
(BIG MCAT eT



Cale aicerefaeata
[ PHYSICAL OPTICS. ]

CAFU DATS 21, a2. fo ( sire )
By Wg

SV MIA TAA BMAF AQ TSA sey

CaTACePH Sree, SASS |

WEST BENGAL LEGISLATURE 44

Acc. No OTS
Dave Fa
Cali Ne...° 28, fee 8@@ 6 Seu 0279 Ge aD

Paice /Page..R2:- ACL... —

OPBRISL aD BEE PRO
(afiexrye HASICaA SiS Wea )



BHOUTA ALOKBIJNAN

Bijoysankar Basak

© West Bengal State Book Board

© *fionaw ates aes 14H

HG NETH: «CHOTA, SdvO

ABMS :

AMSTTH TE HSS GH ;

BA We ( ATT SA)

G8 AM ACA TAS CHAE ;

SIMFTSI-QOOOSO |

quar :
car HS ;

TSA Taos ;

SQ BOI CAT CAG ;

BlqASISI-200084 |

forlesa @ open: Mens aH

Published by Prof. Dibyendu Hota, Chief Executive Officer, West Ben

State Book Board under the Centrally Sponsored Scheme of production
of books and literature in regional language at the University level,

launched by the Government of India, :the Ministry of Education and

Social Welfare (Department of Culture), New Delhi.



Benet

ats Tree

RC ASA PATSa Sera



ZaqH (PREFACE),

cee oanrsiqary yesets fatan aorey ares (ee a7

qa wa fwaiwary ys23 ACSW, 399¢ WA; AA Baca alo

BMT Wey siacw faere eB coer |

eats crn etince aboracra fater frsfamac ares sca
wraerecra Wears wy: aay fale frsfenecaa wrrsacas

TUN NAV ies Wary sine Bara Fee eens cameras Ter

Se! at Ast ae fare ce yas Gey MITA AACS TS

A areyiaa Wawel qe IHS Sees ST BINTH | «AR ACT)

WIS TTA SCT FN ASIAN ATL: ase Ww wien ewe

was Seareat wcwa spies aren wminerera Bera: sieves

feratanrencna cq Canines igen ge BCE SACS ACAy

MATT CHT TENS HPSS 1 ary aqqpe GF ase ywrra

ATATH IE Biase ANE! BA Ie HA WHY Tom

acess ocaredta 4 ahem face ese 1 yin Soul Gras

SAUCE GA] oF HSS IAM Wears Bacay Siarcwas TaSersancvsy |

BU HATA ANH BAN Acs aria Bearet Caariae wcwq ariqz

SA CHUA AITHSY FV Craw] FRAICHE |

cots srceratqeara Taaaiea acres? asrmaras (conceptual).

OTA TTS SCAT VOT GHATAS OF VOT Ss ACO] ASC

Oy cara coatt | rans zen eae Farsara way fea was ahaa

Ory AGniSs ait cas rem LACE Are aMAITS MNMSs

TATAS ACH ACH AISTCAS Tafoya ST Bas 1 oF LACH Ws

calfes Taran aaa ea aay yak Ahiqe 1 oF yasive az

aifea aieas ace | Tafery yas ae catfee aaa Aer Crem

RACE OF YS ATCT | «STA ATS Se Asie Aalas fon BlSa

oT GAMA TAN TS WI en esas! «lsR fog GTA Fea

THeH OTe Sry sara xy fag Ti cat Bias LANCE

cayia sofas yas a cailes zeae rem Wa Ai Sze

ayes “caters aan” afer art sa eacece TN arRTM a®
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es VU Sac, wae so Foss eBwle Serene few

Baa |

o& "es aaa a Fehon aes fetes ais igen crfemn fay

TAH ASTI BAACET OA SAA AAS 11 BT yaa

TTY) SOHNE FICE Bern Aaa wan wes, Wey e

AGT RAY CHAATCST ATSTA TACHA SCHACHT STIS VISIT

ARCS, THC TTS OF TISVH Fama: Boy

SATAS STAC SHA STS AAT STS! Yomyyougey

arn) beet ais aay ya ocr PTs ( Teas PrN

featamecs oacvverse ) wie since: Barwa acerca?

CUA SSIS VII BIT Base | MaPoTI avery MTs MACHA

TT oem wmtssias Sere Mey AT ase & alos

Soe Aine Poses Hew wee eerere! Wor

Teoria am Fe awHRETA Aiba TE Siawces was Alcs aH

Aas CCH AAS Freq Klaine oeew Sigel : oT
Cows Baa wars Aas cay oF Wes WE AVE

FF SATS MH WAS TA) ORT CHE BINS SATA

ANS EVA «= MHVCBA GoStay Core VWVBrIqe AMA FATS BAA |

PIAFTS farreiea a0ts
SM BPP, ssvo
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Slaw)

CNIS ANTS Tea Sey Si Bs A! (>)

Sitathes encenrefaas (geometrical optics), (2) cere Qane

fasata (physical optics) aay (©) Mea anenesiqaa (quantum

optics)! e@mtales acenefqanra fafen sea feeq fan

CCUBAAY SAUOCHT BU CA AIS Brew Seq aq (an alow,

aponat Sols ) Hayne Vy Sa Gal Ansa aleve

oa ator yore ak fern aa Sas a9 Fam MNCs I

Tater aera wos, cor ae forercaa Goa wens ata for wre

a aaa alesis eq afeqe za aninios enceneiqencas

aici Tay ake cae wae Taaaraet: awa 4 e Bente

HMM ASSN AI A Fal VA Se CHA mas mberyies cols

CMSA BBLS Wan AA SN Ba east as was was

BAUS ALAA WAM AWA Bl ANS BM WAG NA! ae wy
TTT SUCeTICBA faslay (emission) aa eat (absorption)

BANCSA AACA MAS WA sian asi Gay fasta «ae

CUR Mf 6 HWM BM Fie sa GETS Twas

aiessq Swat: amen wise awe cls 6 anfaics

CCST ASAT MIN VAM A ate Vise STS mH"

facart 1 aniaies orenrsiqana aera arenrsats 3A (homo-

geneous) TANICN AAAITA SCH We AN SH, CSS encensiawara

CTA ANAS Sax Bier Wey BIG! BI orm ws OTN A

CI ok 2 Teras aes apes ome Taras VT SANT TR wR

O28 Saye Toca AAC Acqeyley Aeqocra (phenomena) aren Fa

MA, A—WMLFA Basa (diffraction), =walesra (interference) ¢

wIqSa (polarisation). OVAATH CINTA AMA GArIbA (classical

wave picture) 3 TVS ANA | | ASMA NAR Eps ayia cots

CMP VIS | SNA A SNS SC ABET AY MATTE



Y CONS MNT Aa

RMA ASEM LIN SN AA Sls CN Wa ce wae asa fem

SSwA AIM BN AR a! Tea oes (Planck) 6 aeasea
(Einstein) 24 fee CHraIeia TSA (quantum theory) fey 2 AT

MRI WM BN ASA LA Ts) VF MMs zm Mes mca

Grea sericea | feiss ws averse crn Fes

ona | | Crancra Cala alee Sconce CA ion SIM Ky cHTers

18, TN HH G ICH AAD Aye alesis Als sm sag feravaq
WENA ANCA MieaSq (modification) FAl GAS AAT ABH

SIGS AMT Gree cafes eM AA Crs aiales weenstasa

JM TWAS MCA! «AT SAS FRSA AA ACT HC ARI CSA

WA, [ASKS AWTVsa-TWAF (interferometer), @wala (grating)

Sonlaa A AAA TA) SAI AVMs Wea, leo 6 waa

Cin Maes] SN METS Aa a Aeqvayiers (phenomena)

cots Sasa ara Sivigs Sn ca! atH eae Sie a=W

TH AAAS ACAI TN AICS A eA Bye HANIA aTe-

fem (interaction) SpA Fal WA SCA CHE AWW SEPTHA CHICA

SMMC GIS S WM WAS MCI! «SAT OF Aes BWypca

SMP AAA Srcae TSA sre AMoAyien STONES AWS] TT

fates Sql OCs FEN STATS ANCA |

Clatas weno LAG AT NA CI cots GeTSiaaI «seas

CICA Varios Gq fAfNe eeATE 1 Fae o% TTA eNcensT-

SCA VIN TSTISS SAFO ARH ACS AN 71 away GIT

fous fate wi aac qonaeita nize erage vinios xem ylaurerars

SAMS | SIC wis oq Ae wa Slam fafer

Corse aaa Wea Ge NAA Sa oc) | SA WAM AM AACS

onc, Scenes Taley 14, "cH WS 6 sls, qHeTSACHA wae

een enter waa Slae sm, « awe afeme® waniows

ARPA TN ALCS DM Sq ee asi acne Ava aw a

FON Be Fa Ses. sa FSA SPASM SAR ys oS Fee

frag acne A 1 | UCT ae Bet cosa (vector) Gea cent

(scalar) af 4 ererte fafad afaaa way Tei GTN one ome

Sara He SACI TA NASA SNOT CPN ACT fay



Sas ©

TE CS CTT TIGA © Wivoreaa Areas oy Ree fates acon
Tact SN QGIN MACS MICA |

WTAE] SUITES Sacra alsa Teale Caferss ermetig s—

oS! afwages sri ct cme es oenecscr «aceite

Hiafad wae MTaNMCAI COS VA ees |

21 CR faye wo cole acta ait oq afsaSe (periodic

change) 88a ee |

Ol BITE TAICS CSIs ach 8 OATS MiSTSA MARS Arora

faye agg aarecra APS sian acs ; bers as faq gerw

ATT [PLCS WAT VOR Acnssasry ser Mya Teor Tra

GATS AAMAS eH 1 ok Teale Calas ATCA oes SAH

fou ARCeS eM AWS MCA |

SANGHA VICHSN Ber Mas Blas sey esis AHA

TATA AY FIST | «Hee ASO AACA «BCFA (simple

harmonic oscillator) {agra yet sas aeencaa Sacqa TST

AI ISAT AIAG ULE SAPNA Ae socen Sins ZN wae

MAIS 1 OF wrrsa osraelta Ales Avacce (propagation) arenas

ATIFAA ACC FC GAM SANA ACTS Gs zs

CMY Wt BASH ms |

FAM CHA BUST ALHSA Ae ASS Griggs Tena asic Aeas-

Tazly (frictionless) AAA CHTTS AleM GEM Bes mT:

CHaTea sae Yaz AHA Awe ay CHAS ATA

ame HSH SA AA Al, SA CHMASC AGN LA SATA

ASAT FN ( TS SA CRIS A A) AGA face coenea Gon

Tam Sfarad Sze antsTos cole Fernca ok Aredianta carers ya

qlararas 1 aearda aye B_Qraieis alam atc nlahes afm

WAS AHA LEH SA! wep wkery ce Tere cite a

SIE AAS FH VCS Aielais ya Sse ava alisy
SCHRATTICN AACA ST AM Mighwes afena alge cay Fa

MBS MCI MA FMS AWN A aarsza Hers eabserme sea ales

Se Sereca fatem sata ates aaerenens aacdta Onigis



8 COS MTS

afeme tea fan os nce eneisvera Gil eae sfacme

CH PHF MEM WH SA ye PITT aK seett: fea ast

mg 3f> A SeCw aslo Sal crengie cnas B ast ay me ©

praia ye ABA NH wr wat cmp cnaste Pea

BIg Bo SA ANE! aw ate Rares avers sy via

B, 748 Tam jem G4 WAS d.> At fora oefrs ca 6 Arnie

4° afern 1 ar ax ah VTE Cree aiem crem BA wea

CATS B, ame By es Ne gies Mists 1 | CHTSIOA CHEAT (71g

aso Bar oes (arc) SPST Ber | HLEKAT BC I Og NTA

was alam eniacs wie, Tey ok grea isa yas Area

LOMA MINT GAG OF NA VA ANA A AH! FSA oA AY

CHICaa UTS Ale ere SN AWA Sea cas AA ce ok ale wacas

Aize faniaias adter qn 3

yaf() (1.1)

GTA y Cl Ae Was Tey gece aoa Waa SoM oY Bey

AMecsce, f(t) AN ACS (function of time).



Cire é

ak am crestor cre aes sia faxinios sere cre

MUTA | Ae ME caw AACS SASS acalerely AVMe| Mem AT |

(3) creas ye AB wis ew sem gies ania

CHTereios FINTTE (equilibrium position) Bo Tym AT Yaw

MCs Bzra nam] aes ATG iosy | «as ee ACW OHA

CATS ASH MGM WAS oa) «oss ey iar ome ase

TACS ANTS CHCA CA AAA MCN SACs zm sa CMAs Si

tGtq (period) 1 ae craaita Sen y aa ACS AIT CT AACA

ta Qa -—a (By BIA y at WA O afacey) 2 ats FH

aq fawta (amplitude) 1 4 Tn BAae AACA AAA ‘oF

Ta FAs sian wiacs enteca, fey cae Galo crease Tact

Share oF BA YAS MATA |

(1) Crea ye AB yinag waa ear ARITA «4B, a

AIRS & CHI O HS slam acs GALS Jen ZA TN (phase) 1 HB

HT] ATG Ta FAN AWA Cl CHlePsio cHtetascay (cycle of oscillation)

CHIT ATER Bice |

Aig CHATS SOT y OA ANA ¢ aa ESS CAaTiog GIF! WH Fl

stun Tralareas >.2 ae Towa SISA CHA Bs |

y

1} a
[Nw
Y4 YY

LN Af —

oH >.2

2 CUTE Cl BMP (expression) WA CUA AWA SIZ ORAM s—

y=a sin (wt—¢) (1.2)

BI y—acos (wt—¢) (1.3)



Cae wmeersices

a WK Te a Lam cress fasta (amplitude), (wt-¢) @
am Sa wn (phase) eae ¢ wWan-yes (phase constant or epoch)

FWMAweE | MF (wr-g) dv.v a forma O'a Faw w MTA

crested Fela wees (circular frequency) FWAcwere | cwyeaycsa

TS AI Hey a wand aascaa Gra fase asfacz afwe

Corniscaa ARTI GEN asf TT AVA! 3.2 (3) aa 9.2 (x)
Se Sa fafen aerreis ok Barn yy area faces caper

3 Went orrefcaers erat Fafoges

Crests ate ATae] Bo BITS VAC ANAM AN AWA Bes

221 aslo wena Fi (restoring force) F Bow THs Byer

Biara | eh Hl SEA AMSs AVva ; ASM y SOA wa Bp

CAM WAS mca ky ale erqnies yas (constant of propor-

tionality) A 4 3s |

Feky (1.4)

we aca Tages ate onersiog dy Set Aon Fa Ba & BM Sars

SSCq SAA Alaa dw Cre MATS ma

dw=F .dy=kydy (1.5)

HATA dw WAHAN B14 FMevSre |

wea ate cmersie B, Bere Bara aleoret cry ass eel

B, Sua B, 14s iam fam aes aa oe ste a olen

cars aicda ofan eneTec4 |

Yo

J kvdy = thy" =ikaq* (1.6)
0

aad yo = 8, B,— BoB, =a.

a8 34 crreratece fefefg (potential energy) fence ales

wera! crmaace fetes aera «2 a eae CNT NTH

ofsafos sce afeca awe ACH Azra afonige geic Ata ACH

SNASS BVew acy 1 GA OG] CHACA BAS mca CA wR cHTMa-

ain Tels eae aioten corsa yas niece ; een Barn Peierls



Pinel q

Rare atoms aa sions xtcs fateais wrerera 71 vfaasa

BiaMN Ws 1

atfea maiane

Aasaq 1.2 eq 1.3 kre ara aise wilsay Maes mia |

1.2 ala ANH ¢ GA ANMNCwW BwAseT (differentiate) a) 3A

BI HIGH AWA

o = Y=wa cos (wt-¢)= +w ./a® cos* (wt-¢)

= +w J/a*{l—sin® (wt-—¢)]=+w Ja*-y* (1.7)

a =y =—w'a sin (wt-¢)=—wty (1.8)

a y =-wy (1.9)

aaierg 1.8 een 1.9 aa creanier yar aller 1 ak alien

AMM CHANTSA AC CAS Crrearzler Mem ES es |

me crrercen tier wan aiw Gam Sow ey aq waaqera

fam aac Oa aan care fafed fava foes afer fades aa

GH ROT AAPM SS TA VA SF HMPA CNA ATM CHANTS

wry BBA -Ae Rac era fafecw omnis:

md*y _ d*y.-K
a ky ai dat? m wy

( alisaq 1.9. aqery sian ) (1.10)

GUC m= OTA SA, k= ass SeOma aay Geowy aH (force

for unit displacement) G4 w= CHIATSA FSA Snes |

Toa AL d.> (A) Safes ALT CHTANSA CHA VT MIN AWA

wae. gaetesd wn, leonmcen Ort) way/S

APS CS MSH WA WAS cHrencsa (torsional pendulum) «7

CITA |

wat oa a.



v Cons sere

PS Vv LR FS FB wo GF AM AVS GTN AH

a) = 2ry (1.12)

OX CCA = (period) T sencesa aise fanfatecora

Acie

ved | (1.13)

2r |m
*. T= ——_ OS eae .2 z (1.14)

@

PRG CON AACR Cl CHENG MAI A CHAI CHOSA SA m,

OR ASF SeOTga way Ceomy ay k oa Gog Tass sway wae anscs

Sareea WiC AGP NTSs (directly proportional) @ WaAntss

(inversely proportional). GAG CeMmAaSA Blea omcel as 7

GQies WElas srnes (natural frequency) Aaa asi wz

WSIS Pes wR sioq oreel Vices Faoyacs (dispersion) yxaz

meet Sie a4 sr) a8 areas soncesa Sefer sat

sist orcs Beet BreA Surya wm; Sa ok BAA

POA A aaa al TrSa Slaca wligaza (1.14) eeprea k a7

wa Som | searyiea Tavacwa wa ae oniaonhaced Sra TaSz

sian aslo aescad (force field) as Bass esi ale wate

aq Bara olatacrs Sarge Sea sna AS oewenera a a-

CHU Tal ACIS Mes (loosely bound) Sta oF CHU LFF BONA

aay Seong qq k werqwe Sq wera | 1.14 aaa aaa ef

oa T RYE BMPS. cet Bq ae agiva weiss

PCV BA BIAS | «SET aS CTA Ma ABATE CH STAI

Shit sa Taee cars aS SE | «somiacs ale aecwa (force

field) os ace ora Tales aga wertas suns foro siaca Sera

ea Sra | | Seg Stas Bea ACY AC CHeITOME BE eas |

FRA VE LACS AA SN MAS mica ass Sonny cwea Sayer
ait SITS ATE MS SI SAA CNMATA MAMAS Fey

CHATS RAS Cet AACA BAN ANTATSNA ae SA MANILA

or eae cat | ay ak ee YAR TSI (qualitatively)

a eta sien ones weitas srrceea sa eae SAS STEN



Siar >

aaen On faci) wera ay anAle ora sonceeq Son

m ae k el ASH SB Fa) BVM |

crracea atontea aslleaq cor 21H

areata (Kinetic Energy) = imy?* = imw*(a* ~ y”)

_mwta® _mwty®
5 5 (1.15)

“. Gne aie E= fefente + atonig
or E=jmw*a* — tmw*y* + iky*

(1.11) ava afam orem aa
E= jmw*a* —imw*y* + pmw*y®

= imw*q* (1.16)

(1.16) aq forte af (Um, w wae a) crea wen face |

BSA Crease coisa Mia Crea AS Wes anisafos

ray! Ge TI cw wna ales nade we9 fear oz

WAT FA STM GAS Ms of Gosiga aise AINTSsS SIca

Since enters wa Beas TA a YC Miars ava Sea Gomes

arraite fasetas Baca |

Sorry Geenios aatenea 1.8 wae 1.9 Aa crreamnter ye aaltsa |

Oa CRG Bam wets aca qeapeay asileaq (differential

equation of the second order) Cet 2273 AAYITA (solution)

gic Seria yas (arbitrary constants) TA UK 1 OS ATT

Tale SSA CI AACS MIA

(i) y=asin (wt—¢)—a sin 0 (1.17)

(ii) y=acos (wt-¢')=acos 0 (1.18)

(iii) y= A cos wtt B sin wt (1.19)

(i) ae Haltsace Bogriia yas GaGa aa ¢p ; [(wt - $)— 4].

(ii) ae aateace Vern Anscy a A PG’ AR (iii) Ae AaleATI OF

yas gate Awa B. et area feels ac weaee sales
yas geioa ama fata since eae arenas afer yaic anates

G7y (initial condition) Gry wes ae we ase enales

STE GN MCS SCA ERG gaat acy aslo yacer ae wePopel faele



30 Cons Wenrelaear

Sal AS RA! «6k oaMisS GM ive fale crea crem

aa ae alee cae ase AMA Sey, NIN yp TET we

y & Toaloa sem y ate Gy yeor WN A Sr Asie AA CHEM

enfene Rarity yas gato facta om ae eae Aas aaa Siam

Cre 44 wien ata ( st aaleae 1.9 eepiTa yp aa y mR

WESGS ) 1 Ura Ba alas fea oan cH ine GBit aa

t Gt Gy, yo yar @ cme eis aiea sq arn

aise Renin yas elis Tea Sn Fl BM Me ast

ER BTU Be TSH Ss w meenive yas, fey Bq aerts

gre ae Bare ae fea aca cries Frere ede Gore ; cava

Srcad SKS orn race cy alkeag (1.11) apis aa fade

Ram sk el TI Sora |

aie CHEM MCS Cl CHEAT SSA ATH ( ee ae =O )

y=0 GH yev- GA 117 wa 1.7 Hee Siam mem aH
2

G-0 AK a= 7

wesaq 1.17 Or AA y= — sin wt

GMa ae Crem AF yey, Wa t=t,

QE yy, Hq ts,

Bil ACM (1.19) wneara
COS Wi,a— Yq COS Wi, ] . sin wf, — y, sin wt

y= [”* sin eae ts) | sin wea [2s sin re t,) ‘|
cos wt

FI AHS MTS LACS Mea ATH

y, =A cos wt, + B sin wt, ; yyg= A cos wt, + B sin wr,.

or y, sin wt,=A cos wf, sin wi, +B sin wi, sin wt,

and y, sin wit, =A cos wi, sin wi, + B sin wt, sin wt,

fweltis zace aqatoces aca Siam corn aA

Ys SID Wh, —y, Sin wi, = A sin Wt, COS Wl, — A cos wh, SiN Whe

=~ A sin w (t, — ts)

° sin w (#, — f,)
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31 COS Wh, — Y, COS Wh,

ares 5 sin w (tf, —f,)
era wateae (i), (ii) wae (iii) ae qaqeea aslkeacry AMT

eacme azrcwra Baris yas yais us ae Bere mca Bares

MOT ATSS Tey ale as 2a Sra Vay faaintas we fers

RATS ALA

A= -—a sing B=acos >

FAY GIS LACM (iii) CS CMM ATA

y=a sin wt cos $-a cos wi sin da sin (wt —¢)

wqele (iii) FATS (i) a BN AH Hae Cre ATH ce Bara Secas

nam ailsaces fafes qr |

CNIA CT AWA

A=-acos@ B= -asing’

Sl BAF WISTS

y=acos wt cos @ -—a sin wt sin

-~acos (wt-¢')

wee a2 CMA ANSI (iii) SBCs (ii) Q GTM AA |

CIS BALA AACS gd Ae oP’ OF AAA AWHE Rates alsa

Sal ATA |

OAHATS (Wave motion)

atfe%e Saw (Progressive wave)

IA BAS CCH FCAT VM GATT AIS Ga CHS Gay Gen zWrw

RVAM MCG! ak SIF IM MAS MA aexie Sax (progressive

wave). ail aac Gey skcw kat alee Sac Seq gH

Ca irs acm fon calace MOTTE EIT SeCw Gawain are Cha
betace EMM "KE BATE come Ses Sey Als slay



DB CS CVS ise

BQ Lrse encensoas sulacs arscag an fen wa sea! | STATE

aaie esis Hy MGA SR gaencs OA Siam aise Ate Aare came

SKA CHCA ANSI MTS Sa ATA GA SAMS as GAA Aes

Sars AIS Ta as farsa spiea Sax Gon facs aq Slavs ay |

@ Gre BS aly a erin oad wale ela em FA St

VM MNPTS Acq Taw faces for Ae y.9 oe SQ! wk fora

y

t|

OXON LZ >
NS NSO:

{SB >.0

wera ine fava “1s (undisturbed) Bae TCG Sem Aw y A

ax Sicas Creda fre garecte ale x Wea FN BWA Sea crn

WAS ACA

y=f (x) (1.20)

QUA f(x) FRACS OS x oR GBT BTW (function).

