K.x, aa K = felegore ace aiaare

qa méi+Kr=0 TAtASTaY GBT FIs |

AMsatioa AAI AMA (General solution) a,

*# =a cos (wt+ 8) ve on ¢))

t=O 3s 6=0 ath, x=a=OA BF I

QU a-ce TH Ie Aaa coraater fata (Amplitude) |

aim T cree wer snis O faya fowr fara sk fare ara, wa

T-c am ara afer NSA Sty (Period)! nis ate cree

ASA corey Fact Sirs STE (Frequency) f In aq |

O- IM eA Am canter calfts sete (Angular
frequency) 71 “Te (Pulsatance) |

ARLHS CT, = Pa = Fatt © =2nf.

AIA CHeantosy waleacta (i) Toles AMAT CHTH CHA ATCO,

OTE Fly ior MAC HAA creators ARH Soreios Fa Ae |

O wa ox OB=a arart-tahrs ast ge sem Sq ATF I

am ae yer afater Ora wae fay P naqeta atore gace |



CICA AIT

qa ae gee A fay caret wl aCe a aferiier lary cece BCeT

a-carre amy AB-3 Soy ay Graca & aya AMA Ios sO AAT

CTantscs AB arcat Gory SICMTTS ACF |

ual ae, ChaTTS t Hac qtr fags wR Pi wae

AB anna Gq PM arya omfg M aca nae crreainte fate

enioa ug) anc ZPOA=ot+a ce TH BI PN CT

(Phase angle)

AMA CHIMNSTS BMemias sire Sr cee AIA atoq

UTS J aH, SI wel (Phase): qlee fayis crater

Ae CUE AS ATAM CHM TATE GS VHS TTT PATA |

ate qfereiien igyita P, UPR CCS ATA TIN Aw Fal FA,

( 2) weer sere Fm acave ) SO aver ZP,OA 7 a-ce AM BA

wife-wetl 2 ate (Epoch) |

Cr ATR Senior AIM OM =+=a cos (wt +a)

ara ate senior agigg O-ce BryMyes cers AA WT

FM FA OA y-wewA Ga CD cael Fagqq AAI AWE, GS) AHA MA

AACA AMSA. ACT 8 |

y=a sin (@¢ +a) ve ses (ii)



SASS GC OMMNSA ZH >

mam cwtaths @ wants: came. arr coraniekt
afer 6 GSTeT Say Cena sas mM TI TA aT

arcarert PehSgrns TTT AA Ae Awa TAINTAVSTT BTA

Ai MP ABT WANT cee ase fags aay canis Gen

FAC GS CAL BCA MTG MCF A, SN cacs Bersry Aviles sz t

ak aor catror zg ok ca, Cernlny cace Tafey wary wahge

SUjias 2 A Cee BMS Ti ok aaa Catroge

AAA CHUANSTH ADA GARNS Aa! oF Faq arate, oss

CUTLA VOY YMA AAAI AMPS SAA Sema 1 Tawh

asic Gea ae aearcsa Gm aims «fea an Gente

Cay! fault Sarg aay asp aioe |

werd s fete car (Longitudinal and Transverse
Waves) $ FAAS ARC WS eI Se SATA

(compression and rarefaction) sm @ farare AIS aq &

AILS SAA WNIT AAAS Wy Tl ACH AATsTA Bey

Cl face 24, IS AIA @ VaTIIS CHR Tacs aes wae Bara

BOA

\ f TT)
4 i
Var
\a7

Lidl c ~

fear e

TICS VIAL STA ATRIT Ss |

ACTAT SI CF SA A ass es zal wade area agg

saying AM @ SACRA Aereaa ee MsR 1 ak Jaq Cas

wqera; Sax (Longitudinal waves) aati waace aiae

CCA SANTA Sc Git Cenins Gacwy cara cre ara, caters

SAF AVAS AH, ACA SATA SA ACH ATS Oeales Avy I



SO CMILPA ATTA

OE NAA Say, CMA TTA Syl MMI SAR AeeCAT

THCPA ACH MYST SH, SH Acar Tedewrs (transverse waves) |

SB FH cees-sacera =a (Simple
harmonic wave equation ) 3

AAA CHANTSS AAA CHA-SACHT FAI Wak AAA CHA-

NSA AMSA cHLTS Ae cova-Sacza aANlsacie Gren Bq AAI

Y

LY
x —»|FT

fea ¢

an ae, O iagre ash Carry Cem Gates ore wae Oey cory

X-BWHF FINI Saris afacy sree Gene axe ceteris sn

FACE | Gens usd ww ae (rigid body) sa Fars BA, CANT

ATS FMA QS ATT NASA -TTS STA Ss

ope Cintas tere aalleae et eer Sa ATH |

y=a Sin OF, Site ace PT ACs



SIFSS GC BCMA BH Sb

OM TT BN AWG, P lay srNcrsa Wes ca-catate ase fay, ate

ser Tary core X-VW AAA TAW el CaN ae Ser cers aM

FP SAE SW CF AMAA WH FP FN VAI Tl BA Cex

cars P fay ors US SacHa CA ATA enaca P tages aahes

erica wn O faqa Seara fos CoMig mot aca) | (ae TA

oMETHATOU! Aly AaCHA TeAca t xa Grace P fqara Aaa aca s

y=a Sin ® (¢—1).

QW SMA AT y IA SI x FAT CALS CA ANN AINA Te

RUE T, FSA t= 7

TSM, y=a sino (¢- 7] ‘+ i)

reg cara arasta T aca, o=2

y=a sin 2 2s =) i)

=a sin Qn (1-4 oT

7, y =a Sin Qn 4-4] +++ (iii)

ai, y=a sin 22 7 (vt x) ses (iv)

wiq, A=vT = oaxteg (wave length) |

Sacaa (i) cece (iv) ee ARBAYACS AAA cCHleAy-Sacra

malta Se TT |

AAA CHM-CAFA C-ITS Wisay wey Sa CN AA

CM aH «6 tak gio Sarai (variables) scare | STN AACA

ae Sy UTE Hae O cars BAS Bea ANNA TACT 1 CHIC

ass sory Gory eo TS ATH 4-H AS YTS ACA AL 2-07



dR SACHA ATS

AES y-ot A AlaTsA Acq IA & sera fate AMAT AA fACHT

FAT | | OAs aie ec My Bem sig, Sac v-9a waar

ace fate wares ena wa a adteay core oem ata |

IW _ JS _S/—SS/—~
ITNT NS
! TNT SN SS
TS DS ON SS

!NTT NT NT

Brracny fowl |

seryiarr ok Steps AERA CIT FAA cl Sale mem AT SF

Sawant (Waveform) aa |

se sSueriisa atentacl sS=21e1 (General equation

of wave motion) :

BAN HLA ARSC SARATSA Aalsae cocale s

y=a sin oF (ut — 2) see (i)

QUA. SIT BN ste Sarid X-aewA AeA Bag

arg | wk wea Pars x-at ACC TEeApeq (differentiate)

BACH AGH ATA s

d*y 4m". Oar,
dxi- 72 a sin =~ (vt x)

47?=— ary eee (11)

araa ater (ice tat AIH PA BeATAT Fact

ACR ATH $

ade —_ rs ° vy eos (iti)



CIFSY GC WCHMFA FA do

Sate (ii) mae (iii) cers COT ATA 8

Go ~
aay aie seo Sq ae ce, famines cor snica aaa €, a

50 4, y, & ore tay Gag inser, wl zo fais cor

ATS AMSA Acq 8

d*§__s/a°é a a€ beedt? v4 28 +24) (v)
as orcas alleqaiors Saxaisy Area aitsea se Sz I

faery CHC A HAI E CHT QS GeRA Sxq oiazasarxlhey

aa, Si oan wWatiates (iv) alsa ay ak AAMT

Aatsaais ome s

dE _ 1d
dt® ” dx?

AA ATAMTA AMAA TEAC VTAA WA s

=f ,(«—vt)+f,(4+?).

qaqy fi (v—vut) ae f(x+vt) annem X-aceq alate

OR NS Tas vara go Cas Fi Sale

y=a sin . (vi—x) valerie aba ATA ANATTAA ST

faera FOS Te |

Su aes 6 cons Szaer_ge (Plane and

spherical Wave front ) 2

4 cl Creator arnaa allem Gay FN Rae oA

AMAT TATA AN CALS MTA

t=A cos @ (:— 2 tmp + ne) i)

QI SAWYS WLS JH aay oss wa, AME PAS cH Ve
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BAAS Sylora sory oss weighs acai ce al Sosy oF

(i}-foies aitzanicce asic ametae cargre aslea zen att

an l,m, n forma carta lahere ase tre fara sac

oF Cree wy a Thea AT aera satye ase AASTHA

ASAT ¢

lg+my+nz=v ve (ii)

AIT vy = SACHA MICAS TAP CAA I

ASA Bos FACS a AHScAT Sia aabgs acne fayco

le+my+n2-9% OFF TA MOM Aa! Bde a frygziera

SOUT TN OFF BIT! GF CH eA cers TENA Batgu

lagyiacs sorta wg lacs FN soe alors waxyqaip

SAH AGIA ACH AY HCH AW Fes |

fog ate cram Gentoys qa faeces aeE ain Face oT,

CAM GARTNSA ATTA AM Hares AMTATAs sa (i)-ToieS Ae

care TSS Act 1 OCRTE Asati AT Bey s

ve, 2 dg_lde + (iii)
dt? r dt v'*dr*

GUA vr ewe Gen Tay corse Brees faziva cay aay wv Sacra

ant at aalteqaioa aera Aaa 204,

_1 {f(t "| +f(e+ 2 “+ (iv)

aie Sen carve wra-oprardtey ase Gers tare Ha-Acee oa

qe cueln water aS 1 ale Oram feelit mm sta wer cre -

aq 3

e=1 4:2] “+ (v)

ois Cex care olatecs ATTSa enaritey ase corelty

Saas Ta SA! acy as Sacra iaety (amplitude) zug



SARSS GC BCMA FAA v¢

? 8a AS ANTS! Zour Sa «tea faa qacw

aia Tse! cae iy Cl cHMTe TECSa Ta @

Fargoralt arareda Ace ay ieee aN ASS AC |

A C le

B D IF

fea 9 fea v

MTS CAV ACKY eyoEy CHA SAKATA ST TET |
(AB, CD, EF ergfs ) (O-caanfafar aacafars ctterpefi

VaMIy ATTA )

2A FSH SB Sl Suze (Progressive and Stationary

Waves) °

ITS WANA TAT Ale GSS ae aelyons Ua TA Se

CLE A CAF WH! Ao Gacra afoqersa soars, fara

CH ANCA CAMARA (waveform) CIA ATAAA Ae afar SvMCE |

fou >

AOA Say |

forms ate ADA SAA ais crenata Gv za! 1, 2, 38

Here Am am ize oaranoryiar xe AA AMAA Wey



oe SMF A ATS

ml MA SASS SAB! OOK TINT wees sn uss

AAAA AAA CANS BCMA TA Ie MBs Bras Scag

era os SH ( BIT Ae AMITAA Cs Ae BAT Ceara ary

aera waerays Srorm wn a, race fawla Caterasie acaren ) 1

THY SN CMH STA MTT AAAS VTS NTH |

Taq cae Gam aie ATTTH TTCNA TN BAA Salt AAA

cave foot srecaa favererr afesions za Sree STF ©

fants face feca arn afesias cay aera fafae aH

‘wig, Sacwa (Stationary wave) iG sq 1 Eq SACRA AT

COP AIT SAH Cy OFS ATCA TICE OS APT WA TTS MCA |

SISTH Cavan Mer ace, eg Str Sta senca fous Trea

fea Avia BFF AO AA! Bly Sacra Aarne fowa so

wosyzia awa (loops) ANG WA LAl MSIF AMA | ANT

N fetes gaa seryia a4 Pea are | Siena act Tameriqny

ace (Nodes)! acre ara foe anqet A foie farqia

Aaiay fewest BMS BA eles AT PT fay aT anton

(antinodes): cms zm fay 6 oa ariqet farmtaya

ajqet fayqicne Ham crermiocs wremiaws za, fag sien Tawra

frre fanz core Bort fay onde as ate OTe |



SIFSG GS BCS] AA 34

acess gy ast ofsacra wai WM GH yea wee

CNS cacse MATST oniiocacea qae fale wacwa wT! CHIT

AMS CL AIMTST GATS 3 SIMTSTATE cae eMETOT SMPSCATTR

Wey Ss SiS AAA |

ATH SAH SN CaS Sra om ataalos aH, fog as orrlrdy

DIT AIMS Zio Sn wpe soy sey | Tey Arey acra HG

gis AMT CUICOA ATIST SY OFS OTA ST BA! STAT

are aca wate seryia ardast aera wate seryieg Yer

Tanats mene acs ATs Serr MTA WAT AA az Aiwa 71 180°.

ASE OF iTaR HTH OTS YO acs SAS Aizerca Aaya

Sa AAT CSA SOE |

Se Sice=ss saczea festare 2

wis feet etectqy (Huyghens) 1690 yore waza

AVR FOUVSLA Sia orga aqTeran saa Tey helt oncens-

SARS BCS Say (longitudinal waves) wa Sra Sele aw

waaay! ater (interference) 6 aaéaq (diffraction)

GHN-GEA AMINA ACTPSARTS BYCS xcaq GeaA corre Bziqers

wyta 25 2a iat = feg AaTécaa (Polarisation) aren Facw

foca OE MAN aoe Aa wT eat ome oe 1816 yA

cacamy (Fresnel) xaos wrencea aio aren saa

AMANTCA SCT FSTRCS TFs y'ta Tarn Away Gea Seaa | Sra

CMH Bic poacea Todareq aad MAS BAP sale ATeM ATA |

at@ata (Wiener) Getas oats sxesta osbera OTs eacrA
Today amine an materion ain oa Crem ACHE |

IMSS CUM BWI] SAKA HMA ca ANCA Tewr eq LH, Sra

fgiourree (elasticity) sf ems acer! Bq SacTA

cas ot Tetogrereel aca aqteds (Longitudinal) tefegree

oxy fo4s SACHA CHU Ata Faq (shearing) Tyiogerssi |

year feds Seneca Orgs sense Bea felograee ea

carat | fey MTS CAe Cl AIS AKA fer ieee ara SroTA

2



sy CCMA ALISA

cate at arola fgteurees wise sem a cat BafasTens

2TH Me! I BeNs YAreaa Teor Tare a1 wos

MAST OE] MATT ST FACS AI Aa Paloyiso wees

Tay 8 SICA SO SHO AG foyEs Tz |

a we qa aa maawteren. son taal ATS BtMeTAT

(Clark Maxwell) sates sige-gyeta erga (electro-magnetic

theory) ATarat |

Sa Siwicea sfeepaain Sa ce Saiz

e\=se;7 (Electro-magnetic theory of light and ether

hypothesis) $

WRSTACAA Give-pysta SS omeda clue o oles wt, omnes

Si ive -@ Olys cHtaA lem sete Aya Castine ote aH

me were Sq afore oF wy uasans yacr Sige ©

ole feace yi a4 fafer fem ae ag em ze TOA
(Gauss), wstftata (Ampere) aets omredfsesite oilssrern

CHU «A, | OTMR-ATEA AC TS cHTAA AYR Blo fast

MACHA BAG crencera, caTve aracna fowr fara ane ctyerwcaa

oaqetrra Be A Te Vive faecza aie xqi wba fafow

Tras WT Fre acl wa a, cytes aay ols aterm

VAM FE 1 MAST a Aye wes wy Fosyin Waa

eran Gary sacra | | ak ayia area ak ately atferargiert

A 6 PAS Sige Gao AST Val Aas airs ceca

SHIT UA ST AAT laworra aterayia ata ceasy sive

6 RUF AVA HITS MLATHATA CHCA TWIMSCHCTA AOyle acarey |

INS QA Sivecea waar Ace alesse xa, SI ACF

ARATE MintSrite sis os cere AG Al BMT as

aarti wive-cra.s clare owe can amatend Te

Os | MTS TIN Serine ages As Ces acRA TT

CHUTCN AUHTE CA OE aifaada sid |IEAA NTA MAS ES TI

aye Gal eras Tater oer agian sai ate af Sloecen

aigsera (periodically) isase are acy Gl CT ALF



OAFSZ C BCH] FAA >

Aiey os cHne ITS ae MS sata ate ak wage ais

a crreants eH, Sa athes wipe 6 GF cA BIT SCH

OARTSTCA AVUTS AF 1

TTASCACTA AMSA AAT BA MCA WA, A SAS AAG

TIAA ACT Ale CHAS Bl AMAA ac mataaSanita oasis sive-

cra ee ace E (x, y, 2, t) TM Aloe Fn AT, SAT TIT FCT

TS oles cHay H (v, y, 2, t) UH Ae FN ara wae
ATAG VENA Bay Garr Cioe-igstaseu (dielectric constant)

K «at ty come (Magnetic permeability) p 74a

ATTMTUTS | Sl AIG AALS TSE Sloe-aeiey 6 ows ae wT

UA AW 6 AT AlN “ainsi Coe @ oles cHTETT

RMAs ALBA Aa AST BN ATA s

aE cTe'E oF 9"E
af* uKLar* ay" "ae"

a*H _¢. eHSH _ctfe'H , oH, oH
of? uK Lax*aa oy" az?

4

APA E (v, y, 2,1) 44% H (4, y, 2, 1) @ @Me FA
tama Sluecea e oyscecia fee @ signa Tae sez |

aoa E e H Gemt coat c aR Be-HIFIA QA Sige-
Teele (electro-magnetic and electro-static) avy ashes

Sige STAT alAMCTA VMAS |

ot Gio AMA ANA AST FR AA aTTA acsyaie

Cees CHM ATA A, Gam Aorta Sacra Catv i ak

SACHA GIGS CHA ANAT ACH CA AA AlaqSS Ay Foncesy

Sey CIT FATA | Te ak WHC CAH HANS eH Ta ATT

OF SAMS TMH TA Sipe-olys CaF! PNT Ww wae K

Cerna al 1, Foams PCT MA Sacvwy ca c-0F ATA |



20 OMCPA AITSA

Crag ak wiloacra wares Caters aoe Oe cx, ae ce Tacs

MIATA, Borpeley ive 6 Glas CHA AIM GA ACH AAI

VS ATi alle Cawxier aery corse fess way aca

THINS CA CHS BIT A CA HAE AICAT Sipecva (E (64)

nam oye cen H ceacaa ACH AACA BAAS Aq; DelNe,

Sema ys ines oF Saeqiea cmeacea Bena (spherically)

ABUIAS Ata, Toy Ser ces TaTA a cmaponyia se ATS

wacra (Plane waves) Brera Aviles. x04 |

OR ACS CLS BCIFoaF Ae Cive-olys Sacra aNPT

ASAT Tl CAAT, LPAI OF Sive-otys Sacra ia AtEm

Y

CRE c Aa ata Be 3X10"? cia/erset ok cn ombsrem

THTS MPRA SCAT Sacra Co fe aa! | fwhiw, rE



CARSY GC VCMT WA 2

c

VK

om K Get 1 cre aqoa am fates, yom akasa a

wes GACH AI PURTT CIA Yea Fr aq! 4

Fema eae Fe eT ACA ATA ATIC CM CHR APEC

DAMA HITS BOQ ANIC VICATCHA CAN FT It

TNS By AAT OF SAHA A IA OT ARE OCH p

CF AMT CIGIS WHSeTAAaA Siye-cigs Sacra ACH Bens

Cara ANI wala area wate gai aia Teel

ate@ (Hertz) siax Gonca ciue-cotys Gay Senna sta Ses

afore, ates, atsom, Nasa @ AIST AGS aTaiae orale

AY BIT | SAS BOM Hare VY wa Reve aa

wfneta we stue-cotys Sacra araran srycn TE oat eraTg

para + 8 ae ober se eens Cara clocotyeh
Ay wort afeys zx Becsqy Brace we alesse

wyiatcs fara (Faraday effect) « @fq (Kerr) 36
arias sta fara (Kerr effect) CT SATA Siye-coiysty

mocee AAMT seq ak fem ge AYR YScsA CA MICA

FA ACE |

areancea ot cloegyshr aN cH ‘pn-oeT’ cHTEet

AAT TA 1 PT-HCNS FACS VAM Jian CHT ATS STs AM

STATA CATA BPSTS Sea ase arn ‘ey-aiiera’ craat cece

AM AS -0A Bens we fee aca warts 4xX10°° cata

cre aa 8X 107° cate os fae 1 «6k aaraTaA CoRincs Bere

OT OCA CPT OTR ST CaRcrs-laes wive-gyely sm aac

micas Crees saw AIA AI P-Meencea OCT MMe

wacra Tacs acata Bacetias amy (Infrared rays), Si1-Sax,

QCA Sal Braces adie gqoq Santas tees acace ats

e@ndt af (Ultra violet rays), aaa afegy (X-rays) om

amy (y-rays) sete! om Aas eloegyein wacea cerita |

oma mat yy Foca aa fats Ace mca |



QR SMMMNCSY AITSY

RR 6 GRAM walow way-ored cea Peleg seca

AMAA CH ATH A AIS _
eaters vada ee mate 10 FIST LTT wre

wa Gey 4s SM AHCE I -3 |_ ote

wwe watew Siee-pystr sega ~ Or ae
CRU GRAFT CHIPS TST TCT

SMIFS] CN A crete feet —«:10-* FT BINS

a Sige gust SIT AVWTAT 30-5 Son *
Cora ase MACIT Ser BAT | beter
o® sam fe marge, fe ome 10°
aaeeA TN ay ak area 10-

am cen va fay Betz ioe
(World ether) | sme aan afago

RTA TM VA AMS Fars’ t 10-° |—y-att
TST WATT OF FATA Ferg ASI bar 38

He APE ae Bley Fe (URC CONE waCrE TINT

SM BABI! oF Sorcay giey anes Gowen Waser @ aie

qq He MATT ATE BAA t fay Stems wAlHTT Ve COS areas

UlSe AT BN HIS ROE AST VA A! Fal CA Feepie

foma «owimate aigagien co fara aicfes wre

(Special Theory of relativity) Wa4eran FAA, CT

GRITT CHING PART cater ISCM AN I

‘2°30 TPIS ‘3B SPEISPTAG (Homogeneous and heteroge-

neous) WeicN STSe-Sasslizq SACS Carrs 2

"EAR CHAT RENE A, TING MATA HI Taqew

Ql @iae aS sivecea (E coda) © cotyeren (H cea )

Prater bean 18 er ere ure §

cE SE oF _v'E
x ar" "aye Tee8 |] ae
* (oH aH .oH | oH) eH
aK oy"

10-*

Faq af

ats



CIFSH G BMCAMNIA BAA 29

ayy ay E aay H Come cosa, ome Tera acwrceaz

X, Y aay Z Bewsq Hes Gs BPA Get arscy ase SewA

As Secs a awn allear GM wer SN aeqal ae

watraigion ecersic waeater areas aateacrs ACE I TET

aol ANsate S GSS SCA AIT Fa AA! ANN, E eH OF
X-Graey s

E.=A, cos w (,- ‘ete tne

OAR H,=B, cos w (*- et mys ne)

BIT cUAE EeH TNTMETACATT AFA BWA Fer, FAT
A,, B, agts agagian warcat ACH AVS | AY AAG

TAS FS SToe Vay TTS cos lH A, MOT alocwrar s

ax Oy * 82

Oa = oly | Hz _
éy = 88

OF ATH OF ANA FA AA E eae H cwtcaa aerate I, m,n

foraamy cerrga-faters facea ace ay! «TITMSTACAA Aaltsarey

area 22re cea ast a Ee H coaagive saat ACF

ay |

ay wive-gysta Sacra ates ofaa asi cosa aT S am
TACT FA VA, ATA Ae TACHA’ AN CMC ATS ACs 3

_C > »>

= 7 (EXH).

cosa yer fray orparat S cota’ E oa H Gecaa wat
AIT Bigs wgie Gara tes Cae Ayracaa farst mates ak

OTA CUTE CHM We C8, ANTS AT Slyegysiy wary



28 SOMA AIT

nte-agincaa fe « war-nerenaa fs ost aie cacKA

nite-noraca trace atega tee Fe a SLT FN ATH, CaF SG Aly

MCE HFS HCH BATTS |

GAAS WANA Siyecowys CAA SE aay shal cw
areca faoray aqart olve-igeraeur K 6 clys come p-aa

Ty fale SH 1 | Boe CHCA CHUA ATTATS COlYS COS Aatacs

AMT 6 SA WA 1 (as) Boar acs olve-oiye oars

Agr Biwe-aowepury Gra fasa sara alre Easy gTaT

Ayes Sarqeiairs SAKA AVNA HTS TM GS, Sarit

a WH he Aerencaa ws Aas Cantoacya Tce Acq AI

ot yc Tre ANAPCTA ACH CHAS CBI BAS esq! ATe-

AQAA Ce Carr cn cae fafer aq as AWW BAF

TATRA VICMSS {Cz |

srtantezet

CNS “TST QAI alee AWA ST |e Ca os Fe

aay facet aoa sapias fel snare ales, aw

ASS IAA AAAS Bley TCS TN MAA FT GAKATG TATA

MS BWA ANAS Aen wenswres 4s Cay wM

MATA LH AG | SAIFSCSA MN Maa FOeZie Wars Tr

FA] WAST VERA MPA HLTSTSA WISTAN FA TA 4 AwG

ATHCM SUA | BSAC VICAMCFA CASITA MyAIcA Vesa Fe]

@ Say Cox ASS BOTA FA TAI

CHAS TNC AAA CHANTS Bry see GR cacy AA caer

wares Gers TT Ose Gl MAMIT MI Aviles Fai wayatoa

ATMA ANNA BH s

dq? 3" 9° 9

at (eG + OE. of
fag AAI CHAN At CCRT (X-aewa ) Tacs ata alsa

Rwy $

oe yrds.
ot" 8x"



CARSS SG ALANA BAA 6

Grime qE0S ATCT TeRyie fey wae FT SICH STM
A OA UTA sea, Cs SaMTY aa Secs ew waxy

Crete te HCA ATSTAS Tz I

BTHSGS HAT MAT ALMVTSNLA AIA GARE ASA GAH avery |

Taq wae WNT cae TISIF 6 CIA afesiaw wax facet

Ql] SIF Cemy Bq |

MOAT ASAT ICS THe Bive-systy sisa Baeraen

SIT | OY A, Mensore CF Sloegysta Sacra coiics

AG 1 ok Sehr cae oasis Sive @ sid GIYs Coda *P>*IT

ay tre Sy srq ase Sera Gora ACH AMA Borate

AeiegS Al Giveaways wax folsom, yore a oS

VCMT FSAHA TO4SY BPS |

SPP

D1 SFM? Ths oe aA cara oneay at?

21 asl CaRater Altea Goren sq Te SA BTM ATS |

Ol Bq 6 Aor Cara MIS Bea Fa |

Sl BTA AA AHR Pra 6 Saracwa zea fea

BCAA SF |

Gl STITH Aq CARAT —Taqaiog Gory ose alse fas

21 BF |

vl Clvegyaty wary aeTaa alsa Gwe seq wa

Caterorytes MICHIE Fz |

a1 bel crs

(%) vige-gutla by ;

(q) Bcears Garey Today -

(1) ara arqeery 1



fasta Slestz

AISA ANTS

Ls aafes 6 speafSes siceni=s :

masa sericy Yertens wt ay ( ATT) AST ( TTB ) I

SNS CeRAA Freya HS AH OF UY arses! wee sme

CCANCH STS cwsraa sry ate a4 watnrse ea CECA CAT

CCHTICF AM ACT ATASS oeewns! Recaalvwe polarisation

Say Be aagige | OCH ATTA FT Wao Greener iT

TETAS HF WME aae aF Fagiae) yoy Weens cosa FAA

We AWE! Sloe-_ysy Sy apc oa aia oncaTsaieqa

THCSA ACH APSA Sive @ EYs yb cossae may sa! acwa

CASTS HFVE MCF CSFA AT AA! ATeTaATSs Sioe-co#sacs

QCA F-CSSA AM TA |

fe — fh
AI

fea se fem 38

SATASS Fa | fee sore | |

VDALSS BCALSA CHA BMiCers-cosy ATA ACH AY ATS

Cl ine fare som sare oonca i fea secs oF Fornq wa

aren «sce | PO «at srensahy sete oneneio



ATSA ATT 24

ASTAA ATi we mace saa aca O esis fez wk feycw

VNONF-CSHTA FHT HTS RUE Cet faar |

O fags PO cena acer mace Batgs AB satire Fem

a zai O faqs wom oF AB ora Ora ce cme Thee

BS As | «Slates fan a saa srasio wera face creicn

Rae | BANiew Uens-coaraa Form oF AB aor ATs

COE BS fee malaasy Bae ATATA ANS VcANcsaA GEA cece

Tats MICICTA cH STA Ts igaey BCE Yiv Frac s

(i) ATaTay ores Gerry fatoy wer cers iaisiawe BIvens-

PAT WT ONT SMS AVR ACS TM ae (ii) VST Bey cecw

falsias sicencesy srtqaq ree 10°° caracea sees migaies SF |

Cl CHING TIOWS VleNs-coscaa Foray sie Taleo Tacs za, Series

WPA ACT SIBIT TMS SaTs-cosa caIare Teena face MPRA

FCA A |

Tey CANS Faq AAAS FA SA STA Bry CHT ose wT

Tacs Abita ace fora 14-co oF ahaa T Aaaowe seq

CHUA AA | WIENS @ Sona ies GI cl Ae fates

RA, Sce Sse (Plane of vibration) aati cea aw

Ok MAA AISA WIeeNs-costaa Smear adm) Tales acs

StF I A, ATS HaaSa (Plane polarisation): 7a

UA WAT ASMA Cl BiceoA AI—Ae, Sage « gelF

ANTS, GAG TA FAI ZY, OE AISA AIGA |

Ve Bane > 1551 (Tourmaline experiment) $

OF AMSA MAC AISA AIAG WAHT GCN BIS Fa

QS aa | pate xc fate wankcos Tres Seow os eacAT
we ieg Rae yt ores crea! «pamtad ceoncna areas

orara fsa 15 6 16-44 ace! «aa axGT Shc ( Ton 15-cwG OA)

qm 2a Ceara we (crystallographic axis)! 4m a, «&

aay ose coor T,-0% Orgy VATAISS UeICsA Os atop ys

PO agers artes eeace | | ateppeis T,-a7 teos tara fais



zy SNC AIST

Rena mca alga Tee OOTY CACY CAC cata iaaSa ope] FI

aN (BMT Aa capt ace afypRis afae Tem aT ) |
leg avy iz T, coor core inte ateppeica orca feetr vst

‘ 2

Ar, &. { NS is

P Q i} ' \

A

fea >¢

paatfercara tar |

para T.-ce aren TTR wae aiges GR sea dia dia Toc

CUA Aa, Sarat faery miaqgea ores eq ara cen aca TWA

qicaa igion apa T, care inte aia Greyepera grai-gia

amet ae T, ose Tit rr wen area, ow T,

cace fete afeya Cryer aaiieet feq sey CoN cHONTAT

SweT PIT AY, ST T, cars carte Brcarse fis aq A |

Cor SC WEIN aie Be Te CHIC Bas =H, Stam T,

ce fog ones ipis aca: T, @ T,-a aew TOO TY



AISA AIST 2b

cares miza awe aera ffs aya Clesre SS gr Mey wae

AS AM AACE VHA AIST TAPAS ae CHIT UTATee ffs

Sa wt ok TAR iba 16-ce cree arava! og cee Ue

GLAST APH AMF BAMES AT A STS BCNF Seva

wage Towa tan tafe ave ara T SW Ss AM aA CEA

cwancna faqaal feerstet (Crossed) aera | Gaatecry ok ote

CUE fe MT FN AA? Bare ios oF ca PaMle AM

RCP SIA WH ase came fates tesa sce Ga Teor

THR Aviiens BUG CHA GAL CAR Trsis ak CHANCAA NOAA ACF FITS

CIA AMISS | BST STMT «St MIATSS ym are, Gk farry

Trsis og PAM CHAT UERA ACH AMAT HS Sl Re

ary brated food tees tafe sata aca PQ ategicn encencsa

is miaasa se? sey pamicny aca we PQ fen

BASS SeMsT ayy) Yom STA som ahgy Ae

ATA -T face aie ude seray ine aya fer

wo artyor i iag eer aA aca FATT ACH ALAA Sia

CAL AAMAS By Vay wae sry ( MINHA Fe Geprca) war

carn ore OAT ACH Aaeae ese Aw Ms aeT

baie core facie arenes ok Caters ge Qa Uete STA Fn
CHAM OS TCS ACH 1 QUSR BAT Wale (AISA) AIATSoe STs |

Aer wea paisa weetee wens aaalow ween

ass Pat! eam aeq panfaaice wn x was

( Polariser ) |

fog ime wens wos, is UATAToS, Meg AIAOS BT

ora srt iattiow Tae crm o smay Pea sare mca

Tl) « Sl oe feck ase anascea er! | arenes abeere

feels pamiant oF sre save Teel card ae eA

care fate aya mice ONTSIT YT) BT Cl SA CHOTA-ere ategz

ACH ANF MCF 1 wey THOTT CHUN VI AN CHM UCR

San ey wag (ade Se feta ra BAS) UE om

Gry farsa sara Teola coary cece fe aaa oncensatey frei



90 AICHMFA ATS

Ai WM Ms, ay @ feels ceca oHPTR acy OT, wae

OT, BtSRr BE! SIRT

AMY CHAT COTS Tso MAGI oS

GCATCHA Frey ACH ( VANCKA

som) qarat ) OT, oa

ANSAA | QF Bony Jey TESty

CFACA ATT FACS GALA,

Say feela cary STA BH

) OT 3 ACH 8=—- ANTSATA

fea > Tacafaorencse Sra feos Tacs

AGIAS BS CMA! ayy Sor aews sey Bato ca aie 8 aa,

SA AMT CHAA BN AIAG sq cos O Ge1( component )

fasta Hara GN Aviles ara ate AratSe oneens—s-oraa feats

(amplitude) A za sacar A cos 6 aca fawn coon core

fate oreens-poray fae «taey bere feels cara

ANNSS weenscs fara scr, oF ore am aa facstas
(Analyser) 1 c@a ceancad fous faces ffs aaaioo orcs

seragq ine @ alga facea food fara @ ae watge =H,

OF IH ZA Ala SH ( Transmission plane ) |

waraan atig § qeq O° cece 90° aizates ZH, cos @ cay

1 cre O 4a ainqios gal Forme 8 a0 Udte opay

AUGTA SIT Bey HMA cers late awl sens teeta cara

am Aeters act ora 8 wat 90° ade git cara

org laa UTE, Set T, Wa IMA Bens Aviiaws za 7 I

ataicaat yi ( Malus’ Law): 4 arenise atm

ere Bay Mem aA OS Be sanena ( Louis Malus)

1809 yor aaa orera fate arg oF FE BTA

Facwracsa AAT Sa aly AITScsq Aeray Sema acy O- ccs

UWINAS WH, SH Tareas cece iis saa iqera StF a cos 0,

TT aR WSS soa tea feq aes T vaRTige

cam “feq Slaw (intensity) fseraa aia ae A aT

3
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a

O
v
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\



AISA ATAST o>

ate I, aae I aonpea fareracea Gaia artes aay Tareas.

cre fate wicencsa Clas 2a, Cara, I, a a* waa
2 s?