WN GVAE Ok Se y aa alos apie rd slam aferaa aca

ME ; BAI Says HHA CHSTHA ALA CI AGS BAI IB TTY] AAS

GTS Fees ones | Be aslo alaaSreia Caniss cera (electric
field) SIA STATIN BATS MANA 1 «CARS Garle ater y az aA

x RX FAA toa Sq seqin B8eq 1 ale eM aa t=0, Ga y

ay x am Gorm foroa Shara eae ok ema SoKaa AMlsaa 1.20 oem

TRA! ayn arg Sacra foalecs a sere Sacra Grea

(wave profile). Gay w®q Zoran mes Ra t=O eM

SHAMS AT A rie Haat ae soralg Sra wate af nem

WA SCA AFG SAF FLAN Mem Waa! Wy yes erry (origin

of coordinates) ICITw War Baya Missa CH WAT! HH



CHANTS s0

valiena 1.20 qn Cl Sar Fara eka cats afer ant atelier

VIF FMCG Aker Wass Baz vay gra

yof (x, bt) (1.21)

wee f(x, 1) FAM x GK aa BIss 1 «Ale aia Nem aa A

fora emfere car aocanit aiaafos areca x em wes THs

YAS NS v SCA ANAT AACSCS ¢ AMA MCA STAT GtS Ble Ble

OT MAT OF GAAASS GIy JAN of FAY ASFA Fiaace |

168 Al 9.09 GF TAY AZ AY GINA TN FNC VATE |

ATH OA Bes Sey x OF LTTs THCS vt ANAM MOM TH ae

Tor TAT x oF BACH X Tam Ja Ty SCI GN WAS McA ( Jor

ZS GAT Hers )

y=f(X) 1.22

Toy orca Gey wae Toa Ger fanferaagey Az

xu X+

FSM CAN AH

y =f(x- 0) 1.23

ASIF Y LAS SCAN AMIS Frey x SOT VTS

TCS I BA CHA SIC GIO Ga v.20 mailers AICO
ATeTAY Bes (expression). CSCI af BABE mem Pace SAI

BaCS ARCHER Fa Aa A ain Se Cawie x ews waras farce oma

wa Oa ais aaileaas Race

yof(xt vt) 1.24

AItSAY 1.23 CH x QA ACACW (with respect to x) BABII

BlaM Me TA

By r(x v1) QA f OFT TAP FI FNS

Ox OA f” FANT TBASAM BH FWMEcSve |

TMT Ta fF CaCI SE Vwss f 92OY of (x-
axe ”) sepion Bor fxéa afaca | 1.25



38 COS CETTE

GR 1.23 ay ACTS BVI Baw AHS

CAM AH

oy
or” — of (x — Uf)

Ory = o*f'(x -ape OS) 1.26

ASM OF YAS WSIsVacaay SC CN AA

2 .

oty_ 1 d*y 1.27

| males 1.27 fers an Aa asaias (one dimensional) Gacra

AAC] ALA Waser Ata (differential equation) | 1.24

allege FeTSe aE FF DKS TM AA! HOI 1.23 eae 1.24

Sus oF qa aslgag 1.27 aa AU | «STG THe oF

1.23 a3 CRO Sacra NTS x oa was Tacs fay 1.24 oF CoM

25) x oa vores furs 1 od Bigg ASI Aaa 1.23 CHE Aa

SAE SIA ARIS Jal WH! § fSy x crac Macs mca

y= Af(x— vt) + Bf(x + vt) 1.28

aioe 1.27 of Asie AITA | | FaleAY 1.28 a A wae B aie

Zerit #-4% (arbitrary constants) s ARceHe FN AA ce aVlsay

1.28 « seats x oa eas face eae feulais fem wera fas

NARS FAG SACHA HATS |

ONC MN Bae A Sa yiva gran (profile) aqsy |

fos Bey crates ary ae AATAOTS SAS ALTAG Siz ceren AWA

p= Afy(x — vt) + Bf,(x + vt) 1.29

aca f, Gf, BABS (function) wie Ben Lena way

gion acre CET) BAA |

faa apica Goa fats slam sacra gocan fafon erecat

Bary | Bar aes ACO HIM Sioa Saw kre Crea aA

S04 Ba WA sine SeH cosine. okay sis sacra faan

weniss xtarce asigaa 1.2 ae 1.3 eitre 1 weeny Sew 28ea



WA | erent 36

mam, Crresatsareny (simple harmonic). e& wacy mem Tere

eens altea 1.9

d*y = wiy

at orela cx ame CRRA aitere y, 2 een a

aca caeft SISA (power) oy ASA ATS T BAH APTS ALFA

(linear equation) 4 &# 1 Bara Gog ale ak aslteace y-faacors
(independent of y) IAS MH Aare a as Gea Aslsaciors

7MTEGS (homogeneous) 4 FA! akeorwly GTS OA ANI

quae allem ase xq osede ox qq at ae! | ak
ARCH PAC AINA IAS ass FSI AIT! Ba a

ANS ANS GPITS TH SATA Cw AA of Bom TE 1 oF vdiféz

efay fratefeeqry ert Sa ATH |

Ul) AS Il GaAs wisae farerscaa men ference

A Ay

Com - Ay + By? +Cy* + Dy4+ 1.30

Rarer ate B,C, D Renta waeqia (A ace) ale EH eR

GY CS BH TA Barwa yy ale sia Aem we Sra alsa

1.30 (} QFNS AWN IN MAC! WM WH y, a y, aallsae

1.30 oy aie Aes TART | «wCTCR Barcws cH omaiss Vay

(initial conditions) QImmM 28a Sta sana Serna cane

1.30 oy WS *TTHNS BAI 1 «| BSA

d*y,
dt*

d*y,
dt®

— Ay, + By, 2+ Cy,* + Dy,*+--- 1.31

= — Ay, + By,? + Cy,> + Dy,*—->: 1.32

aly aiegintad Alf (principle of superposition) 244 Fa Sw

CHS MACS MICs

Cia Sys) + Ys). — A(y, +g) + Blys + ¥a)* + C(y, + ¥)*
+ Diy. + ¥2)* 1.33



d8 Care VUeersiqune

orn aa ca asfleqe 1.33 eee weak Cay ekcs aaa B,C, D

Renta eaegier en weer! | Seg 1.31 wae 1.32 cam Bixee oF

cry aera ca aliens 1.33 aes ware wean faataies wéyies

ont gare

d*y, 4 2'Ys 0” (y, +s) 1.34
ae ae dt* "
~-Ay,-Ay,= - A(y, + Ys) 1.35

By, * + By,* = B(y, + ys)* 1.36

Cy, 2 +Cy,> =Cl(y, + ye)* 1.37

salves 1.34 ae 1.35 Germs Cau | fay B,C Renta “pt wy

Racy ANleay 1.36 ae 1.37 Cay ATI MSHI CHM BASE

CTI OFTS AIT Alles cwrae oF ahergced ate Cay |

adie y, a y, ate aiiaacr gai warn ea Sta Barwa

APA EFT FSA AMT! BM can Say AW wATisiors

atio Rugria w-4s (arbitrary constant) ofAca |

ER a BAe A yfixFur) a& arely Tax Aalleaca

SMES f OF AICTH AMM WPS BWI Faq SII ABU sine aaa

cosine SLRS RA | ATW OAM CARTAN ATEN

MAC SIA GIN MATS Aca

y=asinmx or acos mx 1.38

aly CASTS GCIEM TA Gla ¢ AIA ACH AGIA

y=acos m (x- tt) 1°39

SA a FAB (amplitude) FWACSTE | SAF ALANA x SCT

fee = Gat TEMS ATZIS At GR TAS WN A SITs 2.

FSA GT AH

| y=a cos =" (x - ot) 1.40

aa — =v ( v =~ Brores ) ; we Inv (w= FS Ses )

Hae Zak [kK=AGAL ACAI (propagation number) ].



- Swe $8

y= a cos (Kx — 2nvt) 14)

or yuacos (wt—kx) | 1.42

BAITS nen 1H

ya sin (wt — kx) 1.43

1.42 ae 1.43 Gera aes Say Fnerece | -sN See ak

ca Bera genes Bena arcoew | acer aA Chem ERATE | az

AG T ase oréta TN cree (period) FMacove |

wateay 1.41 eae 1.43 Cc AAS SAC CHU SCAN ala

wera fog Caters; eniseq ers w asi ye Ten GATT

TSH PS A Gale yas gra ele ak mileqce TM

Cl SAF FVM RATA GA Fara Herel azaqt (monochromatic).

ary aye asa acenscre Gem SN GAST WN SCT!

TASAAAA VS MCS MST BS Cry Tera @ atele

aiaae Sexcacdia asic faats (spread) aoa 1 ak Teale ae

Sq SRCA aeniers SS sel asa afar a5 sq sia, fee

A CHAR 2 a8 fasts A a1 SAT aE asad] TEE

TEM TAN ANtsay geiocw x yaw ca at We ; Zar

Ais arcnserrse a am Te: ora aa fea ae

MAS YAS AS ALMIBSeCAA Wad (damping) Hs ALAS Biacs

US! BWI Sex secG yz AZ wae Slw (sharp and fine)

ase aefeican af faqafesseia (continuously) fats sécs

Ms Be O shea cates shader wpa afer

a] STH |

Qn) ere crn feria ca Seo Tana Alaa ea wale

Brn Oran en AS Sacre Sq eneios waa! wat ware

Seas cm faga seo se ale am am Sars Mata ce aap

ar oss se aon eve a safe x farsa aigu aareae!

CAMA CHE ORT SMCS A EA GACH AVNET (polarisation).

Waar Arias Sax sal gre WWalSse sera |

8



SY Cals Urenrsiqr

Cacwa wt we wet-ettefay (Phase of a wave and phase
difference)

ale Sacra gato aateaey aren ara

yY1 =a COS (wt - kx) 1.44

Ys =a COS [(wt - kx) + 5] 1.45

CCA CH TAA GT FRAG alwnM AL SHAT] FACE, YY TANS

CLAN ALN OSG CaF ernie worm = gay alam Perce |

O&O afatocs C4 renee Fen eeaE | OTE eT SACRA aC

waa meas era 6. ecwpcaa (wr—-kx) GaCRe we FNea

VA BT ALS AIA Seas HAA SA ATE ACE BA

facta aiaca feelacwaa wn [(wr—kx)+8]. away gfe

SIUM Te wea nels ATONE S| OR MITTEN BATS Core ATH

Cy Sacra aie faye aes gare ate Ax Se SA eM aA
Oo 4

(x,-,)= Axe; =50

[ aafter 1.44 9 1 0m Otte YAS TA MIAN Siac crn AA

IN FATA AICS MAlAASS TH 1)

a Bm mao = A Ax = OF x or OTe 1.46

CAM PSANA CH SIT PNA AN A (absolute value) Tacit

Fa] ASA AH, BA HAHA FH AWA A eA Tia Aefers gees Serr

wre Som asa sista! «(Sra cerns Teen ok AMAT

a8 oR TT Tair cea YA BAR SOM es) AI Py
aiag (x-rays) ARN CPACAM AoA AAR BiacS GRY HAN-TC

TTA SMTA CH CA OR CHE TTA Taek Hs MPAA ALT

HCH ME SOM |

TE ars cols ores Taeraa oa AA Ce Te Ak

oma aia factcag ena Saal fee g8io afemiens (superposed)

Carry ere Azrcws ae wen-eara Tai oN Ye STs; oF

tan facta ya NSA SN TM aR wen-omea A Ae

1.46 Sepia ATP

2a
O = 7 4*:



au Ax yais waewa wen teenies 1 afertcaa AeA ae
WICHA TEM ae OREM cies CH Aca) «SENG AAST
OA ANTRAL OAS APTHS GE w-eMA MAT AAS AIC

TUS ON AACA! WI eeANCA aie fara viaweqe Fan WAV |

Cl MA-HTHA FE FT] LVACE TA APS CW Asn (optical
path) Fwecere | Tom Sty crcmrwars S16 em ay fan

BN BA STA SN ei-mieky Ax Lary

Ax=(x,—%,)

feg aft Rom cm aencaa a fem TA Cre NN NT

SUM PAY BIA ux (v= AAT TSA ) 1 BAe Me-oecary

ait ere AUR

AX = (uy Xa — Xa)

HUTA X, FAS CI MANIC NIM AACE SA ators u, LK x, 6

iy THOR TRACTS oe aties ate | ate aa ye aes anCNE

Tey THM NAT BA SCA CIN AH

Ax= > lake - > tnkn 1.47

Socay aaleas 1.47 o ae afate mm Aen fafeq meicwa

fwa wavece eae faely afafe n aes fafen areca ses fra

TASTE | NA AA ACS HN-MIss MEM BWeara

O = | > tinkn - > ian | 1.48

Cacera faafae meas (Propagation of three-dimensional
waves)

TA Sey Baw Tarra AS an Aa Sema oygfacs

TIAA TSCA RUIN MCG SA Ce Gara Aaleay fefers 1.21

were fag acne aigaea since cai eat aime faag

Zl (coordinates) Aw x, y, z THM Jaren FA Sta Ok TTS wey

$ AN MS Mca

E = f(x, YZ, 6) 1.49

ok 1.49 aalleaca f x, y, 2 GA tO ACMBS |



20 COS CRATE Tae

FS STE SER, Re STATS Caw, fapegeels way, ae

Swrra-Say, ATS cw yale Cafes aS ans: sense ates

waco Gara cHrae Geers wig Gen ates yeas fees aia

sim wee feels Fa cemet seq arses ses fem easier

am fapis quiere a8 fagie ert ea ore scar seoyien

CRW IG STE BAS cg Bal fags aco ai Zea

Smcas Gacwa cura Vy slo care Tagg seq farsa Sal Ta Gs

Gk leya wen Hares alge riaafos xkraq wae sts oaaicer fafery

aera aes frm seca) sy ok ifaaéras afeid ova wsaa

sian yaagrs Gord! «SA cl came wale HAR t—1, facaom

Bice CHE A TG Ura Ase Teese wea MA AA seta)

OR GCS FN AA SISA (wave surface) Hes TGawTY (wave

front). Wh MA ARAN BAK SAMS Waa aera AWAIT

OSTA NN AIS TeeS Heng aay oss Bre aslo Saws ae

Rs oMslioes wT AT SIM! «a Me waft

CAFS AMS FBCq

bap This DE, (1.50)

ancy £, SCN SAPS 1, ANCA PTA Ty AAA wiaTScAA

ACY ACF OF Sarees wen f ae *faasa BBTq wae Be ostaacs

0 8805 2n wa ae URfSS Bre aifert | SIRS a GAR
orgie Tale cua fafeq aenaa em esi aa (homo-

geneous) ARITA atio ea Tay SBI Ge sarvG Gere Sarva

Gara ateic Savgqy crests (spherical) xévq war fale ways

fafen arena aacefes comeing orem wet afte Seq s8rs

GAS Hat SIA Teas Fa aA Sta Bar Awe (curvature)

MS BT RCI CH AACS oa ATS Alem a Sfas wy! = way

CSARCS ANSN-SaF (Plane wave) 3 Ai AASA-Sawxy SaWTI!

AISA FAA GAL OA GAA ATSC ALAC SACHA AVA ASIA

0 WAT BH | «SawR awl fecasny cepnaa (direction

cosines) 417 /, m,n By oa ale nua fase x: ys: zeaelim:n

BA Sea SANTI Alea Aalsay Covey AT
Ix + my + nz = ¥AF (1.51)



SIPING &>

CTA CH CHIANG HANA CSE, HTH AACA Aas wlleqy 1.51 onfers

za 6 @a eee crn aa

§ = f(ix + my +nz—vt) (1.52)

aaieat 1.52 Socay Aas ASI mney Blacere ; Az ana aslo

FAS VIF Jwewe Te anfwafes apiets v afecacn /. m,n
THCH ey BACSTE |

COR SICA CHA ATH Core ATH | |

Em wt —k(ix+ my+nz)+6 (1.53)

wa Bara sen + AnpTera

y=a sin £

=a sin [wt — k(x + my + nz) + 6] (1.54)

1G ACCS PBA TIA Blea MISA ATA

O°F . — wa sin [wt — k(x + my + nz) + 3] = — wp
or?

(1.55)

SA x, Y A Z OF AE WISN GSsAy Slaw eM AWA

e vo ~ ky

oe, -k*my| (1.56)
O° _ pays
az* kenty.

OPy O8y OPb pass m2 +n *)b= —K?
Oxi aya tage” RP tm tam key (1.57)

a4 |, m,n Saw awa Toren Cres (direction cosine)

FMASE Me BA AVS Mew AWA

34+m%+n*=} (1.58)

Oy dy Oy _k* O%

Oxi” By? at a78 Wt OF (1.59)
Tey 248 cren force

27.
kas; w any



RR COS BIST

k 29 1 | ae |
wo A dep ly © [v= Caera aferan J

. Od Oy Os 1 d%%

GUS Saxe nace famias aatens | Barcse Hew CT FAM ACs

Tipe L oy (1.61)— Ee

v2 dt?

any atfs wait ole qgquyl wise sa aft ye

afecacna 7S SIC cee aca! Be eelt fae a

arg sBace aviees 1.541 ot cam sanfea ate aaer-crminis

FY SAT 1.61 aac ANTS HATTA CN AACS MCA

ym f [vt — k(ix + my + nz)] (1.62)

eo Aileaais amy oss aE GIF FMACSCE TAA FIT

(profile) AAA-CHTANSA SBCA AE LATS MICA |

SACHA NAVA Cat (Velocity of propagation of waves)

GACH UTSTA Scsy CSG wha (physical properties of the

oscillator) Gq farsa Biers, Gar soray oaiss avg GR

AK woes caqame asyre crs fone: aAlleae 1.17 Bes

1.19 HCH SCTE ATA AH BSAC Cl FSA FNS w(w = 27)

amas caleicea (torsional pendulum) c@eTa le OF ATA FCA ;

AMA CHAS (simple penduhum) eF cena 221 Raa Wa OF

WT! ata cat sores fafen asa crerea cam Tales

A afte dot

al} Pi Ps
yt Lo8s

for >.8
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fafon aera Sacra oa arncna fafey coetcycty Som fasaelter

gets | af Creare wr eNeTE seNTS ATW Toes aS Tea cee

(longitudinal) Sacra AoA Can Aiea Sn Ara |

Sonat Mo d.8 Q aio Sq WOOT BET ABC CrATTA —
Ora ag fam 4 eke Bae Cana fers ages oor noise

SOCCE | Cl POUAA VU SAF Alas AACSca GA Bem ale ys

uM A Sta at Set acer Coda alenw ca ame use ww

7 Fay UA, Toy Bara AN Aize aiseSa Bera |e Sey

yp awa 1 aay weed Creda feces eres x aa faaaign acres

(continuous function) 3&4 1 Weak FSA AIS (undisturbed)

erga A Sa gare Pais Ga B wae C at Fay aie TeETA x ARE

x+ dx Gi G4 WMA Saye ASA AwA aE Gar geioa Seq Geom xara

Say ALMTATSCA Ser Aiba Sey STEN ABs Te TS SA eBra.

oF Se MTS Y a H+ dy, SA Ber Bar C st away
AMT WS OSS CHG SHA TN TTA

SOAS. BC Cwedia Or aes CUCM PTT

FSA ACH CN AACS Alla

B'C’- BC_ oy
5G "5 (1.63)

Ba07 Sissy (Young’s Modulus) 31% y» FH Al ACOA AVIA

(cross section) 3f% « 3% Ba Gia (tension) T wera

vgT = ya ix’ (1.64)

CRY QU eemCE cS ost BT as ac ga ais

(Hooke’s law) a2 cua acara €8tq 1B aa C at ACUTE SON

Cl CG aH ecaren CBee SE Baa C ances age oreaa omekam

ANT! «STA a FI Te yy aT NS x GAT at Teal CCS |

qo at facen LB0s ara Giewe ea

- Axmya 5h Ax. (1.65)
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fey We Ox

ap FE Axara F¥ Ax (1.66)

OUT p= HOS RT TTY

8% p amy,ine aa (1.67)

e@ onfeaeis eacrr aslen 1.27 on aiew gem sfc cre

MAA CA AT AACS CON HLM

ota”
pP

or vey/t (1,68)

Fee wea as tem ce erh Gas aelas stra we

afecan fréa siaca Bacar Eros » OX WOT AW TAY p aH

Sq |

Teas CIC CRUG SMA GAM alecan Aiea Sn AH |

ale Ort Siam Ien avis Saw ww fete cavya AIS Sq GH SF

a warns aiecan fantateeqen orem Tec |

Y T

| 6+d0

Tea ¥.¢

crits wait ga ar P.O, a afer ae om ae) ABD

(equilibrium) Gara AiG x ACHR ACH FGI ATE ACs |

fae wren am ae &e PO aver faace: ane Zate
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ST y UA FHC GRACE | SRA Ae Say ak OM TA AT

are Bincece OA Ta a Poa O fears rice (tangent)

(rc® Ber Biarsca: ak ~efs gels x area wee O aR 04d0

cua slam ere! bream y ews Tacs Sony Ga T sin 0 wae

T sin (6 +0) anc Reera Facer y ecey Tas ale a1

FSM CON Ae

T sin (6+ d0) - T sin a ante 222 (1.69)
dd 44 care aern arn aH

O*y
T cos 0 dé = pd art (1.70)

wuts PO a8 Crd ds OA p Siaa ass CHA SA

era tan @= oY
Ox

sec?d do = 2 dx. (1.7L)

ear p2=T costo & 2. 5 Sx. (apfteaa 1.71 wae sfam )

o”y
ox*

( fou ae v‘e Sars CHM ATA eo cos6)

fog cost o~ (1+ (2) |

wa Reais ant card gor (2 7) seers SMT BPG A BCH

wean ara a

«= T7T cos*é

Oty e ary

éx? T or (1.72)
ators aly Saw alieag 1.27 Ace Ba Sal AA BA 4A AR Gi

Tov? =»

. p

Senay] vay/= (1.73)
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FSA CT AA Gl AWN Sica ea fess Sacre atecay Tada

WA Gieaa Gr T wae Vicaa ase Cary Sa p ay Ber |

we sifecast 41 Saw sifecat (Phase velocity or wave velocity)

itor] Ser Sceneae ore isece co Sacra tier ATER

aricaa feyyies cl ae ea We eae arfaycs (equiibrium

point) ww sim a1 a arniegn fey ame wan His

(displacement) g3 711 afefte Taye AMSA CUTS Acs

PUA WH SAT ALLS HS Vorre Bei wars alsa face

ASAT LAN TST VA TN Sawsy zisa Bway aor Bz

Gra are Tein Bc; a Gay Aiea Aa Ba 1G

SIM HSS Ms Bl CAH ow ews CA Gara awa Aw

APS [IAT AVA TA) WMA ALA GR AIN TACG ZIIWS NT

BA A Say alSa AWA oF wes Avila ears aes 1 «fa Ae v.0

RBCS CHM AA CH t=O Hay TaCS] ATG fee 4-3 we GIeMwHSLA

mH BIS MAS; SR y eee Tae Be Ser MATES aA |

ANH ACH ACH ah TTT Sey NASA MiaaTos VAI ARNG eA

MTA BTM FH IN ACT GAC SAA AAA NU FAT AAT! «ak

GIT VNTTSE SOM AMAT ACH GlAcs Velie x Bow Las TAH sey

aint! Se ak sacaa aee shra wares afecan | «yume wk

CHE SIC WSIS VN TA TN-nTeran (phase velocity) aeq

SAM-ASLAM |G HN-aT eran Asllsay 1,39-a7 v-ag AM | FT

qi wma iasaivs ixqon seco ate saree aiecan own
aleracta Ares a Sel we Uniaaoes qiacq ak ATS x Bs

MTT Sa TTT Bracers’ w-ahecan Mem Wee |

wee CIM) BH wi—kx = constant

gx gy oY (1.75)
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+ W Ded ye ONEX CIEL
k 2a

UM RAP vv = [ v= SHA |

ASA Gara aes wen-ntecen ane ary Soar sig sere

GH ATH | |

cumeia Saw—afe-acf faery (Spherical waves, inverse
square law)

ayy SIM cre faya orster ea Sen Bere oeiacs EVIE

AG SAH ACNMTS CY ACA SS CHUGH ( TiS aloary BaPyS )

eiwan Bar SR Ber ea0e CHT EH AA BUMS ;

ASile males Sr cl Serrated oem Prace SE Ua et

BH AMM SH Ba [SN SA CN Wasa! «aq Ger 2arw farfe.