I, a a? cos*@ ara wae + =4 cost = cos’8
9 |

age, I,=Iy cos*é ve *--(1)

P

t aaaSCTT
ANTS A

foq ov

oO ANC STATA frgiahqoory aert FA ATA 2

facnas woe netfe oicaicea Staul facies ss

ARASCSY Ala Cer-gea water cvicsta catntecaa aca
AATRANSY SF |

a7 efesrcaa saieices (Polarisation

by reflection ) $

1808 yest seTA ae ataT Ue alesis aeATe



OR BNA AAT

‘AIUSS Cl WM WF, ae sos cos G-ag Gay asic sieges

PO-@ @ @me crm aafos am val atest aty

OR-@ «te paniaa-iecras T-9 mera cate sta crn

ars ma & afesias oremea as ANatou sf Gerry

re ie 1 patina cena wee afosiae aya Acer

AVI GY Ae We Bia panies came zat E

VTEC cory cal we panies Toor fren tafe ocens

reRaAT | COM ACA HaaleRie cqrarcara ace ACH iaehe oeencea

SNA RAG LG) PAUIACAA AV SA TM FCA ceCbA

SASHA SCH ACH ATTA, ST ashe aly yor Clas FHow |

Tom TATA «Cree AcE! A AM RAE PaaierAa

CHHNA BHR OA Maes arya aa feiiiae wag aoe pamiecra

Aaey | leg praia Aveo ate Ste5a coved afore

Cra AF Aaa walyS aA, CRA ifs aqyoeT Claw

Baa T ASTiNs Bra |

NYT SSK BIAS] Ga GC HAMAS AGIAT GACH ANAT

CACY FTCHA GAT SIASy cst i-cH MATS FR CATS MAI «ACT

ACH BMY PATS ACA AS] YACl Gla aA Wary AIM

qtosians ateyy ACK AICI ATS BI) BIN MIEN cacaie

FICHA MASA SA GAC PANTAAT AVIAN SA AMT wesc

pamien cave ieie arceancea Clas) TACT SA ala BINA

CAM 1-09 MiaaScrIa ACH GMAT CN Ad & Baroq leorwe

ETA Semel sie fates Se cAI cH OF Cael BAM

‘TOT ASN wai am fe Bae aye aE cme

Senses Prien tows tics its aca wT |

of mite arn faqiateoora tm al sees

ates wr Ucemea wT Tal fee a AME CI

SIMSS aya cara ok ATTSa ores az mgs Senibe aes

mae MNS A ae cr amtow acetal! Aware

afesies ormcest ive cen ate aaatoe acafen, adie fag

Sees seq fate tees ates fer as sa feed AT



AISy AISA “eo

Ay Hate LACASA AV SH ALITA BAAS VA, Sy AT

Oa AMATSS wen facewracs an cat, Teg warase wen

ASIAS LS TS AN VA AI Ware lerfe omeencey clas

TAST Ba, acwaca Tagg wa mt Ry BIST CHT 1407

asaSa Ba aA SG Aiee sICN aca BIN Z’a, Say faveracea

PAST AIBC Carve Breense fe wa 1 ASATe AN ATH, wk

fates GIST CT SIMS Safes arr atest Scene Here

ANTSS MI WY TN APOC TEA cers afowae TMITTA

Soq of fates arvwA INS TN ZA MAAS Cote (Polarising

angle) 8cF SIN 2, Ta Woo sare mia! Aware Aaass

carers AEM iaqiatesercs cremM ATH 8

NFA HFSricwy YorutA cles coins wleseaa Sia cy

fafee cerca wicetsata oirifes ecu cifeains aftens
wed aqafes uicnice fats ex, He BtteH cate

Simos wea AAITSS cote AH |

CAN CNCE OF AIISS CHICA «TIA ators sTeAA Garg TrSz

aa! fate abel ain Rete Sey care ATA cOleu OTT

(Sir David Brewster) aracaqa atonaceea ACH AIST coe

AVR Missa saat! | Sta Unfase fannie fagietewar s

eeweicaa faxa (Brewster’s Law): cetas eifeens

aigcaa eferate & atecaa mass cotta BrteLwC oT
MAA § apercsy MA ert Fac AS Aryra s

p=tan 4,

TY 1, = ASHEAF MII AVIGST CT A P= WNIT

QANGAATS | |

eta fra acim va ster a aaatee ences
Sora Tee ACH OFT! SYA FH CAS MCA |

am ae, cre PO encencea aieq p atoraestqging ast
RRA OT AY CATH 1, CHIC aIntes CA, WH i, SICH

3 :



os SAC AIS

TMA ATSS OM SE afewna fran epi sateen
atyy OQ afenrcya ace i, crm atest aa AW,
ators at OR-aa aforan cam ry

foal 2-

areca farmy erate |

OUT PAA AAT MPT, TATE TTATCTT atoraey

= . SiN ty eee 1p= tan i,= 7 (1)

SAA CHCA Fe (Snell's Law) aye,

sin 4 +.

B= Sin Ys» (it) |
‘Weare (i) @ (ii) caves orem Are s

COS 7,= Sin 7,

weie, ipt+r= 5 :

Ok Alo SESE ac Bqoacr faite xcace |

ASOT CHM As, MITSS caTea Bios aya ceca afesiaw

aq OO a ateys af OR-aa ase ZOOR caret
FAT | AT TTA. sory fede ade alga ace AT

ANC BH, Q eq MA a OQ wae OR aia-gita enene-



ATS ATT o¢

CORAT FMT AYES VM FN AST AT | «ora SING Sea ACT

Aaa sagincs wire-fee (dashes) Wa wae SAGA Vee

ace ay worylers zoie-ioe (dots) um ye sm aracEl

Voy Fre Veg aya ACH AIM AMI ST! Cee ATE

CIMT SCA Aas Fry OR ACH AY, Fou OOF

ae Aen! we OO 7 atesiae atyyeg aaa

SMA MIS NCA TN! BM He srgiocs OO-aa aK

ATTA MEE MCT Foy AS MI! fey oeemsa ATA

GW AY FCAT ALLA WM FAA AIS ACG! Ae AACE |

BSas atesine aheqew HI SGT SA ACH ay Soryiae

TS MA! aT CTS Bencsa sory ate Haq asi

iadttow fecek oa, AR Ueens ATAaTSS ons aes =F Sra

AITSS CFC BASS aleyyoaa ceca atosianws atey yer MTs

MSFT QETS STH ATTSS FA |

ea aferarea ste aS (Polarisation by

refraction) $

CFA AYR CHA CH ATTSS CHIC VICMLTA VMSA A’

ates airs HI MIMS CTT ACF AY Frayne erscs

mat feq afoys areas ay @ Fae Cea seta FR

CF ITS AN AL! aw ateys ates fs oF ye indie

Tarek Bory se OU Cl ee fare seoragq adam 7

AAINTSS Bcanerya iG ok afoqo alycwe Feary ears ?

AAA ATIC CT cuca aloxe aya ae Sm Ty CSA TA

& 2 faatinw faced, eee ererea weer AATSAeT CMY fee

BATH OAAVT ATMT FN BSlIs Ce MNF ahey OF TAT

Ce Uy Wes Sry no a afer « afena ay Ua

ACH ACH MA ase gon asi afesiaw age ators once
wo cea Te Tales Tarek aw oneal wae ok gi re Roy.

SUMS CH ANT Cat Se aC ay ee Ue Cioe

STATA CH aS Hee FCAT CT ANTE TET ATTA TT
RH Me AAA BINA cH alesis 6 alee



ob SAMA ATI

Ben wremet Ger satay ( ade ay e Aaa) Fy Tem

ares | fag ores care aie atwsers aera AIASS CHM AF SIL

afesing atece corm ay sem asa ae | fey ates ates

Bex 2a Fat aoa oe «afew 6 aferas aa Georg
AIISea sige SHAS MCMoT ATS VyLORTT CHEM BT)

ve efemmn < efersc aten
SEAS STMT 8

co fea a>

ofesfrs 6 eifere afiany atrrrs-codz |

MA Fal ATS, foe XY aawaior ator uw ateraep fahrs

COTA ATT Ae GOA AVATAR ATHTE AAC ATER SETA faveTwr |

OZ we XY wom acer ay! XZ ea AO orenaaiat

artes a1 OB aa OC are aurea afosicns wae afoqs

aia fre Tote wacra af wep Sta Cree aT & alwsiew

axe ateqe aty gh eisfes aty wae Urey Foye my ATM

faditas ATSC HET SGA Se ATH FAT! SIG] SINT

CM 6 ATOR COM ANT AA ore BGA 6 ASAI CATH

at TTA CHC a wT Peifae aca slocpyela orga
wrareare ot frame Sete rem sai fey & orga Caley ak



WISH AIST 04

oF AA atest 6 aleqw sronreateyecra etaera 30m
BASS ayy Claw aya lade oN ASA Ty

Cleegye Sy wapaet cieeceda E arareatya feeay

ACH AVS FT FAI Sa A ry Bias, atosiers wae

HSS OF ASS asta alma Tecsqa ACHR ANC erseq i

ai CS ok foals aq? XZ-cm arg sare qome XZ

CHA AMSAT 6 Acs Orewa Coney aerqi ER aay D

aqecy sates, atesiene ase alee oeeysays. sive-cosq

wart, XZ Bele BMGT SCT ACH AMSAT @ AY Soregyiey

cael ata aetren E, R,, D, ate E,, Ry @¢ D, 1 wea ate

SHS CT G AWPAT CHIT ACSIATS ¢ TM AR stoma

CIS r Ba face SM Bra Sra Slye-HyselA VISA AICI cra

ATH C,

Ry _ _tan(i-r), Ri_ _ sin(t—r)
E, tané+r) E, sin(G+r)

Dy _ 2 sin 7 cos 1 |

E, sin (¢+7) cos (¢—7)

D, _2 sin r cos 1

E, sin (i+r)

Borcaa alterna cms CN AR CT TA itr= 5

sey Bing Be mosis OAs BIG Slot Asay
Ey

Cwnreema Ta Tt fey ace raat AAT PT AR! | Siete 1407
i “

ot fae aaa ay afesia aiqre aera sory Uynigs

fog ay Tom Sige eras: Fea Bw wy ok AAT

a wates MTT ater wor a HAAhos SICA

ARTS AT! AIAG CHCA GE ATA HATS caTA (polarising

angle) tp MIA Fel ME AM KATE |

AI

CARY ipt y=



oy SCT TTS

- _ sin ty Sin ty

a tANty = COs ty sinr, =H
GAR THN KH Poca TAT A ATTN $C Cres

SNAG HY Ale 1-Ot GV CI Gime WA e's 1 A R,

T Ry-08 WA Ge CHE TT TA! are ate Safes atey

QAISS aH, ade HE, = Ey Va, OF Aovianw areins Gor wea

PIS TSA MFA

Ry _ _E, cos(i + 7)

CURE, R, ~E cos(t— r) BRIT.
BST RR, Ate AIISS CFT GIT Ga CI CHINE WAS

CHIC SAITISS Bieens Brwsaroray Belsery ATITSsS zz 1

HSA ANA HM WAM MHA Wiese afore aha

CHE 7 “7 cos (i— 1)

OU TAT OLE YAMA WS BATA ANH By oss

aferma eat ot fete ones at wige-costaa Sone D,’

It D, BH Ot, ot == cos*(i— 17)

aw ale wrateo ay unnqios aq Sta E,=E, wae

D,’<D, ade atogs abqus ay srr sister area Sot

SG ST wows ateys aby onirsens aioe fag uk

ANTS VAT] GLA ALK AY STA Io |

TATA AA HIMTAR CHE tan i= UR i+ 7,= 5

— aware Da’/D,' =cos*(tp— 75)

= 9) % _o;cos {z ty |

2 tan” ty= 3

sin Qt, = (aac a) =qi
ATTA BTCA (Crown) Fea cH = 1'5 BACH,

D,'/D, = 0°85



AISA ATTSy od

ok Fea wis seq ceca Towa fare afore om ateq foie

om Oe ca as YS SoA TANTS arr (0°85)*°=0°19 ;

ade fpfe wens ae 4 AHateS anil Ber coda

A Biase Been Het ART GPT MSSM OM IOSICNT FE

chert: «8 ame fay ate varecia aber srernetta

TTA |

satel (Pile of plates experiment) s

OFT AUT BUSA CHACHA Ora 1, CHT CHING aya PO ares

EH ASPAG: AYS CHIH GAS GHA ACM AY FT AATF |

afeys ah OR F15 © aga Fever 1, CHIC BINTSS ACA STATA

i, ore ATES fate A! GM AY iptry= " Awa

soar wera afeefae RT afy aay arece aieys RS aby

PA ANS Bary wae RT aleya coe Foy MAT ST

ACH AY BT 1 ak SoCs TA YY MAY Foy’ AL AST Slog

HCH ANS SACS CHAR “AMT Fy’ FM ATI. GMA vr,

Rl BST ASMA WAST M1 yom OL e TM Bex aieqa
eranae att fare sorrel asatos arene aa ea aoa

face ode BC om cece fate omer a Hy SATS

QUT SSA SA HON SOT ATT! «AR coven mea AT ABT



80 CHALPA ATI

CHG Ale tery CHCA ACH ANSATATSMA AT AH, Sra a Teele cosa

Sra e ator sa atest arener A I ay FT

QT! GST MAA GAY AMSA FHA cH AAT

ate cao wm ay Tosa ohne Yoelers SMCS WAST A

ates face frie ates or ay sory ufey sta ace Sher

AH Me! Fate obs ak sralior Ora ateee |

foq ae

werayey tet |

20/2516 sreea ces mae AaeaTererca Aiea ae cepiba Ora

oso cae AISA sys sifos sae afosiae alyye

100% aaatow ores ozs afeqe ates era 100% aaaiow

erence ota sai Gea ator wceansy SCN APT

PCa ACH MY AA | wale Ganiem facwasce T, @ T, Star

ary 6 Sieg ASS) eae Fa ATE | |

oe 8 Flees ee Steerer orate:

— Scencea AaaSace os fae (slit) 1 fop-~aqa Tewa Tara

Relies atans ForqT (mechanical vibration) 7 EA Fal



ATS AIST 8>

QS Me! «cae MCSA Gorm aN wae AB se foo 7 trate

am TAG

\

f\—LTM LTM
YY YL YF

fia 28

faba OHO 6 Sorrcay firs HAT TATA |

wtqay wis faced food Tara cat nig AB-ce afera faces

CHOTA ACH AYSUA Ae el at are fara vivica sens aww

wa Mey fede sory ais sm sai Tacoa tows Tees eF seq

fanats one nora aca fe m1 wi fasa sara TAA Baa

~ AS
s XY AQ)

foyec

faba tt) 6 s~icag firs tag Ty!

Gry i AAcas carvan ara ale fAcoA Cady Socay ACH HANSA VA

(a for ae-a cre ace) wl a sem fam area fgu

wiera tq ort aca fag ate fara crt senraa fncea AUF

ay za ( fea acca ate) SET I Borers afer TAT

Tal Se Ae Acq wae TA mA AA AME FT AA TI BPG

ata facca TEI Feoraa faces aC O ca BIAS FH ATA AA

90° aets am fag CHR FAA cos O Gore TAA OTS

AGUAS ACA | /



Sl | SCOTT aaa

SAG TATSS Be lacwaacs laa aya wiiaiers ag xe

FN QS att! Sa feore faux cacha se wate fahiopw

Tee ence ca face oreamcen Fon aeica food fra BATATA

AGING THI cBITS AITSTSA TSwT tea WANAISS Beers Stier

STH A RMCMICHA AYA ACH ASC cH CHIVES THs PCA

mete GaTahse MICA IF ST BY A wae HIaSces faery
face aS sora cos 6 Saret yraétea foor fara ofa za I

Teg o% tains facea ee ay facer Soret arerenrey eA 1 | ASAre

AIISS cars fois oes cea & fates fersat sory aSarey

Qe! waaay weareces ora alfa aaaioe arene ca@ae

AIASS CH fates farsa soracse aolers sa Ge fre wae ateys

fas oF Gorna an fadiiaws aneacs 2 ANItrser ASH Ga

(Transmission plane) a ZH 1 am TearaTeA, AoA OA

falee esis Sar aa aa, ANAStsa feos HP SraA ACK AMSAT

Cl ABMS SATA Sf AIAG HA Aol Ga Fe ATH |

OY AH ACA CUP AIATSS CHS SNS Gay ass ATIF

Cyt aA ME SAH G Teel AAAs AIM Fouia Aoriers

BIH Cer ANIStea Aor Sa-yioa oemiss UTEAA Org

inéq Bar! «Ale Cory Aor Gay Asay sa ore’ fan

Ter AAS oceans favle AISs arm Aviles arqi m4 FH

ecace fata aaaseie farracsa sre ata ae Ger ANITA

Agra SA ate mH AY TT ST Ce Bcenses Tareraq

ers fate at mt ot ureret anase o farwracen faqa a

facrSto srrata (Crossed position) wm gai fey was 6

Tacerearea Aviaa Sa vio atv 90° fer wen ce O TC BAT 2A

BH AISS Bens cewcaa cos 0 Soret facwas cove farts
Sra |

Stasrtera edtpem

fae aTgCNA WN ANTEAA CT AM FM VA CT ase TSI

CAN For] FT Ae! seeqia wea ware ABCD

rat Sy aeaery oo ws Sraetig CoNat Sn RT |



AISA ATTA go

oy feor fra ast analoo Capos war onion trot fe am

wry tates wars craentr afters scx ana fem wae

creme Te faa ae Sl isa sare wrayion Carta tre wae

Capies Sacra sora frees orPiae PETA OT 1 | YN ATF

A

Cragin era} Gey (vertical) wagra oe wa E, e E, ge

aereca Gey ae ayeine (horizontal) ts awafow tants

Gay LP Sieg Sra Baise vane! Cay caryian Cantos ca

Bieta CUA ACH AMSA Tena wviaqel rayiag Coq Cantos

CHITa Stl
ed

oquueeeewewee ll

eee

ee _]

—eeeeeeee

Eee

fea 29

wicants wacerg Origa ‘oraatfer draft vase Safa 8a |

orare Germy sacs || at arate cace Belly wit (Joule’s heating)

oem vo nie ones mei adie Gay sige-comr E,

Caen we we Aeenty wari fey ageing wige-cedy



ss SALSA AAAS

E,, Ol Sa Ace aged BaiaS UNA Ie sare Cerny RT 7,

ara Stern Sree Sse acacE Bnlaaet agi zeae E, alr

AMSA Vaal Wa Aes st! Mensa Sive-olys Sy

apa sipecedy 6 Ga Ar ay ole coda TM BITe

ceaq aise! ome ons aye ate & aaq Staind Org

MG STH SA SIGE CGKAA CA OT Giaatieia Carga ATTA

Sra ae catiawe aca fog Sra ACH ay Sorenyian Aoieaws Ba |

CH Gratin asic master sex sacra fee ANA Ae

Cretan Sere ace, Teor cada Acer AeA ais seq

motes aa fag Sraatiana cara orayiea ae AMSAT Sy

cigs aa t

UM Srey WS ATH Bare Feq IN Bencsa AVIsA

AST AN! BA Sayles By @ Serr Ay Wawacy BLNcseA

SAMCACA ALMA VTACAS os abe AKT ATS Fea AWA!

1968 yore fe. ora. a6 eae ag. oni oF ota STAPTYA

Ba AKA Rater | «Sta ats Biers 50,000 maaiaters aeiv

ares wrists (diffraction grating) TEI AS Gy

mM CULE ATH SA CHM MSA (grazing incidence) aa =n

Be AAT! UT BTA Walaa aryl Og aes ATA AcET

HI MM PSAHA CHOTA AVC CATA AMY Coe Ceres acaleet.

ok Aas oa aayaviaters waweq craryias onearsateya cH

B4Sq Sraaiegy Serts BI Aa ARCA BCAA ANAS Cree

meq ea for 29 cere ok wetea faan Fare 7M AN |

24 aleanztaa Pass! (Wiener’s experiment) $

torre Wa Cen ates as CORA CH FTAA

Te ACH 0 GS CT MICO AG Bqaafeies 1 WT ak

wis fete Faq Cl AIS MAP SA CATE STA FHP

VTTTL ANT Fea 1890 yor aaa aso oaesa oat

WM Sencar ade Vive-guata sercra Tes aaCR FPS hres

Bite aT wa AM eT UANAT Aree aaliwS AI



AISA RAITT 8¢

aaaraa onberd gif oe er en a rem onthe
ate sor cab P-sa Gry ATs CI as fess asanty

A KX
P.

BOX
XX)

Sx Ge
¢ Y/R

Y
vy

i y
O

fia ev

aSatcay Sty NATH |

AMSA steppes MASS FN RA erway ateviaws aeqype

wor ALASS MILATF Ta aos AI! a TiegyypEe SHS ASR

‘aeq aferae OR-nt Ora ayeta Utes Gl BIT VT

atesions aleyoag BIatee ateqyer acer gears (Stationary

waves) Wf saqi aq Sieeoyel Se GPA uk

BSAA CUS atowns wera Sra (TN apyerw AKT

atts ) Gas Bl care P na PASS WTA BATES Bway, WT A=

O : RN

fia 2a

eptfecatcas wags farts |

erat Tae Sars | oNtiTEgia region foe sTaTatts
STA wases AI Wea as geysers May alseny



au SMA ATIST

OR-6% ACH ANT AI BIAS UTE Os Sra cos OG

acer | «Mt cored fours ade OR-aa ieee alge err ya

mem cecorat (photosensitive) free cerenavwa watt

aan orem fea! wae wa wtera OG caviice acs

Cree area om Se cocemnta (developer) aa falern

FATA cHvA Gray ATT BITC Wes frees Topyier ATA

FT cae Mem crt Tereta crraauer carorceinera erata

ane oF weary Sem ga am meagan BEA cece

TT ST CN Cr Sia fae Sloe-coscaa aMbsAET T aC

STEATYCSS Serwy AAT! aoa for cas oF wea vals

Tas am aca! wate OR wae OG-ea aes BMAtece o Fa,

set PN=OP sina: aw N faye atx osid one 2G,

era P fags asic a acq ate

PN =OP sin a=(2n+1)4 eH |

Say as A CCS Cr AH Tivecesayian ACA

VTE carcorcsiaetr frm xg! CIS AypoAKA ACA

Sara Mie «Are «leR «TEM Cisse | Boa FN AWA

Wit sorera cama sa caichicefrety firata ow wtih
Sta Siee-cess |

omteiena OG (Drude) ae ai (Nernst) fer

qratwws ates germs (Fluorescent) 1 ates omcda

aan HCH CHAT CL BCA MTEC Svea Tete caren Gey Z's |

qear afsaeum (Fluorescence) wre Walt xe BcerpoATA

Bige-cosea | GF AW FA OF ANA WA Fa VS Brconsie

Sige-coscaa acute faizw ore | Seer cae oT aan wfsore

Rue AR TS Soe GC GINS Cosa Corns oeenetea aca

AAS Hat AA FN TH | /

a@atcaa fests Rel sok others fant orcas Fos

We AE: wus atesry Pron Ora waTSe cores atoviae

Rena "a aad weaela area atop feele wsis ates



AIS HITS 84

OR-a7 Geoq 45° crea wraiee xxi afesias afepe aay

45° care afostaw xa qsare ecwrn OR-wa Gra wate ¢ OR

Care atwepiare aley ama AICI SINAS AlCl | a ato

Gm ates arenes sorq aie afore ocr xy, SEC OR-aa

OAT SASS ate OR cars giosians Beencsa Sry ayy AY

PSS Se
>

oe, SPX P

Lg 
WX

eS G
se

\

N

 ste
a.

S.J
féaq ee

aarcaa festa tat |

Bry aae Sera ACH ABioota (Interference) ASz xq NN! Tey

aie ATGISS SUA] ST VMIASITSCTA ALM ANP SH, GAA

OR-aa_ aq weiss « OR care afosiaw oreencey sor

AMSA SI OA SCA IAM Whoo AST acai wat OR-a7

ACH ATA HTC STATS IATA OG SHA cevECs avec Ala TSStaT

wr faerera aeraacor acai crem fet! wate Orgs EA

Fen atea frereraa aerae Sey TT Ok oR core

amine sat ofepacra aa Gen aaaleo BICeMs Sy ae

SHG SH AH AAFC! WMS Gara fokeye oF malt

cece omnis xa Gaston coer Sm Aoriers BMTEA Fry

CH Her we 6 orafes aty am fadtine ocr ACK HATTA

TH AM AMT CT ACT CSM Aaa Os aA ATA COMA ATH

CAR MTA AST | :

ay faces ferica eife=eer=s (A reflector as an
analyser) & |

RAN HS A, Are ATASTA arwacsa Brey FACS mcs!



sy VICMCSY ANAS

Bway Te atowearse farrqewcy Tay ecw eH eS aT
cao M, 6 M,-07 meal weld ohm gem sn ce ona |
1 1F, M,-a7 Gory ase mater alqyes PQ area anaée
crt 66'3° fetars ates quae! wren afesiane atoms OR
of ANASS Sees ara ass xcza1 ak eensq sor BIAGy
CH Bele BHT Sea ALT ANI aT MF STH wipe
Wa cart mq Brees way fale was aor ca Mw

N, M, N, | M,

56°38 668

af 1
P | P |

fia »» fea 22
HATTA GATT fea

afestes at QR-ae oe QTTENT 4 ECE ATS eee.

array cr 663° ae! Mam afestane afacs fe oe an
crecey | | M, cores foreraa on cre wales afore ae sara

oat Toners wer aT YOTE wee SIN eI Crem OTs |
ae QR ater oer com anfaise care M, wtaiice
QR-c Be aca ates shea cares ae | a OH Ma R fares

stem RN,-e gi, qa Mya area (on aterm )
wre Yat! wis Sia SRT acaterT ace glace afwatore afey

RS-co neq Sta eGo areca) orn ae M, wie arsrag



ATS ATH

Or alesis ata Geyer fréa save: M, « M,

PHO STNST ST TT AMwSATey ( osST forza ) Say aiosing

aly RS-0m Greg wiles oF Baga gis iq AareaeT

fog Sex wie oS CT Tey MPT TY ( OVST Toa )

way M, core afosias ire SICeTse Mem AA A A HH*tT_

ge crn eras ae MEA! A wae zen za gfe wie

omg faaq Baga (crossed position) 1 44 yita aS oH

O° cece 90°-4 THIET cae CAI BIAS aera O-a aeAa Gorg

M.-cre atesians orcacea Crqae iréa sara car 6 a5 AG

Bq Creeeie GS BH Aq |

catcanatcsa §«cottertfacstet (Noremberg’s polari-
scope) s Gicamarcsta corantacarn 04 srceniss ation Gora Coast |

ws TB MoA Aleercaa Gry

8 ate Beem Fea YE wt M,

eM, Sage aqeias ocr

GAT FACS AT! Gecay wie

Mc waa orensaty

OR-sa (ae = TAiRerca

BCPA) GHA FAA A HH Ves |

of afta wer CC xe Tuan

zaraice yea M, ricer callers

Baga TT Be | TABS ATH]

aaa M, aie afaacs watt

faea oT panian facsrase

AAA ACH ANC |

a's faceseirea aie , 5
FRIIS (Polarisation by

scattering) : P M,

afer OTST BICATS FIG frag ee :

pamion faces facn site catcaantctty cottentfacatt |

sae Oe SOATH CR OSes «Ooebrsora anatée facet

4



6O BICMLFA ANTS

cara sta fale weaca fares cece foie oneness Class

erigie an! wan oy of was aoe Tacwars wiioe

CANA AMSAT wel ate STITT cere UI AAs

facsions (Scattered) wrens zena ant af WIISa A

oO:

~

r)

4

‘ees am ase M «at fevers aga arg age S Oey

crs watss ane M-aq Gra cafes agi «ht oes

M-oa Sra one Sta Bcrsiayion acer SM-a7 ace ay ICTA

AiG Fai CT BT ag GG cs AST Fog. oiisivs alora

1 at Boacy wan ale faceay (scattering)! ww



ATS AIT é>

aq SM-eq ace ay MO-fas O usen micey wae BF

BH Sa fers A NAAT Sra citect? OM wae SM

Ceara ay wome MO aaa care oat OM wae

SM tea aqetas ote cae sence Gayle wR AAI

woay O wag mis Cay saith ANS BCs

CS ANA! BAN Be waa saa an ara O' wagray

cr wis M cope facpions

Cl MICAS «CHATS ALT Te

aaatSe faq ora seca Tes

aa wqeiae was SM-a7

ACH AY |

Fiat Goce Tacwocs

Qa ATISS BMcayrs Gerry

FU AWA ashe Soa wcA

MATA «FAC ATCYTRI-

#4 (gamboz particles)

wqaa (emulsion) @sarat

FAC OA AT MICS Bayley

aaigs (suspended) way wey oF Soryiag Ora MTF

ary oiatse sacar soryiaa an ores faceins acai ak

faesins scree pater Tacs am faceias Sacer crn aI

C2 BMCTS Singers AAGTSS |

ersicta aifre s a6 aad (Rayleigh) an apa

wicacea Cacti swale AeA GAT

Breensarey morn fare zai wk favre sim Santacta

BEd MCSA ACH TSTMS | Beer ATA Byyiera aM ca BTCA

farpine 204 Gla aces aialla ate @ Sra Bee AA] Fy

wares fale BICCSA MTNA MIPTT | Rae Baers

ata rata | | Stang facets BIcAeA GR AG SMe ATS

SH 1 Beas ale BST cars SM areanrses oneiagerns mates

RCS Creal AF |

Facet, Eta ATS cry OAT |



GR : CTCMNCEA ANTS

ae Sessa faforn Sis s

ATS AIS Cenmay iagiatys Goranyia aan. Scene

STATE 2

| $1 afewer ara
21 afer an

Ol Taree at

Si Gore wee am

adyig BMS VAT A ATS Gry mca Beenie wy ceyia

Re s

@1 Cas afeaqa (double refraction)

vi fear (dichroism) [ pantar cart apours

ok aalcot ary Georg F771 |

FTeterst

TAIBSS WMCaessy Pry ayy ACH AIBC HAPS Srey cq

Ine fare SUS MMA Ae oF fee we ofaatose ars anes

AIISS Bt sora he aya oF melqw Aes cq wae we

asic fates fare sory FF I

praia camara foot ie onene aoiae zt Tofe

sreencea tee aya aelrel ace v1! «wae GF Tefse ucense

AMISS Hens! oF soar tre aA GPA AH WISTS |

aria gid pamiacr ETS OPT AMSAT sec Ao et

arene Sowa an avtieae cal Tey STA BEER MAPA

ayer awa amare wensinie za ni giv pamiaca wk

md ay UTBas aT STE ae YT ow ITS O Ca

MAS MAT Agiieas Bcwensa ceca Fry iasra cos bas

ACH OAR CE Besa Claw cos*® b-aq ACH AMT ext

ot farais srencia ao ace ofaise | | aterels mabey ares

CeaTAcs AIGSS 6 Teoly coors Taras sen FA |



AISA ALISA Go

atosias oars a4n ota aaaios faq afore seqcra

oq inérita Tas cor urioe scr aM amos aa

ak Tatas cores afoprs area HITSs CHM 1, IN FHI

Po iar atwrrs sen ater w aae ANTS CHT

ly, b=tani, WW Wa wise aferqerwe ATIGs wae

TACHAFAC TAA FN AT SHAT FLAT ACH cacera FE fates

Ty Ae r= ATSRTS ANCA ATHFAA ASN WA 1,+7,= 5

ATSHAY CHT 1

SANSA GF MIT LF Ga we atestas age gies

Rena AMA Sta are fas song qelas qe zy ay alssters

6 MSS MNF CHIN WMG Gat ACH AMPA 6 AY Ty

RAl AVGSF re Bw wa afesiaw ses IA AY

FT WAT MLS fay aioyS BANS UF AY e ATeaTey BoA

UA SHY | MCR ASRS TUCTA ABS BPC AY FTA

Ose AMG Cae ( p=1'5 Malas eroq sor CHTA OF STEM

15% ) afostars orem aS as abera ome 20/257

SISVAS AMSAT CACY VeTA Gory i, (= 56'3°) cara sreanrsatey

MIATSS Bay Ka-yauslsay ae ace ora 4a fais BN ATA

100% AasaTa Sq aH ss A CS TE SHS APH |

OANA SATOH TS AAT TAT BAtgS soayiey Ay

6 ANSATA WS wiggly Alor Gorm arene moc owfaaela

amsaa olye-cosa onfae za fag ores aR ay Cive-ceea

AgiAS Wi Wats Cease Aazscaq ak alengq Gora care

SANS SARA SToe-HYsA apie Alyse Fz |

agara 1890 yoru afferent ain Gent anise ores

ATTA MSPiAS Hea yoy Ger Feary ase aA AeypSarey ace

CHOTMIFS CHG CACY SIA GAA AMBAT FEN GN HAMS mma |

CATT STPe-OTF GE WALA Give-cescaa BLA BTCA mem

aa) 6S mete core Tasaenca anits cq cl ates aM

AIMS BCMA FMT SAGA SCA ACH ARF AA |



68 | ACMA ANTS

SEPA

SI AIaSS e BAAS S occas Ter relay ST ?

21 Gato croncara AATSA @ facerse feraTa a4 AT6 |

Ol MMNCAT AAior Coy SI e Bren we |

Si afewacad mara AMTSS ores Gemena ati sere

Aq S71 ATASH carey Aces Tc FF I

G1 wor faanica Gey Fa age clvegyel SE cats

Fate ators sai wk TaN cars St VATA FM AA aA ez

VARS CUE MSwAAA As ATtowo STC FHA Tae

AIH Bt AYA FM AA ?

Yl PasEcra webster aim wel crane cl as AalHA

FISICA TESA AAAI AAS ATISS Wiee1rs ATER ANF |

Ql wa @ alacaa afonaes sareca 1°33 eae 211 ak

TMMIT YA AIST CHUA ATA FS ?

wl aNascra Aer TAS ape sew Ts TANNA > «ASA RTH

Calas at sq ass HATS TRA Ai Go BMacnet aan Fa |

pio akarcaa oaheera gi cet ain sa gi ote cece

BMC CSSA LAL ARATSS Breencsa Sorcaa tee Ayra Te rare

OM Aa? |

so! ‘wive-codat ureneite faigo aa’ —oat Ofelia

arerey Tests Fa |

sol fares fama aferecsr TIA ash CTE IIT

share Afery ATCT VICE FF | |

SQ facworcrr ara aTaGy Ceara satis fe > face

GN AWAASS means Cena vss sere ain sq Ale STE

COC VTA VICTS Srebrsoersa ALAS sara BA ise



SSA SEstaH

CIS Ahora

V> Cas afraa:

UIs Tawstat ZaraarA aceditaaty (Erasmus Bartholinus)

1669 wor BIAS HAA Caw foray wi MigesTaA Sra |

STARS Bee cHeTAS (crystallised) sMrmahPraT sac, F164

TS FQl QF AMA HMLAH Ce APA ASM AG Wa ary HAAAI1Te

TTS TM SAL BMTAAULa ase aw wees cara jaca gina

a MCA PFOA Vrare Facer ales Ger aay CHO ACT | oF TO

a eG Wem cl Ga Waa aA, STH Aca fantay sa (cleavage

face) | esis srepnacs fatenera fanaa Sa qaraa fault sca

Aqsa ote (parallelopiped) 71 ay (rhomb) oTaaq

D

eee LL,

ee s

CciN
TRE ww

tee etfiara |

CHOTA MEM AH! easy arya Tanshs Sagia marstas |e AP

ANTSAA ACA | ) |

am ae ABCD e&aay wait aq -o7 sere uae AB e CD

git fate e asa ora cx! PO «et aaqatés

areensarey 1 AB sem Gry ayert sates ear! ABCD



GY SCALA AISA

SEMETS at se calias cay (principal section) =

RG, AIS AC «NCA Crem atl aan ara PO ata

arena festa abenacra cca gic atace faee 2H Tate BUR |

CROTCH ae aieqyioa PTS Me ee aeTGTT QR aa QT.

A

B

fea 09

arate 6 afeaste fay |

scat Gag as atiaa tag fen wa tra cana AB

Caio aay Sorat cars a slog Taya ATeTaTS gic fay creacs vrem

aati fsa ays fay ee O ae E, ok yt fay toa yt

ateqyog ( fort QR as OT-4 aqui ) am Cerny ea

ating toys ateget Gary cracs OE Fea CATACH ale CaSO

WA Se ass lay hex arava wae @ TaqTs co FTA BAA

faye Jetara yart | cee crn ara O faye feq aie age

O-ce cong aca E-iaqit yace |

cen are faatayiy ca atepypg 1a tae acy SIM atonac

areas fart BAA scat Teg efit Tegic cx atpyeg ate

aos Ste Sia atenacir aes inay BPA ta Thea

fagisce oretay fay (ordinary image) aa qari feyitce

aicere fay (extra-ordinary image) 7 2H! wc

Cenmasial jar AAAs Ie LA Aca areas aly (ordinary

ray) wae aform af (extra-ordinary ray)! Rest

arate: alegre. O-aty (O-ray) ox aiorme atycs E-aieg

(E-ray) 4M Sat



Ces arene 49

CHAS GMS BegTR ase Bienes ahez ge ahs
fafe® ace ogés ora ee ER td SENAY SACs ACH
CRS ciferge | teeters cea arenes crencaat Cates
vat c@raré (quartz), ganfaa, we 7 we (mica), ae

aes Bay anise media wey at wf TS AEM ATH I

APOCS A Awe manda cpaAaA alsa Aacsiinse cote

(rectangular parallelopiped) ay ‘iewq atHe ak CAS

ATSAAT WT SAT CHATS MEM AA! BNAABwoA ayy ak ww

WSS AINA Wa CaS alenat xia Beeon 6 aac cH

BAMA BAIT YA TT |

ARTA! 8 hors aya acy ingiatas ager onefenyior ery

Fal ATH 8

(>) areas atey ateracra aretay inaT BHA Bea TdTe

A ine rs Bes aieq INfSS Is Am BAfes e aioyw

Ay Os AIST ACF ae sini/sinr Bqoret was zat

ASA CAS AVSATAF AAICAA ACM|S ATMA BIC GAA A

ANS THs AMA A |

(2) aterre aby a4 atoracrs aretay Taner GeyAA BH MN,

ude afore aty a4n1 BIN Sc Age FAT wa sin i/sinr

BYANTSHS PIF BA TI! WSae Case afoaay AACA IT

ASHS BM PSaHA cA AIS ecw ANA SA AN |

(0) cae afomas stacaa aca fare faery Sea ateaa

STH BIMASS sey @ alors afeye aey Brey Set Bakes aq

ome free fara ora aterm cea sin i/sinr ayTeite

RIF 1 GO AYR ATA TASilaSs Weeon FN Acq!

(8) wae tae afomae TT Bes asl ( cee 7 git )

Ts OCS Ciacs Geers aya aterm ew ae Caw ators

za) «ok Eqn A arencra SHCMTS CCMA firs |

wicats we (Optic axis): catrs tes oifentas

cantons aces cs fafee face oicats afea eifenae acm



cy BICMCHA AITSey

apa ge cifers aface fafa ex ai cre fears @
CSMNTAA SCH F-SeyH Fem |

CWA CHAN BMUwels-aewt st a We ear wes

etfs ceaty (Uniaxial crystal) ai Sea:

NAAT, PANiery |

Ae HAA gis Ses eTec Ue fe-CNRlA coe

(Biaxial crystal) wait cas cae |

DCAM F-ACHA ALG CUP CHAN WA OMllels-we ase fags

tee ata, fae aaa aaa! a thats coca aH cl Me

Tegal Be WIT | HaHa Ten fale Tages arcens-waP zie

BIN ANSAA | = WiCaNs-aePA MEG CHANT AVSMIS Nowra ACH

FHSS Al ATSUIS Noy Hire CHaCAA AIS! aw (axis

of symmetry) 7 ceeTa-msige = sreq (crystallographic

AXiS) ACH AISA HBT QP CHACHA OCATF-VH ACA AICS |

cas car 3 qasm (Principal section and
principal plane): YW fate aa Aaa Salas care

CHUMNSIAS SACHA BMlaTt-weml ae Ca al g

ANAT CHA AH AY LA TRV Se cHaCAT wate calfers

COW AH! CSUR AM AV-MSTIN FA OAT SA us us

Cae ara for cain Aarsara eas fants alaee wa asc |

Wome & acaa feora wate ca ine feyarit feat catias

CEH FIN FN CAS ANA

AS CAS ASMAS HACAA TNT SMeNsAMyA CaS aitsaa

wore ATTA 31 O-aiegy wae CHa BeNs-oe CoA Tal

faites wore wietae afer Gorey aa aie 7 Esty

srene-ae am fate care asfearry afr yore a

catfers care O-aiey oae E-aty Sorat aaige zm catiars con

6 Yih ero wee Sr alge zat fsa cram xcs AB

e CD @me tavatenas coca ye fandhe aarsae

ainey Crem cer a OX wear! SET OX-ml



CTS aterqe éd

a AB ¢ CD oem Aer ay cate ( ore seed Sate )

O fagorsitt cations cay arts ate OO wae OE ae O-atey

fea ww

6 E-aiy xq wae orare cafes care wahee aa Sree ciliate

cane cq O-aieg @ E-afega seroa |

U2 Cas afer e sas:

Cae ators cH ateye atey ys ceie O-atey o E-atayce

faceras Saar ae are Boras waalhSo orcemsa ay aay sm

ae QO a QE me Cauaiwras ar Ta Geng

acm O- wa Eat «ait panier wen som ceca

mere 2 gis ateqre orale Facet crn Ad Sorak AIST wae

CHA FSA GT PHA ay! cH aliens car @ gis seTEH

OSs ARCA BAAS TiN BN acca wera O-ahey wage

E-aiey Gorakt cafe cacy wae aq crn area ecwca E-aiega



wo BCAA AITSy

Ta Tes orencea soy catlars cece watye fag O-shy-atige

CNMLAA Sy callersy CHCA ACH ANT BIS Wa aS

RCI AIS ACM S-SAL GIA HCTs-AMYA ACH AAFC ACI

Woare catlers carry ACH Aalsare Sracse E-ahya aK AY cae

cars «fio 7 ort (dashes) aa wae calias cara FUR ay

sore O-aiega Seca we (dots) Wa ASG FN AAI CaS

aera an Gey acest ait aaaise oremesa aieq

Asa Cae alonacse Arie scenes Genmay asic Gouna

facqoal SN Ae |

ARISR SH 8 SIR GA (Plane of polarisation and

plane of vibration): afopay aa Genny TIASS BICETSTE

atepas af arm faces SAC Cre ATA TAN ATISs CG TaCHIs

Cex wiciq Bisq Sa Aiea Say Taras aan atoview

BTAFA VSS) SAT TMG 1 ak aoAs MPA sa afore

Ta AITSS Mens cH MAT Case WIGSa GH a7

ea leg maqawlsIC ARACAA MAPS SPA VAN FA

CHUN AH, APFSMTW Sioye-coscasy SIT BIAS GlCet AH AYSIU

RAl WSAe Clve-cosas wens cosa xara ais waprea

TUS FH alow THN ASS BeMsA SN BAST

CUA ACH AYSA WH! anwar ike 6 oeTsaeya

fee an cq Sale Taleo za SCs Ae TH SO SH! BSaF

AT HA BPA] AIG SH GR Brora ACH AIF

Bigs | ator sete wa aiae Gna aAatoe Bcc

CHS AITSTSTAT OR AM ACT! ASA In Wa ive-

(CHA FATA ACH AVS WHE CFT ANOS BCs

ATT SA! aT oa fore Oty aor aoe caine

cer fag E-aiga aaaéa wa caine card ACE ay) FR

CMI aITSy Sa foes fart sare LATS] Freera Bian B'S!

fog selena epi aie ora oisaéa em gain! Bae wipe
OTS SH UPICA COINS CVSTIA SIH GACSES WITSa Ga
TH CICS ACT |



CHS atona wd

O29 Cas eiferac sparen SISTORD LAT SY,

QB PRE CAEHNTAIS CURT 2

Sci «| SeCT «6(wave surface) ATER area

SoA WM Bey! uF SS. UPA Bae sary

(wave front) CA af¢ aait arnat afearas area ( cana

For ) SIZ MASS BH GAH areca Oaiahys ceipe C-fany

core city scene Sax (Secondary waves) arenas set

COASTS MIA ST 1 AT a NNT BCMA CAN Y ZH, TS

aay ATT ¢ cree aca C cers ais Beans Saw vt arAred-

fats seiereacea Gata sates oct je aise aeigaic.

sires Gra cas wdenasa calas OAT cer! «Ak t AACA MM

are A farq core orcente Say P ingce Gon seca iscenerny

Cm a me! aaa P cre & Udiomacsa OT >rMipoR

PO aeeq sac PO wet acai cree oa foots areca aces

ACTS CATSM |

CAS ATSMTAS HTS WMITIA cH Tay COS BCA SAF

fats Bw Mac TATA GY Gqyrca a ayes coy Fea BIC

Say Os Cas oae ase Gorcmeacsa (spheroid) arama

BOTH ATT 1 CHAS GC SHLMAF ANAT BNF BR Farqq

gince ma orf sacT | Tom ee LaTAA ate Bepy omits

acate | «CX ail SICeNs-e | TINT CT BT ACTA



¥2 CUILPA ATISe

one fay P cece come e Socmacsa Gay gid wes OT

Sawa win gis atoys Scargacs aan feos sara feta PO

or PE of qb wamarea cen! «ey atega area tary C core

git »pfeccrn pomfigeg cain Sacer gis atey oem AT) | coeTe-

wear Hriceq Orig ay CO arq O-aing eae Gorcmaporaty iceT

Srq smfigay E-ay acy C tary cara sacaq E-aieg CE area aca |

TA aS Acq E-ahey Alm BAST SA ATS ASS MTT |

Cae atomas TeINgiace wena ashe wpita yiv cacize

SINT SA AAI GF cya aeagey cwesshe Gremacssa WA ees

(for sy )t are cance ates carr aT “cea

Socmasic (spheroid) Sexy aq Grqrsa *alcwa (major axis)

Sry MASA TM | acs zn sq fuysio Gracnay (prolate

spheroid)! fauta casita seica curse Grcnecea ICM ATC

(fsa se )) arama Grronasi’ Germ xq Gagquer oc

(minor axis) OAT BaSay Wa! acs A RA FIN

aigisy Geena (oblate spheroid) 1 facti caila cHarace

AM VA CACHES CHAN! CSA CHAT CAs Go GCM HANA

arene we OY Fata marae moh aq | GSTS CHICA

OARS WMiSP ACTS AAA BATA FA AACE |

Y Y

cnere_sl _ eearere se Sess

NOE
fom 8s fou 8%

sifabs conty CACHES CHA

gua cnt Sex (seconday source) C cars Gay WA Get

wasieay (wave normals) Uy Fatt STA CHa COTS t AACR



CHS apoAr ¥O

Cay Wa Ghorws yay mem ai Areas 7] O-wacya cH

GA CHAMPA WIAA TA, Fae CA cAI fees OS Tamrioncyy

rg aT! «wsaq O-cax Haw Tees HAT CCN GAA aA fag

aise 1 E-wacey caryy Scns, Tou CrAnloarya

ag ufery wpa aiaaieo acai aie Scenes oe OY-09

Teor fra yd SaMATTT SEAT GLEN FA, SIT CITA MSTA

JSG GAYS AT! Sd aA Se Tora ak Cavs orev ACHE |

aceta 4 E-wacra can atya afeqca ace afsahee xg |

Bes Brews Tacs ( Tora CY-a face ) gio Saw wer wrarace mor

Ba | ASae HCH GSA GACHA can AAA! OCNF BAewA ACH

macare Bee fpargat CX aaa Gor wares cae Wat

BAT! «Blows Cara cera oF can CB-3 waynes | ASA

News ar Fn aaor Tag cacnvSe CHAT JST! = ALT

BCR ACK AySA con C-rsit orguer face Goak C-coniatrs

qe 2x (fsa so aaess)t ace O-cax axe E-say Cora

D D

& &
fou se fea se

faite cata : CACHBS CHIT 2

E-Bay yCea COT WBZ FS | E-Saracta coy afesy Fe |

crt ae BT as fag E-oacra cane ATSins ANaAiatere |

go wae ss-on ford aUNPTT aiaws e GCS HAAR wk Caferay

CAN ACACR |

atetad ‘9 afeete etferate (Ordinary and Extra-
ordinary Refractive Indices): oan ei =aronces



#8 : SMCS A ANTS

SARSS GPC CFIA ATAICTA afhomATee = yy aq Ve V'

ATS MAGICA GI SCAT ANI SNTPCATA AT! Caw

SAAS ACTA ACT ATMA 41 O-Sacra cara Asaiacs SAKA

Ama! O-Sacra cance V, UN low =a «t ATS wes |

AE ATSC ACMGI MAA ALTA AoAMy TN AA! fey

afer 71 E-caura cam fates face waaay fate, goa

MATRA ACACEA CAN GS AMMNAA TCM WSS Sata BATS

Ga Hers alorreye utloway cae an opr sq Beals |

akan at nite fre alow waycacna AA afore

atennesd an fac saa «kt Test seg CTF BCR

mee ay ee oS Te AcaE, kines Alea @ Area Say-

AT VT FT Tl OF AMF V, AWN Aloe Facet Ace)

MAITTA BWSHTS ATOAANF 1, =v

04a 8d 6 SQeq ipagiens aly xm Aa ¢ CIS AACA MICAS

C cg core iaicn Sarenyiace citer, Sac Fen A, ASIF

Tova,

V_Vit Vt

ti CAVo Vol

Ve. Ve

oO

t CB
ome,

Ho _ CB
AK CA

CH ATHY, afatte comcra cnc; CA>CB. FSATE
to _CB
i, =G, <1 WATE po <p. |

fag GICAS cpacAa cee CA <CB, quar p> H..

«nme, Tae sete fate cam: seria, panier

ASG ALANS CHA |



CTS arora bE

“feiss eacefesc tee Ses

ofees Coen

Dl GAs CHAT, Tay |

Qi) GANTS-H WNIT Cayo

gibt calve-way 8y-Sa focaa

BINA |

O11 Ge alonanesa Tyr s

Ho CB. .u, CA 1; “bo Sp,

Sl crieacaa atieta D-eacaa

CH UL, M4 LAT TTA 8

Ho Lt,

carava (SiO,) : 1°544 1°553

ITF 8 1°309 1°313

Goray Class DAA

aaa farses | areette t

CNS CHT

DU Gara 3 STAG, Paariera |

21 OATS-H TAIT SaRTT

giver caive-oa S2-oa fora

BRA

ol giv atoraresa aye s

Bo _CB _U, CA 7 1: “+ Ho > Ue

8 | carton aftiaa D-weera

CHC L, MAL LA TWay 8

Wo

BTAAAG 8 1°658 1°486

paarieny 1°669 1°638

CHACAT fl, Oat pA AAA

Bay Ce Sugzaiyia orem xa

CIMA FA CHT UW GAR B-A TAA mess aS Mt AAI

Wome HM Bog Cae aferas areata aces srepneoa Cas

aionaa wf faerort aq. «key cae 3 afenae fea

PNPNZA GS AMT! BPI a age isa fee cay

DICTA ATA FM ACT |

tes efenae stegca aicrteafera cies Sercmas
CARS CHU TCT AA ACMa Beensamya es ACK SASHA

ACH AYA! Ye ta ayaa sacar izanio Jace orn aa |

TA FI AF, CHV Cae aterras srecaa C fay cece aiwrrs

way Srcneasrarca frfS xcs | A ANCA TAA Gio aS

Sey] SA MSl GN ase Goenasta wea (spheroidal

shell) 3a F304 | CAITS FACS Teaivs caw se-wa fora Zio oreo

Cocos aN crac wave A serra P faysr sre ate ost
fae (slit) S a aa sre’cet faces feos incr arms cory face

5



UY BALSA ATTA

ama? PN xe P loge carom ufeays ieg A aa B

us fale aA Tena GIBA! CHM Ae Carlisey (wave

normal) PN aaraa ones xetfers amg a, PN-at ACR

feted wana zee! ice Urea Bart sa aT

B

fea se

imge TEI yom acwa alga ee Carers Sioa cs Ae |

ar wm Sener ge wera orem ATd-cosayia

Soremas Sart ay ae ok Tragqiecees orcesahy @ Carports

Bisay aisy |

STIS Aol YTS BAIA fart (Fermat's principle)

SHAM FAT cea STATA Ae A Bel xm Ae, AB

ose sraqy (wavefront) oa P ora esis fey! Dare

faaa wpa cats Gea fons P fay core wae fais aca

AMA ATA VES Atsaws Sarcatecs SON aacan aa yoo sa

sce! COD ate Gyan AT Sayers ARTA MaCeT I

aware COD awa tiers Sara UTE! «CaS SON



CaS ator ¥Q

a cree Q faye rf save) eae PQ cam P fey one
fate ators aya ve iaoen sat crn ate ators aie

SHH SST T SAY FAG AH AY AH! SAAC ACF

ayn PT carsace N feyce cer arave! PQ «@ PN Gay

gibt BMeensta T Sanese xy (optical or equivalent path)

ama yar PO=PN < PT sae sraara fana cave ora

aia Gcenssiey OAT CHUM PAST MY WPA BWA STA!

yom POS ang ateya xy, PT az i

28 fafer costs StS erCAs Slezs 3

AIAG MATA ARCATA GMAT Wasa Vy wales CT

QTOATAF MALI ATTA G DSHS SAS OA AATAI G AWiGFS

Aig Mes Sq AA aly SlvwsqT Ca, Bens WH |G cations carra

BIg aptor Sra ak aepa iasa sta Sara aigvs @ ccnvS

CHOTA BATA oF HepA ATS SH MAMTA OAATT BAB CHA

BST HAA GA CSATS wesy cocvs Caw afortay srayca tater

CH ATATAL S WTSHTS AMY SSF APTS AK SACS MTA AC |

CAPSS CANT CORTE SERA

aay Seren: ak Srraaay oa o'o UATMECTA BAM

BUMS AAA BAA MAS BICMGS TATE | AA) ATS, AIC S-VeH

Viysqy Seat Taq BlSayy AH SIE SC Based Aqras |



vy | SMA AHA

emmy CB we wtes ae Saree cer! CA ay

( Seq] per) ate Cae aionae arent lacereers Trot

wae) CX aa onmne-aesa tei C fay cace croncaa

ay Cae aferacem far SEPA Fo MOTOR Me LTT!

UMN WF, MCS SrA wrt as B ccs BA mq ahora Fa

A faqs MINtes aCe MICNsAA f ONO ATA AT! «az

t CACHS HA CAG ALSATAS AATIA ACT ATA @ Bioaws Gay-

Cera BPE aly SAG Acq

UM) MAS, HHMAA WT ATA G Biers Saw aT Tews

Vo GR VU,1 GMA v, WR WeNFaeyz AAs Alors.

SAMA CIN FATS ACT! «aay C lances cory Be v,.t Ira fra

ACA TN at Biron ose ANE vot @ vt Bk-owry

(semi-minor axis) 6 =a¥-arR (semi-major axis) fahv

OF GCNAF BN] PG AI) cwaqs @ Coens qq

ormns-a CX aaa mf saat joa Cer cna ¢@

CUMACA CAT AMG si Bigs oar as Gaxgeren = |

OF CNAF 6 CLMAG ¢ CBS ATA ANITA ACM ATH AIA 6

ators Care aga far saga A fay core Gon SaR-

wera Say weigoy AO ozs AE Sa 2a1 SIM ¢ CFE

AA AMET AAA G Alors Sayed wsg ior sacs |

ara CA-07 Gq fate face SENS Oae OTH AUT AFA

Tay cat, Cecat Fer FAT ae ase lay cars ma Wy

CHAP G CANA MSy BACT Gert Asa Areata wefsorte

AO a AE am facie acai C fey core mrfigezacaa

necamratat CO wae CE caren aerrey arena 6 ators ata

fae faery Sat | ALP) TN aie ScaCe ATA Sacra FAT

qatters carta ACE ARs ae AiwrTS Sac Sra Tes catia

CEMA ATSC SAI ATMA es Blows alpaca PSM SG CTS cox

OFS SH VU CA ATH) SH To GIS crac Arava! oeHCa ATHY VIC

SAAT SCH AMS TA Ae ATATAaT GacA Secs y-lox (dots)

Wa. 6 Aiwa Garxa serqcse CET (dashes) aa fies Fan ATH &



Cas ateorat Ud

V

in Ee
BINS CHF AM MSM ACA! faq Ulere ateys com carey
V, WA) OTSA RT ANIC SACHA CINCH FATA CHA FATA

Sint om ua aM em ae Ml Baa Srcneee air
sin 7’,

SAAS GA Bates a sa, alte ate are Sy ase caitiae

Cor T Sa SH mars meso Biors CARSACF BATA

CH CAH FEA TM, Fare Alors aye Miasy Scat VAPYS FAN |

Sacnecea waegion Crd iagiatys arn cares TSM ATH &

_ _y, ,BA_BA _BA
Core, CX =V,.t=V,°: V VIN. be

Taq, V = AVAL ACCA CA |

eae ogre, CY=V,.t=V-

ATA AMY SG GACT CHA pot TTA

BA_ BA -BA
“WV OVIV. the

festa Briand s aens-oe ore wr fag Tecereraa

Mna-----40
foal sv

ACR ayera Utes of cea ora ye form CHE B'S

waa; As

Si eies ah ates orm scr ays fea OX

erere-orra fae aC eae | MCR ateqe Gen orceneatys

aiery arene-aced fare xem Gem ate awh eee ae

FRAN CUS ASAE AACA AC Sata TAL VTE AFSC



40 CAPA AIST

KR ae CS aterm 2a Ti Ye orga Ca AAIMTSS

z41 BD of fees alow Fare |

21 feet feore cra Bens-orw alors Stet ACH AY

faq Sensahy atoras Cl ACH APSA GIES AN! MCR

Toy sa

gis refawey ANTATOS FA AT Aa ANIA Saher aloys aly Gi

fale ae Baa scr! io XX’ a aenpeaeeq irs

facdions acme | «CO was CE aqrecya O-Py 6 E-aieqes from

SAE | BAST ST as caitiae cay Tea Gor aieqg seq

ofa TS] OY SG VIM AN los eM AH Gay E-aieya ies oF

S1n 4
CHE SITS GCMP-ACHA ANFCI A BEATA sin r

6

OMS

bb, TN AA AN I

Osa Brien s (s) ok Grreacs orens-erscs fever Sera

Ae AMSA fy MAST SHA ACK AY Ml VA! LAA



CHS ATS AA ay

Sense fos wrest ace ay, ware C taeganit ax toca

RAT AH AY WCs-aees Goras couas 6 GCMAP ATR

sof SACI | | STA Vrat Gor wares eyes C-ceraiaiers

wacsiat Te atat A fay core moiewey Stace G1 BCE

C Cc’

3 t

we NF U7

a $E
}

fea ¢>

Sra adie Basra Sra Gory Caxcars wef sacqi AO waar

AE @el 208 Arey ATTA @ Aiea Hise caw; CO

eat CE ae O-atey ae E-aieg) orceneaig ce care

cae wifes ais, afeye E-siege nam BIney Scr aTaCA

eae Eating E-camocia acer aq acai) E-cacra aie areca

H4n] WICNE-ACHA ACH ANU BABS, Boag sin z/sin r,

BATS AGM LA Ay THOTT FACT |

(2) a8 Gureacn tiv Tas cha ACS ILA TAT TICHTF-

OH VAST SHA ACH AY Hae [acon Swessq AISA ase BIiTsq

CBT ANT GAA Baise ware CC’ ( oa ay ) Tavern Svea

Aaeaet | areca ~4O- way E-oay Geray cen Fe AA was

O-afey @ E-atey facon wea Ace AVeA OFS Hes TAT BAI

BMT SKA AI aaEa Vi SV, RA! ateAS Care give

atone GCA ACK AMsaaery aac V, eV, Att BaAA

209 te |

Sorq Beis (F) 6 (x) Gon cHaR AcMis-eew oral SOT



G2 SALSA ATT

WCF AE! = (s)-aa coca O-siega sere CO can aa C feeporait

VINCE HCH Aya Ta fale Scar aaige | fsg orem ania

O-atey aize arencea sorry O-aieya sere ae AY | ASATe

ok Boars se AK AY ONO WN Aloe FN Bae! BATT

E-atya serena E-atey adie CE-can wae C faeyoarait arcens-

orea an fate acca: isg E-aiqaige oremra sq

E-aheyy seca ACH ASMA! «Awa a Praziacs CE

CAMA GAA Gy-T5S AWA AGS FH AACE |

pee Grier s aATs-TS LATA AfoMAs OA Go ATMA Se

Corny ACH aaa | fee XX’ oreens-aewsa wag fac SATA |

eve O-way are E-sacra can aac BAGS @ BF-OaFS 204

ay on XX’ aaraa waPas orf sad «yb ates aie

fom ez

aaa C feentat afeacey ace ze ¢ Srigqrez

canfaaras erg tatarca Y @ Y’ fz |

GUE BIST Seay watas avg: AO was AE aengcea aretaq ©

aise ware cr oa CO @ CE anem O-atg

E-aieqre Tact Face | :

am Te Jo 6 Guge gic faye rf sary pis-ap-ag

cine fay crpcrn (polar) apie acq oye GT] aN-sa OA AY

Bi SMe areca ates EO aq XX’-09 ay



CTS area a0

NE CY’ V. _bo
at NO CY Va,

fay NE _CN/NO _tanr,.
NO ~CN/NE “tan r,’

tan 7o _ bo ,
tanr, Uw,

TSA

SfSiSs BRITA CRTS SERA

ARS HATA asia cea uios za, sa wtaS

CAAT «WIN ST! ac BNE Sed ST CX

qaqa wates 1 O-ssrerta caviar qos E-orqoren

ciate Giga alarmed CX-0a @ ane et Fatt!

AO «at AE x afequ ware cai CO «at CE

aerecy O-ging @ E-aing |

ge =afsertes eiferater (u.) Rete s

aa ctaie @as afemas arma sc aise ahey Te

STS AUEA ACH BE ASA wad eH, Swe sin i/sin 7,

VMS AT A ATNTCAT DSHS VaTSAATH HAA! GA Hy AAR

Lot MT BICMICA Sarlacaia Grae Hea Wa |

Farrer SI Caw aiforrss fever cra ANRICT Ww aT fade

wa ate | ae aiomaTe coer core fee Aioce waTeIA CRG



as SACHA AIAG

COuat FUG A A wa Senta ca foegiba afenas

TSA ACH AMSA Baqi fgegiva caters cama Praca

feyes xq foercaa afenas ans ora «t A Tayarat wae

Bb- fee ural faces aieants-ay cfeatas ates AateatA |

Sera SHA ACH AY AAATAN! fH G8-CS BCH H_

SAAS ACTA ANS | ASA FTA GCI WH AT!

gia menace Tee Tao Fae! cH Teer ca fowr

faa ate O- aae E-aley Gerat Beeat-weera Ae AST

Sra Bl Yous E-ahya CHM UA A AAS BAI

feels raters ores AX Bans atomas aceq AC aT

apres piece fae ie BeNeay SCR BATF-ACRA
FCF AMF BIS ST | HSaT Prot Hrocera fag L-ahya

CHUA UA ARS] ACATSHS ACF |

ay BIS Wifa-mces (spectrometer) Sey uy acy

SNS WA Sta okaey se faeca areca fagre aha

piece stm care oma. O-aiegy ge E-sieg aim aiee



CHS atoray %

orenivs far gic fay omni creme oem acai fee ye

aren Ya Geax faa acces wana yaow fapifea

OTSA Bi scr ae O-gieg wae E-aieqa aaca fapiocem

TIM AT) aT HM ATS O-ahey wae E-aiga apron fagiecers

AMAT Sno IAS Sy, | ZSATL TN AA 2

A+ 8.0 A+6
sin ——~TM2- sin ~mt-

Uo = “ wage jt eo 4
sin 5 sin 5

aq A aig foe aita ator car |

apis waters A finda sta ok gS ALAA ATEIAT pW, wae

Wea TTT Tala BA CAS MNT |

Settee

MAN Weis sosyiel penis Mas ACN AtoAACTA BT

GANS AMTATS Yio AMICSG SIT AH WA! aye aly ator

ATTA TANT SPAA FCT HCA, SIF FN TA Alaa ayy = wraic

AMM] ASAI ATA THAT BMyAA FA SCA AM, GCF FH A

Aiers Aegis Aaa aT CaS ATorA |

aMcos Cas atoras sa ase ( IAS HaHa CHE YTD )

THe ans, cl fers oieencea Caw aferay za all 6k Trace

ONG] ACTA OICMS- AA ASAT MICA s-ore-faherp

ars astes aT eae ye UceTs-re-lahy cHOTATS

Te-orehy CHA AON sa-eEA se | CHaHA oanlaios

Tora Gra faa STA! = BSlIsorcsa Nise cHoMLAA ANTS] VF TI

CHHTAMSTS PH OLTF-ACHA AMG FA! IAG CHACHA

ge fandhs AaBae STA AC AY IS Sr Ae MICATS-O

BAMSS LA, SG) Wa A GAs sie caters cay ae |

ALTA AY G BMicens-Tews a Telliawe Secs Aras aleqs

oT ok Bore ay e sensors am lata sears

aisers aga saw art Aaa 6 Beas aiega BCs



au SNUVAMNSA ATA

my Ay Ales Ales Ga! BCT ST Os alias cey

aH, @ foals Ga ANAT Ht Se aa abyatige orences

sory cafe cama ace ay feg aterm atyaiae onencea

Prey CHATS CULMA ACH ANAT TF |

RAC SS UPA Cae alors sews corre fay care

CMA G GANTT BIFPCA AMET Aa @ Wises Cay

Biiatere efor ACO! CHAS ae Camas Mens FATT

moet STA ATTA «Sacra cat Vi, aatacs ama, fog Disa

Bara at fas CAA fate ATIC HAR TAS Caw aTomTAy

TAIT ACM F-ACHKA AIH BICHMCTA cay Aaa V age V,

BH, ATA ATSAATEF py = ox Ahsrws aferaqes p= v t

A aA we Vi, > V, ae cremeeacra aces Gorcenes-
DAF AIWBS AA GCF AHS HATA Aer. SxTTaAI— CHATS | SATS

a caca Vi, > Vy, Gk SACMAS-CACA TCM | CNMS-OTF

WAPQS AA, GULF WA AGS cea. GARai—ayernae |

GUM F-MHCH AAAS ACA ACH AMSA Weg Tasca

Tayes aca, aid clave CaS aTomAs CoA at faey Cont

eal FH Sac afeye afy aew ce Adm «qe feels caw

qed Tae ay SeNs-HCHA AC AY BT 1 ASOT [-A Aces

CATS ALA Ae Ahite-tawrcaa Aa cS AW ces UA AA

sin A+8mn._
fafa FN MTs pe= —— .-

sin 9

TA 8,4. = AHS arya ror fapitoces |

SPN

St @as aferas qomnit foare aren Fa |

21 Aen Tact sas UTeTs-oy, Gilets cer, ATA @

avn ata sero ‘AMI @ alors ay MH ATEA



CHS Brora aq

AASS’—0d Shea avery fees wah. Wan se sn ara?

ACSTS AMA CHA MICNS-COSTAA SIT CHT Tees ?

Ol Aen Hor Sas Pop Sy 6 AISA 1 FMS

ARMS CITY IA CMF CVSA AACE ? |

Sl CS aieaq AIH AAMLAA GR cena Fa wae

GBS AFG CHE VACKCAA SAFSA Vepy Fz I

Gl ARCS 6 MCNDS CAS atomas CHeNCAA Gen FF |

Vl AMA e Aleem ateranesy ace fac sq wae

RAHAT SY WUGAA SARS eH Bey Areal ger are Fz |

Qt tate conc tagintas ceaqiace seer CarEA

Bes FF AA Towra aAloyTS ATA @ AWiers wawmqceay aTyAT

OIE AMYA AY BUTTS Aq s

(F) Breens-orH BISTSCT fey USAcTA ACH BITS |

(1) BINS we BNCTST Mae Uloaya asa fay

SASS Ay AAAS Oceta Ay 7a |

(1) STF BF MTSTSCE AH aT fag afearas wrera

ANSATA |

Yl Mite CHIC CRO BROMC SarST Gee otis

CuIza ATS 1

sl Brows aforaes fadcaa ase orate an sq |



See Senn

fa-epRly CHAI SS

S> fa-smeela costs

AS QSUTSS CHHNCAT VICNBTA LF AIH AICeST FN ACA |

TE-OPPT CHAMCAA ACN Geencsa wh, AISA apie, fafen ties

ain aetea urenom fafeuttsty Goiggtacea (Ellipsoid of
elasticity) Aa Fa Aien sal ITS CHeTPTS TTT

OANA Alay Teycaa fates Tacs fate aia Gra Tsar Fea |

AIAG TWAT ATS Tees Mesa cat AIT fee HATA AIAG

WAT TT Sta etige fama aeprea tates face fates ef era

MSIF | GUPTA BCAA Avila, AIG wAetoq agioe

Taetiae =z

Te-erely CROTCAA TT yb ie oeca, ara ca cite faces

OICMS-AMY ATA AYA ACS AAA AI A CHACHA ALY May

ce care face Agios aly alors ata aCe] Bea Fara i

edie ata atey ator arr fanqia aya Faca TI

Te-wsla cencra Gazai: wa (Mica), cacaage (CaSO,,

2H .O), ararcnares [Aragonite, CaO(CO),], aete t

S2 capraced Hens :

OITA CHCA GCNCFA GGA AM BATT iy VACA

CAFS BEST HS cary Fa Bare, fe-oely cHaAA cH

CARAST CATT ATANGS Bepq orale MAI Fm AST ant fag

TSI MATA Alas sq (mechanical vibration) aren Fara

CH A wae MPM FN IH Sat Byearr arava (Fresnel)

CHANAS TAGICT ALMNF-SA AoA Arey Brataceray |



TH-oely CHUA SS a

CTS TIT HAS MGS Creer can A TIC TOSyeT

Calero Guia fsa saa CME-BICA Cite AWiase Vary

(Mechanical waves) cara a Caherayyian gue aC aay eC

fefeursora faler qerep : CATT TUATHA CAT ATOM ATA

v=A/} (e+ 42) A cect, aaa d, RGA n ACCT BILTST

TTA GAN, felegrisery GSA YE aa FIT PMS
(Modulus of rigidity) | cera Bicera-sery TS FCAT

AIBA VA lacy Sta Ale Gorgine seahacers |

MST MAICTA AC Alas Sarwar Bay Ae saa an ca

fatoarista Grqetacea (Ellipsoid of elasticity) Frm 7H

BY GA AMPA Boy s

arr t byt cigt=V i ee 1 (i)

eS AMSACSE CHA CHUTAS TAIT AY WeATsoAarA

aet AMT GH aca eat! ak alsarr gare oeyior

CHAT AC fates foals Trace xm Tl CHATCAA STATS TVET

eter Gia of weqiag fre froa art a, b aR Cc BWR

tains CHITG CHACAA CHCA ATaTeN Teale wT ACMA TA CHACAA

agioa Gq tréaeit | V aoe ARICA CAAA CAT | oz

Ocala 4 Bae a > b> cl

Seana 2ateo Civegyals we cacse ok Alea

Sorts TSA] AA | BAAN ATACMRCA CHAIN ACACA CA ATAG ATTA

Srcenesaera Sloe 6 colys cHa sieaa fowa rca Hee fice

Au StS SACRA Slat aioe mH! MIT aie SUITS BH

wre cacra mizata V/ VR AAT V SAPRICT SACHA CAM A

k maga stgetserre yore (Dielectric constant)! Tq

AATAG TTA Ste lasrrs YuTT Ty AAMCH ANT AT! TCM

erenreway fate ince Tater caer Rote 2x | TACTAS CHMIAS

area cae foals face fee Ge ACTA ATRIA MMC FOA TA

HOTA SSIS VCATSA BARA aces aH ak teas hae



vo CCMILEA AIT

miaceey Teale we sa & Toate Sigecoda 6 Slve-iquras

ATA WHY Aso APS fe SM Aa) APTRC AG s
x' wy g*

K.+k.tK,7!
aie sis Gagelacea altar wae a Sgelesrs NCHS

arava Index ellipsoid avai ¢v-oy fora at Suqelasiors

nN al os Asa BHSrsse crn ATF |

Serres Vn a ees ren

V* 3, Vv". ve 2*=V?

TN RACHA iafomrts Cigar wie ar uleq
a V" ya V" _Vvt

Btq Ain a =K7> = kK. aay c* =k M4) ZA | ANAS ATCT

CONE CACHE AT BOE ATP THAN BCH TM ATH
a=. V 1b= _V _ aa c=

VE, VE, VE,

Asa a, b aac o& feats faery Tacs srcencsa cay free

Z

lm,n

st TH al cm ae oF Index ellipsoid-aa 7

Coreqian ais VE, VE, oe VE, sas tala HEA



Torey CHMICAT UE ud

MINA CAN G AMET a esyiece AHcIy AMY WeenrscacrA

Cem MpS AT! atest Aen Cyl aye TT

@ feat fre cearita ges eiferatrenqvem (Principal

indices of refraction) am 1 way anes Cesc

Index ellipsoid 4 |

ak Sigeasioa vse fae wf are al aa O cre

Lin, n Otay caran Tate tees sie Aaecaren Ars AA Se

QARCAMA AH AY 6 Hat Cal Corqelsics sh Gigs

qaqa can Fara! ol,mn an MD We ata orarsoacra

Agena WF LA, SI CHA aA I, m, n-aa Tete alas gic

SACHA BN -coscaa ecsa ACH oF Griqalea wrwpacag hs AaTsareA

BH1 CRS L wey wa-csr ACH ANTI Bakes, Aare

MMNs-eat ye AIA A AT! ak aenseaw giog

en aq aeeca V/r, aa Vir, Ar, 6 7, SCE AQT

Sauer uhars e@ wi-ooueeq Ct yar us Gi Sacra

ATSIFG AIITSS SAF VA QI SMa Sq Aatercy Grea

BCHA BWA CA Trhs Vey Cla ACH AMPA SCA! Vere cy SACHA

at Vir, oH sm r, 1 OA-aF Wasa Oe CA SACHA CAN

Vir, St Prat r, 1 OBA ACH AMBAT ACA |

sions Sages cata amis aa aiaqlew ac, ACH ACF

Srqcea wea Cede afaaiew aq | year Gage Cred Aer

ay ufeycy wigs yi warra AN e sortag ase miggiow Za |

Sa 7, OR roa Ca aisatow Tenn warHA aT V/r, wae

Vir, “iaatee wR Aas UPaCHA aiomeva AU FoaTa Ths

ANS, FOAM Gate AiaatSw seog | CHa Ae Yiba Aces CFIA

warnae Asa face fates cat ae ae MGs atoracias ATTA

THAT SPHAI STA AL AAA @ Ahora Cara mss aA Ba

SSA MSE TN YW Sass FACS 2a Boars |

Daye Agata ee ate OX Swe x Ara Grew “4

Aes SACS AFAI Aq &

by? +c*22?=V"*



¥R SMEA ATS

4 Z'

wee (Wo) Tey
USaqy oireway waa aq V/b ae Vic, adie ocee

aranary 7,=V/b @r,=Vi/qcl sae Ye Sacra AN AeTETT

Vir,=beVi/r,=c\

aqanena, OY atesy wigs yiv cara an ae c SG

ar OZ ateycy was gic Sacra can aateTa ae bb

VV Vm apr BAA AT SG AMAA

=]

aa fafer face wacra ArT ByTS Ales TORI CTA TM

MSAMESA AINA OA QCA FN TA BLN AMAT FW

etfexate-fasa (Principal indices of refraction)! ce

carom intro foats frre ge atonass-inocaa att Tale BCH

CHATAWA MATS WF HM lM AACE AA SA |

ay sifserpz cas; fAcfs=s Seq (Normal velocity

surface) °



TUS CHM SE ve

e ON, @O aem vai sm ae N, fepgian aor

ass aro ae N, feyyian notary som wae aro face

sara | fora Sar ek gid wont care seta Ye 49-by ioe

faycan UM craton BE! wk ayers an ZA aleny cat

fads Sal ares antater areca crac aa, ok can latras

CUA AMSAT HE s

q° m* n*
a*— ott By —e +: ct —72=0

aa 1, m, 1 xg ae falas farsa Trs-cHPNVPR oa

U Aicetos Tac BIC Sa Ca |

can Tatas Graa AMAT MeScsTS caren ATA :

1?(u* — b*)\(v? — c*) + m3(v" — c*)\(v* — a’)

+n*(v* —a*)\(v? — b*)=0

a, v*—{l?(b?+c*)+m%(c* +a") +n7(a? + b*)v*

+17b*c? + m'c*a*® +2*%a*b? =0

Cria-oe alsa cows cren sree 1, mm, n-aa TMG TAA Bay

maaan vay gi MA TEM AM! vay oF Mayle

QF OTD OF QS TCH ALAS MCNFA can aot FATT «ov

CHAS WAT HI tv ca Ye WA MleM ALA GeTA AF waTT

AAI ccnbS aaa ad wary afeive sea faerhe fecea cae |

faq 1, m, n-og fae Ie TAA aN v*-0 YG TT AAA AS

aa! Ce aA a oe lier OBG AE TH MCS TCM

CAAA NS ACT s

{1°(b? +c?) + m*(c* + a*) + 7(a? + b*)}}

= 4(1°b*c* + m*c*a* +7a*b")

adie, {17(b* —c*) —m?(c* —a*) +7(a* — b*)}?
= 4n*]*(a* — b*)(b* —c*)

a, {iVvb*—ct in Va*— 0%} +m*(a’ —c’)=0

am ARYa>b>c, Fear

Lvb*—c*enVa*—b°=0 oe mva*—c*=0



ys CNS ANTS

OT CAE artic, Benq m=O eae m+]? +n27=1 oF

BCSr CCS lem aa, 1° +n? =1 ,

SATE b= a A/ OE ae n= 2 be
a*—<¢?

age aca Saris m=0 am farts ase fates wet
MTS ACT OAL WIeTA BIG TOS can mara os fecsq Hee ay
Srgesior coygnat Gy ak Saget ware os we cm sat!