SUM AT cepsiy Say focq ; Aelle uF CALA CHC SaMTN Ihe

ANSHS CUAIA SPS BCI 1 as Prensa Ase ate slaare

at Says cuersts ale (spherical symmetry) sfam “eat

SATAA LA GIF AAlHAT 1.60-cH CHAGMSNA FABIA FM SIPS |

wIcens Sey O sate Mme afafaqrs alesse cosa wa AS

r. Sl Sarr AAA BWees wMETSA (orthogonal system of

coordinates) Gi Cra AACS ATA:

r? om x2 + y+ 73 oe (1.76)

OMA x, y, z Cosalea sgaicsa Bares |

BA BACH HOTA
Oy O¢ Or_x doy (1.77)

Ox or 8x > Or

Q (pt) = 8 (x8 :[ sme = 5, +y* )- = 2x

O(r*) Or
a or Ox ax

oral ars. 2x @ ax nr

7 “a(t = =



au cote meerreiqurt

SE SE

BM Ball
O's oer tl oF x _x

~ pe or * & “Xr 78

= 84, (1 _ x by ) (1.78)~ pt or r or °

or at 6 ae ene cag ait tor Mem Wa!
FSI GAA

O°g Sy, fy 4 O*¢

@x* dy* az? 7 r? r*/ Or®

2 (e+e) 1.792 t+r Or 7 is r®! 8r
aalteas 1.76 sea viam Criwstecs crn ae

O°y 3 Of _ 1 Bb_ By, 2 dy 180

Ort > Br + Or Ort Far °

Wom Saw Asay 1.60 tow

O*d O% , Oh 8% 2 Bp_ 1 Oty 18]
ax? tay raze "apa * r @r v® or °

e& ailenaiocs faaiaiqegene rea aH

3° 1 8°
apa (rv) = p> ar (rp) 1.82

[ gainers yaa sian atasea sign ot fegiea zee

oni al 2TH]

@* BMYTR ., ()- + oa rw) GR 5 -- oo at ZeTo

waleny aS zaCT; TG Twelaioa + om cw sealers (ry)

afnace | axet aes miivaces ‘sare feelaits creferet ate

TRS MICA |



Cannes as

*, mpef(ot—r) ( aftene 1.23 eqs sia J

a y= ; f(vt-r). 1.83

AICTE BTS Farry Teta BBca

== cos (wt - kr) 1.84

CR FAMNCAT CHE r, WACE CHG CUTS CE tet, ANH

CIN BSAA MLS 2, ATH 1A CH PN rot vt, BPMN CHCA

"ce Ala Wet (v= aencsy aferan) 1 ea ak *Aigasa ay

Cer RecS vt, «FAVA Borg irda siara Gen ears anes wea

oma ANS Gerwy Cae Sy ay ABA as ailsqa 1.84

OST CHM SIF FMeCSee cals cata Gen O fay xece afacaa

Tacs oma Siacwre ! «STA AR Gara can Farmay a8 cy Bare

TIO CPS BIOS FAW OF TWB_QUTSs |

r MS Wows nisca wreeneiga elawe als afipns co

sare Hea | BARN asa a farm aecs ast ass

cHarcera Gra Ten ca lg alsen tiara Ga] Gen Zerwe cHawe

GAT r OT WHT DVYATSS Ae walorsz® An eA Blwat fare

(inverse square law). @IC@Z CHM BAUSTa CA SICHICSA CAPT

Gay Alea 1.60 oa TMs we Bla-aet Press CsI ( a AR

wan atts sare) fates are: wen a cme O faya

ATSNS coersty Sr fem ce arenes aileca aa SA AIS

TPTG 7 Ol CHU OF BI! Ba ass cHevcera ay Tem

omer wife com J oa eryntes cents cmrecea Slea CHEFS

r? OF SN SS | aSed oslo water ASR AS Wa! Ga ex

aanfarwee Fal Ta; Baa Sex secs a ale fats eeroce Sa

ceienrg afam enfavecre a, ens Sex eerw algcaa Tacs BASE |

eeaq Cerna ACH Aaslaes & AS CHAMPA GA AT CAS T

Coq Bara Com fom ca aie uleen siacwce Gl ANS AIG

CHAS SCH CNS QS RATT ,



©0 Core VICeTSTaeT

wicesa cata (Absorption of light)

OMS Cl SF ATC GGT SN CAATE SACS wT

etare a fea a onfaatos efera i fey Arras aby Ws aN

Germe sreica ae fem ata ae enens oniaen tes onfas

Qe MR BUH Mes Sacra Tawa sare sare ars i a2 onfas
serene aes srmises aizafes atm ee sive @are

Sart TT qorene fer aE aMVTigS faye (photo-

electric emission) SRAM GSTS tea 1 oF OMA VC SILENT

aife-aef Tare Spica Gl GA LSAT SAN APS BT TiAl VCS
arlt x8ra |

falen aria eens cas fafer ofane atrq1 or ak

CHAK BH MNS Blase sy rsa Sara aencway ACA SNLPIF-

SAF WSU MY isan sara Gara Gow: Weare aly a wa

wR re fea oena wigs! J eae TITRA eT Tem dx gay

alesa siaqa om Sara Stas d/ STH MTA STS TN AA

| dl«<— Idx
= — «ldx [ « = Giqniiss yas (constant of proportionality))

aU Axe d/ Caer A Fwecere crea Bars woqrwys

1S CHER ZAATE |

yea aencsa we frm x gay atean sacs @ Claw Err

SAA SA Alem Bara oF AMlsas HTB Via

I x

a--f a ax

I, 0

a1 log /-log J,= - «x

I —~ ax
q i,” *

a I=I,e TM. 1.85

MQ wwalers wn ea asancea coraceg Tana (Lambert's law
of absorption). Gm « g@Btocs WN ke CMI (absorption



SHINS o>

coefficient). 2apuncs a8 fora sina ana erceneahen sen

vey frm scm sy Cafes (linear) faceoang am eearce | ASAE

« yeeters Cates corey genes (lincar absorption coefficient)

AHS SUSS AHS LATA | SM AUS Gicanla Slaw Sacns Taaaa

AH AMYMSS, CRT CHA Se AMICAT Caen tos

erera faeicaa (amplitude) cwva yanece eect Bans e-F ys

om oh oie ee adie ee faa az isas a2 faa

wera ae— Ss. COC BUM STs Viger gr faver fon v.6

em Fare TCE mT ok BA Say « ay Atay Som TaSa
aiaca ; « ae caft ceca arias aes frm eek yay Olean sige

ATA SCMUS SIE] SS GG EP MAI! AMAT AAs ICs

OMG (opaque) AN FA GANA sa « aa Wa ys cet ; Saas

SSSI WS AS < LI MA MHPS CMAs BI Leng Bara wy

fra Raa ATA SN OTe Yak Sq Fa ae STAM Sass

SHS Yq Gre REM MCS) Ba SG ass Was cmae-yues

fafen way Greta aa afer ga ae aaa alta IK

A BSA HCW HT STATA (visible light) caTas-yeres YI Tat

Rea oF Mem at a aaa wes fem Aes aaa! fey

os-afag (x-rays) CHC sala A FaCHT A CNA-YNF AA FH

enw o8 Aa Gras) ARs Barcwa sey fr Slew Ae |

}

1 0.75;

fo gs-
0. 25-

ABM caterfea CSP aefar| (Vector representation of simple
harmonic motion)

wan creates faq asic ya cofere ox fermen eis

gta Bere coda feonca fstas sa i ale cere Ga wats sea



Od cote wrenreiqar

CM KBE CORT FarcN Va Sra Bara wT Zee mi (quantity)

AAT V1 ase CcevE AaecTaT Ord ee Gis ok wae

cre fates aces ates corr Geom ara Re coreaid cena

ates carat eyes Sara tifaaee (magnitude) arn aces, cody

ats Gam oR ae coda aftea cure efaacen ace tara

fee (direction) arn Ta | «aS eTG ate rises py cota

FUE FPL SY ATA TF | FRAICHE CORT TITHE AWE FRSA

Taye Fal AVS Mca |

(i) @& faqeca seit gf cosa aim (rotating vector)

WW FN MAS mca! fora aefes Senca ok faq sn weg)

Y
Y

A

\ a
A

6
catenin

Toa >.9 (8) (%)

OA Faas esis cosa qankcere | wk AaECAeTes Ore

Cegaica WA (magnitude) FMecece 1 4) AIS ORG a. GAA BET
OX 4 OY acwa Figs CH GA Geom siarwre SE Zakrore

cesafoa Tes (direction). 2? Aaa cayiox OX ae OY aceg

Sq alerw (projection) 2874 AT acosd eat asin ds}

cesais O faycs coe sian als cacece w cafoRrt (radian) si

Glace isc aa Creator Sen ( allen 1.2 qeq 1.3) a&

ofecwcm ares fagions 28cq [aed 5 = (we - 6) am BRAK,
erie § ok miteag gaica we FaNecwrE |

(ii) api Tea coda time «2% aa creinte fagine gece

KA | OA awa ae cesale giacece on, Ber vacza Sem

Treat aq 1 Bag Bz Ager afer Srewiers (instantaneous)

qraae (profile) qnWcqs fea a 3.9 (4) aban aslo Bag

CU Bae! wae AO mare OG cobaa rh a



Sans oe

FMACSCE A AO OX as MiGs SICNG! ANH ta Cl CHM Berm

siacece wren’ 6 afacm Bere getcece ce a Fe he SOR eT

5. 8a sacs en wae cHMnts apige fagions am fag

ety fomaa alas ate 1.2 a 1.3 aslteaait orem ans wea ais

Fm comantete aig faqine sem ami ee ests way

enc —HS Bian AN aca! AMM Cnemis cosa ai aM

TAqins Sa aa ok fagioa aef ok aH CH Ains swioze code

ata et Tay | TT ATS Way AISTS CE ST Ta SI Aire

cosa wile TH Coons ai, SZe OF Soma mMlaaSaAs HIM CHANTS

CoS WA FHC STATS MIC |

PONE G2 SAPeeG (Frequency and wavelength).

CBIAG MMUTATA ACN MSTA SOS te Santas veto ata arher

UZ Baca yw 2 sic wensoqra aferaom Aas |

Bele aq Biss, SARHS ae WICIs TN Sea aTScan Aqscsy

v, A GR v FH GA

vo iA

TACT AfAaStaa BAI Bee OF MGT VCS Ba MAINT caer

WICHMESACRT NTSracna Mikasa FA; Tey as aieara soqnesy

Cire *Minasa TAA | «ASA Gras wilsag aers su aa a

CARCAMHIG HE ATF AALYATSS MTAISA aoa Qs! PTT

TCH Gartaey ANAS 3800 A ets 8000 A 8 SEA as

(1A=107° cm). gemfe cat Sie oa ATAATS are SCENT

SSS WA (limiting value). cayett BITE {Ars BSA Garlacdiaz

VCS AN TA BTScayal cen (ultraviolet light) ara are scN

RAS FLSA SAAC ALANS FN AA BACATTAS ecm (Infrared

light). @urrg ata aereca SO—3800 war 7200-4x10°A sia

WU MCF 1 wR afaa (X-rays) GaRewss ae sm abut (y-rays)

wanted: aera SHS ERAT GE MAC TeTETA 50-6x10-2A
eat 107'-107°A wa sen slaw | afacs alee wax 107—10'2A
GU AK ARAN LAM MCS! MH Cr Bera Barn Asems fagie-

°



o8 CSIs aCe AeA

Gwen Gay, HOR ase wrely | Bawa Seq as sare way-

cued orecers ae acta eas onde) | ran Geran Alaryie ya

alates aa, Seca GIeRG TAR crem ZVAIceE | |

GMA CFF (Doppler Effect),

CIA CA Tl Aa Cae SEH (source) VR Acs

(receiver) SUI BCA SS NTS (relative motion) qKs Bal asa

wie ale Sen 22cq Sores fafa Seq GLA CHS SNES ATA BATS

unis an fadks Sones ZE0S BM BEM IMS i a BCS Ww

SOM MCS SLA KFS | MHS CH OR BAG CAM AA A

aran ris ate crea faces enfacs ere cm afecaa anda a

CIA SA SAM FICE OF arHA Sores Jaly aS Bes gee

crit aca 284; Maa yea Alam Tem ca Bienas AA ok CTA

MACH SUS HHS VO FATS SA Bra . Waa SAG fAacssy

arm SACS FM MI: ACTA cweaz® waa PEonald sq srs |

TNT

ma aN
Pauw YZ YO

s.u at fou S asie wrsacra Sex wae O aail CHA BNF |

Seq alrs fate war ances fase cihacere se sew cg Ger

ON MK TH BAe antes ais Te: oF cea wT

waters Oreica Beuce 21 fevlaceca Genie u afocan fam ences

face aaa Siacere 1 | at aiea weer fos ZeCS Ziacwe mm Tees

Aer VR wales ( TET Smee BATS NRA) MYA

Am d-uT ( one T= 74H ) , (1.86)



SAMS 06

aincs aferan aie am 2a, a Serra aisa wy ak carr

aera cae ainasy BCI Al! BSA SINS CY Snes

SI v' MATT GIA MSM WALA TrBycn |

veyi @ vas [Lv MICHA Bes |

VY 0 v , .
aor in a [ »’ Tamtacemcana seers |

A-—uT
ee“4

- v -

l-uT Tu (1.87)

a v

See OF CHA ANS A Sones fara Sel Pear Serna sons

v OF STB CIT

ToS CHU 4 TS CAMA u alscan fam Berra fare

AIAT LACS THY Genie Pea fayrs aage saree: ak ces

ae GAMA A FA OA VARA VAT BCA GA aA MCPA ICH

Ga d 2a SA MIMTT Niwa BH GB GAG Sie BAT mAs

Pea enigca ¢ HATA Cit GAH MRS fag afer era cA aS

S coat waw neat wae CF ams i(v +5 ) am onc Sa

AMSA BCG PCPS Wey Tera

UVvevyt i cyp ayy B
r v/v v

- v(1 +%) (1.88)

Bree GETWAS BWACKSA CH FOS v Cernq ase sep

¥ OF BCH CU ZAC |

VIA [AAA AACS CHA AA CA SLA A As ale SAMs

NSA Say mMaocaa Tass SErSH Alaa IA SIA VIcyt ass Cn

somes Cerny APS Ss HBTS BI BSA |

THSACHA CHG BSGAF CHA AACE CA GOAT WG eX ms

NSA CHA STS SOUS Ay MeN ea | oa GHA eT



08 CONS SceTS Tae

ae) wale Pea arecwa aes fem may sincere tt a faq areTs

mew Sey Tess ae wa Sn eke: fey emcays-

GACT CATA ACHTSPSTTNT HPI (according to the theory

of relativity) Sex a menea ate come AT (absolute) Tyz

TANITA WN BSN AST WT! eas Tey A mess

SACHS HSA Alay] SN ASA Bay Bra Soay Fale cHeny weet

CHAS SFR ASA MICH AI |

GF FAA AACS WCNPSIACIAI CHA MGR AH
ee

i

A-”
’ ¢

vey lage (1.89)

: c

ONT cm Bsa iferan wast Gen age wiceq mamecaa face

SNA aTScan |

Gras FcesT care akg aiaTeA MaSAICEA CH STATS

aay | CA Tce (Fizeau) Seenseacna caw Bara Care mat

BAT | MTB ACH ACS Bz oa sal ABA AAT! fay

aa ina wef Fa ste Gag eras Sema ATS sian

AMIN OF HATSA CHAT ASIA ASACe ! Blala-aAay mahs

TAS ATA ABIS) slaw soars |

| catnode
>

—_——

16 vorUUM DuMp

f | —_—
anode \. rays

—
TZ boa

Sd at fous tie BLOT -AM (discharge tube) Crattal ZeaIcE +

OF ACTA ACT AFA SIM MCMTA AAA ACHING Bac BWA |

Yq Ve ANY SIC ACA ACA AY A MA cagitss cma (electric

field) qa ofeatr om aa) Ber oF aio orafas aq a

oramayin siceaer (Cathode) acuia 4g feg Tem ace orataces
NH! af ergy OF TANT Sara wa CMA Alaw faferm wees
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CASS BY] ATA a ok FI Ms faving aq ak

ofsaa nace amaginn fae cere afecacaa gr saa! | (ak

fate once afecan x aa y fre zece Tala sign srncesa

ofaeea s1e1 Ue eae Allen 1.89 oz ABS) opie FA AT |

COMA ACRE AAA TAN ygwyst aa SN A! a

FNS CS Gara SA als AS AR GLA ACKSA ARICA

CAI A CTA CBCAG May Sa AST! «VTS Ta AN AA

4 ok MEISTS SMA ASA A was MTA EACH MANE

offecan TI ASI! «SRI way sifHeT (cassiopaiae) Bkww

CTT Aiea wae catcxa afin alee Gan sar

Cr] TA NTT CHC Sawer «Csi fete | Ue

arpa af gra Higa Eke mem AA CA BHiAGINe mAfegly

Tacs 115 km/sec Srna SUPATSTE | AAA MAS BAS CHCA

oF STS BING HN AW! HH ATS cama Ales Cay

aieal kee ya alan Wecece sera en Ara |

CLAN ASE A OFS BAW AcaIT Fa WA A AW

{USA OS SOAe BES a Baa ware Aas ANAC

Taveins SH a Sracwa Slee facicaa anna ale esis aaa

OR OBIS TSA GIF APN Mes QA GAM ZWSs Wace

US STA GAA aheittan oss mG wT ACTH MASA

aives wae sface oiacg aay Ga Saale weiter face

TMA BIAS Nisa Sey Snes 1G My BCG Miges alsra |

Nas aaa Bey wecwa Tas eBce alam asa waa fats sa

SQ ara ale gear ore] Pais ask asq Seyry WA

Sea shifacaanyian wsscY ss Ae Yq (single and double)

Cres | lA SI ATM ae Aaa weg aia

Faas Bios sieca ca esis Sas wiceq yisa Tas

alae ales wa aie afam sakes enferas ye ak awa

aman cn aati wa a a ainel Azan

wecoq qiSa Aarcaa ARG awa Bera wea Gera® yfez

FRAC aoa a Baca aterm GET BN Bones

CBM MAAS VACA AN OA Alifacanyis ass (single) crake |



ov cole eerste

wer me Ua Sawifes wily (Representation of wave.
motion by complex quantities).

CI AIS Sax Teva Ha Bara SM Ta SAIN Ulvsnms aaqa-

Cents wor: ata cae aslers ore nace

y=acos (wt-kx +8)
sin

ak WeCIS AMSA AC SH Ast ya Blaneas wels BEF

cafs sBcsce sforea mefs (method of imaginaries). a?

MEISE AHsaca GSTS ANA Cte ATA

y= aellwt - kx + 9) (1.90)

ef faqiey wore Aareaica ayers (substitution) qm waies

aH I

TSy @ He BAT SACHA ST STD Ts Ae, Sores Heer

TA BSA akan ose sole fa saws sqgai oie

Bae GB CA 1.90 ae ASA CHCA UMN TACT Sem Bay Aaq Hew

WN INAS BAcScee | Aa SA aie Alan ak cy ek meters

Acel CI Bemy ¢ os ATG Mizahou AArere TANS CA ET x OF

Rigs mfzafos eerere cre em FArS Afanras orem sian cen

aH 1 SMe Ce) ATF

y=ae iwt, - ikx ,i6

id iwt —ikx
«ge e @é

= AelW! ¢~ thx LAqae” | (1.91)

o8 ANA 6 TYAS CAE BA Ax ar AH ainafos eww

Ti Bsa ak Bewms oem sam nem eeacei waa ate

A @& 8x1 a@ica fats (complex conjugate) ary ae-!* = A*

GA Yt Sa AA SCA Ba Hoa a® SA Gk a* Bcnsclasra ANq-

ones 1) A Reale Tet Ae a Ha Sense Age as Goras

+ OA CRAY y OF AIS Haleay GETS, YY TWH Bec aia.