Aa A TS r,=r, dre menseacra os sa cans xrqz
MCA CHUTE ACHE CA, OF fey GRE aoe cena Box aIcens-

wey ies | ,

3's i

TA Fa Ms, ce fe-wste coma TATA IAS O fay

CHS oiiateee CHOTA SCH BITS Cae ElUTE EE «A fayid

CRE MAS HA as ose ca later fre cx ATS SaR_eyie

EIGCH AGT Sergy VARIA 4zq 49-Sa fora N,, N, sete fay arm

Ferttias xemg a iangyters ace O Taeza aecarnerat CPLA ATT

YAS ATS FT FAM SM MF LHS NCA CAAT MAILTA



feast CHMCNA oS ve

wag fot sat! ¢y-wa for AB, CD, EF aeie aaea
wanna fox aera Ganios Tes oss ATI CAI BTS 1

waryeyiag -rigoy 1 Bsatet (envelope) rq Ben

qguea Saxon (wave surface)! w& ayo c-aime fay7

wey Sentay O carn sare CHR Haerae 2 faces oreensaheya ais-

mq fae FACT | | waROTTA a& fare ce Homies CIM AI, &

fay COTE SA Gry AY ACI oacwa Ayracaa es os fers

SACHA CAN ACA Y A Sensays anv’ cacs yas ate O fay

care ofigg ots crema Cres ateya atecacna afaara ov Tach

v
BUI, SA vu’ cos P=, Bee v= g SATA Q ot ainga fas @

DAMISMYA MISS core fave Barz |

l,m, nan faedtias face Sacra can Seay & face Cawis-

AIT ACH AYST BIPyS ATScra AAlea1 Fee §

le+my+nz=v

later face l,m, n-aa Gn cl Aw Samioay india x4

COMAA ABAA CHL WIA 2

P+in%?+n*?=]

ak yi malegcra ace aca can Tatras aataa, Bere

Py m4 mg
qi? —vy? be—v? § c?—y?*

-04 ATaa FA fatoe AM coma eA CaRScET facmre adtezate

MGR Af

aA 3 °

Poet pop tpi} @
aaq ety i t+e%=r’

OF AMSAT CH TACHTSACNS CHM ATH s

2.3 2,,2 2,2
ax, Oty ce 0

r*—a® r*—b + Aa



ve SIMA AISA

OA r= a =, 9," a Semeaeya Ms MT-

TICS A, |b, V NACA MTOM AMA s

Ma 2 + u?b? y*c? -0

yt vy *—b* ye—c

aaa, la+my+nze=

x my U

9 a yr =Rie Ss
4), Ik + mp +ny=cos g=—

_ Vv

cos 8

OF CAFS GA AH Wan Faw xc foals qarepert

(co-ordinate planes) a& Saxscers canqiea Fern Favs Acq |

oda (i)-Totee aalteaciocs caren TF

e(r? —b* Yr? —c*) + y*(r? —c*\(r* — a?)

+2%(r*? —a*) (r? — b?)=(7? —a*)(r* — b*)\(r? —c?)

(1) +=O 8am, YZ cca camea aaleay mem aa t

aa v=0 0 PHe + y+ s%=y? +5° ; Weare Gracas

AMNFTAC GRATS Ay ACA FACT ATSA AA s |

(vr? — a*)[y?(r? —c*) + 27(r? — b?) —(r? — 5")

| : | (ry? —c*)]=0

ava, r?—a°=0, adie y*+2?=a" vee (ii)

weg or (y*4+2%—r"* +b? +07) — 2c? — 27d? = b'c*

a, (y* +27)(b* +07)—y%c* — 27d" =b%c?

[:. rF=y* +2")

7, yb? + 22c* =b7c?

s 48

a, St i=l ii)



-OHl SMH SE ya

(ii) wae (iii) Zee AeA @ AAG sis Je wae b Sc

adrres-fanrs ast Grqcer aiier1 | jaga > b >c, Far

Srqee wl yer wary ata ( ca-Sa fa HVT ) |

(2) y=O sama, ZX SHA CAF MEM AT LT ByHA

OMIA ATRICA CATA ATCA ATHY Ziv ANFA MPSM ACHE Ss

e+c%? =b?

a «3

SAR *+55=1
Cc a

Zarate ob anarefigns ais FE aac 6 a BOTH oC Be-

AAPHAMS ass Siqusy AMA | ACP IS 6 CGS WAAC

Cat BaCq ( vO-Sy fsa AVA ) |

(3) Z=0 sata, carom ae XY-oray cane orem

Aa! ceed are wileaa Glo Zug s
a + 3 — c?

aS ¥+4,=1

ecRt Foto Ay Griqesa WAT ae SrxqaA wars |@ Gary

aera Y- @ X-SF Faq Walse aca ( wd-Sa ion oA ) 1

Sq ea

ase cat-teta fer ules gai 3 waxeyion

masa fee ‘Seivgrivery Sugelns corse oem ami foe



vy CONEA AIST

“=" foe ate fomecea ACK HATeae Frmy ge ‘ipa CT ay
Fr HW KOE! MAA APA CH GT SUH CH FCT

Tes Grea Aaa BahyS ea oye cas Coen Alewe, CARS

GMA Yio CU ANCA wise 194e SIN ZX wae orate fay

( foalvo) aets on cere Tater ay ai for vo- E, FG, H

fia >

ok orate faycs Yio ware fale ace crn ame «ak Tagging

Os OF GIO ulegnl os ass naaateaa Gears wales

eri ot gi cin EOG aay HOF am xa oss af.

types Bway (Axes of single ray velocity) 71 AHA

APMC | OM SCT S-T cUTH Hemel Fey

Se SUTH=SS-SSs &

SCM F-WHF Qs yas ioca crac Vat ZN-SA cans

fonts ALM, wae AM, ame Fe 6 Sagea gio Areas

mms AS Fee Sige Gow seme M, wae A, fae

SaMTY Gio ALM] ANTAA OF OST CATA MAMTA! TAN Zhe .M,

aa A, fagea nycne acareas! OA, wae OA, Cn Fare

SN RATER: gS HoSULRTA ACH MY RCT! FSA TLTA MSF

SAMCATHA GS HT at HE ie a wee eT CEE



Ue CMC Ss Yd

argiay (wave envelope) etd! Aware ek vis Teak oeffe

OA, a OA, SR HATA GICHTS-ST ey |

X O.A.

A,

FY:

O

M,

A,

|

O.A.

foay we

CY Ay Bcens-we Gis Z X-ray Bakys aay Z-ACHA AVF

CSRS AVOT WAST WBA aE! aya oF yo Tacs

Te-BPBlY CHMCHA ICM CATS CAS ATSAAI BH AM WA WMCATS-

aieq aferacrat Arata faa Saya seal | Be AAS TacH MTA

Seansaeys ators ay |

lacy ‘OICeTs-e’ 6 ‘ase ah Pps THA Mins

BANS FA AA |

ZN-CH SARSAA CaNF Yio AecAATA Alea s

stt+ae27=b* ae +4=1
a Cc

aT wea ase Fe oe Tawlaie asd GrZs i aca ATATAG

priced aileal aan fafa en ami ate ok opiate zecs

(x,, 2,) lrqes 6 Srgace (7, 24) fryce rf aca, OCA

Berger crm, =% “8 =]

XX uw
6 —§+—f=1



20 BICMNCEA ANIA

OR WI CH, +," +2,°=b* 6 xx, 4+22,=)"

WT AS aeq (x, 2,) a (%,, 2,) OF ANI »PCAT

Craigs fey | Soca ailsaryia care oem ATH s

4, = +b oo y=0; 2,= bA/2=5
a*—c*

year O fags ace acaieial Asecaaa ts-cerneagia

aCq s

¥, a*—b* 2, b7 —c*
= + 3° i= =>b tA/% —c" 0 'b a*—c*

ateay an infras wa adisaa cece 4 ory 1, m, n-0%

AAA ACH GOT BACT CN ACA OAYiel SS away yewy Trs-

CTTRAATLA AH AUT! Bae HM Ay ak FE s-acwA

CSAS ATSICA BTS |

along can fatras Cae warecay sonata se ATT CN

AT CI ASS GaN GewqA ACH oF Hise ( famine cH

smssaic ) AY Far as origors ze Cayo givg »fe-

SARTY OA OF TepiorS SaryAA Are oso 1 Ware os Tes Fez

Beye YR-Oa Tora Fits Vc s-aHACHA THs 1 FS @ Gages cy ATATAA

POSTATA SA] OAC AM J’ SI MG Gio laeqrs GaRoars oof Bea

Tt FBS Tanfas waxes coca & aratsa ofscan oso Arata

PASSA AlATS ACA OA LQ omfigayia ase wea Urq walyw

act ay O Taq cory oS Wor AH AAS CA GIS AM

Bra atega fet Alea Veyeece Sta fas fqaq rem 2'a |

ZX-wa FU eo Unger caniay E, F,G, Hi

faqatar ce-cartocs O-faya ACH CIN SAT CHE AAMAS 2A

wrensahyy afore ak caniqey oraiba BAe TEM ATA

faglettens seltenrecny ANTE COLe 8
3 2

xt+2*=b* ot 2 47,=1, aaerrytan eet

a 3 3 3
_ a*—b _ b* —ca= cA /2—% ay gz=2+@4 ao



Was SMM Sy dd

OTe OF ateqy frs-HrNBAPTT BE

+, a* —b* ; za b* 8

5 ut BM Bae OF = 2G ata
OEY ACT F- AHA ATS HIPS VHS SKA CLF Yas

OA SACHA FH AISTA STASI Awe Hk F-cHTY) Tae 0B
‘oes ahey MPS BERT Tre’ ( feE YO Av ) |

Bo Sitese satexaq etferaei (Internal conical

refraction) $

4a CICA GIT CAAT vr-ow fora smite areas

oeigoa AM, git caroace cHaa qis Taqret orf ca A!

waa foulas wayon gi seq sacar crag @ Oagelas wa yo

wares AM, analaine oats yaa sfaty asraa mot 40a |

OAT BWIN Mia, Seq O-ce Cao @ wpfsoras mises can

FCA Asie Sta atya Tes orem avai Cae afore wes

ata at fart oe ca afega He 4 CARO ACH AY Acq

zeae O iaya ace A.M, aratatrs gata tater fay carr saver

way atya aq nem ara ok abyyia O sé-faind aati

aiqe gq (inclined cone) aigsy waa Sry Bates aq

wera acy eat OA, atataa afey 2 O-aiey gente ora cam

Poe TASHA AC AY AI! a seoraa ive OA, cruaedorae

wy At Vera Us-Sa foes GU -fox (dots)-a% SIM CTAICN AcACE I



D2 COMMLPA AIFS

ON CF Hire Ahya cara Scans ahey @ Garay ateary ( were

asa «Snes OA,) am fatte oma aaa ata

ACH ACH AP Sey AeA HA AeA CH AY) «we abylanr sa

tae vo-wa form Claioces aM cracata ow arava | «OA, aele

on wee E-aty a ators ahi aia Vefeanra etfanea

Ssineny ak Trace Sate acataccay | wea ap. acaw (Lloyd)

MAHA AIA OF GSA AGS aire sea 1

VCRCSA Aw s Cas aTAS Sra oberE SS Saabs

fea we

HCUTSY TASTY VA SiCoa Sota atcerts qe |



T-ASl SMC SS do

agers wigs i adie ve-oy foarqaet Z-scer ace ay

yom Gey Sat XY-aewy Ae! ators mews cow

qena yian ze—earem er line fae after ies

RA waste py, Asa, esdita oanatee oeMea aby yE

S, oa S, gi faa four fra ofae ea oars

CHaTAA Gq Bales sq Vai ceencaa farnate tees Oger

QI Asie TN Soa Ma S, AACA Sa GAs maa] ye fags

asaya fay an acai aaa S, 6 S, faeyia arg yz

aa sil aaterd Oa FATS AWA Ale sana feur

aye Samiony ase oreanqg-ae OA ,-09 ACH AMMNTSS TA!

OF STIG AMT BH Wl FHA AMA Sq sie Gran

TS T TUAT ATS] HN AAT! Bsweye esey alongs ay a

arataeyye ipfe at wa mesh ay wraiee aly

SSF ACH AMSAT ATi «Bw Gia ceca afar wuss

ata fafeert or sara ak Pileeray opece® eal sa

ania Ct FaAHA Ms crawe mem ara [ cones.

aay BBivay arn ya wy oeencea feaa face cofecatecnay

waana Cit apo AUP Yio FAA CHATS ATER ATA |

SUATA QF MACTBC AH GO FAT ATA STAY (Voigt) 1905 ArcH

OF Waiqe Bren Beaecay t

eo =afass xferq etfracl (External conical refrac-

tion) $

T-SHI CHAICA VACMCAT SAFSA Maa AIA GAA cacaie

cma @ Gaga caret git OF ass OG cangiva Goa

Cay Fa ( vo-wy fog)! oF caatgicce ats aig Bray

(single ray axes) 4 2A! ekasq A AAS ash ass

are ae OG Form Fa ars ( Toa wy ) 1 fantas Sarsca crcl

G faqs aais rea acel cat eet adie A asa Mee STRAT

ALS GAFSA POM] SA ACS MCT Aa LP MP] APSA Worry

ace afer Tere orig | «6k oonfewayion age (envelope)

aq Asis G1 ACCT CAFSMA ALF Sq Gamienye eesrq!



28 BILMNCSA AITISa

ak CaMionyyineg ase TST SA NST FAT! A AM AF,

Teorey conrar OG zara asics onereahy ac G fags

crnncaa iinet ates a’ ST OAT a Hey Tice

Z RA.

foq ve

VamMsay Mpa way star tre fale onensaey G fay

ccs fais acai @ atggine asit ese ora walgo aca |

ara Onin ain Seles ut Pras Grate arate |

OF WAT TH VA Alasy esq ASAI «SIA ASA BILENF-

atopy fe-oreety cearatoa ahaca AACS “ey TOT BA I

war 85. acne alae -resq afenate waters RIC

orecarectay mete Sera sear fel ass oars cee care



T-WST SNITA OF dé

ate asa 1S ABCD aqqena 0 AA GA Ta Ye ass

aiey acwq (r.a, v.a) BsSs carta Aaayes ON can AB

OAT ACH SF AY SA |

Tara spy fanfare git were -S, ae S.-ce AB

@eCD wert ACH AIHNST Tos TCH) IE AM AA! NT

S, ced tacra fer ost canals @ osqrty BICICTa BTS

Batos SH TA ACS HA Nie facda Gra omg = feerdte Tacs

fea CUCH AMAT AMMA OF TT BoA HAM aT at OS, wis

SMH SATA Hl ATAIS mana Gra gh omearsigg cece

Tem ati sai OF ae ass atey arwg ace inte sais t

say S.-H MAASAI AAA Cmrarswy FACS Acq ACS AAMT

rq ash aceniss Fe aS Mem aet a® Fete CD-wa

cece fats tron aleqquea epa au Geng zcave! AB-ora

wintss segiv fog Srna xq Aad wae BS ZI Alta

mepiog “Mca Bay Bron sepia MMC ATA M1 STA COCR

qG TOM Acasa! M aray “epA sey ase Srge Mcamighrs

SIM “TB FHT SAN CAS MCA Aa cara Grlatgo atepyian coq

oss aig ope OF aaraa ceancaa acs ateys ata) raise

acas “ga una atpyia Gy fafey firs afeqe aca Ba

THTS S, WAN AWarawrey xa |

Se SICts-Sscad faeRze (Dispersion) <3

=faasa:

Biases, Teal CHCTCH SCNS-BEaR ErsaA Tas az,

STMMCFA SANA aAcH Sens Tes aiaahSe xNl = SICHAG ATs

CUS ATA OTS MAS MT PSAHT MAlATSTAA ACH VIC S-VHEY Tey

aqaie 90° as nigatSs ace meat «Baa Geo afzaseaq

WHS ING IAG CHACA BCTT-aewA Tes, aNale cH

agice aaatss zt Ga CA Cee AES wate

QEAUA Gl OPTS CHICA Nias ay) Bae Georgia sary

MT ae Cl ewe wf eae Ms sa, eg are

CACM F-AHAUAA SA HLA GT ACH ANSI BIS zz I



dY BCMA ATAGy

ea face case fesica o=stfen=s coe:

feel Ha UeeTibS SE usies cHTITA CHUTE

MATS! MCR a, DSc OTA TN A MS FCF AA HATS

QUT | Hey A ATS 8

a=b > Cs TRAM Sa¥ecaa WAPI AeA 8

x y 2? _

Apt p—ptareAl

a, (4? +y*\Mr* —a*\(r? —c*)+2°(r? — a")?
=(r? —_ a*)*(r? _ c*)

aaa, (r*— a f(a" + y? +2°)r? — (4? + y")c* — 27a" — 1"
+r°(a?+c*)—a*c*}=0

qe, r*=a’, ade x +y*+27=a'

a, (ao? +y* +3*)(a*+c*)—(4* + y*)c* — 27a? = a7?

[®t yt+e2% =r? fare |

nm, (t+y%)a'+2%c* =a'c?

git 2 23

i, — gol

a CAA ato cmas 2° + y?+2°=a* aa ase

Bocas a +1 gral aide ect | | ware fafers aares

HT Ta oF CASA yior caro caayiera wilsaa aerEcT + =O,

y=0 9% 2=0 MACH MGR AT as Halearyler Bowes

y? +2" =a" x*+2%=@" x +y* =a?
a ge -++(1), x” gf |-ahat+yt=ct -»+(8)
tal car get



Taree HNC Sy >4

Sore Team aes FTAA CTT BM 8s

fq ov féaq va fiat

SOF CH SAY ce face caw aT ef BACT SIMA ATS

vas +=0, y=0 om c= +0 ome caniaqana The aOR

s-urea hel mS cr arg & fst arens-aceae Tre |

ara qe Bese aa Us BNS-UTH AlaTS AAI

Srag & trac oncensatyqe wala aot |

ale Scensary Z-wy Farqaq Holes ey Gla SA CA AA cI

waned, Z-wwa Aa X- T Y-aeez ees SIs a

FAA GA gio cay MCs AeA WA AMPA a eae b TI «BASE

HN AA, ARE CARS asi Bey Alm ase caaqws, Zoe

ins Tarek orensathy aotiers are m1 A, A creed ACH

alae alga cot Ham ast (=a) sql woes Be ATTAIN

O-aiyq |

Fae >4

Te-oreln CRC aq yi ie eTaca aA Ce cee fae

Breanaaey Aes aya sew afeye sai os gic Hee BIETF-

Sel Bi a aire rs orcensamy Aisa aeya ACS Boat

sara | Pgiogrre steer alae axe aortas ceca Peiwgrreura

Srqeacsa ARCA GAMA BoA SKA Aen Fa eH Gaz

AIPA AAA ANAS AMCTA TCH VSeNIs-Say fawrcay SylA

aren Sree sat ot Sigdhiiea Sk Saws UTE



sb SSCA AIS

Taeien Seat ceaTCTA ate Tatee Teale omg ay trace greg

ap uta later garesort Gigedted & Cine Ua eM ara

CHA MISTS cacy CHMCAA ACT Gaw-igercaa Cabroryiet Sten ATH |

CN AA, CHAS ATF IFA HAS GAMCF AAT CIA MAS Yio

VIF BES al a am wae gio fas wersaiey

ATT ACT MIS eTl aA AN aA aAMyp-orRI aaTe ase

QTG-ACPA ACK AUT CHI STATS |

Cire Te-opely CHMICTA AO CHTAS SET F-BC HA ACH AY Gio

ANS GAA GWA are ms caw face & *cSA SrA AVS

ase osqaty aig oniow Face CHACAT AT TI cars Tots mrepa

Sara ose orca Ay, ates eel acs Tay HI

ATSAA Ava |

ATS SAtarG pire fe-wely ceca Gs ase asaata

atepyoga Bron ey ate TASCA Stow Za ce atey OH TaTAT a

ateyyoat ay oss ae aly TN Aasare aleyyR atoys zy,

SA fags SA carpe GYR aslo Fron wePA Bsa atopy

TaAS AcT ACH Ae TH Tgsy assq aor |

ara Gkiaas aise s6e welnera Gorgine ware giv

CAPD ASS] GF AAG AAlH BN ASmMT BrAg |

SHPO

Si fe-orehy CHOTA SUS AH? «saIStA «CHAT ATC

CHAM-0F ASiAS Sioa Ase ScHoN FF |

21 fe-mrehy CHANT OCA F-Tew wae aieq-eE SETA ACT ?

Torry WM FTI GRAM BUTI SY cas CHAT FTA SlerA

VTS ST AH TING VOM AWA ?

o1 fefearmeua Gorges fe> fe-erett cHeaa crea

GR SPSAcya Vcara AWK aise sven FF |



fe-arelr HHT GZ SS

Si Bere ey alsnq Aya Gelera wma Cie

aiiaeoy fs trace Grits arate 2 wtyiet TSs cee ETA

VA AAS BN ae*fl SN AH SA Ain Fz 1

G1 Aeisgy dis UTS s

(s) fetegrrsora Gigstas @ Sta CHIT |

(q%) fe-orsta aT UICeTs-orw @ afeq-oeR |

(1) wicens-acea faa @ Taaea

(q) Berg es ahons |

(e) afar eresq afore |



Pj2sg5] Saiz

fafaq aase

4 AATSAA FAs Aya fase ceo Baa! MF AANA

AIUSS Beary Cermeaa arn yl ae fafay aecay WISs

AAR «aee-ettet, ih @ BAA AIH BCH aI

SAMA CHA Ta Tas fase ferry ase TE Barge WISs,

CARAT STNG CHAT TST ACH ACT Bice FN srt

aftesay @ atora am aaiée oceans Gemma wate 42

SMS AAE 1 OF ACA OIF A YAS BANA ACATeT CIE I

AMA ATS Cas afer, Taare (Dichroism) agts sia Ga

TAS ATISS ACR The] CHER Aes I

CD BIMANSS HHA PISA 2 asi:

LA FM ACHR, AMAMAG Toy Bera SALA CHTTS CHCA

(hydrated crystal)! grees arepnae cearmyia ye wae

ee fnathqe

aretfas
COCW SIby

Sy wzo\

--(----4
fea 4

Series certs |



Taiqy AATSs SOS

gz ome ye ga faniae (blunt pyramids)-fahre 3 ge

(Hexagonal) cara fratae gta i aecareal ae

COONCAA CHTA-VI | OR CHAM A-MHA BMT GTC F-BC HT

tes from Saal Me cee gita wm als ze faa

QMTS FAM CHHMAG AKTATS CL GA AMAT ARCH CHG AA GULF

cearcaa Tanta wa (cleavage face) Ia, 4 Sel BCT FeMN CALE |

atic Areas srepnae care feats saraa fal saver

ass ayaa 2 ay. (Rhomb) oaraa wera Tem ATH I

NSE PPT WW WAI aya Cayzian acoso Araralay wage

farts arTeiasyian AlAT SA | BNTNAE AYA BcSIe ATaTatas

Sea ca bale car es Ciera Yio we wae gio ARACTTA |

BAIT Giva acorcea watz 101° 53’ wae sacs yor aCe

78° 7°. acta aera oc ae B Ga Ales FM BIT | - SNe

AYA CA STG IF BIE Srewa Teas Gis oa fate Meee ge

#f§ (blunt corners) aa, Fra & yb «ice cl feats aetas

fou 42 fea av

cm (Plane angles) fafa 2a, Stra ecurea a a, Ade

CM ACSF BRI! Bales |e Ack oslo ary yarery wae

gis apace fates 3H I



SOR BCMA WAITS

atic TaN ay-aa yb geri a ae asta four

Tea ain aay ASE AACA For FTN AA a A wes Tales foals

emaa (edge) Ay UFR A BAG, T VA AR AAA a

BrerPTnaa MTTS-e Facer SMT! Cl CaN lrts-erg-fahers

ay,-97 Zio Fors cacs gis Acs-weHE Fore] SICA SI Brn

WATS BA fag easy wales xa mM fag ay ita waqtea

one ate mata Creda Za SIEcA gfe woreda AecMNeT AACA

STeNs-Seey tes THOT FATT! 92 @ QO-Sa ibca AeTPTT a

G-APT ALAA AY, @ SAA AMT CCM F-ACHA MIB CTACAT ACACE |

Gen ira Ao B geriq: aaa foc AX 6 BX’ was faeta fora

AB onant-we fart sare wea sree Gay carly

Tamias eq ToT AWE Aloe ea Grgins FN Bot) MIF

SNCAUCSA ATAU AY_-0a fale aU Coast Fla CHATS ATTA |

caif ce (Principal section) : At Fl CAR,
AMSA Tats wataes mae Cao ators ara @ ge

fey xs

TEAS GTI AH AY A Seat cara Bicenst-ae Bales aq

CCF A CHAMCAT sid cilias cay acl Aa Tandte arrslas

SAIMG CFS BCG AY-T NP Cras Ace ay callers cax

we iqnats aresiscea ca cameita gyeq eda (shorter

diagonal) waTeaa aca! 98-59 foe ALBF «aay ait

aot! oF Sara sysqa tf AB-3 Aarsare claisizw cenis

calfers cacma Tae fact, sare ff Ga ACK AMTeaey wae



fatay WAGSs 500

ALBF (a DGCH ) Sm Ar ay A Ge CR area

attas can acai cat ABCD wait o% Goa farts ore ax

aq aay AB-a amreaa, gous. ABCD sat ast catiers can

A

B

faa oe

C2 BMS ceca cas eifrnac :

aa tn ae, ABCD asics ananat ay-aa ame caitas

can te AX Brens-we 1 ayia AB oq Goa wah apy

D

ae.A

Gade\ O

Te
P

fea 4u

aaa ays PO aqera waiee scam) acs afeqs

O-aiey as E-aheg OO 6 OE dunk aitfne eax ABCD orm

wargs aa! zeae ABCD wars Sox afqad qarez (principal

plane) 7 aa! @IMe faceras am mabe] sa CN AT

O-aieqa SIcaMsy Sorry every AY eae E-aleyy Bcacsa Foony

TASH ACH ANAT | wR sorylag hrs aa GE. @ Url as

Gal Toles Zcare | )



508 SMA WATS

famias og-oa feva ala DGCH vais DC encsa anaen aa

weta inte O- ote E-ates come wis crea Ga aE a

atey gita orenea Tom aA WA BA BH ame O «ae E

TTS S BIC CHAT TATE |

BIKANSS CBAC ANS Asses Cras

evo yzreifs:

ATMS CAA Ak MW -A MA ATT 1°658 wae

14861 o& WG afer aed sama ac O-ahy

re E-ateg rary care cat Bins amigas Tage SA 1 Ok LTS

aaa Fea Gras ate O-ahey @ E-ateycse yas sare mia Sl Vea

Ie aera ary ( 1 aleyyog ) ATASS Beers aM alos ATI

Tag aac aera Bala Aee—aS APY AMPS CM AFT CA,

O-ahey age E-ateqa scat fags ya arr ae ae CIR TCH

Tago) Gariveraa (superposition) am cm fat aa

craratccs 3q IG Carga TAC OS WAMACF AWE AH Aw, fay

AG cacha cHaTA Coat FN Bq ote BIT! CHAT ATA

Gea O-atqy 6 E-atya acy otioa Ferra ae ate ara

Hrmaory AMS FM At as Alisa Goras ana-Frw (Glan-

Foucault ) fare. y wae treet (Nicol) faery faite xa

Cs sits fetes se

amt 6 HF] SEiae oF fore ca asd srepnas fee ws awecT

GMS Bl FA A, Yio arson fearaa (edge) ACK AY TA wae

BNF-H SAAT ASA @ asea yior aY zA1 oF FI

ay-foa ansoaqiad more GTAeTeA TA ate oT Hinze

Tega CHa wate fates BPTS aM AI as BPTSts aay

wa a, ABCD are BD aM Yc faece orn Fate. Hy
@a yor asic 38°5° wae arate 615° aati aw o& DB

siorsit ae fear AG-+ aareaer aid wa aaa aye
TPRM VA CFT AA! Ass acm BB'5° trascaiaee ase



falax was S06

Teme AA Brel Ger gorse ereencea AAeTA (optically) enters

sea feral yore OSS SOTA AN OATS AN LA ACS STC

A D

oO

fom 39

SA GG ATT AMSMAST ATTA WAAC ACH | SlewaA AVANCA

ACF AF TYBA | ARS MTA-FCH Taree y Comal BAI TH |

arfeitiM s oy-on fon care foesica fem gare orm

Ma! WA SN As, Taagyva Sway AYSra cme Wares

apps MCUCE | Ale Tear feura alagweece wa

zai fag ate aac STS-TCRT AC VSIA Ma
wena Gz O-cay e@ E-wace fale aca uedie fate seer

e fafex cuiatrs yu cacy ninne acai at Gen ate



S08 BLANCA ATA

arenes e aR faceTerR 3B" cana aINTTS aCe faq
TITFAR L, 6 HA AW zee 1°658 e 1°4861 Aware

sin 6§,= r 7 aya O-ahey 6 E-siegg cara a0 cea TTA

omen aca aereca 37° 6 42°61 yea O-alya arreq cara

AS CM BH] FSA Vea Sa was yf afew 204 |

fag E-ahga ones of afore ace m1 alee aieTS Ber

aya S43 cer sea alagrs ace any aca fardts wa cars fais

Bq | ok E-steqa sry wcens-ery AeA ACI wae Tato

Eatery aaatée arene 04 |

UA-BCFI ferer Cl VT SAIN AOR AWyerad Gea Hes 7-Aa

sierra aon E-ahyse ise Get aerety 281 SO ane E-aieqa

af wes aferay m1 arate aise afore Ae IIMN Cz |

Sra Ba TAS VICANSA GlawS] FT ZA I

ee faese feter a:

Gye CaS atenss sea afoqe O-ahy aay Eat

GOS AITSS BNF | GILHA OSWS MACY SA Ala GAAS

Tey cays fasfe awe Crem ax, TAT | eis wes WAS

aq! ok ae aca sta Gkiaaa tas 1828 yore Sr

area alates trae fore a ( an taser ) Seay Bea I

fascers sions acer gaa fea entigins wait

arerrey ay face eeca Sta ye eres ABCD ¢ EFGH-aa fre

CIF CEASA Yio ISM CHU CHATS BtqT I GF Fra wats

Qy-Sa fod CUA ACHE! ATSIC Sorw AeA, ACS F4 FATA

DMFR cenioa spacer yita ecereid 68° gai aaa yib

fats “4 M 6 R fagadt oss MURV oa aaa av-ioce

HPI STA CHS BA ae a SA DM seta AH AY aA

Bay Ay sise Cars Geomsy mor wie Far FAH

aria (Canada balsam) ame We cH Brera

740 ATT OF MA STAT AANA WH eM AA! aay ak



fafan aTqGs 504

Ta anteayies FN AER aan Tact ass Ore sM-
ASSN ACM WA AV aren ava, Aa ye ene Gaps eee t

feq ae

AUCH Fs Biota ATS |

D

fea we

MURV wm aatea Ftbta MEFS |



soy BIUMNCHA ATTSey

aes ws sre Ff DM wax FR-w0a fee chisizw cam

fcr teizs sn ae ok aoe inser fereq! ar cl ire asa

RASA Fea wae lererF-08 Mayle AMAT ase asic SH Fey

FAM GE Arar asi cations caw t

ferns faecra aait citiae coq DMFR qaem zat

PO ais aera oafes @, Sa wey Cre DMFR!

amis OO «as OF aefte aeraca O-ahy @ E-aieqre fates 27a 1

of gic abt sare aera sa MR-aa Ora oatoo art

om CTivacad D engtra ceca sernacba Yio afore AT

Lp = 1°658 wae yp, = 1°486

THY SATO Teas Cae ahontas aH ae D AAA CHC STA

SOA, 1, = 1°55

ASA HN MHS Uy > Uy, Wee O-aieqya cara Brerneos

WOT STATS] ITT TY TTT TOT ale VITO] Aer

Gry O-aieyy MAST CH GSA AACA ASS CHC OLA TY Ve,

wee O-aieya ares yf atwwery Bq | oe fray fore g-04 TAZ

aia co MF area ace ama 14° as car BS A TAS

SATS Aye Hel O-Ay SIG Tea SA AHS CHT BONG]

AST CHUA AIATSS TA ( as we mca a STI crane



falay aaaee 0d

arace 1 wate MF a TQ-0a ace amare core aR StH

ona 14° cara ors ATE ateqa ceca O-eg MR ora off arse

afestae xca face STATA te FIN AAC TM AH Cnias

RU | |

Teg E-ateqy ce bp, << Us, FSA FAW) WT Ws

TMATAA FSF FAT AE HL GTSs ATSKAAT CHT ASIN TSCA AN |

Bony E-shy Area saw aera Sa com STA FR one trea

inte aati ok at ores aaatee cae ora som caifas

CRA ACH AMSA | «Bates amy ate MF ancsa Asa Fy,

orca E-ateya ceca Fr ca ING oTeA PAST Fela AATATe

zal eter fen ioey aeaScea Be Fal Baa ale

Ase WSS Sens acera Grr cy, Ste TE MAP AY SMTA

Tatars acq ae colts coca ACH Hawa Srqiains fecaiaoreny

wee E-Sonen foray an aetas acai aka ieee cations

CONS Agiay SA (transmission plane) Fn ZAt Gia Ay

AY A Tre Sy aca Ba AMF AWearawre Acq |

Cwieaed 2 Tracers ace O-ateqa eee careers ata Taf 37

Ce MSA AIS UewT AF aA 14° A BAS arya

cate O-giey af Oss atosicts aca! [Ses w= 1°66,

H.= 1°49, w,, = 1°55 |

u, sin 0,5, sin 0,



S50 SMNCEA AISA

SICST CHU, UW, = 1°66, p, = 1°55, 0, = 90", 8, = 9,

qeare 1°66 sin 0, = 1°55 X sin 90°= 1°55

a sin 0, = 7-92 = 09887 = sin 69°

0,=69° _

fou core OCH AI, O-aieg 6.-cBIC1 SATO AeA «Sta

SHiSS st SA SEPNSCG acacia Aaa atoray cata 21", Fra

OON fagatis aacaret | 21° sere zea Te O-iy oct

wacr ZOON age Te BUR FAST ALF OAR Sa HA VORA

BU A SA 1° arwy FLSA ACAM-CAT A A CHUA wea

Bigsy CHI O, FLSA GAGA CHT AACS ACA |

aaa PO afega crca CQ faeqee caceTa AA ALATA FACT ¢

u, sin 6,=u, sin 21°

OMT 1, = 1 ( AZ); be =H = 1°66

‘sin 0,=1°66 sin 21° = 1°66 X 0°3584=0°5889
=sin 36° 5

6, =386° 5

Taq Ton cars crn ATcH 8

0, +(68°—a)=90", 7 86° 5’ + 68° —-a=90"

a=14° 8 ,



faley aITSs S33

fo TQ can MF-a7 aarsarat, YSare Tasca Ata BeeT

fas fan Fare TST ANTS Views ACH ACTS 14° B cara

antes atqa came O-aieg a ures atesions act | UIcene-

ary cites cat DMF R-9 Batge T TUHS FING Wea Scaa

car 4m DM-a ace ary as O-ateqa cara 8 ate acaren |

[was wma at see ea Garam fae
saat Benoa AAA w= 1'486 wa em acre fey

Alay AMM F-ACHKA ANIC AITAT AAT OF Ay AIST | APOC w

E-oacra can faces Grgais sem sac E-atega iafey fas

wpa E-sacra can afaaiow oq aay E-aieg om farts u-ag

aq 1°486 care 1658 oe aiaatés ay laa foe cta

E-aiey 35 Mcens-aewa AMBATACTA Tes Wars GS way WA

1658-04 frsboa ACAI Say A MA AAA SAG TWAT

mde 155-04 cord it BI te BAI AePTa ara Bato

E-aiqa SST CATS BITS) CHUA ASE CHIT Bory FAA,

way E-giqe Saw Wear era af alesis eat ca aa

faacra oaTaol oe TO-3 ace Gocay face ( M-aa face )

14° sere cmt care Bre atega ceca tae E-aiqae sf

Ces ASPAT WT | SAL Tey ara, Ins fae cad assy MNT cy

CIA ATMS“ ACPA ACH 14° Be-rascarsishys ase wepq_ Biscaa

ateqqogs ATS ateya ceeae inact fem a4eq acq 1 | ATCTF-

aMya VIASy Sa Al7 se catias cay ate Sa, Bete aly Brcaprs-

GH BST OH ae acs, omy O-miga cam 4a wae

aiee aaa aca | sta O-atga amt BIE CM BaETA

Fa | |

aR oe faa seaicn fRes-yrie (Parallel and

crossed Nicols) $

ONIN aia, TS AITSH Beencsq Tacwae faoncqe sre

FAS MCI ASA Baise orencsa sie aya og vg oq

gis aaa N, oa N,-cH areca, aeattce aaraSe wae fataiore

Taceras Je a | Tasco cations cacra ace O-aieg cae E-aiegg



Dy VACA ANAS

wren gis att Co Gage zr Ger ane alles cect Bale

Rai ww oy alias cam aalgu gmat oF TN IW!