Asay 1.90THR ae Alerm AAaIA Fa STATS MICA |



SHPNTS O>

ANI NTs Aeneas en za avn Tass (complex ampli-

tude). Cr Bares geren Ser Sizer cre AT |

| A| ~2—e Tae (true amplitude) (1.92)

argument A = 2S WN-Y4As (true phase constant).

wacra afew « ceiferage (Reflection and refraction of

waves).

aay urcensaia gate fen afermcesa (refractive index)

TAUCTA ACNINSTA SIMATSS TA SIT AMAT a VIC ay as

ACANSA AS AMSVas zon Ms wenn aisees faces sa

Fra Ae BT GMT EC ACT ates Ba asi alos was

ojonay Gea afena so enniss ences atea fre aiaasa gn

as | Mein eior aferacesa ones ae cet Bara Gee aoviers

afaa vifgae aie; arn a% ofa Tater seca an fats

Since ett Sea car anfetes ates sara aaa set

arena 72fe ast enia afesins ecm Nisam Sa ene

cane Sone Tasa sq |

Casaraa a8 aes ose afer Taare core Sens-

Trance fre Sacre esis agp ere TSM | CATE BI cy atelier

ae ates afar Claw faeces Ace ACH Ok Sones eivr wwe

ofansa ta Ten; oa aie aieaGa Sa STA AMINA SICNTES

VPA Sry Sz Toa aq faq | eee SA AGT SBS GEA

TMNT WAIT AIA At we ainasT xa Sra Bara facdte face

TM AIRS Miss BACq fe 1 CURA (Stokes) eB AVM AAT

Slat | | TACHA GIA AMAT MASTS eae Bay CHEM Bsa |

>.90 9% fom gate arya 4 wae Ba Barwa acanea CD

AAAI GTN FAC eae: ek foam A ager eae B aay

THT | Toa (i) a Cree Roace esis Sens CD oH antes

zeal afesias ax afeqs afecs fey atm away A aK B
THN TASTE | MTG CH aww CHIC ANT SACI; STE

B TAA AGT LEAH ASA CITY SANSA CST AVG HAST Lae |



go CONS GMS TUT

aly armies cacy ive a en at ot isarea 5 omen CD aM

MSVIAS GK ¢ Sey at Se ales aa |r fea v.30 (i) cw

emfaugey abu feaita fase ape eneers aler

Oe atone waikeace Taran Les Fa AR CeO CHE

afsafoun ais (principle of reversibility) acarat sé7a1 wets

qatar (mechanics) eit agua cae Ves ais: «& aife

VPS Ale ase atom Weg (dynamical system) AV aTSway

Come ayrs Ge orem FA Sa af age Bera esa Aa

ter Tate aiaq: Rate aca since fa s.s0 (b) cw

amfeegy Bonenyia MEM Wl | ar Mesias s8m a TACs arr

faanaa ate fons eat afeze 28m ort af fence aqraca A wae

Bapscaa ae fem seca) oars ale aaea sence enews ahaa

r’ GURY AVslts Ta OK GSA AAG ayeT sen aferace 2’

SURG ASS FH Sa at faatcwa afea art’ aa arr’ Sone fears

WIA AOR BMH AVS ox alesis com waa siara

fey of was Gonccera casey Foes M8 4A Sena ate a faaaa

ata asad Mem AH

arr+att=<a (1.93)

art +atr’=0 (1.94)

festa aalzaate crna calfaeo 2 ca fests sens BCS CNUs

Core Sem faa a ; Bear alsascas (reversion) Me G2 ANT

Cla Stora Slay aleve a1 | | SICaHA oem ATH
tt'=}-r* (1.95)
peep’ : (1.96)

feely aslsaaie 28ce mem aan ce aes ita acareem



SANS g>

fae BBS ( GS SINST I ) SINGS STE ATA Smet

feats Gal fey Qarwa ae aslo onlay ere 1 | te aeee

ofesias Gene ale ar a aa era feeln were alesiers

Bone ec ar'——ar. Tey ok faa adler 1.91 skce cre

force ose ator ait ae Bares Anne see Taam at oN

ASMA! ASM weaiors ale crn arm rae** Taanca wae 6 em

am 0 cafea Sta @e) wera ra. oR sen faelale carey —ar,

CASA BIS CNN «WAS rae’ , Bram efTM 1. Cl zee
re Terere TB Ogee oafesians afer avy 7 wera onedias

aa | | SSeS MYST AeA alSsera ale we CIA *isasa 7

SABA GaSe WNT ales we 7 wfansr s8rq; sales

TAA MECH ASA Il HH NigAA ASA SA ASI AIT

MSV BU T HMTA MAAS] ZACI 1 BSA 2 farsa ziwe

CH] A A ATSwaAT OBIS CHA 7 THE Miata ACI SAS GTA

areaea 2q1 afore wel uk Taran eacs mem aa! Bea

acer wc (Lioyd’s mirror) sab a Tatoo ware

(Newton’s rings) “aR Ta ak Faro Tascrry (alternative) ACH

Caras AS Sr fata Sn ara: «cre Toence Cl SIN AAA AISA

WAHT ACG VASA ANC AA CAA Beat cea wes

afana «7 were fase 3H |

aa r aks Snifes atar izes alesis wx aleqs

SMM | AGM SCS Claws) lawnras Als ANYTSs ok AT wae

MTA ATW (conservation of energy) ANTS a8 Yai Wears Sian

CAM AA |

r24¢%—], (1.97)

AS Aas 1,95 zevs mem aa

(t' =f?

2 fer. (1.98)

fey 8 AVE FAS TA! Fa atwe aensvlas: fesray ala

AI NSs SZe Ba] SSB es Fowq GAN oss TANT WHI

wae ae feels gence ora oeneclaea aa fata sfarw



S82 CSS aICTeETTEH

aia Higatee afernwe Nea sacs aera) | oa See ak

ALNS ACMNPAMICNT CaS ian eat wee Clase caea AT t

ere fein sence cra atanena ere aisafes xa afer encens-

Vase oF Bac an miata TO 1 as AVIS sac Soay AWS

CH ACS |

at AMSAT YN FANE A MLA WSs BA ales

eq aferad for aa csime afem ae AI, CTC Fel UTA HTT

Same! fey ae sat cs a was TT Z3cu feels arnca

TRS [ ata FS ow Aen aac sae, ate ak arnais spr.

(vacuum) 41 3a] Scenes oneqy eerae wae Fe ANN CHTATa

aN SAM Seq! AC AACS ITT een Fara

siaca Socaa awayia Cay je Sore oma | «He ATATOR WIG Ae

Taso Fara oalwa cea ok TTA Nina amine eeaNcE |

ASAT FV AH A WT OF Alas] aS AT LACS GCM Bai

AAA ASAT ATA Germ TA wae Br cqracesy Gor TarSaalier aT |

wiceta fasgas (Dispersion of light).

Be T oF Grea rmncea ferrcaa ote) een Tabba (Newton):

HIM BIT CI OF ANT BBS Ga MTA we fem Alaa ATH

fate aia encen fafen aia ateqe sa wx «8 ator

ATAMA SA VIC AAT AAI] SN Ae Cal SCT CHA

Aes | SNCS Sarws CHC SATA Ales cam Alers za

afenacer “ise Greet siea ace aw sacs are falter

warcredia ences 024% Tater fans afermecs an FA SCOTS

favgaa (dispersion of light). wa@ym Tagan ost sq a8

gate Sarcarsia ace ate asic mea Bece wa aeicaa aes fra

fey fa Sta Zzrcva ates fas orem am as aa BWI WH

esis aches rege Sei za ak e-gay face sige sm

SACI BA ATAGCAA APSA CHA OT MSY BTA TAG CTA

MLCT | GBS AIBA SGA VAG SCM § CHIC SIATSS ACSCE |.

GF MNCICS F2IS Galas aes WA TTA FH ASA.

Be FeiG Ge ala Ssq eavsce i Faces aes Twa mys



SAPS go

wre aie geion ace Cl Ne-GaceT AIS ekrere SE fone sacs

seca Oncaa fon FACS Axl Sn SI! «Ou afee afamena

cary MN. @ abate M lags antes earece Siz afeys

gam gale atm ME oa MD feara versa an frm aeCSCE Fb

A faq x8ce ale ME eae MD ag Soca ay Cr TA SCA OT

TM Sa ABcq FATS Cawlacds Geena way: wa ate aie-

FAM BH PAS SCA Hs HiaTSaA wT BBS Sra CaryTY Ws

AC. o&f rem waza ae wea sy M abalors sare

aera nanan ieee sia: ak anes aes Ta Wace

MN MVCA Cl MACHA MA SNS aha Elon Garacwa ax aesis-

AS afar Sareea ecole Gey krq aqnecn HK, GJ ak

FI. seam ata yeicr acm ne-gay gecq JH - lJ = HJ

fey HJ = HG sin i =(BH - BG) sin i.

B faq facta wera afew A fagce ales acer cemiey

Biers wacsey cay ate ¢ TH SA CT ATA

BGetcotr, a BH=tcotr,

QU r, Gr, Ie MD et ME ata atone corey >



se Cote Wreerrelazur

°, HJ=t (cot r,-cot r,) sini

=f (4 COS Fy — uy COS ',) (1.99)

(us= sin r;’ Ky 7 wean g2is wartecta ences

BGA VACHS APSHA |

aie CICA MISA CH 1-0 EH OTA BISHA GIA 6 I

Sq | aE CHE I-FAY TACA

MOTT = 1 (us — 121) | (1.100)

wer Gay (Complex waves):

crn force cl ale ye a Series Hae CHS Ser

MEMS SHYT AMBAS FA HA BAHT ACSiCSa SOS HITT TA

wa Barwa fee ae we Se Bae Ale Cae AIA CHANTS

Wm Baa alve Sze faa way we Gon Caw RYT Vacs

Sm aneiaca | «legate gadis eacra snes orem fa wa

SLAC FC SACHA Ale SAI ATS a RAM CHIATTS AMIN

MH D1 wey Mlsasa Crea (graph) Aa ow Fem CreN

WAS MMA! «Fe A Srwiles carers fea nism serea casscera

Tous MEM Mes mca 1 «See (component) aces Teagqier Bow

HE MASAI AIG Bq eS NLA AALS SACHA Tawa’ wT

Oe Say CHS BTM A «SE Bea ale Cacwa GIsis sas

Seas WC ANA MEM MAG MA! «GaN AeA AAAS Ho

ANP BA AACS MCA |

foo Fe >.d2-4 GIG UreeTs Sen cars are geile wa fen

S, ox S, oz an fom fanfas ete VY, a V, ser TM

Bese AISA wie aiyrsre | we 77K GAG Kees afowarag

mm SICA ests yaa wy M oF BHM MINTSS Bersre wat

CAM ACS AIS VAT a TH sie ences faqa AIS siacece |

BAT ANG Aa PSs anes SIA m4) oslo Pex MNsITY men

wera! leg a Vv, aan VY, cS sre sm aa Sea Bares

MOF MSPias SCBA OSL AI CHTANTSA SIAT Baers

qocaen Birra Tc (M) ME a Som cea ate OV,



SMPTIS st

ere Ve. BEAR gneve Bors AAS aes Sra wes Bom akg gals

warTrcasia (wave profile) Seem gare wae 794 M Zeca

Screen

-

Source At
{SF VA V2

Toa d.d2

grace Aiea Bilacwa (persistence of vision) ea asfo ata sear

qrcaaa Are siaca V, aa Vv, ss gaioa mee fafer

TABTa, FSH OAL HTT CaF ATS Sq Mew meq! ea aBqA

fater vacta Sar aie sim Gea Seger wa oT SAF

ASW BI ABT |

aiaara atfetareri—pfanta facsrasi (Fourier Series—Fourier

analysis). |

Sway Bice AAS Cen Tare a@ ea a Sewoias Aw

wpiea war Aegrcaa aa xiva qraaa ale carr Ais

I AR wae o8 ale Saces qrcan Sone Caceres Ace, few,

wT OR soncesy Sig Sa sez 1 | TAA Bara faaheite Aw ;

arie ae Hor qua Gas iE Ags Art CHANTS

VUBCAy Say Tatas Bn aa Tatas Gone acm sive

VT aS SAS AlaASG Acaia Garey favre) oct! HP Soya

ACM AS GM AI ANTAT] GAKWA Ale GAA FrcawTe See

onberia Sacra sister Ags See Tater aWaeq 1 GET ane

ufam cream Baaca ober Sax yas aio | ek areta faces

Pia SSS MAGS AGSCS FA AA OR ACs an Ta Pisa



BY CON UKs

facgaa (Fourier Analysis). o&8 Semcon yfama ests arfesnena

wea VIA | ak TNCs Ven NR Biaare MPa (Fourier

Series) |

giaarcaa Sie Taqie Ten akg sate f(x) x08 aay ste

RSF CA WE] OFT FE (single-valued) ate (well behaved)

Matas SrAE (having a finite number of discontinuities) a x

oe TCS a TAUMNA CPRIGTS Bee Sa oR aorwcen Aallens cere

aa

fees 3

I(x) =ag+ > 4 cos 2am + > b,, sin Qn. (1.101)
m2m1

9% SMUTS faainiwsgre CIN STeTS MAS «Cl IAS MATTS

Kes f(x TE AME HPA oF AAA orvgcsy Has

TEANCA CN AACS MMH 1 «SA Arg1era

. wx ° nxf)- a, cos 2n—TM 4 >x? sin 2n TM (1.102)

=d,,+a, COs 2r X +a, cos 27 2x 4a, cos 2a 3x
a a a

+b, sin n+, sin 2a 2% +b, sin 2x 2% 4...
a a Qa

BQ Taqiea wes a cy aly Sofase f(x) acorsaie x furs

O a 20 30
omage X

TS >.d2(a)

A TMA WAZis Wa Sasa fea ais sosgqia meq 03

CHARA ATK AIA GTN ATS sa Aw oma: ok ABA aa

COMA SBTAA STATE Tea Ae v.52(b)-0 CHT ReaE | fagis

Sra aes f(x) Bene AIS share arila aes Aaa ase



SAMS 849

CHARA AHMSS CAIN SH ACMA) SCA CH AA AS (x)aF VISIS
ge @fon TA SS FAz AS Biarw call AUS ART OA PTAA

SHB MHA Bi ak f(x)aa ass alssiw Coat shave

a,cOs 2774 TN

ecosm#@ | AD |
NYT NYY

b sin27re aa

basin 271 & |

a
3 a

——- X

Toa s.2(b)

orarat 2a fale a, aa b, yencesa (coefficients) WA aaa

SH wilea y.y02 Gey eas Ase BN FA OA as ANT

FF] 25 CAUCHY xX, = X, +a.

S (x) Scorpares TA Sere BCE Alera Hal AATSTR | Bara HAUSA

wa fag Sn ae) | aT AMSAT a Tiga Siacw aca

Xg

feods = 2,(X_ —X,)=aoa. (1.103)

xy

X. Xy

STE | b, sin 2n'Xdx = / a, cos2n"*dx=0 (1.104)
x Xy

BAT BTS HL ATCT SA ATA AUT OA GTS TAYE

FAY AN LEAT GACH AMA A MPAs AAAISKA

PUA FH PN AACA | SAK MER WA

a. -1 [to dx (1.105)

Xy



Sy cere antearsizwr

GT a, at Wa Aika siscs eee fasfaios veils ae sa

GTeRS MCF :

naieac Gon trace sin an Tn ya sian ea oreeer

WAG BIN ASA ATA z

Xs | Xs

| JS (x)a, sin 2a dx = fl >a cos 2m" =~ + >>, sin 2nm
xX, Vv;

sin anidx (1.106)

CRS f(x) art wee CRS atersa waeeraa wma aia

Sa ATA |

OMT n-0% TTS OBE TA ( AAT) ISM MS 1 GE

RAH a, OF CAR Wel HNGIATA AM a, Aa, A a,, ( n-08 CHAE

TA AAI Big )

AGT AN BAATG FST / a, sin 2” ids. otiea oma Oca

SERTIFS S 221 Go TS Sevan ose

sin 27 -- * cos 2x Y aa sin 2a — sin an X areana nN-AT

OTE fates (xed) Wa ata fag moo STA GR I. 2, 3 etc.
ice (sine-23 CATA) n=m FA Orca MATOS ae MGA ATA wae

HAS Sac SAA Ma MGA 45,2. |

GHAR ANS MHA at ABA ael wcWA Ces

FUSAAA SH AGATA A | | SHIRA WAN AN AS OSG ATTA :

. , mx
sin 27 ad sin 27 _ (msn).

=i cos 2r (n-m)* — i cos 2n (n+m) =.

CE n GK m Seas AM FA (n—m) aR (n+ mje

Soras yew) AAI! «FSA Aarcws AaTSAT Siac Sa facaom

NS AI AGC PN AACA | YAM n= GA CWA GRIM PA LUCA



CLINT 8>

a BEICWA CCST MEERA NA Boz alsa sn aban

BASaT AIGA

xX
2 . nxby == J f(x) sin 20 TM de, (1.107)

-2 f fx) cos 20 TM dr. (1.108)

OETA a, OK 5, GA AT Tiga Siam aa wes Ags mM cay
sian f(x) GOTH dq Sa TH Faces Sa ara FATA S.So(a) ae

fos wait apts SAF Arca crac aker.1 we ae foafe

MS ACTH AUST Was y.50 (5) foca crac soa as fox
SACS CAN TA A A Cael MUI mM sae sm sa oes ate

way mare SAA [aa aels cay] Gum aeisie
STATS ALS |

Resultant of [+3+5

LN zm» ZNf (x) ; — 7 V7

Tea 5.30 (5)

gisara froracea Gora arcenoa AS (periodic) /(x) ACTER

8



¢O CONS VCO Te

Gama wan a tare: fey yiana fae gan mige

AAR NRL ANH AT! BAS AWA Cars wale Ata

amy fan se sacs ea ale UTS NAH AACA Sa ANA CATA

Capies "ying (electric spark) TH CMe Gay HIV Sq xa Gia

21 >.08 (a) a fo aris qx fam Avias Bara: ace

fates areca sererea yAagie sa Tt Bea aly fraafeen

VAFTN FACS CBS Bag slo qe sem san cen za

CR BTS AA ya yy ese ala ace TAH avs

OF SIFTS TH LA Caw-faan (wave packet). oF ashy

was afer sitar atin an Zan aan; Becwa cara

glass AW (Fourier Integral) og ocHea ea «Blas ata-

RMT ATS BT SE OF CH ak CHG A AM Waallaa BALA

SMITTEN Baza Siam of als Gary AS FH Bla waa

Srey faa aceans fassq sia @ me aria

(arbitrary) Say carta AIS Fa aes ma! mMlawswes care

WA: @ CAS Wes (reasonable) Bye (nonperiodic)

Snes f(x) ate Traqaher Beals whesitaq (Fourier Super-

position) Gl JacwnN Stars Aca :

Coo oo

f= f A,, sin wi dw + fj B,coswidw = (1.109)
0 0

paar atone ASS Are ales sa raat URS A, AL

B., TAC Paar yes (Fourier Coefficients) Fn BH! Sta

SzcHsA ares ney OS I Bisa TPT AeA a, wa b, 94

fafag (discrete) TIA ats, Tey ylaas Asc CAH 4,, a2

B,, 0% faaatoay ay BARA Biavws Fz |

fou At 3.98 a Bocas aren Aalawe “Eley FS Say wa ales

Zara piesa laces cecal eae | Sa Ta ele (baa c)

CE CHIC ZeaE lassi Gara aslo ay nae Aches

sian facera | 2a) RRS FM A Cl SHRI AS HI wae BAe

faaaa ca, 8a plana fawrase eek asad sacra ie



SAMS é>

wea! «ater Cagiies sie car6 Ges sacra ylama Faces

ca Borie AAR mea france sence sncesy Tear Ya cai

ata aye taaalogy Saran faces sa) a Aen (c) Sa & Sones

$$$ I TM——/— MV 0

y—

_A— _I\.