area E-afeqa arcencea soon cations cacra aarearer as O-aiega

ACME Se CHS CULT ANCHO AAI ABCA STAG ATA

wa O-aiey yf afweiors aca fara orca, fog E-atey fam arene

fate zat ware catins cance ere itera Aer Sa Fe ATA |

renew mene
[ —TM/E

N,

fea vs

ate faeces ay ATTA |

meee =~ \
EV =P

Na

foqi ve

ae frecra fray Baga |

- git frac Ae Sa ale Asa LA SIA’ca Atos E-ahy

Twas Tare a4 Helens zea as TaPias Gages fsa

gies AT TN ATTA ATA Te eA | ae fora OR GPE CHATET

arate | fag ate yo nec Ae wT NAPA AY TA OETA

ame anes feelait con wear fefe aq mi ak oraeniag

ay argc faq yica fran oper acer ( va-wa fea wea ) |

OA WAANY cl Ae MAMias Balere vio fas ess

ACA | SW AA AMF, CTA AoTAT SA oa Brahe cara 8, cca

aq] faser Wal Tate eacenrs-coscaa cos 8 Gorey Techy fase

Gat ASS Ii am ae, N, fasatea norm car OC wae

N, om ints onens-cescaa izera (amplitude) a; teeta

fase soma ST OX axe LZXOQO=01' Fem N,



fatay aaase SSO

eet ein OX-07 fete Senet a cos 6 Henfas ara, fay OY-08
Tavera Set a sin 6 Af AeTeng ace ooe N, an tte
wrcentea claw (intensity) @*cos*@-4a Ace AaRTet Aa |

WTATAA ACG OF FS JH AAE |

T_.______% w~

fq ve

faa ¢ mla-acel fee cas gee: omar feeg
COMA FM ALG, FANG] WerMCAA AS] CHATS CATSI-ANTEN PATICCA
UaeRY BA Tl WAS Te YT AT waa fag

UTA-FCH Tee om at oye eee aera E-aiga aca

ahevicts <x, tive ates yf ates aaa fag faa fee c

FING] APTA SF WIA AKPTILG 6 FATS] Werasaa sey afore

a Fy aq eas E-ahqq vlan oe aon! cee O-ainga

AT ca 69° Ae soMT-Bcsl else CHA GTA SAF AG CHT

Tqae Toe ca oewes faeraera UTS FCA BTS TA Tae
Tere Ta 28° states fates ater aeaces ep UIfos BINS

br | Tag sme Tec onsere aCe ay aly creme

erated | FTA HSS ca TG 37° was ay ata cHUS AEA

BINS CFT 385° 1

ew fase = StecertSer 5 (Dichroiem)

soryian Cae atomas cerca esis fara af awe SIN

wa 6 ater aya asec crea sa or leq ome cre

cae teis Za) aarela curmyian aides fon sre FAC

MA! pATen, canes wets tari (dichroic) a7 |

8



38 CMNCALFA AITSA

Baatfoa (Tourmaline): gantea aamex sq wantcos
Free ORES FIFA CTT ot TG IV A wae Wretas aA
ay gareis (hexagonal)! aaa fore ei Santer wae Tacks

| A. Cc

ftAN

|
{
|

]

I
|
|

\VI

O

R E|

fea v9 foq ve

partfer cea | O-afaa crfas-zex1 |

fora STa catiars cay craic Stave | ERT Geen si AB

OF ATAU ot oTeNs-acwA Tee Trot sae paler

APSUF CUS BOAMAF (HMA 1 FSI’ GIA fowrd aye wrngiow

areens-ateg PO acat om ma O-atg 6 E-aiges faine

za ad! faq panties faaite sta a O-niy 1°5 cas

2°0 fatatacicaa aca af onige aa 1 | E-aiey fag crear care

faut areata fate aca | E-atey fate Tacs sea-igire ( ace

aifas ceca ausae sorm-igins ) anise Beene! BSA

baniaa cama opmates PO atya arene crs aaatse

Bens Seay BA! MTT weens-we AB-T AH ay sq

fates i cite AIISS MeNIBTs pale cea Sia Tearny

TA ST OTM BA | CMe AMS BNET FoR ate

Pamiey cH Avie Sees ACT O csIC1 SAS ALF SIZ’ a

ereanrs-coacas cos 6 Gone ceorats an Aes ar od



fatay wages Sd¢

PAM AAAS AYCK A TN IA, eT Ok CTT Tae

ata aiacaiers Tl FICS MM ALA! AMeaA e laa APENA

AN AITTY Hai @ Viera frm fora crate 2A |

foa va

aateata areata ge Raatfara |

cattettaces (Polaroid): wera xyes 6 fares

FOANA COTMTACHCOA ANARIA YI AIAT | cmATACNG sere we

AAAA $ AMMA cea @ Scaniva-qe aintenser aac

Ql ABS-CMTATAD |

ceattet@6 (Herapathite): 1852 arm git teen
carne (Herapath) oncarmormeces aa saiacaa cer cen

CHUA ASS FAR ATMS Bay fel cre ak cooAyToA

qq oe teary ef Toa OTH Sg mT STTA-eHORTs ge

ras oy cA fae Sa A STA as sernaCe Heh

One aa om! leq aa sms ome ntas A Bl BAA IH I



dou CISA ALIS

ats cre oF BATA a6 6 mim Calas 4 ob

COMA TS STH BCA | CHATAYTeA WIG LOA MAA LA MA

CHSy AqTAA Sive-cescaa MiaMizel ais Tears CHa ACH ATATel

wige-cosa conige zal ate cHaAyionn CICS AaBMeTSIA

ASTON AA CITA Seta oF Hr iss SaSia-ANISTSA ATI

Free FI AS HHTCHAA MASS AMMA ATP CTT

CLAMATAG CHT ToT] TA |

RAMNG CHANCAT ATT BAAN ACeG SA HSS FH BFA

aay Ay oe Ef Acq aa! 1932 area 2 oss. are

(E. H. Land) «2 carnengcoa ea ceoraqions WM cart was

ATUAA ACH ANSATASCA ATCA MFG Bisa 1A Cerqy Fea |

TRUMCACACRT ACH MASTS Us, Being fatacy fot aso

oma-sioy CAR (paste) ASS FT! OF RIF Os ay TAWA

Towa Tica ort faca ata Fea fac araorreres coariyia faba

Cres tarqa Tavercda Tame sca facoa farts Tee Tea tacts aa

qz-ib co awa arena fate ea STA ae oTAyTe Tacos Creda

ACH ANSAUATSCT ATS ACF (vv-Oy for wa): Ares

I
feq a> fea ae

ASAHI Ales CVATAMNS cHerty | J-RS ctterraca |

afecn farm oneis sist SCH A! Gk ET OF CACITT

Gacm P face ( fot ae ) genta sia 1s G, Gna TIVAT aE

arn fe ACE CEM TAL MCF OTAAT CNMAHST AWA t

ayia areas Je (J-sheet) ara *fafow 1



fatay arse 539

H-cUMNACHS & CONMNACHSTS ATTA «AAA fae

Saniey waaga Gasiaia an arai Aarsara oraa trataa

(grating) wee seMioy waggle Crea fenTa-caaa ANTsATe

Sioe-cosas NA WA cA! «ak TAs aca Sea are anise

ATCT ATRIA SA AS Calls CMMTACAG ABS Seay | Pos mates

Sra ga qa (stretching force) acart Sava Sa AM sea

Biya L way wear sloyy aaaa icecra fone sara ow

SA GB AH MAHI AIA OF ei sere Bq AA! «ak

AMA COHN AF IG ASA Aacad *AlS ATS BI Gra Sra

soszia comngaa sis signers aiven Tce xq waa

Aor GRAS MA GIATT CHM ACA Bisyler art Aa ACK

ANSATA I Aa Aasareteca facacra faye Fay CHA SATA

TAA ACH AYA fans silayiers UIT aspe caacn Acs 7 |

oafatenta orem (polyvenyl alcohol) ae mtv

AM ACS AAT VPBA COA YI mS mS waiare Ba Ara 1

2 ASA Tey aialensa UNeceecta IG Byala eenAT Aca

ACH ALTA SieA tacHera Laws SCA | ACH ACH AAAS HP MTS

CARS MPA SICA cFTS Fidq MITSA Gra BI We Fy

ON Bt at Ba Ha Sw telourew xia ATA ya

BARA Tera ALS AA A AR VeYlory Aaeaer fam JeTy MC |

QA GF MSF AKA HIATT AIM BCE aIT CFS FIC GACH

TN Bl Cla VA Scaler aAangyien wt afafsqsey orga

aera dee tree ane (diffusion) fem am ace Sta tak

ora unraoy wamqa draiq (grating) comat zat aq

QRS ABS mSylecs aAcaAICS! FSM FA Fea orsiqa

(cover glass) WM AA cma aS TAI ATTA

H-coreracae 71 Htc (H-sheet) ace

eu cas-faen ferer 3 (Double image prisms) $

Cqu-oTorat CHAS CTA cece Ths ata e ates

ata a TaN AT ea ae Rey fete ateq-gitce one
AMUMHSS WA TAL BMT concn org ya cat eu os Dra



Sd¥ SNCMNLFA ANTS

omedy yl leg 7G Cogs cera Comal am sia @ apr |

Ge sam git fagefae ace Srmpeera Bro aT TETATH

foray Conrat om xx, acra aim O-aty 6 E-aiga aaaace

MAF Wg wem wal esarely faess Cau-iaqy foery

aa) giv Cre-fay Torey AYR GATE BISA FN Aa |

catea fete aq (Rochon prism): gaia ara oreTaa

fngersis Cac-aitenas fess onena Sie Tae GUE GATAA

joey Coat Fm a1 ae ie ome feey aa

fea ABC 6 ADC qt faama agg7: ama Be

D cm aaata! ~=ABC faacaa orene-ae AB-3 ACH aq)

leg ADC foeaa onensoe ABCA oent-aceq aq

am oT onary AB Scrat Sq AYSRA MIATSS ZH

ABC faeca aya me Bens-BCeA AMSAT RII Wwe

ABC ise onenaateya Cae-eforaa aq mi feg ACD

TAC ACF THOT SHIA ACH AY TEA BCens-aig

AMA 6 Biers aye iG aq we GOA TWAT FAA

Ta eta) O-nga oe oeene-rea ueeraa aim legate

MIS BA Ti Area Bqvatemas seca Teor they

aa, are cory O-aiey aqerg git feea cor sta Biage ae

waa aa! leg E-aiega sie teeta fee oes fore cag Gear

MUS AIH ANT Be Farq eax E-aleqa ateam 6 fapte wre:



falay was SDDS

E-aryga are AC cats facerorra won qe aai AC or

he Go aly AMA cay A FR MACY Banq Teara wy ACD

faa cr E-cacra can oisatowe sai fey gta Gonna ate

WING HAMAA WS AS GIS cA aA ( fea yo ),

WRAL, >u, Al ome E-ahy AC feveworay yr sreag

cre aq ae aca sacq cas ACD forrcaa eil@ C-a fare

Tags aca fag faery goa Gora CHTTG-SISA miei CHAT

sta ( foi eS ), Wo <p, Bt! Fou E-ahy AC worm ay arery

Cee aR TAT acer sag ACD foe; Eahy gig ADA

face agro 24 |

aac cere cial fay aa O was E-afega

fapts axe ae ena ea ae, ABC fae caa A cm=a,

aeuy areay RN-o4 ave OR aieqa Breer cAI o BU |

wes at+P=R layers E-alqa afena ce

O38 b=S fagrs E-aiega tray cate 1

fou cere wate ran ame PO « SM Aarsaer, Zea



D0 CMSA AIST

5 came E-aiega gifecem wax array @ afters ata cites

aT awa R ieges ater crc s

u, sin a=, sin (a + B)

=, (Sin a cos B+Cos a sin B)

=, (Sin a.1+cos a.8)

[ ray B cAI cals ZeRTH, crn AA, cos B=1 aa sin B=B ]

HW, _sin a+ cos a
a i. sin a =1+f6 cota

a] Ho —H, = Bp cot a

a pate tana (i)

meTaTa S faye ateracra cHca 3

sin 6=u, sin B=p.B [°. B cata caw ]

=(o—H,) tana [ (i)-aa Arar ]

a Aa care 6-3 aa Tada Sa TWA I

Scares fetes (Wollaston prism): «% fae qe gis

Cas atommas faery ace Comat eM ax1 ABC aa ADC aie

AR DY:

yee) Z

feq av

Scares feast

TR TTA CIC S-T aPA ay lag Con SICTS-HTHS CSOT

AB e CD aarti git iesite scara aaraaret at a | fea



falqy aaqqée SAS

ABC Brans-wacse Area Tn aa, ACD-7 aTens-wHcs

fog an yios am acae: PO atgis ABC fee orcene-
WPA ACH AYSMA Mc Fla, Ware O-Say wge E-way latory

cea faq afagroera og fers arta za | O-sacra Form cations

Canna ACH AY Tacs as E-sacea sora caters cares @ BICATF-

Bcwyq Wea aca 1 OR igyce aay vio afeq Tawla faeca aces

BA SA aleya Sra Sera tes viagsa sea a, foe Ga" wax

afepyian A CIRA CO UrMTAeMA srt stan faets ferro
SCM F-AB AAT TAT MT MCUTF-ACHPI ACH AY Teata, O-worqyiar

taota Tae E-sq oa E-sogia O-sory aoretae 2a |

qo gio aty R fages aaeocaa fanate face fags za Teele

fee CD ora ages ffs zema Aaa STH STAG Gennes

fagre ARI AlawS CHTATe CHITA ATA Coatat Scares Tere ca

O-aieg cae E-atega fagits fora crarcn arae (ater ateqy fore

fala tere q ayer O-ateg qe E-aieg 2en Scare | SCT s-tIewT

ay face Son aig Gara ace waa za! sieve CHATICA

V.<V,, WS8F Pu, Ate Tasty Tore_ca E-aing cat ary cece

qr TMT see Bal year a E-sieg ACD foe ca giaa

face Tage eat Bqay gle Bqaay sq an aq O-atey ACD

fore waa “itcda Tere fagre =a |

catea ¢ Beaten fetecaa aaatas fren fea



DAR BICMNCEA AIASey

FTO) Wr Sa Wey Bey O-aiycs aE TE Sta CEM

mal leg oars cara O-ning age E-aieg Gocaad Caferey erica

Fa ace ZA! Say Caw-lay fae yl Teas SN Fai | STATA

SING) AAA ViS-cqnat (ultra-violet) wencsa crass | [SATE

alam aya Cas aiera-yt obs) sare ares Caw-lay ferer.7

QCHTRT | AMAT SOOT TAS ACGA Tas ma UMTS

zara | Sgn aTAST oPeTA CHU oaraTeatn oF wait

APOLS OF ATS Claes Tey 7 WA |

Fale 244

MAN CHALAA ASIF sq Toy Ge aes Ziv gar irariqu-

AS OA IE SS srgnar-iaters 1. gio Toraincwa <acsa aecarrarat

an aa we a Bens-oeeA We-lrs | ATeiag

TAMIA GA SS) SMPNAG CHETA AY GIPST! ATT ae

msias wray Passa giv 101°53° was 787° ; aa Bw

aicta @iors sis mTSIAs gars (101°53°) age gic aPRcsTA

(78°7°) fates zai fag aet giv she fatere Toad aravtas

ce gq (101° 53) 1 wk git see ga AM ait aca

VCMNF-IF A AIS Be ies falero fore acer AH AAA CATA

SAS AWA ANB! AIS aA Hayle ore ATA CrM-Tehry

ara, aie Tarte ger sida AMCAMsTAl AAAS BICIF-aCHA

tae Tart SA ACTA CA CHI ATMBias areorra Fawr sia

ANG G CON AMAA AY SA FN Fara, G1 as catia

Cam 20a |

smia-o) feteat @ treet ferecy serge acya aces O-ateqce

4 atepters sca feiacn Crem za ote E-aiey ay, core wahoo

aene-arey fea fate ar | Gor foe ws asio sree ay-cy

oss sfer aa UG BATA MTN Aa FN TA

SOTA-BCH) Fever CH YS AMSA FIO] WHA ATMATCT ACF FS AYSA,

Teg fracas gid StH) SA FTO! AeA TN Cay MTs | Trae

OIE MTA] Tere cre cles cara ACH ATTA Serq-fahery



fafay wIISs d2O

E-aig fate cat tan ctiae cence 8 worela ferercaa

ACA Sa FEN ZA |

ae MwS-atomas cHencr O-aieg aae E-aieqa aces oat

amy ureatepera utes enfae 2a, ore ferrite (Dichroic)

CHOTA ACH AR OF TysoA-vaT Corancs Taare Aen eal Hasler,

nn wets ater waa paniac O-ahy onfas

as E-aieg fs Fa | RAMA 41 PRAIA ACALGTATACHO-04

FLSA UISTS AN wscAA CHOTA, Sra Cac ACH ATTA Sioe-cosaces

CTR FA 1 AMSVElIS ATsqSs AforSe Kanaes cHencas

COATa AAASScs J-*e Jen za mines ores AASAe

wea SCS SeMiV-yS wy miaca H-Wte Comat ext LI-*He,

J- sete Way FA Days AAAS OF SOTA coMMACAG

a 2a) Cae-iay faeq git cas-aterras fage-inaacs afer

INIA SG AISA COMAl FN AACA Sera BLATF-aH ATH

AYIA «aaa aa ffs O-afey @ E-ateys aaa cat aa t

SEPIA |

S| SIPS Sq we 6 at AACE OIG Aiba SITET

$3 |

21 MATH fore wy OT @ Sane ACSA FF |

o1 faa femora cea @ frara aait Aisa Taqa4 FT6 |

si ‘Tae fomcaa aie aera aCe 14° cars BITS alega

came O-aiey af atosters zca—ak Gieioa arendy ata

Wey atom sai [| terme wo = 1658, uv, =1'486 was

STS Werncra wp = 1°56 |

aq) Taare ete scaeic fear: ceoncaa ara Gard F771

vl coerae ate H-corenacaces rea-aereit ae fear

arey ain 416 |

at bre crys (i) carsa forey ; (ii) Srarapos fore 7 |



Re SiestHy

VIASAT @ Fla WAISA

ws AS Seria spe =sericse aafeors (inter-
ference) $

qo aH AY ATS Vens-oay Aly Sg’ aia Ais aH,

TL GTA ATIC Bt LAT Fry Gey aT TR as Bacay

erceres faa i | omreda area at ae mrriqeary faace crn Aaa

AEA FAT CH MS LATAA SCO TEM AT | CTT TN

aa, HAT SHoes-lahers vig aH Ty ory Talore VT AATATS:

Cag wy Georg eH Po FATT ACT PTT SAS WPAN

a Sugety sorad asa waa e Ser weyiva Tater

Y

TS

O xX

féq av

gle Ty Sricagq ATaCY eve fafea ate era |



Vag 6 ISA WAST SAE

Ua Fal Sie wpe moon weeaq (axes

of reference) ACH AMSAT, AMAMTSS Bes Sewsz acy catave

CAR MAS BIBS Were AA! May wa Bama larry

CeO aig (resultant)-s-m AqAAcCATasS {TS NCTA AAT

% Ra wae atepral set gids fasta ama Ve Abafers so

qa MaTAA za Tora scaeie face CHO CHAT aTATE) —B

areola ioayiece feencen-a foa (Lissajeau’s figures) 4M a |

MSS OF BATA Mara LA meds wh Ge y-lpenay TTS

CATS MZ cas Acero Bae asa acy iacm Alan acts Awa

Tl WSIT TIA SCAT CHCA I ANS araen, BICeTs-ceeraa

FTA CHG G) AA FA CATS ANA! Bey assy mess Screg |

WAL SA ST MSS FS TEMA sey Fe atoorl Say =PS

(coherent) 206 241 welte SMa TUN TTA TATA AIM AMA

OS] AAT! BAT NG AI Bee We cH ye SATA

DTSSTCAT BAN BA Srsra fas Srigela cals Fy oe Az |

VTA aloes aq (resultant) s-cra ws wate xa

OA THiS SSAA AAS aATSOPETS AGA AOA BISICAA Fg

AS WMT! VF SO atari Malate sors FIs

BHINSS Fy IT ae Fa BA «AAG e Bal Bswaa

sory Geony TOMA TOYA alee fetirga SN VAs

Sl Osis ame aTaiee som cere PP oR ay FR

Cerny TON AAS |

21 ATA Ase wens esata (monochromatic)

SOF] FS |

Ol AISA ANASo sense yi waa ay So face

SACS SG Cas aOmas CHICA MTS aca) «HF TSA CAH

OS Alaa x4 ca, fate O-aiey @ E-aiqa aaa Ya Fa BCA, A

are gic aly aaIAioS ZF |

auiort TN TSS Ae! see, qi ater ATE ASS



DAG SCHAMA

MN F-F ey ANF Bays Vere Gera Poraa wea weno

CTSA Tt aaals MST Sey cacy Fie fates frsey ( wT conetacaw )

Gn ge arise oes Sem sae tafe nace care facto

OMCFA ACK GF] many my BMT cars ACT! ASA

qiaite omscaa eel Bloor Cemy STA Cem aA BsaATA

CHES BA!

TeolNs, AISA AIMS Bens esata a aca fate ory-

Cay UCICFA CHU CAS alemas cooCTa sen Tate wena

Vay Geel AI ASA AM Ws e wpa sosyzia

CISA Sy GAs acy fargo GPA AG Faq |

SUAS, GU mama ay WAASS Bes, ata O-ahey @ E-ahey

QIAN WAS Beye GTA Ay ale Wass cat AA SINT GICTA ATH

QUT ATI I

Ccay Mca cers CHEN AR Gorgety manasa Gey sare

RH faiAtas AARA 6 WIAA cata s

CES
amy fat ft aoates fron afenras Te

—<fol f| Aw
S J 5 O

L

arareae DF

foal aa

Srgela was Serttacaa wehs |

oss arm oreencsa Ser core Taofe afore seca atearat

CPA SIA AaTeAT te OS ae igo aM HH ateryER ata FT

S| CM Ge asaiig fears TNO crs TWH as

GAR VICMNS ALE GTOM BI! at MNF CF cH

THEM TW CNMARCSA AMA ATS ANANSS ones Ceoey sm

1 QS ALTMAN UNF AYSrd ase wen CaT-



Cyiqeta @ sola Aaasa 224

QTSAMTAS MISA Sra SASS ACF, CA MCSA WCNF-HE Sees

ACH ANSATA! axa aS care fais O-aieg eae E-ategy sey

APY AY a PTS! any Coeaonwas mess Comm ay

VINST AGHA AIL BCS Glaysq ANITA GSAT GSA Cay

(aa atey) ate fare BAT Bq 1 ASA mera sexs cstv

aaa Servey AI A Tos MN Aiea Se SlersA TN ANAT

cen zara | aaa (O-aiey @ E-aiega arenes wna aaa

ayaa fates yaaa waatSe ores Gerry B04 |

YQ sHw=s HS (Retardation plate) $

AISA AIMSS Beswrses yo wmserq ay aagiss omens

grave X

TM Wore
be

fb des

fase @ TTS NTT |



Sau BIC A AIISA

ACH SAA SN CI ATS CAS Alomray mS Baza Fn =z,

OF TA TTS HS! YR AMA asia a Baia Gere Fa

BA OI STA BT GSA FCAT TAY MTT WATT Gey BA agers

MSA QEAPT AWIPAY VCACE |

THF AMS AVS FAT VM CHMG CAS AOAAF CATA CAT

OFS KYM ASN MS GIFS FIO BA CI SA BASH

Taras oder gives Ace AMSAT SA | ACA SN ATF, feed X-Os

arens-areg fee fret sare PO afepit atz agers areiba

CT NG TAA A apaige Beacsa Fry omer sey OX

e OY oe amaa gid mamrm ay Gore fates acral STAM

Slit arama wcens-aewry (aay OX-94 ) AMSAT FAs

aise 2 E-sory ase OY-9a Asa PRC ATHTAT 7

Ow am Bl Cae-atomas Tea wh BPA O-cay

OR E-Say favery ACN TNC ACT HAAA ACI | | ATCT SICATIF-

ateyy ate oreenrs-aeea ace fs ay! Boars O-ahy e E-atya

Cid Aa aT ae aaa ~E-oacrd care V, AM Aa |

CUNGS CHA HICHNS-VeHA AY Uleyy E-Sacyeq CAA FAT, ACF

aria V, aa 2err seaieg ae O-oacra ca VV, < V1 Wore

OX-ea Aaeaa E-sor-iqiqg cay poor ara eas OY-«aa

masa O-serq-igins wae eawA ACT Ma BIT Ake

avec OX-arars wore (fast axis) age OY-aste stars (slow

axiS) FN FA 1 Way AN CSS, TAA BINA CATIA Hea

mea Te yo was wutSe zal fey cactibe cHentA O-way

Beer wise ay) waa sonore sige ara E-oayx

aieeur WSS TA 1 Mae GST ASS TMF ATS Ae SA I

aay fey wenmsa cca SA Me Tq 7 retardation

TOM FAN THe wIs es GSN Say oiiew =z!

HUF NCSA CHS THT mIKSA Ce Insqa Sta O- wae

E-oayt aay FS alan seq Geom sa aq Sa Sq

MAATS tense (4) a om-cam (4) AGMA Cewy wary



Sigea 6 Fel Wasa Sd

Cys WF MS A NAGS Al warwa i ATS 3 hon TH

FA 1 GRaTSlA MCSA CANS OMPANCA ACA AICS |

wrsay NS a1 Potts s A We-ahenss cer TH

CICA F-BCHA ACH AYora Wana O- oae E-Sacwy BFS] iqX-AAaIy

AAS WMceancsa aisawcns 7 A ae, Ce SHAT TE ATH |

QM E-CAFS OCHTS-ACHA ACK AYSI AaAAA AH, ZA

BSH ATS ATAH [L,-A ALS ACS AAT ACAI

AAT AFA] AF, FATS * acer cay t cite. ; zou E-wacea

CTE "IKEA TeT Ges Ae (optical path) =p,.¢ cia. |

Teg O-wacra cata orcareta a= y.t aia. |

FSM GTS APM, Wy.t ~ p,.t= ,

a 0 ot ~ B= ,

CFHAA APTS BPA Ly GAs w-A WA AG JI Gi cas

BAe TACT FATS AI 1 CANS CHNAA CHT LL, OU, FSA

(uo —wde= 5 |

OAT is A aU as TaD cH ok aurea A aS coatal

ST SMS Ala BAS | Cao § -a8 ame iq yinwece

ALBA WAS mMcSa CY ata Fa AT; We SA Aaa

WE RAs

A
(ut, ~ U.)t = (2n +1) 3 ?

Ay 1 — AAS ALA |

9



S00 SMA AITSa

NST ATS , ASs ala carpe Cqe-atoAas once7

Qu ata 2a ca Sta fous faa fis onens-aeea ACH AVE

wmanq O-say fae E-sacra seas Gere aq-ayqerey 4 7 ATeTA4-

err (4n +1) i 5H, CIVM AP MSE ATS MTS Ae! Boag

AMSAF MCSA CHT CY TACHA A ACT s

(to ~ w)t=(4n-+1) 4

arama 9 tHtx wee ome Cont tH Yt Biot FTA

SCAT TAA ASM ATS WPM care Contal Fal PUFA |

wraia (Mica) 94 ASN MTS MEM AA AL TS Cae-ahorragy |

CRT THF MTS aH STA Hes Comat SN eA BA cacavs

tag fe-oreta corer | fag faery ea Ga GG MEM AWA ATs

BNEW YA WY Wao ce AM! ASA orera sho

AeA Ma fac Os MaCAA ars aasiies CHA IN AA |

qrenas faqs Sura AN BS cacy YI ASM WS ATR

AST age Sa fants oa ye acaenyan TI TA! CERT

CHUA LPS IHF MIS BO ATA! Tee casa AS Areas

Tease Ser TN MTB SIO] Seryiacs WI FACT ZH |

CMAs ce AtaAS SUAICEA warcresa Gig wes ISA
au fréa wear Tne care Canta an wee THT oS

CHIH A SARCACHA BCANCFA CHAS BAPTA VW |

OTA THE ATS AUT Fas ANG SHRI eM B’aT

Cries ss wrerme ceemn §=«5893A. waxtee-faters

SAAT CH ATMA 6 Vives ators aeTETT 1658 wa

1481 2 STC wr eT Haas AST FAO AY Be

Rcd



OTS 6 TSN ATA S08

SAS 2H, Uo = 1658; A=6893x10° cia. ;

= 1°48 ; t =Tacte |

OTA WaT (Uy — py.) t= 4 FA aPATS TTA

aan Face, (1°658 — 1°48) t= 5898 10"

Tacta cay, ¢= 1°655 X 107‘ cata.

Buea 2s cesT MW, at UM, Ae 1°544 wae

1°553 2c, “898 X10°-° cata. saRtaeha arencsa Onge

‘01 cata. otra 4 4 MS AGS FACS FS ALA MMS SCHTETA RCT ?

SIN Sta, (Uo ~p,) t= (400+ 1) 4

SCANS AT, wo = 1'544; A=5896x 107° caia. ;

u.=15538 ;) t=tacy

589610"

“4 =*~1653—-1°544

n= 1 ACH, *eM aa, ¢=0°'00819 cria.

w= Hata, t= 0°01474 cata.

ome facta cx, t= 0°01474 cata. 1

t=(421+1) x ——

YO CEPCACHS Sral_(Fresnel’s Rhomb) ¢

ALGAAS Bens af Urs alow aM gi omg

ary Sec Tatras Ta ae ASV Se SAA ACN MTA Waar]

Cemy =H 1 Sloe gasla Sega AMMA Cra AA AS MTT Daas

qq MAI BAST crea Sra asa Fea) we BH CN ATH,

w= 155 atonmee-lahrs sea oss Brey car 63° 15 ee

T °

MIP Ay oT Tor AAT TA Tees IF 5 Tl 4B” RH Gk



SOR GUHA ATTST

aliea Ora fete sta aracea ay, inte ea ok Goro 1°5

atormesrfehnd eit spa aa Clem Aa Aa ensen gio ater

or acer ABCD «ait ararsias oS aTaretacea 2py

terse 53° 151 yeas oF aca cate oTae AB-7 Org

A, 53°15

p—.*

fH ye

AVS ose area-astso oeensarey PO safe sta o

AD wea Sia Be 53°15 ar wAes sq! Af STs

fests RS ateqa ances gic oar ay Tacaizoret (resolved

parts) MBq AAA ACY HT AANA ACA 4 1 ate A faetafatas

es

&

<<

(ares GH

“— x
O A cos @

fea p09

SAMNSS LACHA Fey SIS Greta ACH O CHICA SMTS SA, IATA

Brey wa OX wae ay wa OY-09 aarsara A cos 8 aa



Syqeta e gla waasa $00

A sin 0 fasra-faterd gid sora 4 me TT cece BC ca

Grr waa fe 63°15 re ates sat ora Fnaa Tee

miaqea Faq TN, fog ak feels ores aiewacqa a Tae

4 THR TATA Bem AI CT YE IH AT FT A

TT NAA AS | Asa CTeKA NACH ATeTaTE «Gogh

AIS Beas Gey acai ate O=45° za, aca Gv facaiaw

sorag fas AaaTai Sct | CACC Ala Foy ard Tele |

[ aacar Geren, ata afew aa RS ateya oncenrs-rag

Baa 4? qo & Brass Gygeena amie feq a

CICS BAFASLA ATSR AA All ASA CHA AV Fes

asic A ATSA WS] SIG Fea 1! |

we BSaasiwercas seefSss sicers Se-
PHRTANS SBs

gis AIHA AY, GER Tss-TaG aay zane (coherent)

SAEFAAT ANAS Gre Para Gertie tagtatas

AUTTSH TACHA ALITA ANAT FM ATT |

UA MS, GS MPM AY AFT FTsF-TaIMG FAME SALT X- G

Y-3re aaraa face miteas git ain alos Fa eat s

x=asinot -:: “+ (1)

y=h sin (wt + 4) ve. (11)

aqq_ ow Goa Sqcay sense (Pulsatance), a @ O AqrR

H- GB y-SOUTT TBA OFS § CHR FAT TCH THA WIAA |

mat (i) aay (ii) AATEA CATE MISA ATE s

x .
—=- Sin Wf
a



508 ONCE] ATS

NAR Y =sin wt cos §+cos wt sin §

= sin mt cos 6+ V1— sin "or. sin 6

a, 3 ,=t cos 6+ N/1-% a° sin §

aI, ' 00s 5=A/1 .. sin 8

DORA Ht INH PORTER FU &

“ Y cos 8=sin 25

a1, 98 89 65 5 sin Seve iii)
ak alleztiers gars antaters coats sine (central

conic}aa AR AST TN Sl Bas sega MS cers

BIN Stig v A y-aF Ma Bele s-ovqq aay X- aqe Y-wewey

2 bp

fH >e8

Brqosa wey X- e Y-AeHL ACH AAS |

fare Aa seqe oes TAT BI MI ASA cule Fase

Borgata xa 1 Aalksae (i) wae (ii) CLS CAN AO F GAL y~97

BAN TT TMTPTT a ae b arqi «Awa Gages 2a wae 2b Cag @

pete vss Basra acy a4 walatyS scr 1 ATTA



Bugela @ Ila AISA Soe

CHNSA MHA Yes THD ATE X- 6 Y-AC HA AF HAS APH

QAI | FAO CHU OST BIS MBA ACH AMATSS AS

AA! wa wae sei BPA OSI Bela, Bs,

Cersinec sets iets. x4 | ok FACNA CHER MCF ACF

BCA S AOR I

CHA SS MN BF, MF AAA b= (2n +1) 5 ae n=0

GIG TIS Al |

wre (iii) aaa, 8=(2n+1) 2 am eam aa oem

aTa ¢

y

NE
fea Se

Brqreg wruy X- @ Y-acwq acy AIMfSs |

awe wits asi Gages Alo Faq WA WHA

X- 6 Y-aeeaq acy amiss! a 6 b at-nare @ BLOonrers

(semi-major and semi-minor axes) fom Faqi @Rfe

AA Al CAG Gore Bl FITS TM AA a wae b-0y Briss

RTT CUTS I

facets CGS (%) 2 ait 8=(2n+1) 5 ate a=b &,

CET AMNFATG AC s
x" -y? =?



S08 BCMA ANT Say

aie asic yor Alteaa art cH ZOE (0, 0) fay wae aT at

TEA yo

afe Sra tier Tete

CWH 2S AA AF, NA Haas, 6= nz, aaq rn =0 1, 2, 3--:

oa (iii-fotee aiteaca 6 = ar ACTA SCA ATSA ATA ¢

x 2 Orv
“atta + a =0

yo -7

7p
QO q, (2 * | =0

b ~/ art 1, y= + , 4

fea 308 qo Alsat yeatqegaralt

AG PA QA AE ATCT | gid AAA TACT FACE | 1-94

Ta O Bel cHTS HIG Aw Ace, cos = 1, Fou y= — ; x

Rag 0 cata Facey eam xa, cos 6 = —1 a y= +x |

gicag fee: Sagela ercaa qa aiperaet aeq araTaet

(Clockwise or anti-clockwise) 27 Na! witta FICE

aicaa tee aie iggy Stora wa ea IT’ SITs aieTeT EA



orgs © ly AWaAsA $09

aa Gra fants qdace acy aaaet aia |= attra Tre fenéz

wa Wi PHT ay Ateprat soar AH MNT Taacaa Gert

Yl MF, yey BT! TT BME! aw MA Baga ate

O cre x me xa, wT Ta aiwTST scr MTA wr CRS

On MES THA Weta sa, TT UTS ws | x-S IT BTST

mera aca, oa foe fate wag acai ete creed O care x

HAS OTA TAT YT SCA ATTAST wae 7 cars Qw fe THTA

DIAC FFI ACI Kaw TST

Os ART SMAI MACH sa ASIA aR Blow Ac |
a

4

" AMTT BYTST BCE 1 _-4-BPrgsy1 ATF, YPM A-SOMAT YT

pate ee et ee oe ee eee FP ee ee Se oe ee

-@ mmwae- - em owe =
ee -_ eo oe _— a ow on ang-— wwe eg ee aeoew es. owe we os Pose eer re:

X-OF TSA GI y-Fry Y-WP WNIT Wei wey wrawsr

FAN AN AF, x-FOMAA AIPA Talay O wae y-FoeAyq Aaya

L; oars aia sora ( coda) wage Li a Bags

lam tees em zai saya T/8 narra aaa ( T aa

*eTAaTA ) v- 8 y-prrrite sn azevrct A @ M faces areca i

yom ala Fora “sn'-a sag 21 wae T/8 ar wa

STRASUA Ais ATTA BAZ 1 oeora Aaa werascaa ay ate

ATTA MAT ALM Aa oles Bea Slewa VaTgreylecs Twa

UN It sar vieTSl ora Pia ast Gags LPANOC

MSM AA! Sa ala qq ahPnqgwt |



you SICACEA AIS

Vor BIS! MTA cers wa aaa O cars Qx We

ainqios aa afer wna aaa ate sora Bela, Suge

SHIA BIg as qtr ine feasy aca Cla Fuels fos

CHER] ZH $

o> il pola

_ ot — _ om
o=% o=m é 4

A

v fy

_ZZ (“ a “A

2 4

FB sea

HUT y- STAT TN SATS

ve Basa asa Se eres:

Or AWS Tris we a BME! AWA soo-wy fea

Very AHSS WIS SA! ATS AITSS utara Bens

aM CAG ANE MCSA ST TENT TE CRTAE Fie MICA

Onqgesinenad ATTSS x4 1

WN WS, WHS ATASsA AAT SA OP-F AMSAT | Zware

OP qaqa serie aqea-aqaise wrens sas Cea Ory

MIMNSS Bee! AN Bs, oF seq fas A ase Hs TSA



Crigsa 6 Fly ATT Sod

gio Aer oa ae OX wae OY-ca Aare) ade ec
ato wars age aegis wore) OP-3 ace X-ae O cee
WINS Ft OX aay OY aaraa TIBTCAa Sree BUY ARTETA

A cos 6 «as A sin 01

”a ~~

b=A sin 8
O a=A cos @ ON

FER sv°

STA LAA BAIN ByAaA A cos O=a wae A sin §@=

b ai ae O=—45° ea, ota cos O=sin 0= Je? Sa

a=b xl

ATTATS GFP A MATOS THF HTS TAATA CHM FA) ASAE

aie S-iq Cogela oar Suqvsa WEIN WKS HNICSA A WHAT

OX a OY-07 Gora AASS 201 Bey aie O= 45° aH

wRm ate worm sca qe) arak zen za Very WAS

(Circular polarisation) |

wy spefes eicencara faces

UM AS, GSS WMeencsa APyyRtcs Taran Sta HAG arq A

BTNS AANSS BIN Byqgise |e Aes VM Sy AAA

AITSS | TITRE HAAG cH corte BTCA ATE MA §

D1 WATTS SITS |

21 ATEA-AMGSS BENS |



S80 - SNA WATS

O11 Samdinens anaes oTeTe |

‘81 Fareed Aqwiss Bcens |

GI wraatss emer AH fa Teota cers HES VACAA

CA CHIT APIA AAIHSS Srcencssa Tre |

CRAIS APis-qhrry wacnwsa fara-wvatoqia ace acs

WANS Za 2

Si BAISS STM s xa as, as qaggise afy-

qe cae Tract Aca wa SN Ae ACS GH VA

fasaic aA Meas Sasa cHITS *faTSA eHI SN ACT AM I

ara frais cl STENT MS, STA AGIA Cla Fra ATs

arene Ag faeces foor fern aorlers ata1 aaa Taos

asic fapace farses food ae FAC AM MOTT A sew

fasTAa cA CHIAS BTA 4 fase care fate ona Fa

asic Ta THs BUR 1 Bore ale se fasq aN CHIE BIANCA

Caer cae grrgie ai a, feg wana gio faecra AIT

PF SCM A TH SA CHS ATA, GVA A BMCeNns BarIse

BCI |

21 AASH-NAASS Tics s ak oes waa vais
faecal atarcas wate sare a apie gare mm aa! | fractal

ASM SA TAT BCT F-P MCAT ACH AY, SAT Gocwa Ay MTHS

VA | GSA ALSGSH-AAANSS OCNSCH Aare BA) ATA |

o1 Btgélretca anefes Sims: mn AF, Ae

Selena ats ocenscs ost Hever aaa wae FN

ate | «lasaicor Aga Sate OT 1 SIZ’ Gageta sTATA
gic Tacataer OA as OB-a OT aaraa Goren Bcq AEA

OM @eON eae ores aia Bory faset aI Aorters aca t Treertic

QA SA Avent Sears fafer saga an ak Aelia FTA

fas GAL ST ACH Aolens Bcencsa Claes grgia Wea

Cruch aa, Carer ware OA ace OT Aaraare zt oF

ala 7eq aa OBA Ace AMEN VO FROM AA atari



ONGSlA @ FA AISA 38>

a Te TH eM Be Aa Sage asaise ores

ret ass inga arm otters sare fazeita 360° qtr fates

STAA fiS Mensa Claw FAA SAT 6 FAA GAN AICAA ACT!

fBH ss5

[a cos @ eax b sin O ceéa gia aN one ARNT GO»

FSM cesz-caicaa faa sepia wiewa ata R*=a? cos76

+ b*sin*@=(a*— b*) cos"0+ b* 1 aaa, 0=O0 2H, R*-a7

b sin 6
n/Q

a cos 8

fB@ 352

Baa AI a? TEM AMI ara, = 5 zm, R?-0t waa WA

ary b* 1 |

A
ee

or am are, Borgel erTCRA ore wats A ons are aH I

4 ATS GIG OPH AY FCA ATH 5 ma aaa Sey srt

Ba BAN sin Sigel sua SECs Bes Bs Lace,



288 MAMNFS AAAS

“are a ae 9 GAT CAF

ater ore vg 4 ASCE MASTS YAN woos Fer wR-

gitce Geigete ereencma area FN VA Gea oat aw

Foret TOA TAT MA oy Oo au Sey sa | REIN

4 78 ff go ge BIA ATSIC

ot 9 wele zr, Bag Ot aaa 4 one cace Tate BICAICFs

srg Ba Caine ( 304 fon GPT ) 1 Yea oF waters Grqaty

ATNSS MCAS BMS ATSA-AIATSS Benes AlatS FA AMA |

hore

wa" /\}->
faget

fea 39°

oF ATSA-ANATSS MTs oss Trace AI AA MA STA

arora tae Tate Fal ATA |

onbers oaeermis se ioca crac zat! ak fora OR

IO ; one cure taste Cates sooraa froiers | NN, aoe faeces

nom Ser cert N,N, seq OR-sa ace fos ay Set Trae

THUR CHTTS SCANS TAAS SCA Tt



Sela 6 Tle AIT 989

ery Eger wweahse acencsa faces swerae Serpsta

CHT] OF GI ATT We TT! Si Hote C-ATA Say aT

ACATRT, SIA AlHw ¢

(3) Gyqea osgita weg (Orientation of the

axes) |

(2%) WRACAA BYANTS |

(1) Grgcaa facetaoren ay sq eioa seHy TA BANA |

(a) qcaa Tas ( aipeqTSt fe aaa ) 1

PTT DAMA i om arm lata Fn Face AST AA fey Soe

toate eregy faaq ai CATS MICA | i MSA CA MPRA TABCeTT

qa BTS Ay TH BA CHER ATA, CHA UTANA , ACSA A

BHAA SAUSA AHPIAT AMSA! ASA oF PAA : ACSA

wPaqe Crest oH arya Ter Bes

l
fads, RENT ays =tan 61 wa soem fom

: mS care fais Cafas s-ocaa fee aig OR 2a, SIS 'tel STA ACH

naar wares faa yates N,N,t o& N,N,-a Ace

; cea Y-oe 0 cae GTAS Aca | , NS @ asa bias

yey fe (principal directions) Toizs emai yea cats

Siitaraa AAC O-A Ty HSA Ina SN aca «AAA tan 6

= 2 COLE MCAT MTS ASM ATCA |

qfcra ins fats sare BC ARO) fecaa aca LA ATS,

MSS Alas CHCA MAS Sta Y-ae ( arcens-aw ) stare t



ss SNAFA AISA

AS wa feoa Ten AA AMA yA +s! A GeRTA

TTR 5 OMETOT BTS | aw Soydta sonra Y-Oorer ate

MTs Bat AF, oem 4 ones ara Ben D AMT
T T

Q g Ween!

SAE 19S cae late cates sory OR Faqa Ba! ON

OMHMATSS] Sa ACH Talers acy wy ayaa

7H FACS Rea scans UTE Ba N,N, |! Awan faecra N,N,

BTA FOCHG Wass 2a, Ta Gage Poy Y-soy Baqet

OIE FT AeT HPP TTST |

Teg Grigeta Srcra Y-Bonet Morsay HA MSTA, STA ACF

BAG 3 omEqet mn ge aca fate SAMs A OTT AAMT RCA

—~7 7 Hag) om ala eq OR’ oa Tee ma eR

avers N,N, SPEA WA BN WW Bal ere qq

ATaTAST |

Si Fwretcs aaafSs oicntss orem wa aa

Taser GIN aleyopare ordbeel Sacer recaa qitaa arn aleya Claora

core siaaey aa a) fag ate crea ata ree ae 7 ome

aren ca Set Fela Fras HS Some we as ena omneasy

SNCS, OT AC NS Ga Gens Bloins wry missy gem

ASae Hla TTA Mss ACF a tg? , afer, sen Oi areae

A mS COs Tete GILT BCT AISA-AAGISS | ok aTUTRT
4

OBS THT TA TACHI FAH STA APIS FACS ATM AM |



Sigeta 6 Jla AaISa S86

¢| @& cts ge atetcra satncea free
( ararTsecaa Treics Tarra tart wets orem za )

ARSS 6 VAIASSS sicwicea faaids ace ass

farses aleya rice cacy alegre WH Seq colacar, TAFE cars Iw

BANcsA GAS] oaT @ Bay aaa aca afsatow aca fay seve

TMA BI Ml AAKsSe wmeancsa sory Scars acy frscea

AVA SA AY Vat WASS Sens AH Aen ea, fay AATAeT

STH AIASS wcens fan aera Aetfers aca oabsTely Srcencsa

BATNSS Bey Hay faves cl CIA BBQ ANTS BCFA

orana fate ai at gi sera ata sory lazer aa late

aq ik faa care faora sare oS fae GIES wae Grats

AISS BCHTF OSS APT WA aT way aie ‘ AIS Waar

SAA GATSA VICMICF ANTS FM ALT |

wARavss 8 Velnsicsa anaes aicnvea fasts s vai

fase Sa oF Try Biewrses aalwel Sava AswAry AST BPSry

OFS GAS] MSM Als! LF fenca ceca qaaaose acecsa

AC AA CHAS CWS AS! BT i mS BIzTA Savy oF maelsy

42] AST |

BATSS 9 Giggtnwica nzafes oicaicsa faete :

aa sis fase fara oF orcas ote] sate aca wsaTTA ye

TAA GICALFA CLAS FAA OAT G FAA HIT AAT WI! YAK

faye Soqela wAAGSS WMceCsA ACH OS VIC F OFAFT TA ACA |

ours 1/4 cor mee Gora near fade Fn ASF |

wa =aifacacea fare (Babinet’s Compensator) ¢

ESF NS, MSIF MS ASts wT MSA aeTA SylaN

SUG—SIN Cl SaMCMCaA wen Fats coset CHR SARC ATCMTF-

CEE CH Mea M1 AMtacatoa Certaw atarws aa ok

a cars Te, Ue ONS A IAS SANCAA MVMFA Fis

10



S88 BCACFA AITSA

Sraias FMA! AMisor wfayacea Arca - Suqeens

AIGSS VCMcsa Tareas YT FHSA FI ATE |

A, 4C

node,

wv

afi s catané fatae git ya ose ctte-orpiod (wedge-

shaped) fee.q P, as P,-ce cena ules wa FG anaa ont

AAT BPE Ged atagee Cost tu 2a) P, « P,-a

MCS HAHA AY! ibe ory ae Pi-a ONs-Ore

AB encea ameaa fog Pow arens-oe focat wrt AUF

mae Baye wae iay-ioe am Aw! Pow ay TS asis

ap S-ce yfacn P.-c CD aaa aareaterona warelas a1 31a |

S-aF ACH TCEiaoTs OFT TE es Ae P.-a HAH YA WAYSICA

TM Bal gio che-arster fae gq tae los 94 aio use oem

Carrey faey wa acai P, faeca srmoia wear

oI CHA ACH ALANS QFE AK FCN crmerqa For AB acsa Ace

ATS CUA T Bra Trea y-as Bey aco crem za i toca W-tayze

FOG Sega |

aates (Calibration) s a waamraa et wabects arenas

AN-SARCAG-TAMG ACCA SY WAS Fay seq favs zz I

PRACTAA ALMA AM BICNF cacs acarsala Caxleeaa Aces

qe face os fas N07 Org cee eal Me NITRITE

wae aT acy facta asic ine N.-ce N,-0a wey faax

BI Swart FT! AAA Way AN AWE, TOCA

ae wats Be! ae aiggace N, @ N-w serena an



Sign « Feln TraSa 584

Al ak VIG cn aa yeuwa omenise fey ace aw

AT-BAT CAAA STA ACH AMAT BCMA | oF Heryiew

Center Fras Ateoa ghar Epa FACT CAM ATTA |

ATH Sicwrs A

{ FF.
| JP,

HYNES
fe fentra N, B x N,

fea 50

N, Rem core fate oars aTor-aaee 1 ok ores

P, THe cl ACM FA MG BIC F-COHKA ACH ATTSaTA @ ary welfe

qoreca E-eenq e O-serty fafere aca ak yt sem ce ETCA

P -cH Ulora FAA, 41 AF, CHA aT P, faery cay ie, 1 aw

cL
fRH 534

TS VUCCMLFA CHUA CHIE FINA @ Aivas afwraqrey yp, 6 pL,

aca, P,-9F Aa FG FIA TL Gem AI-AAaIy ALI

#,=(u,-p Je, [ary ates coat core p>, |

AB-A ACE ANB FORE y-Poy LACH, OF ATANANICA

FT BATST

arm oF qe som Te Po-a TN MCT FATT Sey Sew

seoray fe afaateo aca fag Pia ce se fen oens-

acess Asa, Pi-ce wR xeaq aens-aesA AY! oar P,-a

@ som fan weansaera ay, Po-cw Se aca aens-aewa

AMSAT | ASA sorry fy cay Ceara apieq BwMm-aa

sacq to aee Pilar om aac Hae ATTA aly aiears afer



ey CCIE ANAS

OA BMSeTS aly areas ahycs mianvs aq 1 | ware Tawla ferercr

CAA ACA Gy AL-BIAay ACT s

a= —~ (lL, — Hp)

TY ec = Vee Aen Teele fora x1 wana acne ie

TA y-FCAT MSTATSS] ASS AUHE | |

FSAI AS AGAWAM WA, HH, +7, =(C, — Cy)(Me— Ho)
: wes (i)

aI Alayasog Sq B cece A 4a ( Toa y99 ) Tale RIT

(¢,—¢,)-4 aa Tefen att AeA EM v=nh, TA n=O,

P.

)

NWS ART) VY ADADTS OEP.

WS WY USA NS

ty EH

hth kh dh J Rk BL HB
2 8 8 4 8 8 4

ele eral Bh a) | | |
llseis et | og & oe | oe ge

ee Tdeh den re: lw
1 | | {PT fy |

fe sv



Swen e sete waa S8>

1, 2, 3 2untt, caren era wing N, faen cere oratos

STS Carita me gies weary Ceomy Faq = zoAE

ater an Seng ata som He oa Sia aries sorayq sw
ARACATAS QTE OFZ Voy AA) Bsr Qawy Bay cers ffs

wrens fasta yea N, ata wf aerate aca, aaa N, fae

N,-98 ACH Taaq UIQ BE TA Bl Torwa asa

ait AB oneea Ace Ay SLAIN creas em acs! fay

AMATI CAT GMa AT Aes wales cme yf

qiSs AN, Yat HATA A cocs fats wens ogee

AINTSS Ii Boor N, inscaa arm orewq fag ae Horas

Rea [ ceaa fava aia Gagety aaahSs oreencsa wate AYR A

O-Feq) am rate)! Aware N, farcra wa yocwa xq

AMAT AAG STeAMsS fay GA AM AMAT WANA HAPS Aq

SLMN-BCM ANWAATA AAAI | lator enw lafey wne-wyam @

MTT MIATA Se Bl MANA Ala Fy ACI, yov-ST Toray ATTN

Ol Ziacd CHEN AACE |

aa e,—c,=0, cama cl semaait mem am ore

ceaia srcemcaen (central dark band) ami = asaria oreencaa

AAIS AM) BM Wal wows Geniss sary cam cama

SUANCAMS FIM Cren aa, fe_ way BMA ala ca ce

Mai «wasters cata canoes Aare Fal Ay |

STMT ACH AMSMTTSA at ASA APSA

(cross-hair) P, faecaa atverca aay oe «6S 3R- giaca

P, Tae Ve Basins sac sreenaangia assataa Sora TacH

AMINASUA ATA CAS AF 1 se Sema cas AATST CAN

es Bae FNS SA AUTTIA FIT ST TOR AA

qatn SN CHS TIN AT! «CR TM Oe aA TTT

(calibration) |

am aI, Qe cal. =a arena cars watet can 74s

ASLAN Uea-leraa sa P-w evcaterlly ae |



540 CCMA ANISH

ASNT WN WA, Wr Cais. = Wr Away Hrs Baarera wen Ha |

1 cata. = 4 @iear wns aa sn ocatethe az |

OF ANCHE FMA AL TM LT |

ONATA, Qo cater My eee ss A Me ATATA |

Qx cAlN, AM Mca TA, A Mama Cer saw

A
ox

BSraSasica speafes sivenc=sa cae

( antacacoa afargea ATE )

Zl MF, ips osaite Goseinena aazales arene creq

OTE A MTS Tareas Face ArT | A AEM Aca, fareraa

waa ad fagtates Catrosyier feta: sas

St GoaT vam ay Sorerging acer wary onder faa

Ri Sugar Spyies ayy Tate |

Ol Gracer owyies ( Creda) are fade |

Si aera Tra faa

AY AMiacacoy ataopacea y-oneT yi fawn OTE MES fase

cea materia Ucencea AM CaRtettaters oncencea AAI
ofargeion 4 Ate nETSCS FAP] FACS BCT 1 VA ATS,

1 99 %? ” 9 9 ” 9

5 catuara HOTA TWAT Sey) ATATAALA AA Za * Cats. |

Qa AM Wes BN gisceace weiss ST APT
care UTS Rl akan Sara meray P, fea

SCAT SATTAA AMS ACA ASH 1 HAA sreencanis Awa Serr

CICA | |

() oul Gay MTcecaa Sey ore seq fae Ns aoonias



Sra « Flr ATT d¢>

ta aincea Gra matey atepyers sales saw ert

HN ACT PGA AT ALMISS aye AMAIST Sreencaana wl |

leq pea Gm Ae se ATi cata een

ATT BAretas | saa agreq Gra anise Srgaty say

qio Gomera aces recat fag mea AMA STE A TAT CATE

MiaECea Wa Gere aaaaa aan Se wels acrace ca

Hala TeancANis Warsias sca! axa iaceA Ce ala

aica yiaca P, ferraqce qrarefae ara cain srancriees Tas

MFHLAA GA MAG AI! As ALAA Brana wasps Ta

Servey TTA aaa Ale 6 SA ae ie Goren src seas facka waa

BMT > Fa, TIT GIN FS ad macay mMsMpAs TT TWAyia

aq; Beye,

6$+6=0, aq Qr

d= +6, BI Wr+d

aedie, aS -F 20g facta wa AAT

aya P, fore cra aR Tal acetate a9 ate y cate. &H,

BIRCH, b=aey

[ Garscarmn, mated ocns-soray giv ORCA ACY

CA WTA BWI MICS STA ACH UlSiaae MTA BAK Aca BA

afta aaeTAace acaearga O, a aeis Fal A OE sa Alea

ara fare (Compensator) | ]

(x) opgiang ayons fade sacs aca cea coela STATA

Sq ATA MAS AI! aces GMCHMF AM TTF WH

encenies aca face ata) Cla SCs aaa aa Boia

FACS UI Cl APFACAA STAT MIT WAN (2, ~ sg), — Ho)

135 A em era ara fae 5 RA. a aareda § Sugety



362 CCMNCEA AIFS

SANs Tn geese aces sq xq! Gael sors

aeyia aisgcsa wepying AC ae 1 StH, cen

SCAM APCFA ST ATCA Ti fog earsahqcy MR acs

atagaie vice aca carn crla seman arsine aca |

FSH 7] CHUN FLAMCAM ee ASHALAT ACH Baa Tac aA

OOF] CHANG AIl esos far cma atacea wPaT

ARS SAS PA Bwana ACH WHS ANA Ae!

yom aayacea Gq foize owas fret cq facia Oaqely

FCAT SPAT THF |

OF FAI, SIT aia Sagres VaHGy Bes GPT AISA

AACA HAHA AY Garey SoAHy AWA MTA aI TA 3 | fag

srUTNe mTaACeA APSO! 3 TA BAMA Bacaias FA AAG |

TSAI AFA BIR Ife Brcencsa Garey sry yivy ayy Ala

RTA AAT a7 5 Sete ar ree O | Gores ala wT AT

waacaras | leg wr aaa Va, N, racers 64 Gorcatias Baga

APF ALT UCT CHULA CaS Tecra STATA T ; O AANA BCH, BTA |
GRAD AR A, MASTS UPSTAST Gag annqet Goats

Gia CAS ACT CBI SCT CAAT VLA CHUA STATA Ars

Cel ACA |

(1) ta walter ora Urey iaar an cl Cla

SN Rate cae waar favla fawa N,-7 yet Gees Was ca

NN’t «ceca OX eae OY Fares yt ay sercaa ae TT

aaa =p ena, ata sorq OR Ff ay Aloe aca way

OR-a8 ace NN’ oe aaa Baas aH, Terra A MSTA

RT | AT THAT BPN ? =tan 6, oar NN’-99 Ace

b
Y-ueng catia 81 Bou, Pate wT fate Sm AST RT!



vig @ gela Aas 60

0 catera sq PMSA faassen aon N, frsace eaters Scere

FACS AWA ACS PVC AUAST THA TA |

ad

FEA ssa

(q) qfcra THe ladcaa Ge YAS CHIE MAb PTA CATA ACT A |

onda a-foiew vate cocad Ol SrA aa | Graal aria ate Sera

y-Boret OCLs 7 4S WTA Hal ax Ciera iq visporTsy

RA 1 aay MiaACHA CHATS Teese GTS Brcars-se ecg ata,

SM ALM F- WH INIT FA-ONA MO MIST WA APT! wow

fEq >2°

BPS aca Se Hala Beas Gra aN VAI ak GTA

e,=e,! Sant a were aaa Seow Faq GT, eM Ms, P,

forme ace Soraa face ( forget) Basins Fn Val SRM

ASF W-A ATU Cy > Cg, AA APA ATCA Gerry wes

aan wa (¢,—Cs)(e— Ho) | ade Y-ser Pin aoaiq

mpraet eaten, P.-ce Grew eet BaTet Va! Fa Pw

X-epw Fhe SCF= 1 SATE GE Socavercaa TN caress Sora



S68 CMCSA AIT

PSHM MIR VTS sq VA! ow ale oeTeahCS US

a Im aiagei yiacn crdta crace fos aprsa Sm STAN

aM CIRM FAS AI wabeta SAMs ys oETETOT hea,

ade matey aes Gat feet aaTawT) fag ate oa aia

giaca ( N,-co ml glace) conta Brcencaacs ABcAA Ory MATS

zor areca P.-ce ats ataca 5 TT WMA Sorat FACS Lz,

WV MA Hy MICHA Fy SLT PE TAST 1

alfacncéa ciftercea afar @ orgies anfaccis

AMAAATHA ATA BIN Aly, CI CHS GARAKTA MCNCPA CHA

QS WA FMA! Ase mss TW WA! APT aws

CHU TOUTS FUCHS SrA ACS Aq | A oneea cam af Aan
4

CR, BIA ons CHAT sat me canteen cree 4 omen HCE

ae SIT «Tela Blan Ree cents Srcencanlocs ASHA cxvs

HAAS BAMA ACY HAMA TCT A IVS WHIT WATT Cerey

SUN WA oF watercress Srigela Foraa wns Wawa ate Pa

tee fade sa are «ae aes ae Balan var asatta SceCaa

faces aie Watt Faq ATA FeAl OCT APH FATS AT

Oa ACH PKALTA DIRTA FACS ACF 1

> lerneret

OBE ALSA-AINSS GCaTsws CHrpe CAS-aformay MNS VW

gio Mama mY FATS sorta fei sara, Sta Sara falas aH

ATTA BTBaAT sey Cewy sa! Caw-atomas wcSA aT

AIPA AY Yio Pq-laey Saw aloy caer Sar BA) leas

roel SAA FSSA CII SH, SUS BH POPE Oe GIA ACH AY

farsa were acer there 1 CSR ST AT He aaTTA-Cerms

OF MSH A AHF MTG Gevwy Ae-BAyCra AAMT BPA

THB ATS s ne, © ATS ASS Fen Tal A MCSA IM Gey



Sige @ Fla AIST 366

AGA = e(, ~ p,), TOM CBTITeS ; *ITSA CY € SCH,

A
9!

WHS OTS COs Ish gio maHTT AY SIT ACT TA aay

VPA SAIS Als Fry Carey Acq, GTA ATTA ASA xe

Siqela i fag ona Dana ¢ fees Cass BAA uk ate

sorig Calas, JSR Beis are mal Gugety wean UTES

ok wera TCT Berm trea SAA TA TTT FRM, OoecaR

WH TMS NCSA THAT ANITA IT | Utaag Urafew cates

Srey Ale aCGA X- ae Y-HCHT ACH 45° CHM AAS ATC SLM

ale sory aq gela wma Sage 7 zelera aaafos

I

Begala sera ob a fae SITS CM BTN AD Gorge

TMF ATS (5 ore | wom Sorqcte srace cates sory aia

SN AI | SA SS ass fase arm mabe SM ara! = wwors

PUTT APTS, CxS WHAT WHT, GICAA BATS wae

Srqusa qicaa fas ina em ar ce cee Saalagy-lafere

arity Grpstrerd ATaso orcas faces sara Gorge wy

zoe anfaaca afapei cranes ye aren clas srera

adga aaa awa cca aie Cearl zai «6(GoR clraa BITATF-

SST ATHAA ACH AVS ACH Ie Fors A WN Bawsias

eq aa mate SICA AMT CaARag-fahy BAST

macy saps seca raise sca face FH |

SEPARA

s1 Gigeta aaasy ore ar? fs Sune ongetrers

AIASS Scans Gey FH AWA ? |

21 fe fe 6 oniens eo Ye mama MY BICHTS-SenCTA

e(y ~ U,) = (Qn + 1)



Seu BMA ATTA

aivora Geony ara > wena fate aaa fs Te fare saa ale

Sorry Gerry FA Toa-AAICA ATM SF |

ol ame me ie> fe patere oer Comal Fm za?

CTSA UW, SA MB, ATT 1°553 aa 15441 as caraea

4 ASA PAST (AY FS ACA?

gi Sager aaatoo ores Gena Sei aH

aq fe fe fare cea cam CHT NATTA Fy Cerny FA STA

VHS Fl Sra wwaaq BTA vas Bttas ies Te-Srq

TAITS FA SHEA-AZ Zawya |

G1 Sige aay Cenc asic we orator Aiba ain

HTS |

wi Gxt sora faveraa qace fe cara ? : AOA

ATAU TS-SLA OAL POA ATHCMA AH OF Tarsyayr Fa AA ?

Q1 anfacccr atayacea aim wei ae anise alae

aN FA Ca? OF AHA AANA Grgely anaes wcncss

ingiantas Tacsratqia sara orator yf faa ute s

(%) giv Goren sercqy Teas wT AIT Ta |

(q) Sgrer opyieng ogre fae |

(1) Grgqret creator Bag fare |

(a) aitra Tee faa |

vl aire ble ae |

(+) sae ore, (9) dtare 6 wore, (1) coere-a7 Aq,

(€) Fata waIqSs |



FSA Besa

WSs Weal Frc BlSotra
FF 9 fae-aa Banfs

eo spefes siceic=ea =fSste (interference of
polarised light) 3

ACT SANTA CA SATS ALISTAT GCA FN AE Cee

AIHA ay Ye WTS aa aaqatow sora agen Saigel, aly

aels erray Genie <a oral cacaig fag pA sen A

ale AMSA BA SIL’ VFA HAYA SKA ATQtN afoorat aera

{interference fringes) Gens 20S ATA! FANS By TG

OAT Yio BMHACH CATA Mews ACA HSTRTS HIS TA AYR Wary

Ue 1 Bie HITS FACS Sowa OTA aaa $6 10 VM, woe

TRS A VAN SS WMA! A cae Sry yas ACMA

afoora werles Baya of Aya fewias Graton waTem Wz |

MBIA Fis PATS Ger TAS ass Gey cars afowea, afonas

ASS TN Sey FA HSN Al AAT FI TA ACAG ai Bey

Graa aise! arn ayn Gelas ciara afeya (Laser

beams) git fafer Far Cerrse MAA PALAS FN ABA |

amines, fac fae aets ober atest wea orem

ag al wana Gea e Bye aw (band) am afew!

eraser Garr aire atserat awa (interference pattern)

OSS BI Qse we waa za, sires facarrstat aise (Des-

tructive interference) qa! YU ATA, Fens eae

ARISTA FHT CAS aranra ale mame fos laoto wary

Stas sy SIZE CS arama facet ates Gene acai

FTA VAS BASS Weis BeTts-scaqa cea osasy

aioe we aime agian sa Ti Baa Sates arena



36 CMA AISA

coats afegeré ora ulezaagm (Orientation) afsaéq Fa

SUE! gis Sex Wane Rewy Srey aconsa mee afew

CRMNS-CORAT OE MATS OTE | «SIA TC A TAG FACS ye

afoot sora alogage waar | | catae Taye or Aa

ANTS CA OSS WTA ArSlaters sory offense sey CAAA

OBE waa fa HM WHITE ae os Gry fay win Crye

COCH SMA ANGCA QF Brat TH Ceey Face |

FSA G6 SATSIA SCAT Goris AoE Yr AAAA TS >A

FT ACA | ACTA UA CHE Spee Tacarrsat atoora

ACS ACA TN! Gl STS MA cHIaA aloqers aaa AaNsae

( ade oF-aleqenrage-lahre ) gic Form aN Boas wan ax

ARUSS BMcacsa Wa Ares facarrseat also Germ Fars

BIR TAH FC ANASS ae PRTG FCF ANT FA GI |

Cra ae anacn (Arago) giv aaPart Ae AWaloS

orcad fea face ata ora wate ata @ ge ipacta aH

lavas atopra Gemma erat fade scar sealer

THPLAASHA

(*) yi pene sy aloo Cen sacs BA CTA

AMSA BA CATS |

(q) *MAPIT Has Atos gic eneencsa feaq aft asic

SPARTSS Brcencsa laa cars Veory xq Sx’ STA AAA

Bory TAC AUN ATSoTA ACs AM |

(1) at ATSMNISS wrencsa Terry yi MH AY

arora fate Sara 1a yaa Ale Vera AAsaTA Fry ACA BTM

FH, GSN SAT Gers soos Gerry 204 |

ATSH-AIISS WleaMlsa BWioor Cerny sary fafeon vas

ar Sed Falter aca « later alert awenaa adn oe

4] A | :



AMNSS AMT Vy alosra 62

afssices faforn Greece

V2 SfSTal (Convergent) j3S-asafes afen-
SCSSA ANSI =fsoa Se ness

WT FN WF, ose alena wwe-qqatoe abyyeg cae

cewatoral coer four tacn netfee za ceoncra gb farts
ANSAA SCAT ACH ATSIC 2 CHCA AATF MTs) GT I

afapeit wares aise aa @ ora wate af (Axial ray)
CAAT SINST CcaT ACK CAA AY Bal Areas wAbsrita

OTeaTer Hea cacy FACS Ta] aA! BAMA Sea S corm farts

p “—, A

s CR ry a gman! ry

Ae a ee—=er ae Ets
SU ON | —~ly NN

S SE ’ ’ b penne cagemmnansonemmd

L, L, B Ly I. Sc

fii 32>

areas L, ora Wal Aarsater Tears wae fsa Par Aaqwa-

AINSS Bcacs Asia Vat Sf wens L, cra an alearat

Teac aiate aca B cparcna Guay BInfse a1 CHCA

STs wla-foxe aN fora crac scare! «a alyyUR HATA

care fats aca cam L, arn arara Aarsarer Teac afats a7 1 a

aarsarer fear-facrae fae A ae utoaal cra L,-09 four

fuca Aviles zen Sc wha Gq NET! «(OR OTA Oorakt’ Maas

GA WISH Waray AANA THN CHAS ASM Acs | THe YTS Ele

MA HOM VA oF APTyiera cabrgic An ee FSS Ye AACS

ala ons a gsi ak areoyzions Sera ase aI AWA TA

gis Bdqrs Beal gfe APA AY UT AN CTA TCH ieee Bay

ey MA t «GF AWA AMA AM TM BAe wae eTsTS mz |

ak afeyia cra cats osfafas fete mT Seu IH ATH

aniqiers art (Brushes), orate once facta git ar aarea gio

afore ay (Crosses) 4 2X1 OS aml @ FTAA TM Beas

HAGA 1F-SIcr Geel TA Cla Vice] Fa BA I

am a, KLM att aaerqios aranea ateast



S60 SMCFa AIG

NL Brenrs-aer7 ACT

ANGATA | SAL GTA CHAS CAS-

atoma a at fee fodeera

BINTSS By ase aly, casa

KRS @em ae: & atic

OICANS-ACHPA = AMSAT | A,

Foal 282 (#) FSM Sa Cae-aiorqy Acq

a8 alga ates area @ ators way TaN CHaTA coe fais

aT Sey CHT AC

MIT BAX Gerry

Rt aR FAQ-AAATA

aiepioa uisarya Alege

Oars cera Griq Tay

Pa | ARCH CHT

ae, C my was

CS anare-iahrs st

qe sa Nk wae

atgiea Cay wate

Scere Tag cece Trt figy s22 (2)

GUM F-AMYA CHA MST AY-Wagy Cerwy AT | vaxe (a}-fotee iow,

4M AMF, S Weoy os italy Sq aqas INS aa fay i FS

fagee fate ateya coca feaeq atosra Geom 204 SIZ GTA FI

FAT GAL AIA Wor Grig acre Taya CHA G1 ACIS IA |

Oty HN ATS, CP = HAISs Tree Poy Fe SraA CANS CAM

CA = fara ”? A ”? ” ” ”

CS=visq SHI CaN AN, A GHA WI

CAAA Wee Aare, adie CS are

arcra asic catfers caw |

B D



AINSGS AUTATy Frcry alsors SUD

as Waisq @ acres RecA TH Ce UISS CAT |

Os AAaScea a oa CP aa cearcaa catia cew CS-07

AISS CFIA |

asin wt: CP amaq wanna Gq mateo Aaaies

Bry |

6% a Sin Of FR HATA AA eI Fal A ATARI @

isars Ficy ( Aaa O-sery aay E-sertay ) fatero aca area |

O-Fry aca CS-a9 ace ay as E-enq arq CS-0% AaTeAare,

aelie qqrrcy SO ae SE-9 fare wrewva fagiatyoerce wert

$41 ATA 2

y,=acos@sinot, SE Aas

y, =a sin § sin of, SO-7_—i,,

Faris caranaa ete afates cea z’c O-sax E-sarra

SrA MTT PAIST Bq ASA cwara cars fase pera AqH

wremgy wee Ger wmeara saa 6 aca, inefe sory gla cH

CAN ATH 8 .

y’,=a cos § sin wt

Yo =a sin 6 sin (wt +4)

aay fares faacra catfers can SA’0m aaeaTA | at gio

arr ayy fares faery Towa Wer AAT COU SALA SAAT CHAM

sera SA’-24 asa Goren Horfas zrq | | BSws facwas fase

care fasts sory Gove cee ATA 8

y.. =a cos § cos (8—«a) sin wf

yo' =a sin § sin (0—«a) sin (wt +4)

ak Forq Go OF ATSC HAYS, JAMS OAL ANTAM TOR

emma ace facets ates 2a am ATAToS Rena BiH

Bey Ala FIT BCA 8

Y — Ve + Vo.