(a) (6) (c)
Toa 9.88

MOM BRI SR aa AyyCr asa (monochromatic) Baca |

8 Sealy Cow Say Caray Cary ATS slaca |

fray Say (Stationary waves).

watery 1.29 E8cS crn fone cq Sawalisatia oF ATeTATo

yalo SACHA ATS ; Sarena asts v qewy waras fers ear Garis

S213 woras Tacs awa siacore | ay as AMGTAA wa Sacra

TIPTS a Tawa as a1 BAe ra! ale aka GAG way mam~CAA

Tanats Tare aaa Br Sieraiors za ora ala warea allege

HNBISCa ( Saw GBA faa wae Snes AN VA ZEAE )
yoy, t+y,=asin (wt-kx)+asin (wt+kx)

= 2a cos kx sin wi. (1.10)

Se-Asa Sly Saws Fama CWA Aen za fea Cae

(Stationary or standing wave) afte 251 g2fe atest sacs

y

~e rs



GR CONS BICHTs Tey

PUA SAC SINE FI CRAIC RAATE! ak MATAR

SPIT QBS SA asacs Alem Vauiwecs Te AS su aH |

PATS OA Asses wax legis gan Pea cara AIS sea |

at SIO Cone faqs set Tarde Siac cr AA sin wr

NF FY 21 +20 wae —2a At Aen we sara! les

ST Cw cos kx oF Seq fom Bian Jan Dera ca fayioa wray

GF SESS GATS seas eva i cw HMB fae kx= (n+ h)e

RECA CHT ST PN TAT | Ta NS Fae kx =n

SQA CA ATS YICA Hem HAN AACA AT FayCS Ser pT eaea

wraiewa Fen aera Fameaiare (nodes) waa ca way faqcs sem

SIT ZACq GIACHA Fen {BTA mTMMTMa-y (antinodes) yel> wana

Trmraiag a sreaiaua scat gay 28r4

k(x, -x,)anr-(n-Il)zt]=e7

A x,-x,=7 =" (LLL)

TTS Sr wae Pax Sacra Tea onlay Aces Fan ara! twat

CSI ary atsie faye were +a ae —-a sey cama fay

Pea Sacra caera ca ae Fayre kxe nn FA CHR ANB Tay + 2a

et —2a faaraa ai fr naa sai ala ce ATS TaqTS

kx=(n+})0 fa GQ awe fay nanaae Pea ance | eat Pez

CIT AAA Bate ate wAaCA Feaa 1B (undisturbed) way

STs 3H |

MMPS CH O84 Pex Sacra AS cawmeara ear foara

(Wiener) 1890 yore asi mate BCI |

tex ae >.S6 (a)-CS PP osfe AISA SIO GIarqa aa aches

Saas MN axon wey TEA SIMTSS BAACE | HCI ATSB

BUH SIR CAPSS CSOPAI TMI or AitaSA Betas ASAT

wor St este Trmpries sera) STA eNTeS aa alosias

CICA AN Alegent wa fer Cacwa Ais seca: fears

aepaiay oa fawreiaya Senta craks wa ost we x

mSa 2x 10-* cm CBICOIDITSS CHET VBacsa (emulsion) AAC

efa comma) AB o& coca aagra qartcece «(els corns 1



SAPS 60

Cre) aH Cl Uwe Wess TS soeqin A wae seen aren cecoa

Som oiees Bae! CANS a seria AEA CITT

arom tca ooraa fa~rafaagian arn crnaca i | oe gee

Wertsist TIA FaR CAA ATSa (inclination) Gem fasa fara t

WAT OAS CHCOT TT CHI AUC eAA TENA yave aTeca |

Aaa wis MN cee Tres zara Ce cable Bara Ace

fanaa face oiface S21 Ar BBS Baa Sea corsa Sead Gog

UCMBY BSISermqs! (photographic activity) Teg Miss TI

fearcaa feels cater fela anafos em saz aaa |

22106 Gala aaafos arm (plane-polarised light) 45° ceive MN

~ wo

M N

Toa >.du (5)

WC Se BIniss Texas wea waa 45° ica wm Sers

aeaiang gai ot aAafoo arane Cagies cosagia ones



68 cole oneneiqee

Cem alery eee youre safes aa afvsters ates

TIC SISACY GAMES Sete wares fanless cosmryz

AUB | TSM SACHA BVBrcay sm sacncsxr Bross

AIS seca 1 ( ASoaA ANHTEA HSA) 1 BSA oA obese

are MN wfc ATTACH Aieoraa APS Leva ae MAS CHI-

others coco ala fam ot sheer wees orn aes) | ok BEES

Tod AL Su (bHe CRIA eae) asl MIMNTST GARCIA

sare MN ney ofeeer wee aisaécay wa VITIT AIT

Req! oe Sieeins ae SINTeS SANE GarTE Rigs

ofevieas warg Sa also afe siaca, say azrcwa Cantos

Cosaen Hareaa, Tee fartoqel |

Ota WH MATSS Bens Caisse cosa MINER Gr ays

aay Sa wiegins wise ot afesiae aaa Cagites

Cosagicve mamas uloary MAE sfacs i Boar naafes ocaa

afsorcaa alie sepia Barn ates aie siace oniaca al; ata

wars SM Soneyaica wn ones Gra farsa slam Fela,

Sige seq aaatales 2a sel BAS Wat Bera

APACS AMT MLA BATS MAC A Ay aaa alworare Fs

Sara at i aaafoS oemsa Aico AE Bolas.

waneet wae sa a8 aegis ion ae y.su (c)-a CHUA

QSACE |



SIPITS G6

Sacwa Ae atfScat (Group velocity of waves).

ate osius ame wae fate wate elon Gaera ATS A ak

FIA GARY AI QFE ASG WI VA SCA OA STM CMS WSIA

Hae SACRA NSracaa AMAS seca 1 | fay ale HAM GacwA WSCA

warcaena Sea fase aa eae aa acer winefes ax wr

QTE SICH YA AtSTIA (group velocity) afeic Conwy Carrs

afecan 28cm eer Bra wag CaRCHC ACH NTOTACI

ofaaecaa Te fora crac aa aait fagas (dispersive)

Tena aes fH AT SICA aTwAss | as Taopacts Br SaNCAT

AS BA SACHA WSwwte SS Sit Aa! = SSA cH cry

MSA CA SACHA Yar aScay Gonecma wast Baws FT BBA!

mains cl way ale on Cra care cre] aa Tale waRcHCH

SAHA TUBA Bl BG Fou ciin Gay AIS serere afew

o8 Bonenaina ME oslo Goa GS OTS BM AA GCA cH

TS A ots ate Sacwa comm fees Cemn sem ears alory

Siam oir Beceem | Sle Sone SAA Neat ate Gace

afecacaa score aft 1 | face Gorey Gara aterat age Sacra

HR NASAL TM ASTD AWA Alea Sq Ves |

gato way fam oricea alegocad Sa oh) Sn era) a

zara I Jaca Gocaas laara a, Tes Cawceds GAM vA, wae A,

HT WSN QAM %, LA %. OB CW A,<A, wR 0, <0,

4M] S2Cq | STS AUTH Gay wRlva Sr ate aqnaca y, oe y,

ZA SCI MLA Aa ANG BepCA AGIA 8

Yi =acos(w,t-k,x) ysg=acos (w.t-k,x)

SIMA Ge TENA FSA Poss w aa AoA Rew k e

SAT BAA

y=ae SmH=yi tye

=a cos (w,f—k,x)+acos (wot —k,x) (1.112)

= 2a COS [“ 7 t— Maoh x| cos ("2 5 W's f

Ky +key. | (1.113)



ev cere erersiaer

mie Set gaio yenen (factor) yore wIpecoE | Re etre aM
TH CH MTG wacee Gaels Sone cay GBica Gawteetra sees

FATA EVA aA ATO gan aaca lear feels yoslers wae

AeA y—a cos (wi-kx) oa AS Ser Siam | fey ak cacva

fear ae a afaca ay; 8a aiaafou s8m Bara wa AC TA

AIGA 2a. G2 SAHA ASINS WN-1BwIN (phase velocity)

FM MAI) «el FN-ATSTAN MeN Wars SIS SICA wen-nTscass

fackaa meta fracas area | | ats 1.75 SBr6 cen fRITE CH

TN NSTI FISTS

Qi aw .....
w

k

ekower cad erent “Take = (1.114)

eee of ale Sacra T-aeran capate Sony _aita ae

NSTC AN |

Teg watene 1.113 oF seq qe SBS gan ara cm ok yeie

Corey Sax fafern wet yen AIS sisca ae fos 4 wceniow

CICA VARY (envelope) TIANA Bre Siaca! ak onaaaioy saxlad

yee cot gara i | afta afecan areca ( ate afore u sa ea )

~W1-Ws_ Aw _ aw

k, ke ~ Ak ” dk’ (1.115)



SHHPNG 64

GRAN CHT ACW BE A cl MecsA AS] (smaliness) AT

AG Ae Sains 1 Zena alors Ra SG afer Ya Ae Ae

eM GRA ANE CNT BO OTT CURE v= [v= -aifecee |

dw dv
Ors dk svtk amu

2
fay k=->

dv 2 dv dv
FSA AGRA AWA ka aed OR (1.116)

u=v—4) &. (1.117)

Bree OF AMSA S20S CH AWA A ANB SAA CH ATSTaT

WIRCATHA ATS AGS Mes Gacwa clas . TE! Boar

OF HIB GAMA CAMA AR-aMScan w-aecacns Bev FAI

CICMBSAF Aiq fara aa fam was Tagigs T4 Sea SaT-

crea shaq ace ifwcacite af 2a SER aa CH CIC

HA-AScIA Srey CAH HN-NSACA VCH BT SBN MIs |

SMA CURE a8 orcas Gary a Beare! af} ARTE FH

dv ¢
aay aT Sa Ra Bele STMITAR STM CHAS faogRa mT EH ST

YO GA HT MTCC I SS NLT MH A! EQN EN

AB OFS SIS Aq CATS ah CAA (vacuum) wey fem TA

aa fey oreencey afscan wie aaa ATS Ba) aT

ae THR SA Siaal ace 1 OTT Mel sad CIETS Germ se

ABA AH | FSA os reer ye-aiwray faa ser sare x,

MNS TA 1 MASI ORI ATR AMOI aTeran

TCS OA Ge 6 TAT ATM TiS fon kay ashe weefes

(discrepancy) Ofay api Sm font Ae ye eae HM-aTOTATAT
TMT ANH AIC ANT BI] TH |



- fasia -ifeccare

BIATHOM AA BlAFITa (Superposition of light waves).

CACM SSICHA ATTA UF ABH AAT SUITCA GUGTG ICeIBA

TM Bare! hyn ge a Crores oes Tawar ay ose

AN Me Bcaa Tous fam wy Ba Se FBT cHe BAT

SANS Class oF 40q Cl FARMEPNCA AVM Fa AAS MA

CRC Fea Za Glewicag fax (principle of superposition). az

TACT Je SINE AI SHAG BCT OAR ANA OSH INcHseacas

AUCAS AMA VE MGA f ALY ACS AIP CARMA AACA

Hentass waisa ama: of faaaie ost colfes apa

(physical hypothesis) 918, Cra snfates TASTES TH 1 | OR STNTAA

fefecwe cl AIS ne Sa za GrAwa oP Bras afew ile

MEALS GANCAA ASS waits Za wey oF Tracwa Cayora

Gat eaM AeA TH Al BCMPTAHaA AI AA CHANTS BPN

SBM MCS As Zea faanaa wfamea ya ceil aA ae Bara Peis-

wig Faq ox faaraa adepica ser Sa) Ta! «ale scHele

SHFMETNA AA AA SA AMAT Yi, Vo, Ye Talla Sea aloes

TAI AIS BCT OA AIA Sara rfanias (resultant)

HA y HOTA |

VV tle t Vg tne. (2.1):

Cre AA lH SACRA CHa Srcare faay ATATATSA aaa AAI

OR Bz BAG Are Siacwe stan ABS Vi cl HSA ATH aT

FA CMSA IN CANN VACS GAIA Coreaamsa aWese (anhar-

monic terms) SBES ICH! ALICE CHAS ATH CAA ASAT

AFA AT CHEM WH SZ of AIS VT HANSA Wes Ass

AMAT YAS ANN WAS SO] AC Hias awe Ba wer at

Teme seal sors men BCS MI! BNA Alors

alala Gi svo. Ata faerat oan Bae (Thomas Young)

faaats Sod Ae Baa «aN Cra lous Tere uk



CCM BSAHA VSIA éb.

TAHA ASS Bran cafes onfa «sie re aera Gate zea.

Gen TAS Ale Gra COG Gery SN TA aA GAM Wiel Ae

act Mavs falas eH SA a Ba cota asie Gen geiva

GACHT LSB ABTS RATS GAM ZAM csi crn MAI CA yw

BACHA COAT RIGIALA YATE WSs Gara faanaa aleoniaies cans-

BAY AMT | Cl RICA YY QS GIRMMN WATT NCS CHITA Baier

ASI I HA FP YM ASAT CHA AACS Alga {Im Sawarn gato

ive Tae alee ersferw sates 2a |

gee Wa CHAITSA Acar era (Superposition of two simple
harmonic motions).

GRASS «CARTSAMHA Bp Gew waaata scene

SA TANS STINGS CUTS Caacits «= ATMA

acme wy 2831 year cq Tawra os Aware BBN

°F CMLSS SRA Meal ayy way Bedg: Ase qn

RAS CI Miwa, Wasa Soriea wmceansaqay smcenrseasa Riss

MMPTS Wier MAHA TA ore alee AMIS Mealsoaras sls

OAS AIA CM GCA (complex) BB) ws GZS alan sacs

AA Teas AY vam AVM am sacar Cl FNP ABTS ots

CR waite Be Figs alse cet fafas wai eae

OHH GIN Mean pomes waa cawmants wer ale sfam asa

OX ORI FA SAcwA Acacia vary ashe siaz ana

y asie AS ray siacw sacs AS ak ca Eais waceT

AI (Cl AA sete We 2s TM cA) aes wHaccrna
ARS eel yale aaa canis fasfafas astegy gar
CR

X, =a, COS (wt-¢,)

X3 = Ay COS (wt - ¢,)
bee.2»

QUT X1 GR xy WHS AH wae festa Cara AA, Go, Ae ¢,

SCA TANYA OA Coraws Ta-wus w. aT ale

CAA GME OF UA F171 fem Ba wea —f gra ca mfpahSs



80 COS aKKIsITEHA

Sacra HIS 2kra Se winnins Aa a4 snes alegicAT

aaarpica frafetfeegey corn T2cw Aca |

X=TMX, +X,

=a, cos (wt- ¢,)+a, COS (Wi-%,) ... (2.3)

=a, (cos wi cos ¢, +sin wt sin ¢,)+a,(cos wt Cos dg

+ sin wt sin ¢,)

-m(a, COS , + a, COS ¢,) Cos wi+(a, sin d, +a, sin dy)

sin wt (2.4)

GUAR CARE 2,, ay, O,, He AUST FATS Sarva Fawr oa We-YyAs

FRACS, WSAe Felker aca ses galoe ys 1 FSM CAC

Taaterhys AMSA GT ASM SM AVG NICH

a, cos ?, +a, cos $,=R cos @ vs (2.5)

a, sin ?, +a, sin d,=R sin 0

Ma R at O ys ar Barwa Ten Alea 2.5 a alwcsa

wares Grig fsa 3a

ezrcwa af can Siam mem aa

R* cos? 6+ R? sin? = R+ =(a, cos ¢, +a, cos ¢,)?

+(a, sin g, t+ a, sin ¢,)?

<-a,' cos? ¢, +a,? sin® ¢,+a,? cos* $,+a,* sin® 9,

+ 2a,a,(cos ¢, cos $, +sin ¢, sin $,)

= @,2+4,% + 2a,a, cos (¢; — 9z) -. (2.6)

| 6.41 Sin, +4, Sin Ps (2.7
aA tan a, cos $, +a, cos 9, (2.7)

waleae 2.5 Waa Sian Vas 2.4 cw fafacs omnia

x= Roos @ cos wt+R sin 6 sin wt

= R cos (wi— 6) ».. (2.8)

SASAT CHM Wersra aia AVA Soesigias gale way as fayco

OR OT AIAN lan Bea wea & fags mfanigs wae L ase

Prucesy L2ATq fag Zara Taam wae Wal- FI ACqoy (component)

SHE SA SAM BACT AS A Tees ae TMNT FHS

SICA LAT Acyl SBow wWalsaea 2.6 ae 2.7 eq marcas facely



DN FSACHA SANGO v>.

GBIS WACHT ACATSCAN CH CL NTN-NNTS AICHIN FA SVATCE

cre eat oes gacaa alecea come ATU WAM Fal Slew.

ona! qas: ater faacna Wears 72 WM Seis Sacra.

ACACIA CHE AMASUTAS AMS | m-AGS GAA ASTI Fer

o& faay BCS MEM BWA

Ve >a, cos (ut— ¢,) (2.9)
s=)]

Crcaa BRKT AM a, oa d, [ASN Gacws fas oA wy-yIs

OR 5-07 WH 1 RVG m HehAeM we Few | = CaPyfea

ASTI VHS w - oar Y Manis Garry wets i FBlo Sarva

CR CAN ARIS WALA FA SEAT SAS ACH ACY AGIVN

MAS ACA A mAs Sara aa faslalas ofanine wax

AGH Ward

Y=R cos (wt—¢) (2.10)

— - |

Cae Taare R= | >4 cos ¢, +| >a, sing, (2.11).

Sas sine,
wae WT -YAF d = tan~ i s-1 . 

(2. 12)
s-m

“a, cos 9,

FSM ATies BPW SA OTN WASTE A oS Sores Tahs

He TN SCSUKS SACHA ACTS SM CH MAINS Sacra RIS oH

CAAT SHB AK CIMA SUCSA AMA UM! ara apie:

AUS GACH Vsioa aye sa sive Ses mfanias faa wa

Wa-YAs HiAASS IH | GMM AGS GV AA FS AAA

feu aa ah slam Gem saace! ate Sl A Ba Gta oF

Nea THATS AST LVI | OMIA FN MATS mca Cw ATH

yale ALFA AA Hamcaa Ales awoca fem Ba wea cm ay

NGM AWA Sl Lissajous-foa TAA WIS 1 es ACR AICHTIOAL

CATCH CHCA THCS Ba ABA



GQ COS aenstaere

are gaio nae creates faa aaa fH (a,-a,=a) BA

wera mafaniis fears way 2.11-a9 mera fea sm aa!

SSA aanias w-yase valegq 2.12 7 ATR aie Fa

AVZ | «LEB Glass Aa NG

I= R* =a* cos* ¢, +a* cos® ¢, + 2aa cos ¢, cos g, +

a* sin® ¢, +a* sin? ¢, + 2aa sin 9, sing,

= 2a? + 2a*(cos ¢, cos $, +sin ¢, sin ¢,)=

2a*[1 + cos(¢, — 9,))
=2a7[1+cos Ag]

CIM Oy, - Q. = Ag

[= 2a°[1 +2 cos? OP - 1] = 4atcost Of (2.13)

FSM Sse WAagie Ad-oF araa Soa jaca siacas Ad

O38 TA AANA AANA O, 27, 40 aElS Beta GHA «Slee ACS

Wen wat oat Bara qe AACA /=4a* ; aaa BIC aa Baa

IH 7, 37, So SOUTH AAA CAMA «SISA WA YA BAI a

ge cata fava scrannia era clas ar 4a* and 0 wa aces

Cre OBE AAMT Tq ae OR Aaa aA farsa Slava & BIA AG

ea mea G1 fH 2.1 a o84y ose Slee Bia ore

zeae 1S ancens Sey Baru Urea S, a S, fara *ivrece |

em ef feq gato stee fads oem POC ona Som ofom



MME SAHA BSI vo

wiegins 2erere | ATA Sa A cSIae fayCe SICeNA Glas Tens

sfare Goray aeneyt Bara Sa Aa |

SCMTSA Sarwan wairaicn cosa refer eicatst
(Application of vector method in superposition of light waves).

eres Gara sivginaa sae adhe sisce afer

facpiaiaioa fans acai sn xeare 1 cosa aceil acne a8

STA ATT AMS OA SF) ase BH CHA! AAS cea force

Ay, @y, Searag cosa al a goutas Fa Wa Bree Caw

agra Fare oF cesaaiiag ala alee siana acneivs nem

Herel AS |

.

|

Toa ae V.OFa GaIG orcas Sacwa fas OA wae AB cosa TA

Jaca ae | Saccaa fam (magnitude) WQaTA a, GA a, OX

251 x GHA AMG sersey o, HA d, HLA AIBA Blacwsce |

o2sfs asl ime WIA aI BAW! «6h fon BOS FM AA A

am ica afte 2acq esl qua coda a aera isa R

oa 35) x acea Alawe 9 IA Germn Sigrsere!: oF ¢,, %,

ox O Sone aa ale cosa wn Fwecwre | wma foarpuca

ASM Waa

R* =a,* + a,*—2a,a, cos [7—(¢, - 9;)]

=a, *+a,°+2a,a, cos (9, -¢,)



¥8 cote anrenstaena

ag wilensis 2.6 adteacea AES AHL as 1 ASM Cee MALE

& tesniaies oa cosa wate Soa sere ean wares afegrcaz:

QBS WY MSN ATA | |

OF NSTSCS CH Toa GSH CARTE SM VCS CHM AA A a,

OX a OY area face yeie Gow a, cosd, aaa, sing,

feaa SIN SN MWR CHAIN a, HH a, cos Pp, Ra, sing,

TRAA SIN SN AA) YSA oF Seegyiencs cy sacar x wes

THUS CAPA FIGBCA a, cos ¢, +a, cos gy. Bqqwrery OY eras

y Semy TAS Gone Haloa CAPA AGATA a, sind, +a, sin dy.

oI SE ale faarar af 28cq ok GBiba aeola recaa Fa

BIH CAN FA

R* =(a, cos @, +a, cos 9,)* +(a, sin g, +a, sin ¢,)?

=@,*+a,*+2a,a, cos ($,-—9@,).

ATS WSS Cl HAH CHINO AMM {ATA GIA oF Fara Zevs

WA BH AA ATH CHANTS _onaay erie apie wale zea

CosaTer YAS aTSrs Gen O Taya acwcw Gaga ce Fare wie

Sere ate Cae GSD GCA GT OW TSM CosCTa slo Gonem

Qs BT WA STA of Gmcom Cardia wiraeca waaay Aaa

CHANTSAMIY BI! BANG CH a, OR a, oa x SUB mF

BLICAT (projection) Bry Gr galoa TS FBrq) a, GA a,

ate w Fela sons fam gars MCs Gra Barwa alse oF ose

Sia Yisce enfara | era Bara 2 oss aewr Sq alorscngy Crdie:

a, KE a, TNS WIACMTAN Sree aaafos Wes enfsca |

ate qaaq ales sora ate Tata sacs oH Gla ok cosa

MEISTS SZC SN ASA ass Vl Aco Col TH SLA OB METS CAM

Aiarets 22) Sa Sem ak weer fs aon erarE

See oss ~—wS fos Mem aa! «TSH CHUTTA RRAIE aaa AsTD

WIN ANT CICA Awa Tea a HM BHC AMM CHIINTST

ate aisa siacs Rect) Rare acwicems Tn WARE Gea
aa wa 6 TN ste meee | fon ae &.9(e)a OA, AB...EF

eal war fag a coda; Rarcra aceren caw "asl cosas
gram waa ¢ ay etare: « Racwe wie codes wins zea



CCPC RNA SET MT ¢

OF, Gm wm ear 7. a ce cay gen COTS x aceT

ates front ere etace se am etae ate weenie
CSHA MOM CA SA SiAcwsy A ame esioa wm Teoma Alaeta

a Res aiaasa sn ofeee IT; SCI AH AC Ba

TSH .> (*)

cosayine aq afaasaq Biacwe era ok fea selva wT

=O 4M Race! foals VERE Use FAN AWRKer" (regular

polygon) St aga Salo AE war [ Se onQ Salo ae Tacs )

GI QF GAMY Wert CMS GA eT os cay sara Als

CSRTHA MATAMA QA Fe MISA AWaCs |

aly os mas Gorey cosa Tes wae wera nels ¢ AGS

BOM AH MK OB ACH BAA AM BTS Wipe AA Ga as

Bald Fo Feces GSS TVA Siavy | as Gola Tears Fen Sa

PrTTS (vibration circle). Toa A &.3(4)a NET GBS PAICSA

Sm OIC LAace | a Brmqgely as aEEA AON SIH

BONE |

wer news seein sham wifea- facia (Determination of the
resultant by using complex quantities).

aalsag 1.90 sbre cren Peace ce Beet TOM Nee BeaIa Saat

TAT SN MAS mca «asa ate Teens sem ale Tass

Since EA Sy alo Aew aaa Siam ok ate faa em aM

yi =A, eilwt - kx) (4, =a, e'*),

é



aor wife Bc Y cre ae ( eyo oTeT ow RLM )
wn A Clot kx), 4 Hot kx)

i(wt — kx), 7

Yoy,t+yetVat 
+ Age

+ A, e

=(A,+A,+A,+:--) eilwt — kx)

a A eilwt - kx)

[4=(4, 44,44, 4--)ea,e isa, dos, eosin...
- ZA,

Senior afd fas Creer a) Be et awl VCH

NA AAS MSR TAC | :

CICMTSA ATSSta (Interference of light).