11



DUR OMA ATTA

=a [cos 8 cos (@—«a) sin wi

+sin @ sin (@—a) sin (wt +8)]

=a [cos 8 cos (8—a) sin w

+ sin @ sin (9@—«a) sin wé cos 6

+sin § sin (9—«a) cos wé sin 8]

=a[sin at {cos @ cos (8—a)+ sin @ sin (§—«a)cos 8 }

+cos wt sin 4 sin (@—a) sin 8]

=A sin (wt+¢), 4 41 7 oo (1)

aq, A cos ¢=a {cos 6 cos (8—a)

+sin @ sin (@—«a) cos 8}

A sin ¢=a sin @ sin (0—«a) sin 6

adie,

A‘ =a" [cos*@ cos* (@—a) +sin*@ sin* (8— a) cos*d

+2 sin 6 cos @ sin (Q—«a) cos (8—a) cos §

+sin*@ sin*(8—a) sin*8]

= g* [cos’@ cos* (8 — a)

+sin?@ sin? (0 —a) (cos*6 + sin*S)

+2 sin @ cos @ sin (@—a) cos (8—a) (1-2 sin®5) | |

[ ~ cos §=1- a sin’ 8]

=¢" [cos"é cos* (@—a)+sin"8 sin* (8— a)

+2 sin @ cos @. sin (Q@—«a) cos (8—a)

— 2 sin 8 cos 6. 2 sin (6- — a) cos (@—a) sin” 4]

=a" [{cos @ cos (@—a)+sin @ sin (0-a)}*

~sin 20 sin 2 (8—a) sin’® + |



AINSS ANTANA Sy alsora d¥O

=a" [cos*{8 —(6— a)}

—sin 20 sin 2 (@—a) sin"

=a'| cos*a— sin 26 sin 2 (@—a) sin’ S|

ate, A* =a*| costa— sin 20 sin 2 (@—a) sin" ;

(ii)

ou A* aug aig soraa feraa ati faq aime FAM

CHAN S-TaG sorry car faecaa af aoe A say wm

Veiy Slaera (intensity) aaqemet | eae (ii)-feleo Ayrar

VIAN BIN w4cawee fay S-oq Gry oreencsa Class arm

TRACT MATS TA | «a Oe (ii)-Ageaa Tareas aca CS anarg-

laters aca Goa tater faa Claw AACR WAAR Fa) ALA |

Faceiae 2 Are MICaTe face GI Aa SSSA Ae-ay MICANTTA

AT |

Foam Glas J-ce TA*-aa ACH AMT MA TM AA,

J = Xa* [ cos*a — sin 20 sin 2(8—a) sin* 3| (iii)

Ay AING-ies CA sea oweeancsa Sra ovary awh

my cos*a Hie Bcnsr ae-09 Gra fasaia an! was

ASA WICNCFA CHAS cos*a-A Ma Brataatos aarcqs we

ace wate et# (Achromatic term), sete aia ace AONSAlA

om acai fag fecha oer mena sae 6 Me a ois BIANCA

ae 2) Carters Sara faseriter 1 adie felon acta areences

ear d onida wa fate otecn ot omfice am ar wag oe
(Chromatic or Colour term) |!

sw wIass @ facrecea citas car CP e CA-q faten

mamma BTEC OF MH Bios TH otaTSA ACT SR AH FM ATS |



Sus SCAEA ATI

—Scasel Gg s =e CA Sele CP-a Sea
( FL BN Slory SIS )

airy owas x ae, CA «ae CP omg aye ag,

ANGAAG AR; Ale a-7 Ta 90° qe O az

(i) S fagit CP-4 Gora a CP-3 aqeaena Gera wataw

xc, O=0 Bea 90°, Goareagt sin 20=0, adie arta ona

Ta ET |

‘, -J=Za* cos’a

THAI CCH OIG Ae AM Fy (rectangular cross)

MOR] AC | |

(ii) orata S fagit CA-a tora CA-3 ayaa Gera

aca, (0—a)=0 wen 90°: .°. sin 2(0=a)=0, aeie

SORTS TIT NCTA TTA LAT |

BHAT MA GFT Al AI wy MSM ALA |

fasta cess CA 6 CP oaerq aaraarer ete oi traces

ANSAT ATH 1

area a=0, .. J=Za ‘(1 sin” 20 sin’5 8

aa S fagit CA ( yen CP )-9 Gora oer, O=0 wae

CA ( we CP aa arya Gora areca, 0=90° 1 SoarHraz

sin 20=0 ; wets ata CHa TTA APT I

*J=a" ; cra eeiy are Tel aH ren aT [Toe S20 (%)

ru]
OSs owes CA oCP omg ay, ole freer Gita faa

OTE |

aceta a=90°; .. cosa=0

J=Za* sin* 20 sin’2

wy ate acre fayis CP-9 ‘orn aa, wera 8=0.:
; J=0



AITSS ANSAy SAA ahora SUG

orara ate rca fayic CA-a Gera ax, civeta 8 =90' -
° J — O

qe CA « CP-a Sora wats acure fey oHsTa ZeRTA

avis wHsTS FACT FH aise Aca, aa wR gi xt CA wae

CP aaraa [ for sao (a) goat] 1

opéa arcaneaTa tuafys aaa aeangions wate a feracote

cai (Achromatic or Neutral lines) at

Scans) faz 6 S25 CA Si CPS Sizes aH

( fa2-aa 2195 )

BIT Ccase cae ase War Sora ada wary ase 6-7

Wy AUT! your C cuisines came ea Gia fag CA

a CP-4 Gata qT Sieaa ACTA Gora TA aTNSTTA S faye wahgs

ata, & fagiws came AS-04 AI GN anal cae fay

AG-AF CHO PTF TyaIaT 6-4 TIAA GNA sin? ® a TTT 5a,

Bde 1 Bag way ade ye ava «| yfaef ReatH, sin” 5 8 5

O
FATS ATIS ACT TI =F Avioy By sin® 2 Sa ATA 1 aca, arta

mer 2 Fea away aq fag sin’ 2 -a8 Tay 2 ACT CHC

Me CC, AT CA Dacia aera areca mM, Tete CA alas

Aes anata! ca cee fags atta @ wa mT ZibA ANAT

Sem ave GAs Mem AA! A Cae as Waa Giga vsk

aac acer fae sere aise aca atta vey 8 oat oO MATH

ots yea Grae fafon faye a mniba were AAA ACA Al!

CH BIA Acad Vlasl a ctive Yaa Gora aiaalsse aca!

aera fates anmicta aacetae aela fac aise aca faster

ara 44 anetios rors eal fac geem sees ( oe) free

aq 1 aaylace naaata ett (Isochromatic arcs) Wt |



(%) (*)

fia s20

776 farsa 84 § (F) atm ae wea fxr; (%) Bice HHS TE HR
(7H) ee (8) FRemeRRTa CHET T CCH GOT THM |



AINSS AIVSaAey FA Bisora 509

atifars fous os ay 6 facnaica aaaH GAN CrATH

d20-5q fea cH Gl FACS ATM Alsi Gren Ae Fy ae

carHA Ae Ae fag ae oiatea face arom GS cae Aine |

FA-14 aeqia iay’s Aaa FH a, Fla. Seay T Bess

cae aera faga asc Fx alse cise m1 cea, & Tayiva

Vx] Toasrad now ska sha

car 0-3 are aigqaioe ay ae ae Je Vs
cae car «66-4 regina awaty

TANT, FAT We-7 woait Fey fom 226

RI i fee cH COLE ASA ASM AA SS Fa Caesia Gr

5S,, 6S, were cary ate cam 6 Sern sai | yare carn

Ae, FHYAA WE cA cH cars miata faces FMT CAT ACH

aH 1

waaatig fae: adteaa (iii)-a, em as, 0-3 ata “ET -T 90°
TA! GI A HAS Qs fae-04 Sorry erate fay orem Aca ACA

cara aera 8=0, 0=90°, (@—a)=0 «ae (@—a)=90' |

Oa Mose came atte an ams fegO < 86 < 90° 2’,

sin 20=+ve; mata 90° < 6 < 180° Alara aE

sin 20=—ve zat (@—a)-a came aya sie acaren |

OF TST Ses 2'a, Te AS faccs BAA Fea wIAe “TAA

aa adie Fora We Viera sn seq SAA aata ona fox mies

ere cacates T carats cars aifatics afatse xczt Bde sate

AMA GSMA CAAT G LBATA TACHI THEI ASIA oaeasy cwcay

(ade a aay O 190° az, SAA) IAG FUT aaq CER NITE

cate fa-aa ae-yit fe wacaa AAs (complementary)

Ae 4! welte acwta care fas ada AAT aca AN I

amaita fae: fag att a=0 7 90° an, ade mabe 6

TACHA MHI ATTA TL AY TH, GIA’ MSM AA 8

J=za"(1- sin” 20 sin’, aay a=0



SOY SIMCHA AAT

3 , 34qy a=90°

“area sin? 20 ant afatts, TSAI Ae Zeta Ao
(circular fringe) 48 74q at |

feq J=xXa* sin® 26 sin*

a9 caeicra fez >a) (Sign-testing of crystals) °

as Cas-afemas cor afaits wen cuiie, alent

ANNSS Bess ATA) Gerry Tae-aq Aca SIA wae SM Beat

ok Marea fares oasis cearcra foe ara acarerar | oateeetter

TAOlA CHATAA GICTS-VR Cla Tangle Asa SA yiba ACT

AY Tere acawsqa) Teota arnie agaiva wa AAsaTASA

ent sara faytaa and agion 1 apniae ace mma ate

amard Asiow aA Sra fale carAte aagioa ATaTolA Acq +

fag atq faeqian opntas oa, Sat fects ceenate acy aaatos

faote-areta | ras amerete ye HATA orem qTace, BMea

MAT DITT e(U, ~ M,)-9a ArT Atepylera GATS CHIC AM FSA

aa aiaates ara fag gio caenm fandte foetahee Za, &

ACADIANA AAT BIAS Hla AL SS PoaaA ataateo acy 71!

Bee GET TA GK CHA CACH GCA ACA ACA |

es aan we -spefses afhestoes
=3fSslq (Interference of a parallel beam of plane polarised

light) $ : |

maer-aios oneness ast Aare algae ai carpe

CHS-ATOmMAS CHAUCAA SwxA APSA BATSS TA GIy cHeNCAS

| CFIA raw
wath 1 , LI

. L, P a A L, Se
BITHTS SH

fbaq Re

BCNS-HHS CTI AH aS Bales aa Sree aly

caarcna fees Bey AMSAT aT! atE CaS-atsaas



AIVSS AMT wry alosrs SUS

cHary ire frm aca 1 cata @ ober cera Are

AMSAT ACA F-TH-LAMG HHA TSR Bl acHeala Aaa @

Cea TNA vae-Sa fea cas FATS MM AKT! «BS See Ser
S core fais arene L, ara aan aarsart aie lanes FH

IAAT ARACSS fee P aa males gears wa A afeyyoy Cav-

aiomnas cara Cr-aa Goa ace 1) | Cr-at OIee- BB SETA AU
ANSAA 1 CHACHA BAN LF Blas Alay @ ators Sacyx

fate aca frofo Senta WALA SIMA TTA] TATA AaUTT Beoy seq 1

ara faces iasaq A-q feoca oven sara, A-a aatiane cam

aaa & ie seoraa cq facstawren ora fate acai A core

Tate GICs act ok git seocaq ala | OS wees L, crm Tal

alsa fear fares aca Sc maa Gaia arariay atest aaa

Genny PACA |

SQU-oT forat Alaa oF aahera frase aren sm xcHTE |

QA Ml Baez, WATS P ae farses A-a cations can area

OP aa OAL tm cara Cr-sa oats OX-07 ACF

qc a Mae P cA BAS Be! aaa P cers fie OP-q

ACH AMSAT Frey CHACA AACA ACH ACH CA Gib Fency laters

Bw, GICAA AM AA s

y,=@ cos a sin of | aq y=a sin wt xR P cars

y.=a@ sina sin wt Tats Soria Aalea |

Sacra Teer Ger sors sexy Cen wry aaa & 2’

CHaTA cars fate gio Frcs cere ATA s



>90 CMCSA AITST

VY, =@ COS @ Sin ot

Vo =a sin a (sin wt +8)

Alt VIMY CHATHAM CHAGAS CATS WAlaS CHT Al ATH,

ATA ACA BUPA] ACH AY Belle O-F--1y FOOT AlN WAT STF |

ae gi sony Baa ava fares A-q Toor fara aca oat

A-F AGIAA SA Aalaa Sera facsfastet zea s

Ye =@ COS a COS B Sin wt

Vo =a Sin o sin B sin (wt+8)

VSLT Cera Swgcar am Gem age A cece fase ata

SIT BUA 8

Y=y,'+y," =a [sin wt (cos a cos B

+ sin a sin B cos 8)

+cos Wt sin a Sin B sin 8]

=A sin (@t+¢), 4 aI,

aaq A cos ¢=a(cos a cos §+sin a sin B cos §)

wz A sin ¢=a sin a sin B sin &

OCA TS CANT BCA MATSM ALA s

A*=a'*[cos*a cos*B + sin?a sin*B(cos*6 + sin*8)

+2,sin a cos a sin B cos 6 cos §]

= a*{cos*a cos*B + sin*a sin*B

+2 sin a cos a sin B cos p(1-2 sin® a)
=a" (cos a cos §+sin a sin B)°

—sin 2a sin 28 sin" 3

=a" [ costs —a)— sin 2a sin 28 sin* 5]



+ aaqlee Aarsaret sory ates sas

st ates coe oan Gem tater teva oremeen Ula
MSM AT! Claw J-ce A*-04 aera sae,

J=a? [ cost(p —~a)—sin 20 sin 26 sin* 4] (i)
gay oF Asay VMSA SN ASF |

AIH WHS asaya wes BAAS {TH,

aq O=Am7, (m= AT GIN A SAE Bre ney), Se

sin” 2 =Q .

Stasi J =a" cos*(B—a)

(*) oan fae Git faaa Gag Balas ze, B-—a=90°

J =a’ cos* 90°=0, em mite Souq aay MBSA

Cy

(x) tage git ames Za, B—a=0

J=a?, qoae wants Ceqperca. crcntfss x2 |

feStx Cw s AM UIs aaRT ZH, Chey CN ATT,

J = a’ [ cost —a)—sin 2a sin 2B sin* 2]

qeq ATG SF Oo AI Ae-07 Ga AcAsy |

mM @iqsla feora wey 7 cos* (B—a)-ce wa m7

93 Teel a7 sin 2a sin 28 sin Sc atta om aan ara |

ca Saxcacsa Ge § = Qn Aa, ( AW m=" Hel ce carpe

HFALM +), CAL SARCACA BAF BAS AI Ae Gla AAs

WS Wa BI « slee_g B—a=90° adie Ps A faaa Bagna

aera, cos” (8B —a)=0, aes ward omnis faqy atq 1 BIA BCH

ae-fa ena ya crt act aca) fag B—-a=0 am, Bard mF

Cos*(B — a)-04 AAT FIT SCI MAL AG-F WAH FY MPSS ACF I

(a—B)-ce faa cacy cearnie yfaca aft a 6 B-a AIA *inasa

BA Ta, TVA Screws miaasa ey FN AT! a=O Beg



D342 QCA AIASA

90° wae B=0 Baa 90° 2’cm, ante ome acere cH fay ZCq

OAL MG] ATT] SICAICH BANGS Aes |

Ve wzwsesra ssaefes siesta cas
afer. can saten axfseras:

a Wt, FET wfow ass wares ahype carpe

CHS-ASAAS CHACHA SrA APSA WIAew z'a |

Cr CONIA A L

Taree | —t,|
ee 1 I

ae raw

fey 524

,

O a

foq sav

aay Cr-o4 Ose CHAT SCAT CATTSATT TATE

afeqyues acer agi qela sem HaHa fecct SAF-8F

OX wa ora ner ay ae OY aaa facsiae 204 ( say-8F

Toa ) | CHMICA ACA SM Vg Giewsa AMlHaq VA s

V.=@ COS Wt

y, =a Sin Wt |

Raa foot ATTA som HOST canisters Bu ae

SAT TY HATA TI Geos mena aay 6 2a, CHAM CLF

TAS ForaITT SCF 8 }

Y, =@ COS Wt

No =a sin (wi+)



AMSS HANSA SCY Boots | $99

Facerecea er weer aera Taceiaoret ara s

VY. =@ COS @ COS wf

Jo =a sin @ sin (wt+ 6)

aout farses core ifs ata sencay aalteae 207 3

Y=y,'+¥4,"=a [sin wt sin a cos 8

+ cos wt (sin a sin 6+cos a)]

=A sin (@t+¢), 421 ae

qaq_ A cos ¢=a sin a cos 6

aa A sin ¢=a (cos a+sin a sin 8)

A* =a? [sin’a cos*é + cos*a + sin’a sin*§

+2 cos a sin a sin §]

= q* [sin’a+cos*a+sin 2a sin §]

=a*[1+sin 2a sin 8]

WS |-cH GAGA AAGTSl xara,

J =a? [1+sin 2a sin 8]

AIM Birencsa CHG, J = Za* (1+sin 2a sin 4)

AIT ATG oS Xl AI AS-9a Orca ACIS |

wus fasta m7 sin 2a sin 6-a aca § BacsA CaRCACdT

Gq faSaetter Tea, SH Ita MT JeT ATA |

a=45° 2H, ATTA MACHA Wey ACTH, YA Ae-aF aqeiaie

Ae BI! Teg a=—0 Bey 9O° ArH, atta mae Taayy ECa I

Fate

amiss orceancea facernetat aisera Germ sare x’

aisorat sora Yie FACNS oe ANTM TEMA May! assy

FISHAINSS Wess ie Cos-alonss wa Wa gis

APT AY FHA FACMAS FATA HA GHA AAA AMSAT Foy

AMTBAS FAM GLIA Aisa Mem ASF |



‘98 | SICMCFEA AIBN

OCA F-VCPA ACH AY SA-lahG cHIIS CTS-ATSATAS CHMTCAT

CHT OFT BlSral ATISs mens mova, fate cH BAS HF

afatea Cay Saige ateyyler CHCA A CHAUA TA TAT HTT AAT

Ceny BT «Ms faces fae am Sea UAT as ATS

Trace ace, & area Gara ca cate fagre AM wT AWaeta-faPrs

gio Soca AT AT SIT BCT AF GS eq Gag as us

ASAT BAM MI! easera fafer ae-cqa wscsfage fae Gerry

RA STATA AIISS G facay lqae goa wsptas QsEAT Crag

iaéa Bea a faegqia arm Bea siren wy ( art +) at cates avs I

gio caer oretonin area, ate faeyiaa arart aesiow aH,

WAH SH AISTSIA ( Belle Gerad alas sen ccaiws ) Hears,

fog anand epniae Be, ora fats cata cera |

AASAAVISS ANTS aye wen Felaora xaos

SCM BF CAS-ALSATAF CHACAT TY STATS Bea Taras Taaey aM

pitas seorrgiars Gore Svace HAE] FN AMA! aCHcas ie Se Ir

Cony VT A! CHATICT MTA GT AM MAHA, ATTA FM

HUM PA BIT] TOMTY ACSA GCATFA APS Se I

SEPVNAA

Sl AAATSS Breemcssa lacornsrat Aioora Serrmy Fave {ce

fa fe 1S 949 ReRa acaera 2 ASylersy cA HAAS] BICeS Fz |

Rl WAVANISs Brass Bloor Gemma Gwe ass

mm] Sil Sti fe xacaA shoot wea Geowy aca, Sta adm

WTS OAR BATHAT Wen FF |

o1 fae @ art Genmagy Seis Ueno Fai fae e@ arr

amitaa acai asi ote ain wet «kt waters AIC

fe Gonca catare cpancra ioe lata Faq ara ?

Sl ATeraSs Asa styyoRT Tisora Cena

OBE Mabe] TN ST OAL MACTHC SSA Wee ATs |

qt tA AIiss weensa ates fs Soca Sem an

aa? Atwort rena agte fe-seq exp | SeTSERs MTEC

aren ate |



SOR SSA

RNS HTS A BATA

o> sarin scm asin:

oF BMA ASA ase water ain em ase fray

TIAMAT PES io MAH CHIE FIAT PCM SF-VeLcAA MCA AACA

Se

ar fk 7 TK 7
SEES OT Es GP

L P _—— A -

fa 2a

qiscHT HST CAN ATA | fora S ase asaita Gen, L aleqyeas

AUsATAsTAt crm, P aay A aurea aTass @ facwaqy Trae,

E aie afecaa (Eye-piece)! P was A-a arena aaige C

AUH—UBIHis 2-0 falatwora yee CHAS HAA, WA VCAs-ws

gis fandte Sura ACH AVSA BAYS! sae CHM caries

BrHAaS Bea Trae CToCS maHg [ATT STC BATS ACT ay

giocea Wasa 21 feg cara cHaralors orara 4s AIA

ances qisewa arenes acer Gra! ok mate cece okasT

iASIS SA AA A, cea C-a WN AAaSs oALsA sory SA

feos YA AA! SAT BA ASS Bees Foy GA MA

TATRA Te CCMA ACH FATT SARS MH TI CHRETAT

farses aim fag ares Retire art fag laceras frat A-@

OAT AASFACS] CAAA BATA Borwa Wess cz cm fas

aae ae fodt a qa xa, facmae A-ce oR face ae oe fal

Caracet BlaTa facerst Ae Sa ora Gra wafss asaios

VMSA AVIA GAA AC ANF WIS BA Sa Wocwey
era wees ari fae A-a8 qfera oss, Sra Ace ART



Sau SCACSA ATT

Stay G CRMA ATCA TIM ATA | AAMC AA AAT ACA, SULATF-

ateg CHAT NCSA ACT ATCO S-ACHA ANTAL Ay «= ASATe

Cae-oforal See A! MY CHT aH, ape Glog TATA FICOA

acm Seioiaa wa, oracnvey Bae, Ibias aniaw sete we T

CAA WAAe, Gewq WM Atos oaeencsa sy wrt ak Tq

ae Fa ae! akaen aafes oiceicea Sia Seer

years wicerts-nferael (Optical activity) em wae TATE,

ottise ontaw, Seistas gaa sete cama tetet waeR-

AAASS Mreencss Sy SACS Bralow sea, Sera Scent s-Rfara
(Optically active) *twtef ava |

aTaTAsTIgT Breara-Atera oid Tycq wale] Sac, cw AMA,

wera career Gry ye cao Cry sm aat waceta mre

Srey SAS Gia Tacs Bere wicsaA Bree Awa Soi ca-Tacs cana

cae face mates ara STA as cotta amet sony Sos CHTATH

Sra faoats face sere ara Tacs | Been wis ca THs CATH SIFICA

Sl fatass aca a fava, oF Gla TN ara tes Jats cave Bef SH ALI

faay zoe, wis Ad OICaTs-aieqa face qeegeat STsagT I | az

area eior Sirs teen qdace wfsesttasl yet (Dextro-
rotation) aay wa fants dace atatast gel (Laevo-
rotation) 411 Asa,

ateya faces geargel wilecd, aire wens-aira om am

ALSA-ANUSS GUCALFA Fry Sar aor Srora Tacs Yea AeHy ceeh

coer, CHE adore WATTS Yor ae area omTce Uw AST
qe (Dextro-rotatory) *7T¢ Ia | a,

wnacs, Ay acs Tegel wtiaca, Fire Sees ote

Qa ALSA-AIISS VCAcsa Fry Sa ator Sora Tarate fers

GCA ACH CHAN CNL, CHR FATT ararast gf (Laevo-rotation)
OIE BTCATIBT MATCH AANASl Yes (Laevo-rotatory) TH |

Ss Sicetasafeeasi Sifasssican eenfs=stc z

1811 yore oan (Arago) aay care CHA BICeNF-

Aieas) STV STAT 1 «GIA BAF Fea wa 1815 yous arse



OCT F-APAC 594

(Biot) aay ata (Seebeck) araraea tea cater (organic

compounds) & cates; ers acaq 1 Sin Bpiofaa gaa, acater

aaa (Rochelle salt) aete crivara-nciiart bracde-om wae,

GTALTIANG BAG, STACToa wean wets mmm weeTs-AleAT

a ASMP Sa |

1848 yunée Tset az wea (Pasteur) orears-afras

AT SiG CrHecay wigs eta fein cream, ass aIceTs-

ala aad git ara fete qda aifaing gio fate areracect

BIA SA 1 Baya a yadiva faterx oslo esraveve ere) az |

CAay UrIAvtTiae Bniaw afaoraet @ arast (dextro and laevo

tartaric acid) G-34q 4acda ATEN AAI ACSIA BMcHIs-Aiera

CHT caicny =asasy giv asarer mem ami ah shaq

Sense wiedae yic fants qiquat asracey ee) | CaN,

HISTIST G WANTS? CHATS |

OAS-APASTA BAI ACH MBA Vy BAA, SAA LALIT

cam ocene-aiea oats Sina OCT CHITe «ate

(symmetry) Heras Alacra saat caw Risin, cravrias

Sine weteraqi Teg cata aeis caaits sia oma

cama fofa Bqa Faq, HART ANIA CHAM-TNOAA AT CHATS

STOATAA AST GTA BCA F-Aleaora SrA |

1874 yore ore ze e am ca (Vant Hoff and

Le Bell) oeena-aiyacl Aya ati yea cy ONAN Sag |

Sr aaa, tart catera were Boifeny (Asymmetric) St4a

agatia Grigiog 2 aga araerieacra aa mali Faq

AANA STA GTevsta ae (Valency bonds) wait pywarea

(Tetrahedron) brafé =fcéa face faafge war ara raargic &

peeated BS car BatgS ACT FIT aca! Ase cata

qrexs oblate fafey oaatg a qae (Radical) Fe are sem

Sa eager ATTNStAA STAT «= (Non-super-

posable) 5USAF Sse AST ATER AHH! Slo SF ae

M CAAA ACS, MEA OF HFG TIAPIS Sy OF QF AATAA BCATF-

12



7 BALSA AIST

AiFAS Cerwy Fra ACoA Riare essay ys oOMers Sis] AcAE |

wrera wiiiayre wage w, x, y, o FoR blaie fafer oaary a

TUT BA! oYEAs ya care watery ay aaaaiea

VIG By BA face sq aay HN Ae, amy meaias

Tamrac faoliioa Gra cre Gat aatos Fn As AI

“< a« Y See awe ne eM E
fea 5Vo

BAUMATACNN HSSAS ATS ASA |

© Ge EN Me TS AHCI HAATTAS Be BA WF TN CHA, STA AGA

CHIaG Tanta tA | ST HSSAS Yara Siewqa acciacs ak

gia ire ais Taamcaa ace faleca rem ala! «BAS AR]

FA AA, a8 Yio fanorwa ate unas Be Aron aie fay

areca MM’ Sei caaibrs AAS T9f4 TT FN CATS ATA I

af gis oraise aecra ae este ata aieraot qa aor, ara

ATM IST Fi IIT! Aly HIPS MACY GTTA TLAT CHING OF LATA

RFA ATLA MCF HAN AH GFF AACAT Vy WIT as wowe'ta @

NIAAA Ashe wpa wmdica an gicaa ine faite acai
tag yid astacer aiq AQiaAe AS CRT CITE Yt BCA AN |

cn, fits (Pope, Peachy) aeis freartn aaaeteca

qiacaad, CPIM walory ta way AA, WahorT AeaA

(N), a (Sn), wae (S) are Prva (P) ame cAITE CICA

BT TG Sahys core aeng-Afraen Ta |

CAMA BANA Sisr WICH Aiera eA RiePxHS. Vers czait

Gal ca, oF falc yr coe cao aA BICeNCEA CHT



SUCH S-AlPASI S49

ont 18° stasis qin Geory seq faq os fatatacra crac

wna Seng seq ate £° ey | CITA wa a gaa Taferr,

CHS mea Ae ine Saree SIA BMAIF-AlAS] AG AICS |

wo HAS Soa Sretsael 2

sass Carga Sey sary Beater wee Cafes Faw mT

AA | MBSE BNTAwA AKT GCMF-AWAN HAS ATER ATA I

amMecs oniacosr vfsnaet @ anaet aga orefss 137 Soy-Ta

Toa CAS FATS ATM ACT | OF cater omditce watory aq aarga

AH YS Ble A wae Ws @ waa, Cr ace zereca OF,

COOH, H was CH, 1 a4 mamtgce sTeecy cate SIH

fama fora amis (*) wean (x)-08 BRATS MITA AR Wh

CH, ol

OH

OH g----------------2COOH COOH

foq >>

(#) (4)

afenas) @ aatasl ntsbe apts aya 734 |

arias aq fe maricaa war sid fay ae Sreva fagrek

AMATSS FA MA A Foae Vera ase fama awsnqel qa

GIA, WAI arazst yeaa aan wat aca «ren cca, (%)-Tohew

aoaie uiseraet age (2)-foies eae ararast dq ara | STATA

ames aniae adie CH,CH(OH).COOH-@ faentns eca

sfoaias optacwe (CH,. CH,. COOH) anata san wea

TN SMe SNs-AiraSl Macs Ai Baa ateaias onfacey



S¥O CCMCFA ATGSy

aces OH aacea aia Hoong ae sare ora Satera aoa

gio fan AST Sa aT | oe fon cars ok freq aelagry 24 |

CH.

COOH

fEa 52

afnafas optincey atifas 134 |

bTavias winrar Grae cen CTS MAI wre

ate Bee gio matory srdq ora AIH | Toate STabiiagy GNtAcor

TM,
OH—C—H H—C—OH OH—C—H

| { {
N\ cobn 7 colon 7 \ coon”

(*) (q) (9)

. foam we
brabifas antficws artes 104 |

arias wy for AtCHT ACS HAs (as) ae sd saNTge

ateraeyt ede an Tat, ( 92) qte ara mage aerate

ay arat eae ( fot ) wats afeertet wae wats arrast eta Fra

wena arafarera agit omars-iatery | soo (F) « (4) fora

H, OH wax COOH-08 areates Beara PR] SAC TN ATCA,

aces teva Sorcaa e ated fan ask seq | F-foleo forr a

H, OH «a COOH-sa arentes saga einige fora ee



SCN F-AEASI SUS

Farts 1 cory eto farm afeenzet coy weraid ace araraet

300 (1) Toca cen arog, Sera @ ate gis ar4a mag ACH TS

TAF 6 MaTGyiAT Are fas raeyg fale ecw PAT Fm

CLS MA Vso Tamra eM woraioa aan faye awe wae ATTY

aqic sg UeTs-Afeae wta fee core fatern areacec

ake TAA wR zug iatera cacm-trabtiae (Meso-tartaric)

BMAG |

Come afaen otetcela thas carne ACIS wILeTs-

AFA CHACAA BINIS sq MATH] SAMS Sea BICMF-Aleraora

F191 TPMT FN AA cana caTaea Galas ACF SiO, |

CHIRIG CHAICAA B-cA CHCorae fara creeal state, wae Si

agary age Sana gic O wage asics Bc Sa CAA CHATAA TCH

ana Ati aalss (twisted) 3 GUEUTA Sra wahew TIE I

SA Bl Mase Aaa Sree Si wa ge O maarqa

(aqICAT Cl CHATS AEA CAA CHIANG CHANTA UPSTAIST wae cBPME

Rac ararast afer carn ( ee ) ates Sree cen ATH!

afsract @ arrest fans sence afengel @ arasl cea

ae} FI ATA |

e's alecSs AStaeA} (Biot’s Laws) *

SNM-APAS] AWE ATA] PS | ACTH MCA ATO

fagiatas agraan Teton Scat 3



SHR —— ONCATHA ATAST

=aioR Sreicee Sicen=s-aferansl aCe er
(>) Fry Sera Beara ata SrcaTs-AlA CHACHA cACNA

(thickness) 7arqrTet |

(2) wrens-aig ate mana GF oT Guise orceTe-afera

caer feoq tar ala wig ala Yay RCI ACSIe CHeTA GTA

Geny Thera aaniists carseat aca ateraS qfacs ales

HAC, TWAMIST FAC caCATS LACS ACT

(0) fate qe-aa ame BIRT sara care Taleo caecAA

GN Ceny qq Oreanesa waglaeaa Ala ACH cAoTZ Teryqerst

arr were ale O ady as A CaCI AlOS BA STA’TH,

F145, 8 oc as l

San Aecda SHicen=safeeas sacs SNe

(>) wrenre-niga Sacer cH Ue YT CATA ACH

AMSAT ALT COTA ACK AM YTATOT |

(2) onens-alra caine marcela wacia crea, (%) BACT TCA

BCA B-AlyA AcaA Cay Taine agra, Cery qa Tacs aM ota

(concentration) Ace AMAAICS fe mC, Gae (eX) FACT WPS

Tata oraca, Geng TAcaA MPAA AACA ACT BICATs-aYA HCAT

CUA ACH AMYATS) ACI |

(o) fates tara (6 fates mpotiains ) gacia a Cae

CHIa Gey qa Bicancsa SaRcrchia aia ACH CATOTTVOIT

ernie wa | aelre s4w, 6 « A

(8) atts orcate-alea oraiceia fay gat fava, aie Senn

qit score aacdia a Beng eeaa Sheil caret {Cs |

Besa ace sian ores coca areaie yin ate oH,

THY BI TN Sacre CHT ATT ATA |



BCA F-AlPAS Svo

yd-Faag ae (Rotatory dispersion) : aaa AB cere crm
aA Fry Scary Fy awcerga Gry rset Aware este fay

Sens ( Bite latex warcrria anencer fae) ate care

eT S-Hlera arecaa teor fara ara wreca fale acer oeaTs

Tater care gifs aca | aBerca fatter acer orate ram cUTe

AAF VA MNCs Wea ocemsa fagqy (dispersion) 1 arcars-

Aira ommeda aim cere fay onenced fafery wartarts fates

zeae aa yi-fagaa (Rotatory dispersion) |

qa-fagace adiiates aca ferry ata Gea laa aw

CHM ALT TCA Fae YA ara ytfapay aoe sare za H-

Tagine arene was faces atm orale Face ata facwacea

CHAS AFT TIA STA Fat Cat fate cares fagiaw fafor acer

GMUALFA WAY CHAS GFA ACH AFCA MSCS MATA | STATA

CAT acea Grcenatd farses aI A Bas acai ZSare fay

BIALSA me farase am Aotas weoty a6-97 fae Givve

CHE ATCA |

qe-fargacea Byiga sas fataiacra ope corare WM 2

Ta scarea q4q zx ota 16°

ey . » » » QL

ayt ,, » oo» 9» 4D

gefate ay encrifes yefa (Specific rotation): came

SCM SAGA CHF CANA THA-HASS YHAES Te AIP SH Vy |

STA CHAT, tains Geo casas gacta qa Gerny Fara FAT 2

AACA NES GAL FACT AMT Sars-ayA ricwa Cry uk Gey

ayarea Gra fasaxiter 1 ok sen aca cacy qdarcesa Tralee

Areal ACs FA SCALE 8

qeate: fafey eaecactsa AASM-AAaPSS TCTs

cara cine atonts-afers ora statcla gfate ata
@ necks oss atipe-fafee wr crfefatts AS acca
aia] Berm Sa Sema Yas catatal Ae MTANF-

aia omieda oF cotntaora wt gata wm Gert qfae ale @



S¥8 SCA FA AIGA

acta ate fa.ia.ce aaa ala Gora ae aes Sa aa

SIN BM AWA SAA HS waTcda | Fares mpemM JIT |

qaes STCAICEA Saws wa gaa Besta Sra irs
FACT | :

44] 3s, cine garcia V fa.fa.ce m ona Alea aad BITE |

@ gacma feoq ] cits. att aq atopy saa wT IAG AIASS

Beacsa Sry wa O cara Mass wai Seca Bcees Alera

mnTeda TASH Aq |

6

Tm
10° V

Cwigads 5 aa Peioty aca fata 100 fat. waa age

am gat eis 20 cata. ats ace aren & aa outwatcad Antes

RY MCAT FT SALS GES” Alaura Alors Face | VPioTAA

a=

GA FS ?

oat §=6'65° ; 1 = 20 cata. s m=5 aa; V = 100 12. fa.