ER TN VANCE Cl AW SMS QA FE T Soies GarIN

ez nary Boles an sia 2 era Baers a*fanias Claw

aivgeca faxarpiea fafes gam are aio swe ae

ast ama ese fem sma sa cre am Gos com EAE
awa ar fee aa iS xkcs mca wee cme

Ry TRIM QT OSS SIAN AACA MisIsa SVM MNCS |

Ware Vieencss Saxion ale Sra we Vly SA zara oF cHUE

CI FY TS SPN FN MEG MA! AWS CN a

BA FS A SSNS GANS SEMIN AS Bs TM wa SI Set

facwa faors coca ( carma Cafes aca eens on eta) @

BA SCNT Manas Sigs] AS (component) Sacwy Clgsl

RAS SAM ALA | AEA FRAT SACHA Clas AM PEA

ZPRIS A Te MCs SRI BcMe Mignins SACHA CISA BATS

Raa) wee Claw] aes Cares Clas zecs iors eas

Grime siarqi a Sass ErPgiecs Fen ee acs senses

aio | aener a8 aleoraa fans epic aN oR San

ROM ACS Ae AR A FAR CAS YR 6 SNF ARAN FA



. feet 
64°

OM HA! a ANE ont ghee eens Sariscad fahow

arene Facet

Fearin encerecacra aq rece OAeina Zecee foe Sram

siscefenm | svos ac bara Bae (Thomas Young) Seen
Wace Aes geie ercenssrrsena aiwerss aber af saa |

wal eH Rem 74 faweyiy (Grimaldi) egy opie Farm CoS

Sawer | ass TIE one srerete qeTS cers eae cre faq

Q,

Qe

sim feia eats omer eas nie aha ences 2 fen gate frm
GAAS MIM STI MACS $A wR) ey LP CULTS wA—TAT



oy CSS SUNCTSTIRTT

Sa KE | Aa a shown sins an alee aifs aqua

AMAT Benes Vasa erate arn su aac oma fey

feaqio ata re EPAie cine ma ae a eA aa

ataacs Tota rhea afen fons sieeve Clarets grigte ores aca |

ACA AICHE BATS CHM TATA CE Gas Ben geioa wens new

aTy MAM AWS TSS SIA Seem faaalor oni oeass alesis

API AS emia Biase mass fag Cae rahe Beg

HI WHT AVG AN MSTA BTGHIAT HMA VK CHAN ATA ANA |

@ otsl A CHMAACE CIS BBA MILES NAA |

Toa 2.2 (SQ OBS wee WIE S, eae S, G2 serie ce

ex cme fea: Sarva wen fem acta oencea gets arcereata

VE WaT 2A PLO, a P.O, Pie cree sicnsiom

SMHTSS A OA Sar POs Bear waeray Rigs falas wa

cs P.O, am aleoraa Vy erences greats Ben Sn ae t

fey faaeiva edhe ores Gey yaioa wena AWE A ea wd

Sage CR AA AR Cl SNA ceNs BceTsiowma Aga

aces THs BAStaa Brat Scesa BATS cren Torahear

Bas oa omits] s—92fo oes Sex sere fats wars

afeoras ont Sak sey arent AES we aaa eae

SHAS CH MACS OF maw THT Seay GA fray |

Hil
7)

8 C

Toa 2.0

fea 2.0 a S oof ga crengis Tea arm fem 34h wCMNs

acy iam omaet oh Baa Com nee ok oh BS



AMSAT UTE 6>

St Cg fed GE! S, wae S, ARTHAS SAWS AMA GATT

saree | fen gio fam gas oncereafea (light beam) BRS

eraee HA GATES mh Cun Com ay! «ek ateeren zai

Comm Cora fog ae P,P,’ oF Bom gute SINTSS TA aa

aiegiwcar fama af So BCT CAs SAST AE |

FAA AAUCS AAA SUVA GIF ASA MITA Ae SIs

aay adeta sapprea sara asa mh Teale oe eA

Bele mH Cw caw sfane cre O Fayre AM Bc CaN MAA |

O fae xecs as Borg ay atts P, Te P, ox THs Mem WAC

SSX GR aclfaancna TSS SIA MAA ae BIOs BS ATH ACM

CAM BCA |

oF MNSTSCS MAP HRIZCA Ba YA Sey MEA WAN! AWTS

fed Teale qed car a acm afssas mle AeA TAA 1 | BAS

feq cele Zea UNH Glawle BI FA oa Ys FHA CN

aa ali faslre: a4 ore aA seeT Camels wate

afam fam mem aa ateie soncesa aay sie Aiea AIT

(interference pattern) are FA OAL MS APAUA ACSA SCHSA AILS

Sage ea Sat Oka ATT MIM Aa as O Nery

SAS ATLA TEM BWA SVE vara Taacaa aiaae AWhocs OF wat

wey fog crag aye) fate ose 22a Ta IRA RA

RMA VASA BI BAe ggie aH Sa AA A! Cera ak

ones aaa fea feats crensis a xem aenfeda one

AS TA BA Bea alets fey skcw cx oncensata fats 2a

CAA Acs Fela Caw a aterm cara (cylindrical) Gar

alam <1 am) Bat Ser acens Sas Base AG | fretaw:

FANT BLM CHAS OS FCS MCF BA FA FVM ACF |

Guia a oacra Tea are Aree fefacwe mem wa! wayia

fRsre aaa stare cl afworaa Aga AGA AA SA Avy CX) AX

fom Cre a8 ak as wae ATA sRlarrs eae ATTA

wae Bales soeqia west cry aA Tas aieior coz otea

TIS Guia way! Ofeqce oasis Gag wet corel ATH |

Sam Bex ned aA erelahes Geis ous Be | ae os CET



40 CONS GMT

OR ASIA Wesd wae Se O Taya gins GATyE WATS

Cre AF |

eis encaresen ene aieoa-wen—Aacas Sows cate

CA CH ATS -Beny Sees {A SIA] YANHSSLA (qualitative way)

afes game) fey Bem ceed ame Some siacwe cece

Matas Af) (quantitative description) acarea | ok *feae-

Tow VI wT C oitea CH CHRIS Fy P ce eee Claers wet

AMsas Tiga Blacwe aca |

2.8 a fo cauien S etce anenseay B whe SrCe

ATSCSCE | ah Bony S eBre waa Gace geo cruiied S, war

S, wifes S, oar S, sare geie afwaren C ota Gora enim

agers | Mme ame fay Poe ate @ 7B ata ask 3CF

eries xz ora 2 faa ofanias fear cen ste afegercam

Tei 2.8

EPI Wika SH A! 2.11 AS eM A RN Cw

SMA Sasi WT Bias aa ocala Aq gels sacs faa

Gl CRC A eA one ai vant fone yl wa

wan fam aes nla ca S, a S, es fate gee sare

Faarr Aaa ( Cre] MACs CA Barn AM AT Lowe STI YA SITE

ST ey ose Meagan el TUT LACT A) MT CTTETT

aaron 2.13 Claw fain aera sacs eter a One Ge.

ATERCA oR ce Say ERioT we nse MTCET Via SHATT.



CPST CPE @>

fan wees sive at orem fade aacy este ences are

(relative scale). yer fom afro aninies arg eis

areas ghion wane ones ni en ee

P faqs CCHS Ts yeion “er MIB (path difference)

Wem S,P-S,P. aera a ctae mm S, aa S, S Bice ae

que BATHS! BASS, =SS,.

wea Rarcra were onlays Ag=7%(s,P-S,P) (2°20)

WT SS OPM BPE aNines STE gare fata sfarw

5Rta |

S,P-S,P=-S,Q2 (awa PQ @ S,P a3 Aa Siam Sra etre )

~2d sing [ aya yaie wa Baa C ea aC TAY D

STFA FATos AAA GAY 2d eae AS IW sow

as qe se SOS, creas om Racer aier

“fam Mem ATH |

oe O=6 ; alesy 8 aa O° yet ca ema fates

ma sin 6’ «tan 0’.

°. S§,P-S,P=2d sin 6=2d sin Om 2d pn Ud gon de

QUT x OP Fat FMACCTE |

° ity ao | om 3 2A _ 8 8 2x 2d x. Intensity = 7] = 4a* cos 5 4a* cos (> 5 x)

_ 2 q (x7 2d4a* cos (=. > (2.21)

[=4aq* Fe xn 20 _ me, [mm =O, +1, +2, etc]
D

a r= ma (2.22)

1-0 we 24 = (Qm+1) 5

a x= 2 Qm+l1) 5 (2.23)

Crcars Tes gees m aloo Beran eH FARVTE |



92 cote anerelqar

cre aeTwE ct O fry aie avis m sine arcana Gee Bercaa

GAY xu= 2, ma.

(m+ 1) aise Reena Gage Bec Fay

. *a4+1TM Sym + 1)A.

Fou oss Sagem wera eg Arotes

Kerr tae Sill l)- mja=2 a (2.24)

D
4] we 5A.

HHNSLS mr FITS ALN SVN BATT FAY

Xam 5o (m+

GA m+ 1 TAS AVN AVS WeAA TAY

Xeei sal +14+2)A.

OR ASHE Atle Waray ex TIANA MGA) METS

Xn+1 ~*uTM szlim+ 1+} 3) —(m+y))A

q we yA. | (2.25)

OUT w GBT VAAA WH FMCSTS |

GSH HN Were ce afer werayia Ay Meri era

OI SRA HMA AVS ANAT FACS GAS TAA! eso wes

OE ITTeCH GI B LACS Me SIC at TAY Da at STF
CH A oF AMAPSs | «era a Crh coeifen gals S, @ S, a8

TH yay 2d os qeRniss 1 sree ate 2d BEA AM SA

WA RAMPS San TiS asi BA D WAM

PE AMUNS TOM A! AM Mee Savers cpl encena

SHCA otra Tey 1 Bae Capel Greens sac Me Seen BAR

siarer qeraa see gin fey gem seca) | alsa 2.22 gar 2.24

SACS CA SA MEM AA Seal Axe ag wil UMS SHY aN Fz



ALA SSAHA APSA a0

ara) afm vale eran seta me org w, at D @ 2d gaye facta

MN AM Sa Scare Aslsze 2.22 qq 2.24 eBre sarees aiza

2H ATA |

MASI C oa Cory fee Aeys ANA oy AHH LA

ANRSMM WT CT MAA! MEA cafes cael Va eh BWeH-

Qi AAAI VVISTAS aera! Say oA Po, BPE

ate ate Bical Az om Cape sins WA ALM FR SCA oe

Taye S, ae S, Roce fate weenswacra ne gacer nels kara

mr, SA GE mA NETTT Cl -RICA ARCA CAR CH ELAR mn COR

We TATA Mas 1 FSA OF me-YAE mA oF fayrq (locus)

Zaa Gio WAFS (hyperbola). awa ai ay fooecy sae

Sra eacere 1 «fey ate famines aca (three-dimensional space)

OF VA VTECAA Sen Ss SN AA SA eae orn We a

P oF STA RoI aaa Sle Serr ST Wel Gocays AA_ZVcs

S,S, om for wa slam eMart Mea AA! «ws GA OM

cable ase nares vise siaca, facracs ate omnis SS,

SAS GAP] TI WAGs TA Fa cH MANZSior MIs Trae

Po.

P,

COM AA ALATA SITS WV Slava «Sra SS, ay Bee MH

Snare Weayie Br ynyia oF ais ala sles v1 |



as CONS Se iee

Sega afew ales wes ay ota Beet ales Ws ore
m1 Bom ete San Gem ned te eas ee anim secon

fewre aise aicq eae @ aime fagiaent alec mac

Tee Orn Te! Ge Alea AR Ee win orve

ayia orn arena sq) fey mee Berea ais at AZ 6

wis ga faatq (magnification) Ew win Ges NAS CTT

A D1 PSC oar Ok ala rae ak WC VE

ALINS QA ALI TIM TH |

Tieaa CaaS Siena Slasta feorwa—asiene 2.22

4% 2.23 EBS CHAT RIE CH Mee CTT STs Slaw) Etre

4a* ait GAA Stas) UCI a FA antes BonT NMG EA

CSM FT aM away ACA CORA ane TART LICHT

wan fata since onias fon ae e.u (8) ce Gk aenet crac

eRae | Bison ala geion fears ew Aa oN alae wa

ROM Wa, at Rio afea aie fea 4. ena Taam geioz

RS HN-NH AG. WT AS GIT FU AE wn (n Aye

AG) Sea a, Taw Bie awk tars cenm Barwa ate x¥rq 2

GR ALAS VI ASAI 4a. SAH AI Ag 48 MA (2n+ 1)0

Sway a’ faa aie fants fers cea azrra ate faa aa

AHMPOAS I GA! GH sey Ad ata a GR arely

Tt ETS) Gas Tey aca Sea eras Slaw 4a* aa 0k AH

qriara 1 SCENTS Clase Ay cos O° atta wapmca frets etre

enfaca wae om fale ara Ag aa ma aaa «8 clas NTF

WIGTRTA | «Vlas aR TATA 2.6 (x) ae Tors CATT RERITE |

AMA Sasa at TASwA, AICS BA 4a* eat O aH ACH ATG WH

SHG Osis aa Sa FA! EKA Ee Claw I NETH

nen ocnresia fs xq eat Ge cram aa ot ace Gaz.

Crem acted | sien Area Ay (principle of conservation

of energy) Sra Wn aR sie as eee mca BEA

QUIN BWayzia aio acersara ekcse a 1 «See BPN

PA AACS ACA CA GR Ut Sq HM MMNTSS AACA, ACSA ASS



SOTPPSINS CPETIA a.

sera | TR Baws Cre AT Cl ACA FOE ATT TATE

orcerreetien FS FRAC Heel CO A VITA TM SM Mae! Asis:

ereneaten fas a eer eis onereatar eer Casi 20°

rena Sn ate ok Claw annceta a] aafsafes zem Siswr

fay Gam ota ce Rel 4c" oe 0 at ae aizafes aa BRT
arag a8 @ aateaa 2.13 e8cs mem fence

[= 4a* cos*® of

afe ot Gem agar wigs since ea Uta asl Fl oF

cos? AS oa og nface eB | US BN AWS OA NGA cost AE.

| Intensity

ate meferd cory « Gren ara Sele aT gw Af. SLI cos

as 1G fauinivegcn Tiga Fm 3H



a8 cele oranetaenr

on

f costa dx
_ 0 

7 ‘ f

costa = —5-——— = $f 2cos*a da =} [cos 2x + I]de

f de 0 0
0 an ar

7

“ly "0s 2« dx + f da}
0 1/7 Sin 2« an

2 “37 +"
0 =

2a 20

(2.26)

FOI CIN ARTE I aT Hype HCH cos* OF ga Om WIGIR

4. Bet wrens 1 Sas ak Baa gem Siow s—4a*x}

=2a*. rua ion @ unfsafoe Slaw 20° at AMI Cre

MASE a8fo Fem Siow acencsa mw Glas | Jan WECle @ GIG

aieenas fan ass eniscece yy Biworss Fy Be 4a* ae 0 09

TM Maes eacsre 1 Ta ok alworaa set sae Pa ahaa

‘TC W-ATE 1 «GF «6 FI-AWE (phase-relationship) a ewe

CMA SAS AMS 20° SBlCq | ASNA OIC SPI lsa AAV

TT CAA MTT LA AZ |

«BR Be SA Aiworaa otra Faas ery sca, Tread

o& ones steers ama gaa sia aace art Ra Ae |

anor oat OS CRIA aT fen ce aie aie ay fer Tem

TOTS IAA CHEAT CHM AA Sra Sem aATee aAfgcaa

face ACCA SSA CATT GO OA euA OFT SCNT HID

(band) cHiecs en ami fanqivsr coeisme oreneata ghia

aaa Tacs ota aio crea facta) «ences Claw ok Srarway

‘QeIa Bay Akay NCAA SAIN AeA ea calam sem, aaa ats

Ay Gentes ae fan ata aaa ene 2 fea ae cian Tacs

fon Glasra afaaters na] GHG OS THT MTA iva HTS

RH SCHTA VISTA oT OR aww AIS aa! | Wea alsa



QPCR Sey aq

SSt S| SACS ARC aay be Bay sacs ekera seas yale

SEE MNS Ahem Ae cyia Teg we STIS FIT AAT

Spe Seman: Lec acan wasit one asa sca
cayiacs Grae ents qa sm Beare |

CRA Ve mab Sa TA ERT HC ATCA) | BATE weler

PCAN ASS ATA ANIA GPE Ae TA wa SAA SA HATS

omic ARS ea 180° cera Bag sta 1 fee ta LATE AZ

SMFSRA BAG arly FRETS CICS TAA MG Ae ApSwerAT

oa yale Seraares ATS sez ok ocensala Geis oercaa

od ANVAT Sra ota lacs tat Sea ae Rarcaa aces eeary

(superposition) FAi Cl Uy a Bley FA Crea BAt-0F

mae AT Aisora we Sey zee CN Tal es WW

SINS BoM wane cme" fax a aera ayy wT

seme ma “iecwre | | «ASA Aae-a7 oR CRU CE SATS

Sumy Sa ReahSy Sl aacy Bcwt els A |

Vrrazy 2.9 a fers OM aye ON gio RATA WA ACS

WHO ATA SM ( ANCA STMTeals antes sa) mine st

SCE! we Rio SA iow Set Alas Sewers ATE Saree



av cots ermrefeen

wa 8 wa "BTS O Teva ae fom ese Gee saecana ceW BCE!

wie Sue ate ee EIS els Corcem ATS oH eee WE CaM 0

aiem leiee om stare: = S ale eens Sex; Bx) eBre fais

ercereata vole geica Som sig atesineg ga aageis alesis

stem fogn ces cava isis ea a SE iw aaa aie

SRS CN TA! OMT ATeviews GeTsarT Gals slr fora face
A wrx B s® gaio Tey rece enfacecy fem aa RCA A oe B

wef gaféce S on afesio 1 OO fauce cos aiam afy OS anand

MUM AFIS FS MIA Sy AWA GA A OB OR Rar Soa aalgs

BRA OR Rar O fags 20 com Geom Sica) OA ae OB HN

am a a Sta AB yay arn am 2a sin 0-209 [ waa F cHete

ee A)

Fem eqn caw ay oie awiny D etre O an Tay b eR

Ba D Bkrs oss m sine mea Cam aera gay faxinfes

WSA LATS Mem BV |

D a+b
Xam 5G mA = 5m [ AB= 2d ]

=o mi. “st (2.27)

OF APSA NIM SH AIS! Mey Sa BIN ATSey FHL

AAA Ba LVR ANF se oF onfery gem wea sem waa watz

Forecery SUH Me SA TA SCI AAAI SM were afovaa aio

BMenrssy Cerny WS Bea |

CECH qu-fere a (Fresnel’s biprism).

a2 ter otis Sensten sere arasaha esis gy-

ferrcaa Soa oiam we aa Teer a fem ssc sm oe

crcenpeecns gic eq afetay are acai foecma ora ok

GA STSERA Gai save fats shawn cate waeaa Suz

ahegins cx cae Me BoM Wena AIS cai as aces.

STN MAST HSE GUE T aE we Be FA AG:



aKeirvonsra CPE a

a1 yeme mer one lage ca ete Orem em etnien
SE at zierefics aoa AACE |

Orca fom S aslo arensoen (ANTS asd aq Gaeiien

OB HATCH Sc Tra SNCNIss sa sa) aa Ba Bare SETS

aq guise ACB ag Soca enim mG! Buf ACB

OTSA CSA TH A VAS AAI BM MAG mca Gaie ya care eae

waa eI A ote Bos Torrcaa ANATA WAN MaAmTAA MICA (base)

ACH ATS SCE! SES ce onensaen feecaa Sm enim

OG VCS wee Si sn aa feercma Gera fers ca am

VATS LF Sal Cam four Tem wasn altos Tacs Alera wax

Sa BUM ATA ACA CAT CY Gen S, Bere wiacsee |

CMSA Ata Get Sp Sex Spa AS Siacas a Geo oens-

afer fermrccaa aise fare sacan ace fate 80a eae Aoagt

foies eee afeom ane Geng aiacq: « gu-feerca com

qeic A eat BYR ce AA a Ber aw cam zBrq S, oa S,

VS Beie eeeq 1 ora Bacar osbwa cfente a esft

WHAT 2G SCMTASe YRioa Tae 2d-wy TA_PNiSs ay) «WSN

SMS ARCS CON AA CSA oes BCAA AIT MAG Aver

S,S. TAY VTA STAM Se TAs | «Be cH Ga A ae

B yt cares SN TH Mas S,S, Gay yay Fa aA Be S

“OR Ba-feercat TAY SBME SS, BY ai sa WTS
rai | oo



yo COS STII

aly O Bre ail m sine vcora Ga WAT AY x, A BF

aunty D=atbh BI

. @ Tere OA SICMTRORA S ae TAF

O38 b Tory aay MAR ACT TAY

A a B14 FATS JAE CRG LA AMA TORAH CM WATS MIA

SC=S,C=S,C<a.

eae SCS, eat SCS, coi yeors Ale 5 a Ae BNF «

AM AA GWA CAM ACG ACA

S,S, =2a sin 6=@2@0 = 2a(u— 1)« (2.28)

aa SIN aA OY ce «Core faery est wafes

aheae (u—-1)x Corr FARIS (deviate) aa wena ow foercat

SPAT (material of the prism) afeawes FNBcwrve |

SSL HVA

a+b _. a+b

Xm" 306 4" Fou a (2.29)
qa-wocer MATA CH CN ICH CA Aaleaa 2.27 oem fsrce

CAM AS Brn Siam sen oles mca ca yau-feercea ates

SR Oe GSTS Zu-wic BWecss ANUS (equivalent) aecTA

Tey Geowy CHT WA (ne - 1).

ercreeen gales aia gay S,S,=2d wale aerars

fasinfvegey fata tm ea) aac cain anicen caces

AIC FH Fa YA Alas | GS ATSB Ce Aly ferery wae

Sierra Tce ase Son ows wey aa ( crien ekcs afer

qe OM CHAT TCH CYYcH acm fag cell cem TAFT )

BA OF GIB HATE AACA Toreca awe Ae ana as arya

mem Tea aw Blea avila gato zor ateiay orn

wart gkcwee afefawwca yaw afecacaa mec aN aH

Me orem ae caniqaa SSS, ax afer rar-en



CT RPSICA UTE ¥>

KaCS OMA TAY aqeen d,,d,, d,’ od,’ 5a Ba a wees
once { fe ae 2.) 1

P,1 1,121
a tee toe | at Sf Ora CHTSTH-7ay] (2.30d,* a, d,’*d,"" f f wel 2.0)

fey d,+d,=d,'+d,’.

d,=d,’ exd,<d,' (2.31)

Cras G2 wry uleramr GME Gefen atetavacsa

gay ate C, oa C, eH ae ate 2d cafe gets yay SS, oH

OCF CAM AACS MICH

C, 2d 0. C. _2d

dd, Say“ d,

Ad® 1O,C, 4d* C,d.d. "dd, © dd, “5 gd, ( 7atwae 2.31 08
ATSIC )

a 4d*=C,C,

Wd= /C.C, (2.32)

ata Bera WEI C, wae Cy stm 2d gay Tala sn aT |

ceca gu-ferw cay were wawtads = fafa s—
CRBITICE GRACH gra-ferecwa MRICN HECwE axe STE HITE
Cawceds fata Sa) ar) wera et opines cris aogier
GIA Ai] Sn eevq 1 ak onbets arms 2 fava am oral

GA FM (accurate) Avis Avs ARC Fal Rem UC |

AT Base Tey Ga ws ae ofa ales aera



Steg Sars Stra) faafafes aca arergia ase em alesis |

SQAvTSBIN CALHA OFTISTAA GAG (bed of the optical bench)

Plas CST ARCH Beas ey was) Ae oe lorie

SACHICAA (cross-wire) ON RA Bars BWC aye FHeRIAA

ests Ga Gere siacwe sari ayy aa-jaeraie aeaiex uae

GTA A ANAS Berd Garenfed sce fee wy ~

coit xara ori ayfen xa way SE UTE Me TAT

10-30 cm. gene aedia) Gufedis ost alan Gen om

( crivart aren’ ylaneas ) ernie siacs 2ara |

GMSS AMER Bra-Teera ae BTS HMPA TI

fora crogis es areca aies sarq ae ok ATMA

SIs Sq As! ass auten teu aaa qa stew

gara | «(ale sa ay Toes oar afecacaa aes walt Ben at

qa Bfeama carer cenfeda afeiae mem meq 1 ab

arsiaw aly FReANAA CH Grsza Ao Ageae tq Ia Sea

auifeais Cawera say sara: cateaio aera fara oc

est SPA BAP GAA oF Bay sq Macq: aka creaie

mata forma Aaa cre Baca cw cacaa BBG saga caufeca

He care yrs afelaw mea aaa: say way afore

GAMES FACS at TAY TAS AACA ARNG cHeanied wae UTecamaa

TM TAS AHA CATA Gace eer feg cil cai eam

cacaa cealay Tact St Anam sag sacs eq MATS a?

fey avten ¢ aforaaa rar cama cealay cain sia os

FINAN MF GA GF AAAI HATES ACV SMTA AAATAATA

AS ANSI FH! oF BPE WA CHA YR UTE alors

MAGNA APA AAcH anes aeiqe yelor wae C, wae C,

TI FA) GH AANA a ares aes Tone face sera!

CR ATH BUCS SS, YAY MOM WAI VC,C,=2d=S,S,

| 2.32

akan erie area fam 3ea-faecaita faces afeciaa set frm

ORV MITTS BAlSore West crn secs! | SecN oF aes Sars



CUKUPORA TPE vo

qq ye wera a) Bare ee Tee Reem ae Ase

HOM WA | es: aea-Torerate Bera faves cca Cirquerd Ap-07

(tangent-screw) AK quem fara gals cq ara NAM

Cer Wa CHR AaNCAUTS cowie asreqim siarw gecrq1 B

SIGH WA "VS Hey Gals sera) ways Gaiters ae

faa 4a) Fas 1 | ale Azra ore ya cael aq Gra aleraaa 7fe-

cea (field of view) xq Gayn cHalaca fee qeagian yet Gers

wera) Salary aly ok AY YA Bq AA GA Aoca waagiaa

HSS MGS Wiss TSE ay gens ACH ACH FTSrwBca ces

CaPMSIG BIS Bisa aa ana OS AIA WiATa wR cena

RSI Weyl PAA BAI a yea Gala wea aw

ANIA AMA BAS VACA AACS waagiea yrosra cry ag |

AMAT? Qf ey 0.1 3875 0.2 mm oa A WAT AAs Sie

HH AGA AA! faa aa Teerate war alorate Sacer Tacea

BM AMSA AIA BIB] Face Zavq WANTS BlSragty ANA Bisa

Baa years Cae aply Ts (lateral movement) a 24 1 oe

area cayiias, yra-faea aa aloraar 9fe-cHraa wilqya

CHa Bian cl waar wNem Bsa calo BASSI CLG BeBe

ARAACANA ASS ANIA SAC |

a2 ApEA mA Uloraale wae AlaawTs yare salen ( cater

Secs 100 6 150 cm Favs aw ) Waray we Movs SArq 1 BeeT

enearaa Ges ica afelaals aa cacta xcaa facta aioa

nies facta fem alocacaa aiScailsora y-0a (micrometer screw)

mS Cafes Sela l aay sneuMal asl weraa we AMeal

SA FSA ANS CHAS BCA OA ORSieya Maral Byer wis

BBSGs 10-1576 1s PATS BCA) «SNA alsa THs afsasa slam

08 ons Tacs fare "SEs Felam a WIR! «AAC TBE: for

2 MS TATS TAA «OF MATEY CSCS OBIS Wear 1 wy

MEM NACI 1 Ay _u-leeca CAG caaien eae Gloratas cHrsr-

warm gre aioe seca 1 sift cave caeifed, qu-ferera aq

QScAAT Aas (stand) ¥Bws oF Faw MGA WAI! Bea alerarar

carat yay facia 08 encod fem ROT ST BTA



v8 CONS ACME

CHUANG TAT SSCA MS CECS ALANS M|M ATH TN | BSA

FVSrs aE MCN SM MAS MA | | VETS ASS-NeoNg (index

correction) genetics OF TAF MN MACS MA! as eenice

ale sits an-enrts aa anita ay secs ya-iserate

aman cere seq | awe ase yes we fam cite crater

GAL BLSTAT AN AAAS ANACS CVCA AACS Bary os Tie

canfests ~rf aca eae afecaale aaa WOT Sy AT CHT

siace BB) ak CTE Gufed @ atoms 1s BiH OR, wae
R, FA SA AHS ACMTAS WA AGATA /-(Ri~R,). GQ FSS

ACMI ATRIA forers 2805 alerna mee yas size Sa ASA

Bat | Ale ASS ACMA x ae Bercaa my oe BP TA, Oe Cafed

eae elem qa ms D sa wa saatedi aera

r= 2aF , OUT 2d yaevere S,S, PAW! Basra ak Ws-
+x’

ACMA GI SAS OF SISA SH AVIA BAS ACA! = Blocacas

GE A WolNs NABI ATF BWeaeasl AGS oy AN Arg nae oF ACSA

at 22 6,,8,, 8, Bone oa Gated eee alerana area 11s

aft D,, D,, D, Sonia Sa Gra Gaw-Carsa Ala Woe

gu (Bi~B)2d gar jo ( Pi ~8s)2d (2.33)
D,~D., D,~D,

a w2ic techa oe fam sartedi fate om gar alusea

age Wa Mem Ma! «F aeicse ore mea Taran

TAT BATT AS-IS FA LIM AH) Sa uF wells

D,, D,, D, Fonte Gy yx serie seem aleioe xa ae aa

geTor ( farsa sian a) cer =a; Bom facia Santeria gee

ofan con aiga) aai 2 metre daca anfeenn cae face

feats Carga avis 50-75 cm, Twetals 100-125 cm wae estate

150-175 cm fac Sm SH mreM AH MEN Cwds Face com

ey semdia ais ya Se wae Cee Sen FASTA ATER

150-175 cm FACW Ga Weyl ary sors Race WMAKS Aurcwa

CEA AM MTANIMN AST CVC A I



CMP SR AT BEING va

MCICSA wotces ors ey (Lloyd's mirror experiment). |

anise oa afesias encensates oseercaq fafem oa

afew Semcaa asls ye ont Hoes IM enfage

oH | aR SCS A ATG SHETTTES COMTRE STE crt fox ecera

HVS AVS BIBS |

Ok Vcaresen ears Sesara este onferrsm wi CD az

Gm SAM WE wae wy BerS alesis aA alos

FU ACA AACA ok afosianwe ata cy Sex BekeS SMATTcE |

year ale weiter Dancer mma asle of are a STA Ok

ata GH am ceifeg A ace waits oeensala JF aan

VICASS RUT | BS HIN OF em afesionws aha GH Tale

OMSS FBI 1 SNA 8 GH Seem Aioow-aeray AIS zea

OMT AS ALMBVSeA A WS MIG axe aos ARC

gale Serna ATV eeareg a oF Seq Halo zecw fais anrces-

aparen oemcay Gorm lalem Gn Blsors wWeraa Gerry Slacsce |

eae ae Vea CE Bey areas omy Gen yeion aca YAY

2d at BaqntTss ; Zour Fives eqs wen Sew slaw

aay oR gay 2d YAR Sq TOM TST! CGRway MMA cs

90° aa aqTASa serie Fa CH TANKS Bax A yA seals

UH Ie 2d ya sy aH! a anes waagian law Syva

T QRH osbRA Wea Stes! Leu Bem eet! aA

WAH SAN Vlas! ACN ASF A A, GT Ca Fee Py

SRa 1 Brae Hala Mia SIATSS ate Glas wea atesiew



we Cate aenreizeR

ateq Clawra Score Sas Farq ae as sacl seca lao

CHIT FTA MRA SA | GTI BISA CHT aH 90° Vena aiSweacry

ara yest cet aa a afesiers apex claw emia asta

SMTSS AT oe ANA SAA Ales wesw an wlase

CAAA YI_ GATT Wo AN I

aAG-wocR MATA UIT EST Cah ca a ate oaTD

wie D we atiam Szcs ef Sz AA SCA CHA MBCA

om OA WTA ATAMTECH CH Be Gem S804 Ga BCA

Clan wayga: as faqs AaAta Stes ua wq afosias

ATONCHA HA YAY ASL 1 SAL GC WIS OF 1 AIST

as Tras aecsa acm Stasi oan Zena sql! fay a BAT

Rena we ak cq Soca afecna wera est. Rais MATS

ater wen minaecrs cae ame ers ai yom Cem af

SI WA af Biro cra @ alesians afea afewnca wa 7

w-“aaSa Zee ak we afaen fandie wna D feace

fale 3m owe Sas Bay Bae’ Alera BH

RIN o TH-Maaaa Saga MAcsaTACAT Woasncs, fovea

qwaayz (Newton's rings) xerea cee CHA AIRC |

asfestcaa aStaetl (Conditions of interference).

fafen erercaa atcors wea prsacy AIS slave sec ak

wWerachs Scns Sas CI WS all TH WER SM | GAN Claw

WTA SH Oe HIT Sasa AAT py AVC Weagyia FSC TANIA.

BUra | aha STIG AS Ml Sa) HATA wae Ales Rarewa oneness

PUPA ASYIa crenl FV |

Brera wersa aiewl ales aay aa ate AS Ok

WAINSS (unpolarised) Geena cHwas Miso Cerys anceps Ser

Wats ACHE (coherent) Rem GSS Basi aS a Sroiias

SOUP SAAS AHS FA Wa SKA Aes we-weley ATA

ACTH BIC FH PTF CH 1 A YW MTN TH BCMVCICTA

CH NS Ae Soy eke ok Cl Garendigtey (wave trains)



FORT TIT va

Gee ey. gers Germ con fale a aiess sian Ga oF F.

mins lage atemins ant waaine Sey ehce Seng. eyes

wre cal aos wt ad TSA as a1 Bia afeis Bawa aes

CHO THN-HAS HY 10-° care asa Giaainegey sfzafo

sai wom gale sarcyda wn-ndwe mG oxece 10° a4

aeates SH ORI MAIS SHAT BI WN! A ES.

cy as onthe eq) afl Sa Rae eae oe leo AOR

AIS HA Ws LI BA awsiorwst ost fear ya arias

era crn feace: ateon-Cermayeet afaqn os afm see

Gye @acar ole oa aca CRETICaT CH ate

aate onulrs ara Cece Geom eae ; aces oP CHU Oe

Senwn osis naires Bex axe wa afesfas atu ere Fie

gene | fey farqior edtwre ceca eq gate aap ae SCTE |

arm cre force ca fanaiua ceca aAleo-areraa Ais an Tz

BSAA CA AIS A] MAS Achy Sq LBNe, GALS ANF

Genie ase oenias coafes Sens Wass BBacE te Fa

S, @S, 7 aies afer (symmetrically) Frc zeae |

CNCTS CAAA acwis fay ekce c@ arcensata Tae aq wea S, ¢

S, ce cotter aware we-mnele (phase-difference) 44 ANA

osrars Ra wraa S, oS, BS sere apr

P fears oy, Baa ok feycse wen-ondas AacHa ACH *iaafes

SEM HAS as! «Cre fae ca P fae MAICsA Slaw aes

& Eres Feo aleorsl onceneatsr wen-ondcat Some Tasa a7 |

CHG Cem ya S, @ S, wos Wey S Race Seow, Sa wena

afrasa etHG BES, SS, 1 TALS AISA ASLIAS Wa ; Cerys

S, @S, 3 wm-edey ote are wa Bara wo P feywe wN-

nda Biaaios qs 1 BT AR Bead Wen saewe ar

farsa GH TN OA ASS-aeasT AIS ora a TETAS

MAN SATA WU A A oss eens Sea Scalers Renta FA BA

BAG SHS favs C205 as ; fey argy Aawwcaa (damping)

wm 2 Gey gen fase ears Ears arian aa aa sense fats

A) Ua feees om 2a qua sem aero Scefew



vb | cers anenstwr

Ban See eons Siace ences i sera Srawa erm Reals ne

107° orve Ma arenes faery slam asi awe aly

ences Sex gato S, @ S, anergy (incoherent) gn ea P fae

race ace 10° aa eneers Claw *izafos Gara «ST OE AF,

@ Re Se aia see a ge nized epee sacs

HAAN; TE MOTE Berm sre afeers xkrq oat aces

Toast SIE 1G Vis! LF Tem GTET aileore VT Cre

AACS A A

L <P

16H 2.59

AAROCH MVSLAS CN AAC] MCA! a Ws A L aie

SNMSS QCA 2B A,, As, A, AVIS sae ares serra

FAS | oF ATE SIONS Sen or eaosaha P fags entam

HASSE! at BA BeMcsA Slaw fata sacs sae C4 BAGS

areaea Stegiacaa ats (principle of superposition of light)

QCHNN SH] MACS onc 1 «cra crn france cq ale A,, Ay, As

Renta zacw erceneares fearsa Ta P fees aay a,, az, a,

aa oa P faqs crm See / Angee

1-( Ses cos 8,)* + (So, sin 85)
9-1 Pl



CITC RA SETH Yd

NUT. Oy A, Tey Rare fate eICRCRURE PN-GT ; CUFT
Tor fafer Bey 4, A, Ronier and ae qweroce (eal ABE
Cl CG Beery Aen 7)

.. I= S(. cos 8,) + de sin 8,)
pm

+ > > %49(cos Oy COS Oq + Sin 3, sin 3,)
P-l G1

pv¥q woe 2034

QU GSA WTS (term) asf yx-ARIs (double-summation)

FARE] ay AT ost qe 2 wie seni fey

CIR aH ates mz Ra Snir wy oF 2 grails oF wel

ocr TaieS SCE, TSA iam Rare eevee aizaa ecaera wT t

2x] RIS) Cl ANS OH P= 4 BAA Cae aT @ Teely WW-ANISTSe
GIS SE Fil VCE, Fe Ce pyiy Geta om7-wais sBrs am face

R41 ak Tae FUN WH CT BAAR px g. BR aerS TN

AAS MCA

[= > a,*+ > Ss GpMq COS (8, —8,) -- 235
D~s P=1 Quai

pq

ory LS TN VANE CY aeie wens SoA crave NG 10° ag

ales gq oa awa aa gece ifs oerseara mn-

yas Oa am wisafes ma oonTe Gepa 4,,4,,4, only

aie SHAS LA SCA SAC PN-NSA ACME GET AWE TSA

Tl SEM oF rifarsaq als crcsve mE 10° aa SerSTE | - Bou

Cela wee Ta WER PO wa aaa afele om wma

(positive term) AIQS AIG ATLA BAMA CH (negative term)

USA ASA AN CAA Be Wola wea HAVA WA MPAA

Ft

I= > a; 2.36
geri



20 CONS UCVTEEPeERT

eB qT TVS Cra Were Ate corre fay acy Seng eers:

CAS HH SUA COPENH GCA Sas wwpecy acwrets qey Sew

PEA SNS GS caren wT! ate a fear wey weit

Gea SHAS We SKM CHA Gla LH BNA |NLMNA Slaw WGA 20°.

fog ate 2 ghid Ben Rene ER wT OQ QAR aTeNs-vles! AMA
(uniform) S&tq Tt Bey (2a)* oa sear we ieafow gers |

(AARET 2.26 ACE IAB ESA ) |

Twlas: Bison encors Genylaat Carers; as Fom Bsa

Rr Fae Tass Awa A Bersle Ae em wae faa

aS Breas akrq aloo Bernas aera Slaw cea os cat

gate em wreryien cael oreo (visible) BBra 1 = [ wan ATeM

9S (thin film) <@ce agm wfewecaa.(multiple refiection) a7

RA A Ursa Ais su GAs at rat WW at | |

SSlnss Scene Bex gBle asada (monochromatic) 7 4

wendy Fem TAS SIN BS LBA Brq SS caincess aloo

Wr cea areca ate Rens Sern eas wen Caha Say UTS

Sia fasracesq Hn SCRSG Wes ca MACS MATA AR IA

CHU QSINCAL CHT WAT CHA WALA TN |

ATF] SICMIA Atera—( White light fringes).

aaisaq 2.25 e8rs CH 4TH OG oatle | Oateers areca

re {24 w= 2A; ancy A Scns Sa Cri D aa 2d

( arate: ) wate nabsreren anfaafes ere | sar ala cae-
tats as se Bele ETN Asafa TA SIA BWerewa Wee GFE eniarq

Se SEH wae aS Veer elem aas Vee crs

areca | ak Haley SCSE cr oN ce MHA re SaRCHTST

AAMT 1 ASA Ale ercers Vern are wae cay yeio wax

ene era gk TEN acET are eres ska oa MCAT ere Cl
aecaa acer ars faq wet: sr cesin area gece sek

Goss seas Tacs Sem Wey Sek Barwa cat a aw Clase

HM AT TSS MSes | HM AALS BHP Becay ee Was



APONTE SEPT >>.

ae CAT GaN Gigs aa cng aes ae Vlae eek aT
we RAC; BM Wca arena Clea te ae sing
STM | CH ak Clase Carcmia Seay aevcay pvasw (visibility)
rea Sem | AN AA MAN Vlas mele aS cael Baca areas
“HVSIS SS FG MAI! ASM crn ase a MASS anens-
ahs ostivs Grr Tone we ae sec Is sm oneR |
Corsa VATA 4H LANCE Cl encAIsatS am ge asa CaT-

Cre aS | | fey ate am ence Baga Sa <a Gla CAS FER
wrens SKS aie: sq aM enems ase anes

intensity|
Violet

_ARDDDIN
—gee K

fod 2.82

(continuous) GarcHedry aged Sncens PEAT 1 Sal AMVTS MITA»

afete wamteche encene asic fates acer amas ate sfaca

ae ak org faery acefa ow fate 28cq1 year Soraa oncensat

SBCS FN VW Cl CHAM Way LACS AS Ow cay weray Tacs area

mera weet fate acer arerat atin ates eieca: calla

MAA AM AWS GIACMs aT (T] BAW) BCeIs-vlaw Fs

Biaca Ba Sem OR areaio AMS aferas fey cow F806 aigca

Tacs fafer acta neta ecaq at HAE so NG AC BTS

Sa 1 OR HA EA BOUIN al ASA alara cy AA As PITH

o& frars 2.22 aalenq eEpiTa baa A BERNE Claw Tomy Fe |

ok Tk fogs aa seryia aca aqqy Aleta spIta TAT

a Beraie Clas erat Ba we ase fafere ae crn Tara war

maT Braye ala Srpyler aay ok Taya ae a Cr Maca |

WA OF THR CAI ALIANT CHF ACS G—SOlE Beta Alera om +

SEN MCE Ce AIRC CH CHAT AI ATCT TCRBTS aT



dz CONS VESTER

ACen Bre ATS gers cae ae Seaen weras fre Tem mace

SUE Gara “Se Siam ois aiaca ; oe ora SM Cae

zeae niaca T] Ok OPERA AU Class SN cre Tea |

ST VHS LE AT SCI AM COA ATV Bes crn Wera TH, SIS

wa SIR FAA TE CA OMAR ences Biwe RACSvE AN |

aise Bise crawan aay aefife-ateeqrsq (spectrometer)

HAN BN VAG ca) «Ale OR A Slssra ence wea CHEM

CE TA CHG OS GTA ET AZ center sian sree cena

BN TA GA OF coias Bc aiia-aece Gees BNiFS Bes

Bra Sara atecaaa yisew aif arn naa! ak cH CN

aes PPS CHE OR FE ACS ye SITS SATHT GN SITE AE

Fl GQ TIC SKA SMA Sas! | OM Crete EKA

ANS GUPTA Slee SIN AAAs seq, Sie afia-ahecew

gece crea AIS signe ; anaes cy ANS Sacwa NTA CAN-

fe Slaw) Baa sara Fen Gran Fisess aces Glas ATS

sisare | § sleraaa Whereas orn Bera AM SETS AT SoA

CBE AUNT NINA SA AA FAH IST wae VzcwA Aces

GAS 1 | ASU shies ares fees atom acveqien Sareehe oa

@ ara Can aercaa AIS Bierce wae Bzcwa faeces sr pws

FIM Scars ATS TANCE |

wad afeota-aiewag Bertiva (Production of achromatic
interference fringes).

Cnt Ace AVS cea WASTE SI AM BN Naas

sinc yy coat arerate mat seca | alegian are avea 2ra

OA GAIT Bayo Wess mT BcNa Vlas AHA (uniform)

atm sata Baa saa wan aigag 2.25 sce gre

ay aH

D
w@ «=H

2d

AUT ANG AH NCH D Vt 2d os joy wanlyG A arwsis arcta

CwUR Sem: wea fate wie aeray org aren gens



CRATPSRMY ANETM y0

Senn fae aerera eka aa (jumbled up) eae AM Mena AIS

wa | fora sin oeoera ore am BIW eM TCH Sy TATE yas
CH SCT ANS Ais Weay Ue TNA AV ae AB EA alow

ear (achromatic) wera aS eer 1 Rar ae ok cy afett

aft cme Sem aioa Gay 2d Ge BVcq wae ek yacey Gawlrth
r

A GR AAPYMNCS APG LAA TATA CM 5, AAGTTT YAS ACA

GRAM Mw TH AacacTy 4719 Ae Basaq-aeafaa (diffraction

grating) ANIH Coal SN Mew ona ( wafaa ence WI

SGC TVA )

ELIT
fa 2.50

2.50 at fea AB osfe acares 91 Ba Sense C

TOA WII Sn AE GSTS Basa-swaiaa aenscay fier (1st

order spectrum). 46a aatale wares am arena ahaa

SLATSS VAS! ( HASa-ATaia Gra shel Geonwcaty AeA

VASA Seas aA ) oF aasa-wafar sew acaa afifece fafer

xefa afetay cowta ace D etre fate Gare FE BBCI ae ak

Gay 2d. Are (corresponding) BIRCHG A OF AMYNTSS FA |

ade 2d, oc veKa [ K=yxs)]; onta 2d, ater gai

ences Secma send yay) | yea ate any ae capt waters



28 Cate crerslaur

WR TH Ag S dy GK ALN GH GN GA 2d_ @ 2dy, CLs AM OA

opi aracaa Ee NGIaca Ferace

we PQ DA _D ‘ : rel
Wan age” Ky, KK KD: ON Km Boe

D ,
Wem 5g vn Re eT KD. (2.37)

OQ OF alleges Hay Cees cA cae Zers |

FSM CH MASE SOF BYR ANB Ala Vest eel os

RUA | SAR ove ere Perce wer aA ac Geowy Tea FA9

aise TDi he came Taye AT aves rie-ANa Sawada

OFZ YTS VATA | SAT A Tay aly esis aceia oan Geo eA

BA SI B21 Te HIS Aelge GA CAS Ba LAA wae BO 0%

Sq AM-Scea Sat Clas ATS Biara! Bay Clas cae Bqyy7

amaz fora aa afanias claw “pn ea) ASI ok BW

SAN Be MSA Wee |

CRG 2d i wat 2d oan O-sra Dasa alii ers

SCMBRCAT FAY FMererTe, FX rawr aracwa aeiais amon

Ry BN WIG WAS Bem alewarsal cals apWea aeecay

Ose affatsrs ee Fa «atMa SIR Beta 2d wc A OF HS

met RAC |

os mAwIA Basaq-waiag wisas Taerqe Beas sa aes

ona | Torercra aciie oreenre-en feonce anqera sea sfarw

30a TEKS 55 43S V1 GLA oF AHS fovwe_caa aetee Aeml-

3m 7 Sn ara a Ale Teercaa mera Geom Bieora-aneg

TWA Weraa ana fayeqey Barf BA A

wicnretecaa ats faynyE (Corresponding points of the

source).