. — 8 _ 665 _ ap.pe
FATS °= Tom 20 68

10 V 10° 100

we sce faola, cotenfafacre :

ATS MeNs-AhrA omea qtaes fata aeneit 4A SRn-Oe

ToCHA ATATCA FACS MIN ACI | AHA MaRS sacs coneniataora

(Polarimeter) 7% 2H 1 Braa acay aM fin a Sag IPH

Tata Sq AT Vo Mort Sariactae (Saccharimeter) 4M 28 |

ormena faay Bag ate gio fracas TTC BICTA-Alera Taos

Ose BoA ATH ATS BT «aa faceras iqsaiog await cores

SAAT TN SATA HY Al ARTA ACT, ATLANTA SIT Sel AeA

mm. an Ss Soerig Grave Faw acd) faceracya Hcy Aeey

aline cae e Siiaacay mea ws corets mga fay Fan AMA |

Tag ebaay ofaarr-eeneics ya caeit miamncs Gea TeRTs ASIA |



DCN F-APAS SHG

Fal cHIeTT ioe Giocwa ‘AY BRST’ BcHE, CITY cHTY TI fain

eM US sist facracsa ce wag WceT AM MATT TA

OIA Fe CHT Ses foal Ms carncne eocmas Ah MITA

Te BS acwi zSare 40°-50° cares ara 4°-5° Eeera ASAT

CUCH Bem AST! ak wie CA SA eT aaTAsT Bay Wary

FN ACMA! md alas wiv comentaiaorace Areva conentatacra

Teal Scs iagiaies fate sacra corenfafaora age

RA; OHA TH awl Bets anglers 4 Vinies Fiv-greAT

UIQ FN AACE s

(%) Arata comariataera ;

(q) fais (Lippich) conanrtataora ;

(1) acad (Laurent) coreniatacra -

(a) fa-ceraré (Biquartz) comantataeta |

ATATA CHTATIATIOTOAR Il ACA CHEN] AACE 1 BA AACA

cHeTialaoraqica AN McA CHEN 2A |

fafets cotrerifafabras fatis Sgifas ak conenfatacra

AAISS fascaa ocr as a yi utsiae iase are FA! TH

ARTISTA ACH QS utotae inva faq asca, Sirs Te-leareyq

coreniaiacia ae qo uistae freer ferry erate, oe fo-ferey

CHTATIATAGTA ACA

fe-fetea fafts (Two-prism Lippich): «& 3H

qa wiqés fren P,-oa one wa ats faen P, gored foe

F L P, P, A E

LA = C= iV Ss f— to
Sl T

fea 3%

fe-faay creatfatabtera vet-foar |

BAS AG ACF | P, @ P,-w FA SAG YA cae care ( ATMA

3° atl) BAS AN A eae acaTTT OF CMF

Seca Fal wai cacaa face facwas last A eae ase



Su SMALE ATIGAT

alema E watggi fase inert ie org ora Ace

man cats cay @ wiiaata ( foc cream zaia) an fade

a AH! AAASs @ facwas TASCA TIANA MCF FICHA AeA

T, aa aes orcanre-atera omiceda aa crenlay i AAA ys 213

gio area cee G, Gam aaarei S wait am oneencea Gen,

F aaarty fears, S] TAG eae L abyquace Aareaterstat Cora |

amas, P, aas P.-3 aq ScaHa NAS STATS caTA § 1 OS IF

wepgia cat (Half-shadow angle) aai Bey Fa ATA

cq atoo aa fara Taras A-d cag Sorat FATS Aq |

(%) (4)

fo se

Taceacea ya wa aie P, foercaa qaecna ACH fae ARCTIC

A, ara ems, giureta P,-0q fous era sen BICETe FEMA

aneny ai fag Pow feos Tre SIN oer FoR OT

A 98 ACH SF HICH AT UTaTA Bocwcaa Bors Bes orbs

Brmias acai yocwale oF wagA CaN cand, G1 A,-isiee

FSW CQ ATM Ala! = Blaa ale facass fase ( yog-ow iowa

A-& ) Aran yiaca ( S-ofaaT ) Pi-w Ace Teal SAQA Bi BA

wera giscacat P, an ateso oer qaatsy eas P, am alaga

ae oneine oreantes avai ace yfucraite aca A,-biew

qea wy fag ate farses «h oie maga fos srararia

Toa sow (F) uqart A-aaecy arn 2x, Stara Go faze P, «

Pow Gye sey cass log aces GrHCT ACT FAA |

wunata Gocwca foal aca A-ipiew Fea wy | «ek TTaTaTiar



SICA B-AlPAS! s¥9

STEAL ass wdcaeciy aaa facwaace arn zat =A, eA,

I ya arry Candia (contrast) ay oF wagaie facta

FAS GAIN FAM! GS Tel sov(s) fora A, @ A, Bagnaay

TC WANA BH aay Grates wesley cares Ada, WATE aA

O-4 Searsie t Sta ors zee 1°5°, qoute A-cs Boraraa

SATA ANA OF AY wala aay Sera aim ya cant 2’ca, 4 falta

Cat SI TN OST HAA aM) ALAS siacy ar eA | VeleRTA

CHAS BACH PTA MM Fea, fe_qa sq agegrn ca face

A, waq A, Baga srcaies aeiote Aes Sq SCA BIA |

OTA BC GACMAAA ALAA AT ATA |

MASSA AMT BUA ata miloo aa face facsactaq Gorgias

SIMA CFA G SilagcAaA AS CEN AA GAA FCA AA

“Mss waa waa alra gay crea ani year eorscaa foa

anfea Ini | wrara farsa faaace acateascel giaca yiorwacs

AF SAH FN BH yAATA Taras aa Cw @ UilqNAT

AS COM Bl aay Ser msI saat cas Alea ward Ta

Beryl Teas alga TER ATs |

fa-forry fafo: of wage Anata yA feat

faaa foray cem 211 P, ae fae aqie aaa giocwa Bp ace |

P,

LAA LS"
| V AQ P,

(4) (%)

foq 399

fa-fors a fafacoa aeH-fom |

P, war P, git card trae oe once qiocwcaa aa s-Selaet Fea

Ria GY ACF |

Pi, 6 Paya om mama Aas fey Sera P,-at ACH

may rea ( 3°-A AS) STAT aM aH «Gh wHTSCS Ge ancsa



suy SACS A ATIGa

yicewcaa Sey A4m AMA MH | «Ok aenet fe-ferery anette

BAATA Mae Wat | «ylorweay Toa eA FSA MAA BH |

aca (Laurent) cattenfafactas «2 conentatsorr

NTSC WATTS ASAT Gy ase sere ms (half-shade

plate) magia FN Sal gio AMA Uearara cow BWA Ta FS

ara a Ueiegy AS awe FN aN! Se as wigs cad AOB

Sime CHAT BSA MIS ae Brae AGB soa ATS, aA 4

fea] yew

ayety TS |

CHICA MSIFA AMA TMF Cra Bara Sry 1 Fie cay ClEKT

area ar AB aarea ger 1 corarcea qa Ga AB ancad Aareatet t

masse P-aq ( son-oa fsa) qa GA Ine Alaetene LL a7

AUSAA BAI AMM AA Slee giecwraa sepa aden AGB cacs

fate Scenes sa Sa UAfaqiow sete LL'-aa AaTeaees ages |

um as, a8 GH AB-3 ACH O CHM BIAS!) «Tey CATA TATA

fac ATGRTA ARCH CaS-aTwAAG ACF aE A once MSTA CORTE

ane fate oeenasa sry Sr Uens-ee AB-a ace aTaet



CICA E-AlPTS1 Sed

cares (5 a faa gra NN’ wage areca ( oS BeNTAT y30-Ba

Toa b=a ceait aoa) faces fas Aa aaron LL’ 6

NN'-94 Bags ceria aatayes GO aaray Gorarea SACS NCA |

Stl FG @ cares Gog aes LL’ e NN’-07 Aarearey FA

cos 6 Oey Heine aca Bex fers AMA Mtr (llumination)

Veny SAI Grae sey Ger oe aga ata awe fem

CLAS Favs ara, AB-3 aagnaa Paar az |

aay ate sepa aca (T) mites acera afaacs oreena-afre

G41 GION ZA, SIA FS 6 CTA Bou Brielz seat Agra

GEHTS YA AWA! woeaq facrascs cas fers Be we afaare

ara, waa Ger wet aaa vty alee aca: a acres

{ACTA MAA ATM ATCA |

fe-catate (Biquartz) @ Sia aaetas wear mcs7

Minas feces ATS Wasa sac A Uae yal aH

3! P T A

| ———
. =—-

L fe carar@

atr Sey
fea 58>

fe-catatcea Deets |

Pa-STATe Bes Yio MASSA CHANG cee | Stews sis Roy ATTAST

arate ae ALO cae arate atenset cre ms ARQ Tal

Court | Vernal ACMS-VH MCSA CCA ACH AY HA AYSTUA



Sd0 BCAA ATI Say

SIMSS Srcors-aiqy wae | Gor wewa cree 3°75 fafaiacrs |

GRAFT CACHA CHATE *TCSA TIN A= 5600 A.U. waencnes-faters

AT AUASS Beeanrsa sry wrma fas 9O° alsa qian za!

Te-COTATCaR ACH Adm ATH SICAICSA Cen Beara Fare Az!

Ores P-lqgad LENA SAT A ces WAS Bea Sake ws

qaigs qq acai AQ ata aaase care facie AM OICAIcea

Sq SH TA, SAH fe-caras care fae onrare fate ae-0a

UAILFA Seaway Ts-orq Malye xa G1 sso-wa oa cals FATS

AN WI 7, 0, y, GHAR VY IWFH Ae, FIM, I, ATH @

Haat Wer Fy SAF Ales sar ash aaqet aa ara

WISTS) CHAE TERA CWA Wa qa wag farats Tacs Acq |

TACAIS TABATA TH Ser Alar CHIE GaRCnessa MICAICSA STA

ACH ANIA MCF SIA’ CAR ory facsas ara AM arara4y

a | Satay SCA cos 8 Goneera fay faceas aa Aviles

Ra aay facwaaes aie AQ-a Aarsare arn Za UR’ Ye

carara@z? A=5600 A.U. sacar seat OICTs Aeratgy Aca |

Agitas ae Aq ala @ Alara faa Gey pra cyat (greyish

Violet) | Wars facsacsa oF BEA Worst giv BI eA

yt cren act | fag Faceeece FTAA CIRCA TACT CRTC

ast uggs ater age una sige fers caqat (Pink) cen aca |

wrt Taveracea AQ-F AMSA VTBAG Gos Fant Bay Sz

ASN ATA CHATCA IRCA ater @ Arca fECs CAAT, STATA Gennes

ATTA CAA Gata Tacs caqat 6 aca ale AG CHAN ATA | BRT

facmacea AQ waar Gea oda ra yal secs Thats wtel

(Tint of passage) 71 awl Bei (Sensitive tint) aca

ARCPTATE-BS’ coteniataorca acess trsece 4m] oF abe aro

OmAlaS FCA HTS VSN TA! OT GTA cocs CH CSTTS THCS ATTA

qAra WA ASA CA CAMaST Serny FA, STA Gey ok UTA Wey

ALAM AL GACH GAT TA VSS Sq TA I |

carne Sincea (Wedge) aaeias faces frac
He MCN GACH CHATS MS BI Fea YT FMEA FTtea7



VCS - AST SSS

wm fata sa aa ceca fareasces glace qfera arm fade

FAS ZA AI AWaSa fawey P-aa mca fecerars B-ce anc

RH CANT NCH BceNs-Alera waa aa T, Sata as

HISTTS LAR Qsio Basset css ATS AaTRcTA R aae L acs t

CSS WMCANF-AHS GANs-aheya Area) «LL cararsid apo

giv stare (wege) 0 cirer-ay way! wToTT ACM ale FR,

S aan tea sica giratetas sa ata |p oa ace sear iaoTa Cea

ACMias wae aay R oe L-ay aqrtgisce farwage A-ce

AM BISA VASA Bw Bal awa Ro Lew wine ara

L-oF Fat CS CUTAN BAI OA Ble L-a4 4aeq cay

aqahew BTS aes fee aya L-ay cay R-aa carey AMA 2a

Sea gioceca ycant Hrisl tera BIA! = Aar are alow Bey Tara

oF BATA FM A ore APA TACHA cava ataine 19

eM SA! Clantst mies ara walAIOs GCATs-AlrA Fa CHEM

RA 1 aa Want VTS BWocwa cas GAATAS VIL WH, Ss

ata ciacs acatea gtaca orata ycant wrens fetace Bi 2a

eae wscrrigca card fasta ATS CTSM] SAL RCA YE AOA

aatacs waesy (calibration) xIF Sal YI Sac AACA ATA

GSeny FTAAT MAAN Sa AA Aey Wey CF FAP wIF

fata Sta fare aca t

es Siceteafeas) aCe capcarans SS

BIUUF-APASTCS WAM SAA Be GAA Cl SSA Gergen

Safleraay Sl Tatas asic races Gas fete tcq aetias i ak

PETS BPATA ITE AAT calor some Aan Yio maT

faonits face qiqeiter Fela soncy facies Fn are | trea asto



DdQ SMITSA ANGST

AISTTST OA Brae anaes qi aca «fora creme arava, OA

Y-aeeq aaaae sic Cates sory cosa «= Ice s-alera orate

ara ata Gz] OL eae OR aa alow viv gela coaca lacaias

RACE | Beeas-alea ome ace Fa Te AAACATAS Fle

ty Qazsy gis JIN FCAT coves ATCT |

A Wana Gra Tals CCN MATA ACT

BIA ATi SA BH AMT cars

| SI ate ma aaaty fax fase

* LE X ata fate ema ye0s SIM BATA
APTS AA ash Calas Bocq

y alam 2cl1 ise Cem = wa

fom s8~ amas ay ifs ATwa-aqse

SCANS Sry SA AlHEH MACY SASS MCAS FO SCAA YAATH

A AT! WM MS, Heansalra cacy ( Twat) Bq

BASS FCT AMEAY 8

. Ant
| Y =Qa sin 7

CHANCA FT HA ATT SN TH OR sory ye Fela FAT

acess BF, Aery Alea ¢

1,=a sin €,=a cos on (i)

Ont
T

nN, £,-0% Ala afesorast ae n,, €-7 ala aast ela

Fry ACT | HATA SICea atlas 8

2nt (ii)
AIR N.=a sin »€,=—acos a

- Qnt
N+ 1, =2a Sin a

AR £,+&, =0 |

OTT -Aiea arancaa ace ale Feta Foy gic x Gay alsara

Bq OA OMANI GA AX ART v, 6 vz TH, SRH

Qe ACE Srey He laqiaies wileaa WN WSS Aca s



WaaTT Ae gt CawATT | «|= SAT

ONC F-AEASI dO

On _ Qa/,7, =a sin (+- 2} £, =a cos ( =)
T 1. T s

_ 1 _ aa(,_N, =a sin a 4 =) é,= a cos S(t D,

WICHA Aig Bry Aq s

n=n,7TN,

Oa sin 2S - 3 (= +} ma (2 i= 2a Sin 7 if 5 vty, cos T v.v,

ag é=£,+&,

_ an(,_ */1,1)\)... m/l _o1=—2a sin 5{t ; ( + | sin |
VU, Vz, T lv, vy,

CHrae TATE CBATAA CAN 4-04 Be Cos = 72 (1 “3 WIS
Tl v,

n 2 1na (5 -- a] ACATAA GUY GIF, SIAL OCHA TAT w, T, Uy, Vs
1

AF, toy ATS £ BATES |
aoa n 6 aa aT ATH Om rr
sercagq fasta (Amplitude) fz {---4

Sle FAA | Y
naa é yi mem ay aA oil,

CATS ABM BACK, ACA ACT TA
co

q Cm

CIA Wes ala sme waa fo 28

AAAAUAS FH BT | oR atte FeMLHA NAH CCH CHIH RT 4

TACT AMPA CMH ATSM ACs |

— = 6g, t# (11cot (—4)= ¢ cot Tr (2 =)

_ mei 1=cot | T (2 U,
[ nisperaet qa ¢-0 Gorge foe acart sta |

13



Sd8 BCACFA ATT

Bae o= 7 3]
. Vg YU,

ASNT TH MCasa Sry cers Malo SUALsA Sy > AOA

ICA ACT “OMS BCNF-Alera AMANITA We BewenrsaA CAF AS

UIAA AS WMCH F GS WS acy ae ffs wmeensa cosaiva

qite Se a Ag |

AAT BLANCA COSTA Osis AYA FAIA CHA, =A |

_m7#{1_ 1)_Beye >= v. 3) =2n

a «=oT/(+—2]
Us Vv,

Vy, Vg OR 1-H fa fe.an, aacs ar Fate, QT / (2 ~ 3
2 1

Cats. HACE Soy Seay ase Ay |Fey Aq

BSF — cala.ce Y4q=—2n twas

UV, Vy

~a/(1_11 » » = re =| ATOR

= $(2 -2)
Q\v, UV, ”

Ay w= 20 = OTIC SOraTes |

carnicéa ctafees:s cores aes arene aaaa
SAMBA CA A TT TA, HAM Gla AMM BAT | | RATT

TCS, CHTACGT TNT ALTA S ISHS SAF SA Gio SceNs-wH FATT

he mf ST Al CMT AT GFP WIM CLS BA! CHITA

CHATS A, WMA ATLes-Aieea CaS-atoATas cHMMEAMS ak Catv}

arery | ome akerela amet ce yi ladle gett sm

Ceony ara Sin fale een Sees-waey Aaa Miaw aq ak



SNCATF-AlEASI SdG

TUS CIC GUS GUHA AAT TNA Aaa Geowy avq wae fasfs

aig cals serait aaa Sr wifes Fry THAT

Gr as |

fEa >8¢

ana ae aga (Sir George Airy) sat S04 crea, FIA

ALSA-AINSS SHIPS Bas crassa Toor VCANs-saesA ACH

CHAS ML AAS WA IAT 2H, SAT G1 gio Grgala seca fates

ara Tals ACT MAAA ACS AUCH | ALATS-AT HA ACH HATTIE ak

gis Grqala Sry Gio NAPA AY AAACATAS SCT MATS LA

BS CEBCACHA STG ASIS! HAP 3

Cerra Acae BICeTs-AlrAS AWA Sr aeilas orsq ATISI

MAE] BAT |

oe malsra Ceron folq sas uisreaet @ atradt

CAITe TRS HAT NTS HTN FS AAT a sho

niBTsSla Ae LES ATTASY faery UF 1 Sl AIG F-eNeTa Ze

Tay GIT WAT GEM FA A, AAW aso BAS ws eH

(ta ABCD)! tha Le R tive foe ayia serra aac}

e wisest foaqi faerayiaa orars-ae AB wre acer
ayer acel aa AB wa ath aauragios apanty

atepypy APSA BIASS FM AA A ATCT ASS BATS sey

fore.ca gis samt faonite qeln som faceias aca tater ceca

STAT ACT | aT Teer AY MING RerH, eT my ast fers



Sdv SCMNCFA ARIST

BIA AA fay fawta fereecr ora faertaee een aa! | Fae gi

fore taa facerora ulerqeé} @ ararast scare cana ataasay

qr! ate vu, Ok Vice caTaCea ace TeTaet @ aTTaST

ACCS A CTA AN AA, CIV CHACHA AG MANTA

uferaet 7 R-piee faa qyters v,> v,

ieg amast a L-fsiee 4, Uy < Ue

foqi >8e

CHATTY SIA ASS TTT |

ayy aey fore care Teoly faecal acaera Aaa utpract

Ba TAMG MICTF-SAF CAT AY CCF YP MNT APT Fars,

yea Gi laa face faye aca arast seria cea fal
faa ve We MT! Bete aaSl som-lahes encens-oax

CH MUR YR CMH AY AMC CIT Bare! YoaTe oF ahy

facts fereca “iicta Tacs fagre acai oa feel cece Goly

Tore. Cl AGATA AACA VieweTASt sory Mica Tacs cage ATHTACY Sorry

Sina face Tage acti aete acer foeca giv aly apts

ee MICH BH MNT | | RSI ae TE fag core atepyey gio

Tarts SI GIy GTA TCT WIAA cM Mey Sey |

CRA SE BA oF gis aqyced arcens. aaa faethe

eorq-igine ceq Giow! ak BT ASI fen w Fela aaalow



CCHF -AlPAS 539

ereencsa faceras rete opie omer em ate aa A ome

H aiacaroa vifarpas wae Tareas ise BARA Bea aTSIs atopy

CH TST Balas OTF Ae STAT TAT OBA Fry ATATACY 6

BAAGA Sy UPSTISY STS CHCALTA MAH CIF AAS FA I

SALTS HYSTA Vw s oy. fo. fee (Fleischl) sare

TNS GATT BHA MAE] Bea ATTA Arafecta 1 fei Fea

foay 589

cab Tata oes Soeqien tion fey face, Sorat foorgant cra

AAA ALAS ATSIC | fore pater arqca asenast @ aTarast

waa face yf Sa VA AS Poh ye tere cr mama Taetouat

SIH MH! Ay Toe y-ATAs ASG TSA ATHA WN Zarss

wa Bye We TNA Bal ae Ms WY, AISA-AVAhSS

Icencss leas fore a-aTqea feos fara Aeyrlers sea faorats face

ints wears adie Sa ea ines Tage gio atepycea

BICATSCF s OTS Tantacacer afapas @ TAScAA AAT aN] SCT

Cn cra ase umprast @ wrais aaraél face galnera

AINTS |

FTHaNtee4

Cae sete Posy HANA GNs-wH TATA IAC

ALSA-ALUSS BCME BMT Vr Sra sear fre gfe za

Spiele, oractias untae eels wai 1 Sacra stee akaey Gay

m1 ok eae PT a ooee-afere at oat

face aearget oriaca, ca qa toa Srota face aa, Urs aiserast



SaU SCAMNCEA AIAG

qiq oe ct gia ora fandte ine 2a, ore aaTet qa aa I

ASIF Micarsy-Alern wares vieiset @ amast aya weaver

CH ATH | |

ON F-AEA CHAUCAA CHE CHMCAA NAC OS AfFASTA FA

am eal fag Cat Tn Acta CHT Alea sada Tatas aTSATAA

atan mat aA san Cas aaeda aaA eT CagS Bator

aa, AAPA, WA aelor mAMIACS CHR BA BA Bay

AIT T qaeyiars yio A aco ANA, Aa war-na af{a-fay |

STA BiG Hee niPNITS Soca BA Ve, werats xa aarast

SAA FA! MST, STC TH, A cat Aeie as orga Hasan

FAA |

TAG ACN F-AKASTA BAI AE TeaigTs BAT! «=F ARaeit

BAA FAA AAMT BMICHMP-AlrA CHANCAT CACKA ATTQrTst ;

CHAT CH SAMA NPS AIC MCT FAY A MCAT CACMTA ANYATST |

AIA An sosgzia fatey fanats atta ceoncaa aan ala qq

MOF cHancaa Tag steratisiy camerey | G1 ao Ty SICA FA

Carcnrga acta Ace cMorgibersa seTyatet fehey aver

orcencea faler qfcara cet ca fapan zx, One ace qs Tama |

CATS MNCMTS-Alra aT oats ase mpoTiaiy wt cata.

WIG BACT TIN Gers qfacs 2 omnes qiaree arr = conentatacra

QTM VC P-AlerA AACA FFaTeH Han gata apo fafa BM AA t

Hoar an fains oer, acae ober va ta-caras-ye

coremiaincra Baye TT |

HAA OMAHA AWA A OE Grins saa SHyMTAl

OBIS AISA-AIISS WMccsa ATalas aaa coTaatoiaters

FHT CHATS ACM F-AlEA AAC ACM F-AP TAIT SCT FA TA

nipeTaS @ anast gio gala sory Tafre zai Sim falen act

MAICTA AL AAA A LAL GMAT AMT MTA Waar Gey zz I

qeae ae core fais cena waa qeta sera gio ona

faire aca falas sory Serey Frat fag ada cates sercqa



OCA S-AlPAS! ddd

wrra oF faa soraa rs aivtfos atl GRA UisTASt 6

TAM soryia Taxco Aaqea fowa fara aaste cates sors

Teniqee sea Sta SrQa AIS ator Baa |

SPAN

Sto Oens-aleae ware ast water aa Bren FF |

HISTTS @ AMIS) Foray Area fact BF |

Ri OaTS-ATEAS HICH FR NGA, SIG aE |e mM ca

SA AIT 6 SSA GAGAN Fraa ?

Ol BWcans-Aleaol ACH TAA ARTAVT Seta Fz |

Si qfacssa Aen from sq qdates faicaa asid orate

IT FF |

qi bts cas

(%) fairs ta-Tore a comentatsora |

(%) aad aeegra coranfataors

(1) fe-carar@ @ Ora aAATF |

(a) alae sts, (6) stera-fafro ta-carare |

(5) 9d-farpac |

Ul WcaTrs-Aleacn Aya cecacaa SRiC faqs Sal ok ScqA

ASS hola cwayq Bea wale] Seatacata ?



SS] Slests

— Stonices clas, tapfes cisfe fara

a> =pieicce cSta=s-sicen=s fers ( Faraday’s
Magneto-optic Effect ) 3

TRH BAe 1845 yore semcsa Gia colys-cHCAA

fem onigesra traqi feta ere; scan, “femal olys-cHm

VTS Hare GH alonaes-falne ATS AMT Bcas-AleAS

uf-atrg xa, Udie 2 ae ATSA-ANlSs GANGA Sy SHA

qiq Wee mea) at france srace-frm (Faraday Effect)

ACA MTeTatoTe Mferat cotys-cHeA ATACS AH ae BICHTS-AhyA

AX OVS-CHOA ACH AMSA Bee AM Blas eM aH

FF Az |

Aes wracelena obe Fara aa wats cloepyces
gio carers (Pole-pieces) M, M-aa ata aqraty arora fer

SM 2a 2, fea yi can ask AaaraeTA acs «a fen yo fas

. _ cooe M M wees

{ CNC IAS
LN bor

foal sv

wtatce-farata ray |

BM S-AY] LEMS CUE BANAT AH! caw Gor Tay acs

WE Te YR Ma, Ii—A-ea (Lead glass) «aie

area ve Gi cpa yfacs ye tyeq P was A aera

AITSS @ larerqrsa sre sera | S Ger cars fae oreenrece L-cowpst

oa Sl igo am amera 6 aq atpyoe ata Fm aH

F-feaprais am Bes ces HITS FATA VICMTFTS Avilers

aa@qi E-afeca (Eyepiece) am gscea orn 213 |



oreencea olys, Capiss aete fra 205

AMT Sive-_ycsa Peas awe a orice P was A faay

qiore faay BaRICN GIA Sal A BCR A VHA ACT I

asary Sioe-gycta Peas AMT SAC TA ACH ACH Fovsae

wrceamies zai fag farses free Ace eCATRATTR COATT

ara gioewa waste 2H) «TaceaaTe AS MTAITA CHIE wae

CAMCS CRIA ACHTe ZH, GIS Avs corys-cHaA aASIca G F1cHa

JTS Ga Geng som Cras Ysa | PSI oF cH TMA Bay

Bee, efor, T4-cHAs ASIS WIAA FA ACS ANCA |

aa, B4q Ok-mMAPAG (CS,) aAgls Cares cHrMe ByANCT-

TM ee Fal ATE |

sraw-fra fagiatas fanagiacs oyraa sa

(#) colye-cHCAT BACON ACH ATATMITSs zea Ft Btw OTe

wete qty O ae cotye-cHcaa anaes II ara, 8 « Hi

(%) MacTa Tey oeea Caha alee GA ARATE}! Beye

l, maa Cras xv, @ = 11

yom O=YHI, aaa y ass wae y-ce STACULSA HAs

(Verdet’s Constant) a7 |

ONF-cHMA ACH Bcens-ateya vq Asa wm scx ale ‘a’

CH Bas wes, CIA’ ARTO aca s) 8 =Y.H. cos a./

(1) qftra fee syaca siraco-iramita ame omidce ge

CATCS SIT SA AAS GI Boy awry aftavs e arabs q4q-

Cennmasal wail 1 ew ye Gace UA, TA FATS aca Olys-

CHOU Asis AlTICAG BWA Cerny sey | Li Porta AICeA ACH

oak face Sener qtace zen xa oifeies Yela oar sana farts
face Berry qAacs Jen za cactoS Yohe | :

awn wets oanens-afraera wer sao-lraa asl

ona oped 1 | arelas arceanre-alera omit wissraet a1 arraet

RWS NA | lay OR AM STes-aiya Bloycra Gora farsa |

cay, Berna tars Grace, wisnqTel omg som ware afoq Sora

THCs CAAA | «oats aly ACH ASA Bee asl ATS



QOR SUCAMCFTA AITS

wrcia an ate ata UlSyy Teac Crem 2H, SIZ'TA acy Ceopgy

Tit 6 Sonqel orancsa qq may fasts Hes wae Aaa

A SA aH aa Py AAA an foe sige aca aa «fay

eytaice-farata cwce sitar fee eicnis-ahay afeqcen

Big fray aa, CH COINS-CHE-Beotwneth clatcER
fecesn Gory faSatrery aie am orensaiqes ate ora

arareaa aay Telace Crem 2H, STATA MAT Cagy Payins acai

Twa 4 Ciniys faolr ym pica qtaa vitae Tagine aca

eRoy ATT FFa-lrm-tahes sea aN Sew Face seas

TAS FA CALS ACA | |

SACSs Has eo Gla ata faa s ong carafe, O=Y. HI,

Ayq y Wy Sacer wei H=1 ay (Gauss) wae /=1

cata. vaca, y= 6 catoar/aGa/cria. 1 scree omicda ceca Sravwp

SATA TW We— was 018, sq wre-AMAsaG s 043 aae

aq TFG tbs “O888 |

CATR), THEA BlI] CHAAGA LI ATS ASA ACH AAI

COIYS-CHN ATHIT Sta ya Gomcay alas qq oem cae |

Ca, a OD cals. ar conala Ae Fy Scrat af Js, Tee

On caiwary alsa Ye Sz

Sracurey ete fata sare zr AC4a sev-eT fea WH

naar fae axl Sealy sare aver cotys-cHcaa aaey

TA MCA TAG BA HAL ASIF CHT Fy TIM FA l AMSA

aq aiacna ten Ufo, Uta 1 Teco WRIT FM ATA |

BAMA oHlys-cHA CEs Ge Se CAD aca oss cry SIF CATS

AT | OMT CY CULE CA CHING Grate (Data) fara Sracwcla was

Tax BA) ATA |

Beeancss wari Sia Sarwar was 3 iaSaeitey

cuiaitera, Saweactsa aces wre yin aargret 1 ak
TAA WICRTS-AEASTA «CHC AAA THATAA AA TOA

ANA QS OtaTtA fA WITT FN sca |
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wera Sive-gysta os Baers a sie Tea 4

BTACG McaMsa Sy a EYF-cHCAT ASA Mises FAA |

Bawa oF Missa Bags srwecacta foscs aeoiaw safer t

Wiye-KysT Glga AAs Seas (Voigt) wnarce-leaa acess

aren trata | a aire Gorge yece ok arin orem aa |

a. Sfse-sicaara feren =i =sre fepen (Electro-
optic Effect or Kerr Effect) 2

wea sq 1875 yore saner Gara sieececa frm

oes sy! Gk fem Up ame wR Ciue-Troters

(Di-electric) a3, caTa—ate, Uias Coa, tract aetoa

OAT ATA Sioe-cHa cary Fareq aasaio Sive-caraa Ovfgtearcer

CAS-MOSMIF LW ATS BA Gloecwy BM AK AH

TIICIa Cas-aionas frare melas zal BA Asie aA Tse G-a7y

ye fanats ora faq ara wait ocat-geeita (Induction Coil)

catl Zesty giv a E, E-@ @ feng gies aca stare cart gio

amsa Ws set cay fate Sina ast are eal Ase e

Tacsae faee-goret aerrcs Pe A-W aaa Fa TSG AI TH I

eats asaila oranrea ayy E, E oipe-aa giva aces Gerry

Wive-cHway AH APSA Sioeata qior arena Trex osica La |

AUT VeeIPeatse we 1 misc fava gies Taan sages

Sana FA Bl ek BTR Gvews THT CHM ANT! Fay

Sloecra act FH wa ghuowa STATA arenise Bc CRE

Tareas fasatocs Goatecs age caacae qivesa SIA MATT

BAN | ASA IHN WA, BTACG-lPAA AS ara sory Sera
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q4a zat faq Gre A

Mea Fest Te core fate uneens Grgetera aNatow xraE t

ASML GCF. MYM BI AWA CA Gioe-cHrasq ASA FHA AF

Cas-atortae attra fas cate |

ACSA Alecas Tacsyaq1 BACT crear

AITSS Tawa P-cH CALA AISS BUNA FIT SH FAA t

Cigecurar Uleyre wrafaaiow cacy ators aNatow acacea

sory Ss Glace fof wenscs Bayes fara sara cre

aa Gugein Soraq wsis @ wag wafaaioe zoe 1 omMfshss

TANT WYAA BCA CAN ACA, AAT GHOe-cCHeaa ACH BVT CF

45° cra SAS Sat Alor Bias fem Bl FAT CH

SMe-CHMA AK AMBTA VAT Ayers Bays x’ a Me

fem TS Fa TAM! Cloeceaa hea uNnfatos cacy

wiegy aiaaies wade ada fandtegel sae lesa cre

mMaTGyT eA Uive-cHcaa omavena acia ace wk fem AaTqaret

aq |

CAS Cala Fa Term vec] SAS VA CAArs as

srepa Mca TAA BICeTs-aiega ACH AYSA ys cers Ze TST

Poe

SS SS

BIGe-ALAT AAA Sioe-cwa AAT FUG FA = AAa-aten,

bracers ete Gacera sia fem ak wmaiog MACH Bere SH

a1 | atareta aaaracs Sta cota (Kerr Cell) wai are

ferata Geony iC Grrgala Peysy Magy AY Gera TCT Me-AAAT.

faginias ypic cece eR] ATH s

d=K.1.E*.A cla.
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aeq l=oreneaiegy aaa elves yita th, E= clvefecte

OSs (e.s.u.) Sibe-cHTA atte, A=caboiaera waRcrd wae

K ate was, ata art Stay aves (Kerr Constant) 1 scaetv

ceca fa.fe.an. ase K-99 ama— eaiaq: O06 X10", Bas

710°’, qaa-caatay s 2201077 |

SIA CHICA ATRICA AAT BINITAT ACT YT APYSTCA VMSA CA

Tata SN AST Wary |

SO =BiTSS CoPa=s-Sicen=pal feren (Kerr Magneto-
optic Effect) 3

1888 yrs FTA VATA FAA AATA-AAAGSS GCANs FITS

SiGe-HATeA sis wy cawere (Pole-piece) cars afosias xe

Sige Ato one aia al ash ANEA-aTATSS

ateqypg CATS aTey ators an afosiae 2a ATATS Crete

ANIHSS BLANC AIS BA CAH AlSwAsws CFS EYF-

Cy Te we ZA At fag oF Area afowecaa fem

WAST SHA ACH ANBATA TW AYSeaA Smiley GIATSS atega cwcg

on Ae at «8 mabe RaTSe lag P-ae aay BETH

an 2a 4, P core iaie aaatoe oreenceq seq S-coara a7

ACsA SA WIIG GAA ACH AMSA Weg HY ai saecwy
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oys-cra acai m sca faces fag A-ce faay weer

Oy SH) aw olys-cHT acAIT sarey yioreA GITeNTSS ZA

AMios aremea oF mfgaecaa asi lata ay ase 4 ATS

DIGS AS MICA | ‘ moe A-A Ult Gigs Bleqaiagry

(orientation-« ) gfava wax A-cee atatearqay gfaca gored

OAT SHA FN Bl ome COlys-cawwoe alowawq Wa

ATSA-AINSS MMs Greta aaahSs oceans Arwwsias =H,

IM CALS MCA |

os =3Sq-3JS cBera=s-siteti=as fepen ( Cotton-

Mouton Magneto-optic Effect ) $ ;

1907 yuIcr FoI QA FUT ANTSGSA FIA Slywcens ierara

AIST Oys-mens fem wiasssa sari Ba car es

CYA AANA TCH MCTF-AT ACH APSA Genta oloe-cHcas

MATS OTF-CHA AAT FAS AA 1 ACHMS ATLA WANA FTA

tema sqan, d=ClH*A aa core mem ant, aaa H=

CBlys-cHCHS atten ae C x0R Bbq wae (Cotton Constant) t

caam areca fem ers sli | metal-aatac aa fra ae

Soq-ToA TEAS Hay MMIC A GHIA CTT ATA |

se =f fafa sare Cas-eiferael (Double
refraction by mechanical strain ) $

CBITS BICSA STFA Gq oI AcAIN Fra Tapio Gera Faraz

Sreoa Tees 2aw-aTomasy Mf Gea | Bras oI aAias Faraz

ot tas-afomas xf wales x, wen ai sete Ora Peieerisors

sta (Elastic limit) Get fase Fm Mm EH ATATA Bee Flor

TINICTA OF aicse cHrcoi-fetsgrrseel (Photo-elasticity) I |

sepa seer Gora ator (Stress)-Cemms aq aca WA

SER-BT for CVs TN AMT Fee yo sarees asic

Ponca SICA TL Flea TH caes Grrcaa wT ceraca, Gye
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oftea oye xr aoa aces fests eira) «sere ae oto

aaa m1 atx Po A fazer givce ( sa8-6a Toa ) aera TraR

BIG Grass FA Tl Sa seq orwa THs ATI

Hy Bee Tagts Gernray Sacer WVHA BTA MeMisS vq |

AY

foq ses

aN MF, ass ATSa-Aaise weMs-say ser Teor Gog
BOC staat ACH AVS BIATSS Brave ( sao-sa fea) i ae

AB @e CD wa Y facarma/ciin.? wae AC @ BD era

Z tacerara/crta.* ote carr SN VAL | Sree BIATCSA Sony

trea wat AB @ AC waa aasata yi oaea ay BOTT.

fafas aca Cas-aloracaa fray Byaca YE sey ( esis ATeTH

IR Uae alors ) AST cacy Soa Al WyAA aq BNE

Cae TAGS LATA ANH STOTT NCAT Sere Tg nee inatates

AYR CALF MATSCA- ACT 8

6=K(Y —Z). |
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aqq (= Sa AT cea Oey, K asic wae cae § TURAN

ASPs weg aang ' K-z aa odbera an fata su aa

4 NS T aiacacva aayacsa ATCA TTS BCNSTS WPS

mate] Sta STA Srgela Fercra catroryier aha FN CAS Aaa I

aaaifas etcatt: anor Gye crenan (annealing)

TT 2H, Beer Gama Ber wer apo (strained) aca ara |

akasy sp cHA-oast asic Te UTIs Fret BANS |

gfe faay Taare AMT CHTTS SICA TeCH areata Ate Goce

UMS AH SRA FACS ACI Boor aces laste acara age

TSFSONT CHM SHIA |

a igiogisera ora as aagra Sieatarias Perce |

@me soem, era @ae sig (beam), sen cre aeie

areca cpt feasy otey aa fago aca, faatrera zitm

aiwrs sacq fem ol fade sara sie ak vices aca FN az I

aracaraee (Xylonite) amy we Pelogrrs war aay Gage

Bom | oF ekcarns.ca asi agen srarcm (Model structure)

CORA BUA GTA Gra GS alway acy FM BA 1 SAAT WASA-

ASS ALANA ATT A BTA afer erara Sew for

oatel em aa tea aim cereate Ramer at alora sare

Ten] G) OF MAP cOLH FACS ATA STA |

Sy tett2 201

afer GWe-cHM @INe we ATE arent, @ STEHT
araineera ( colye-cacad Pafoare ) oens-alpawl Gears, selte

AISA-ALISS BCACTA Sy SA Uaioe zat ok fears

CSAC AAPA VACS-lera Wear | Geonwy ata O= YH cos al

AC CAS MeN A, TA H = Olys-cHCAT ATT, a= OYS-cHA €

Sene-ateye Te wats cats, l= yee Tea oceaperss wa!

Y= MANNA OBS HIF, WA ATT STaVCOTA AF FF Cive-KyCs?

Sealy vqieaa acs VA, Ss alas Gy wage farts ees 2A



arenes Glee, Contes sete frm 20>

OF AICNTGS TIA IH sree ar stege re t ee te
Trea Fa TN I .

wr, mtihanten erie qe arama tog wigecen oem
SAC AMICTA CUS-2iT Oa lM aA! os vices Sa TEM Aer |

FAISA-AUUTSS BNF Aly Give-cHwasy AH AMsaley TN APSA

serie Al FH, SHR Ba frm aes Fa aA wae | SNF

Srqererd alos Scenes alates Sal BIA CMA ATRIA

YSU SILeNcFAa CAN fata SN AST TcHE |

FIA MAS BTVyA Bead, carve SGlwe-yylsa WE HPs

CHF ATSA-AINGS BMCens afosiew zr, Srqgelera aratow

CAS AIS BA BOA | TOA CATA, CAMS Orgs we TTA

COVS-CHA ACHAT SATS G) AMTANSIUA CAS-ATOATAS WF MTS Fry |

Tgtoure sisa atetee ohea aca Scr Faste Geom spacer,

agate faster era Cau-atonas af Usa teat ak at oC

BI BUSA CHAMAT OAL CITE Srloicara Grq fate aranta se

maa MG AGE Sl MAP FA ATA |

SPN

Si Baer olys-wreens-frm fe > asic ober areca

ot frma aim mei atte e afaite qdcra asen Trop sq |

ATMA MCT S-APASTA ACH OS ferara one fe?

21 Sacer wae fee ok way fnfcar Gre uate

orate] AT SH |

o1 oa fem are aa? fe Gencgy obra ara oF

TFA OH] FU AH? Os Trans CaPrvyyiers Meno Fa |

Sl Bla IY 6 Ola DWAR AWS Ary Menon 7 1
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Bi atey Cin crmes

(S) sca otas-arerets frm ;
(%) “Soaq-qor frm ;

(1) carca-Petourrigen 6 Sra aaEITAs excHr 1
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