Saeeg mata aise senssen g2is wsis eareder 2275

Cerwry SA) | GACH FN-ferery ae Bu-wce CHCA Cena ase

Bec aislay eae CHA SAM eSATA) YS aycy oz



TSR SETHE ‘at

CMs ay Care eis now fax Ais en ae Also wer Aiea

CW AAT | TSH 2.8 wae ay BAS HN a Ca Aleert Sex

qaica oramicaa wise Trceg Taqacaa aces Hels (correspondence)

MF A TS Seow Talcer faa xige anita aa faces faa
AMS Tea Tey aracwr ws cara aonca Teg mele
BCE | MITA CARE ABSoral oncenssen Geftz oasis centea arica

atestas afetay, cry asie Gerry qafaced fay wen Gexfea

wraiacen fur ATS AevlS zw Bea |

ara gale Ans faya acne aleoras wom aera aie aa

THR EMA OF BAA wearay ay oF Ge faqs FS aheorsa

CATA ST AVA | STA Sia Brercay ey ATTA

D
ZZ A

we 50

yn-foery Oa YU-RATCIA CH ATEY Genwaa aaiwcsa Tay geio

ANS BGS RACHA TNA GAG 2d Gerna ways faua cess as oes

Bia Ais fava ceala qweray aya aren zai ale AIS

CAUSA GPE AMSA Atacaa AAS ale wal a Gla Sr

ABS Ala CA ATS Agaaa ga espe qaaraa Gertie zer4 |

of Tafen qa aamrcaa oneal: fog alan wee slara aa

BH WNIT FAT A VAT BCIS-SISA ANA ATM waa! AI

UH Asis sayy SAM wes Waal SATA BICAPSSST

niga aaca was wea sara area fara) aaa BCR Wea

Brea Vlasia Caan Bir MBI ae ACH ATH TAHA TIE

STA MIST |

BACH AGA WAC CHA VATS Geng asiecsa ay Ava

Secng Grafacen faa alas Reis a sai aa BC Meas

Berna aisic faya wa 2d eM TA wae WaT Ae os Fars

aay Sm Bl os aces aisasa Gooscaa wes "SS AG

Bra | ATH Cpe AACS mm STAT WeCAA AW TA x, GA

D
ol le



db Cots encereiaunry

aK erm oferécan wate at vaca iseéa a ey ox oa

an aR

D my 94 _D ,, ddOx = > dt ~~ 5qTM > (2.38)

wee a

0x= — mw Ss

a “x ~m oe (2.39)

Ox UR ATs m BORA WeSC MAIS FATA LAATE 1 ASAT

sk mate ae cof gicq ac =ure we sfarq was

Ox aly w aa Aa FH ora aes givewae na arena Sia

AVI GLA Wea ay apy Weq | arm WS BT RCA GS

Meas SH afore aiisca : -Saa cea ABSGTE ox m &

ANYNSS HME m WS caw xtra ° — @ SGV ahora: Seycay

mateag 2.39 Fas Oren AH. ca ATH been waa sary CATS
SA Bll Od as aT YAS BH Rem wae ear ad dd ay Way

cet str lac sia Geacwa aeaa ese sina oniacs

aa en AEN od canes acer AMAQnTss 1 Sq MCAU-

wice areayien “pu-woIa (Zero-order) sfacatece aferaqen

(Symmetrically) FS Hl ASA NSN WA CHU AVS

Sera ass TAN TSA ore CHUTE ey ak arenaa "VS ad

BATA TN QA ATH SCM WA Blacere aR aerate ware eecq |

wy SSSI VAI RTA Gaiters ay air cael eaten xfs

winced cael qu-ferercaa cHce SToCa A; a IM SCHR CHEE AR

wemte Tre arf e8c4 1

fey qu-fouca cea ona fagace wa agiana afd

SAC ATH ATM] SN AAT Sal SH Sra Forrcan fous Tam wea

wan Tapas we alee! anensseryiel arn atm ata sty



CONTR SRS SETA 24

ara ome Gapt CITa Fe NATH SCA ARCS CHA SNA SEA

gatda qe ere eect) eae ain coer UCT mm BCRA WeNAA

Gat Xn TH SLA COTM ATH

Aviolet (2.40)X_(red) = a’ red ; Xm(violet)= 5d violet

Ared Aviolet BAS AW; Ballwcs 2d violet 2d red RAC AW |

Feat sy ware aia oF X_ OF TS Aisa BALA

2d ok wera CHE Misasacs Bae Be siaca oa Bem FA AM

SUA CHA Wes Catia SS BIS SAM We |

atecemacaa asfeota-atats (Michelson’s Interferometer).

TRBTAAR ASSTATINS AT ATSOCAA ATTY SICHICAT aste

Bis ya qaueel PUTS MAHA IS TSA Caeaiacea Ba

oifags of ag afe faens Aa opie orgy RGAE | 8 AH
OBS BICTSA alsa aay cera (transmission) @al yee

Sn SBM AA ae gio Wea atosiers Lem AANA TAM FATS
eH OEM OF BAIS MAS STOTT TCH Disoa TA ak

Waa AV A! O HS A AW aioe Bem aaa si

CHER BAKE CA AT came wwrracea Tawra (division of wave

front) Gal afeort afawcas Sea ekare | FSA aYeLs FH
aa Sarge-faera wa Geos awe Ve | FHy ACCP

ISSN AIT CHA CAN TACSTE CY MA CHG CAVA Taare
fqeravaa (division of amplitude) Ul aiwort areca Are



dv Cas cerns

BRACE! SER as aeics Sem aracs feaa-laerra wa

Ory WAAL CUTS Sa TT |

Mi

m

OZ 2.96

OF Aq ass sICeTaTeR S sere fats oreensafa Gen Ga

LG spy Aqsa acansace was ga; an agen S

Cale aH Loa AAC BAPES 1 kay SSE @ ANTS

SNTSAMA AAA HA Alan sa sera «aw aby sia aie

AISA G AWSVAM Biceq cas P, as Baz mass TH os

BAe Osis aaa seq ale yg FA Tra AR abeae BiwHs com

afesine @ cafae 22ra1 of afeara encareahaa Tara

fasrea eera 1 afealoa asi nen Brea coe P, as aay Tra

CAITS <VA oslo ANS wi M, aa Boy mG as CTIA

aresine sea waa yaoce felam wba P, ar Gr wy @

CAMITA Waa alesis sear ulema Ecs aca aa apa

By sey P, ot Tera aes Bla oa aq facta CA aes

Tears oq P, s8Cs alga ZeM Ga ass aaSeH 4 MM, OF

Sow Mies eH! a WAM, O ASSIS som arale Tesla

aa cee P, saan fen atemma feos acer wai waa

o8 g2ie ata fea afseaa aa cn afame af8 an leg eae

CIS FI BN TENH Baca FS Bios sare yPocney eA TW!

se Sony (component) aPeacny SAS WAS GN ANT TA

CHa BA coe P, as frecaa Ser eI oem sim asic ynF



CTCATPSAIA STMT My D>

CGEM AF! Vz a Bem alerara ce WB ae Boney scam

BA SRICMA Sas] YI FI fH oR Aloo sea we aesae Hey
wal Py, P, a BRN GA esis wee cee, Sra kas Fe

ACA TE | ak caelers HAMA (compensator) Fm 2a 1 Bate

Bre FAM Be5a cave P, oa ay Tea qaqa apa qior ences 1

(optical path) 4ar7Asq asses Bq 1 fsa ae 2a Bare CEN AA

a aie M, wee aecere cit P, cuit fea safest

(traverse) SlACSla ; CA Sa al oafeais M a AFC AWTS cats

P, OSTA BiSsa Siavsre | caBeren oF facta aa soa cod

P, a4 four fam eae gaara ae AAS Mens Ae YeTS GHoTaTE

OFFA TH CA APATS Baio also aface fas za Sera aie

Aa SICH SSS Aor MIM HAG | ASae Sz Aloora-Vermea

HWY LA WTA AS MAT sBiarwre afer Farwa Qlewecay wey

aiwora sera Georgy SatA aT gaiba BINS AA ATTA A oA

ATA TON AMT Aan ( ease AMMA Aicora-wera Als

Blacs Boca) P, cocoa Toreatacea Ga secs woly gets Af, wae

M, 0% 93% audits ww sh vas a2 saa a M,

WATE OBIS FMW FE OF ARLA MAcHs Clal AMSAMASLA AVICA

aa aac a8 AaCANA «aia Ae aa ac Aa cay weve faely

FM UA! 82) Swe Fass (circular) alooa waa asa aay

ary ARTS MAMHCAA AILS CAISITA HIB SAN GMITNS 1 GF AIAG

ag afaaa aay fasta win M, fafey te aveaa feats g

SNS aging WANA VW, eM, ak ARS Saw BARA BAN A |

HQ OF FYAA AMS WAI ACMHAIS 221g BAA aayzea

afaa sa Ba) Ta MICS Ba SA OM, ot Tas aso Haasan

aes Bz |

UBcaqncaa afsora AACTA AAA BAe (adjustment of the
Michelson interferometer).

ser M, oat VM, wir gais secs P, cacoa Treateea oT

( ITH ac Crem) SB GAR eT ATA Sarw Barr a a8

Scar yea mea M, wats acmHwws APACS BAI oh



300 COS Wess

geic yav cea 2-3 fafainorcaa ced were a ea ok CTE OER

MEK M, we M, MCAT Hes caries Sew area wmiacw

secai tam ora am = L aa alec E nae S as gira wate

Cap ee western sen sleran LE oa em secs Af, acy

THUS CUR SHAS BI TANS L area Greenssenfor ajofae

CH TA AAI MM, OM, MEPNCAR ATES amyl Gewsica

T Sry saa AM, ics yeio afetaw crn aka yafers s1ac4

P, ag fale Sa secs aleserad sm wae afeiae cre wz

Tay P, ot foecay StH SSIS Gos ace CHEM MlsA CHAT

gets afsfae® ( fora ca gait aha crea etary cre gaic aa FS )

Curt cry MA «kas A, wc Toreaiacsa Yor AAG oF

afeiae gale mporsa Ales free faces aca) aya Barn fala

mara oq M, a M, win Bei omen alee Gasca

SASS FH I

AIBC OF WC WA ats BemMseen S oar crs L wes

Sa cas P, ot aa Tam MM, wie Tacs calacs s8rq 1 ok

QT say (monochromatic) Wei Ta Sa aM

ata M, wic1 aie wes cn Baa sai fee aaagia

Yq PMSA FS me VCS ma! «AL, HATE Bers forecaa Raa

MEG ATMA Sige M, OF ACH 3A Hoses Caw apg Glas

BAA | | Ra BN ARCH FISTH OBSHA (concentric) FSX War-

cael cre STI | OR WHACITA BB YT ST ERTS NLA «wae

Ruins cee eiecweaa sigca wiacs onca |= AM, wae ( wae

aca 2am M, wiaioe gram) een rara enfam ak aeacaa

Oe HBTS WwSTS AACA wa aa cw GiseeA waais

SATA Macs Bar 1 OR BABA SE Grea sits 3 Cy aW7A

AMLAH LACS] CHM BVA ca Wereas aena wiaaSa eecsca : = M,

wea BIA AIA Blam oO WAT wmigTSA YH TH TIA 1 AA

ara M, Ie MM, OA ACH ASH AAG Acs mca Ais

AM) Sana Wes Seow sacs Ta GA Sa WMA AM wear

Ven wen Tacs sles | | asacels aia Benmcaa away cniens

TA TiS We sn Blanes fae Baws apace



SCT SSAA SEMA 50S

ate qq sian fencraa wee tem age Ge erm sian

Gen WH! zw aaa Cenwaq wa wafancm ay aka

afema £ seas aan arém faces eBra |

aQin atecaa Bertiws (Production of circular fringes).

MRCHHAAA BWTHAMAS ACK mabpaA Stee Gala Weas Wales

NAGS AVA MCS; oT OF Way Wrasse ATH yRWHHL |

OLA Sem SATS AACH GSAT GLEN FSCA BIL FATS TH OAR

aq Gaicz ane Ass gem acarera Tare: aarwa oH

MIPMHTAA ASS CHT VARIA ales zeta: Arhers Tea a 2.s0

zbce Sarena Bernfaa Bia {lacs AWM Waa |

S2 S) S

Ne Mi M,
_flo A

Pas 4----
© [6] "Press iref-+-f 1B

err ee

E
_ Le brepece

a "a"

"3a"
To &.5¥

Sea cue OP, a aTSweAA AN 4a] A COTTAGE S

alsa E os forma Tacs sates 6d Geng aale Tay A Rare

oats woneata wel Af, o miorece ae alesis 2am

afecaa face aiacere wae oF afeaa Berna esis wy atetaw

S, a7 af8 sfacore 1 ora Pe afew Fc My wate Af,”

ara enfeca afm wm ai @ areneaiais MM, Fics

NSS SBE GAs asin M, ae ArSwiew Farq aa

afemuna fas enfaa: «8 M,'o afesmray we shalt

Sreaenssey Say sie ay afeiaw S,’ ew siacsy i BSA

Ta stra cq 2 ony atwiaw S, 6 Sy aa geio fay Da ECA



S02 CSls URenrsizens

fasg nene faqen ) icq gaid au DB wae EC afecasa face

enincsce | =P, caer SI Raw M, a M, we CER

meas AH d FH SAS, ORS, Ot MHA FAE WATE Id aca |

aie yaa ALSSNG Br] fa SCAM, wT M,' Ree eas |

ear ara ater afae wareae gacqi ok ata gafo

ACHE TOMA BCH Aisa Geowy sigry aa oie ale aga

alsa eraser 4 faya aa sie also feya Afe ekca |

ok fours ere Clan faa siaca feet ata gaica encens-

mre varea meters Sa 1 | Geran foo AACS CH AA Cl ACY

fay yale E wee D aa gay 2d. ate A eee ercereata wicera

Cre O cByey QIMTSS FA GA ED oar EC o§ arena cee 6

xecaq iD fey Recs ale EC aa Som aw DF bial &A Sta DF

GBS SATA BVA AWA FCA D oa F lays wa YH os TVA |

D G& FETS AKA CHBTASA NFS VCMT NY ANT | |-ASAe

ara geioa nepacea oness wTeIACwCE EF |

fey EF = ED cos 6= 2d cos 8.

OAT A 2d cos-O—mA THR (2.41)

Ot aay wfecaaa CHreTAeca stl Cage lays are siaaa sen

( a8 AWS MCAT SICCTBA TVA ) |

ame 2d, maywrA antares ace ( elie MM, AURSAI 2H,

SNM aFIeelgy Tq OA m FAA OBS Beas sqe lacasa sa 7A )

Sea a8 Aeon Gara Feys Ava (locus) PII aaa sls FS

AR Ce BAA OH BUTS wie So Qleaes sie aces fang t

ale 9 em “aaa Sq a adie Ba aT SUMTSS sis afer

sql fom Sm aa Sta sit Tem 6 ACen CI ae Ga om aa

CHO Baa ak Halen PS SACI aK Ma We MI os FS

MEM MAA! Gq Fala wach wers Germ BIrq wae ecw

MSPS CHU as BT |

OAR Fe RBACE CA OR Bee Ahoorrwea BPA Vena siacw

ZACH GTS FAQS STFS BA SN ASTIs! ok aonaiv

Qe, aa a mwa one aye fade: Bam sat



HCPC ARI 300

foo R.du RBCS Nacwe glare mm Ta A fee RBCS NAIF
ara 6 cara woity Sq aver cHBie GI m aca ae

Cerny Saree GA ca TANS ata Bare ey ase

BASE TN Se Oe aba Alora rere wa sid fas

Cemny Blase! as aleonifaya nowy. crn frare wafo

Joi a8 aa ase tage ay 4 eoce faneaha am FS z8ca |

AWS Zee amyl Siacw Vea AT a fem qenpPvera esis Fs

SUS Sara wala (circumference) fafey wen 53TH ATUATZ

TA AME 1 | Ba BG Feta wea Gerry 2Bcq Oa ale SA

Tey Tes arcaa qoea atalea feapa acs fats eoncens Tal |

FSM CN MASA I PAS aA sry arnacarit HTS siarw zac

GSTS WHS ACTA Asa ade Ba s8c0H fats eanensata

ANBAR LSM BUSA Cae P, oa GT aT acHera |

o AW Com A2Ce Aiacaa Tacs Forrdiy cme sie aa trv

WA SQ FIM aS ARCATA Gicola Slaw gate crn Aaa

Oo FQ Saye way Slgwia ai fem wat slaca «fs Tarp

ot Cawa weer 22a Ce we mete ah = FeCS

fata am ami orn face cafe gato oemacer once

Ax 30S

Ax=2d cos @.

6
BAS Wan-oyrelssy ag=** 2d Cos 9 = S7d £08

| =4a3 cost? [aaa a Sacra Tas )

ABATE 2d OG . mi. (2.42)

ery] 2d cos 6 ~(m+t) (2.43)

8 gBis mailers Tare Beas APA So SINT Claws 6am

OR VaQ arEray faa siaca |

M, whois ate ated qe ergs Fn a Ca WeaT age



308 Care URenrsiqar

SITS Mess <aq 1 Rare sie laainios face Ta Fa

aH | ,

2d cos 0, =m,A

2d cos 0, =(m,—-1)A

ot nileqrecn om, Scea wer 6, care Bewy skrere nae fF

Bara aigcwa (m,-1) scan wea 0, can eng eererE
aura §, >8,.

2d(cos 6, —cos 9,) = 4 ... 2.44

aie d Tae SINC ATH GA wk Aakeas fae Siacw (cos 4, — cos 6.)

eo yrefs MHS Leta ale OL a aNnfeafos am BA Be

6, ORO, ot MBH AG Mera (cos 0, - cos 6,) FRAT WAS BS

aie: «Rem alter aera steam sack 6, wae 6, NH

wea ones ate oneca | ora wk ce gaia one aise

Vesa ay ANUS AAS; Recwa miele Tipe wens

PE Woes war Slacer aecswa ange sfarqy 1 «ASA ALA CHA

d ae STROM Wess ey AMie~a! By Barr d TU TAM

Wess wy Biarq wa adaier cast caarela sizm FS Zar |

of Gh FA day amine sam crea iawn Fela

Meas AWA Biase afara wae Fer cara aesios cars zers

Cara Sap RTT | ok olen cere Be are aiecsa Paces ae

WSS IM CHS SP AVN MAA) d YIe Sor Fam sie

VAG CTH Vey Bors SA Aare alee SN AM case

arenas cH 8-0. BSA CHM ATA

2d,=m,A; 2dg=(m,-I)A ... 2.45

at ANBACTA ANS CRNETSTE CH, BAA We CZ SATS -

fewlats garécece ca, AAT (mm, -1) acre aS cearerer

oifmace, adie M, anc d,-d, “asa aay esis aecas

SVT WANE |

2(d,-d,)=A

or d,-4d, “3 .. 2.46



STP SAHA VATE “306

ASAE CR TACSTE CM, oats ate 2 aN FERAL ATA OD

eke es sis ween wai ai a 2 aad amt

AGIA HH STE FSA werszy iat ae wae cecera aerate

OFS AW wa qa wenfoa atacnys ayaa sai «®

BCASN AVS HAH Fan aa aiata M, asa wa P, wr

BA OR M, OL TG AUA BA TI SMA wees we alec

ages aaa ATH aia ca asl waly wess cng he Ae

qivcsa gipm afaca ak aay d GE A BM TWA, FH

Srcneata FAioa me-YAG MA CNOA MIVA Tl OR AIS UL

at PE Gas aagne atsoray As sacri ws aTeM

giscwcas sic Gene Tasca sisca ata gaita wena Gera |

2S AT WY BV Glas! Sal SSCq a wey Aes enlscey

CASS BAAMSUA SIA MTA! d AWA GF grates AH Ace

rT we BAgy a ze waa omiasy yw IR Tay

MMA BCH DISS AIM MNCS |

OAC UMSCEMACAA ATSSAMIN AHA BWeacaa eso Cabs

CEM BN Ava | «AB eat Genaagq WS 2Se

2d cos 6=m4~.

a8 cos O Ya oat CH VTS BS Alacaa fers BWeR aa

BEI m OF WA SAS MB BI 9, I AH m aTHA Wea

Ceony oy Gra fos Bara aiacaa Tacea 6, cars (0,>9,] (m-1)

FI Brag Verwy HVC] |B SAM WeAch cacaceya Fu-Tee7y,

aun, accor wy Roles AS werd LAS BM LA

faociousll zen aa i cava wreracerive coaln WHA BAT AS

afacay Tacs en AA SSF weraa say AH m as WA

AMSS aes

SASS Ayers (Localised fringes).

o& areata aecaa is ca wea M, ox M, TG GRTO

omg alee tewera are al siam 90° fost ekce maT



SOB cate sneenreta wa

SNM GU TCH 1 HIATT Be ALAC 90° fwal aH SHA Zele

qenas aie aa cra frace 1 fay seq este Holl Ok BUTEA BBC

AAG fas IA SAA MATS Foe Snsicaa srecaa Gerla zx |

oF aera Cents akrw Ba Ga d Yaw Ys Cet ca Hea at

IG cara srs fafeinercaa colt ee Sa ok We cre] ATA At

etyien Senfan san aca fon at 2.99 BBs gam aie

nofe gaie Gew a xa Gta Barca Ga Gale ATa ase Aaa-

cava fates 280q1 fora S aio arcereterna. eae MM, M,' Fy

(*
fi

‘

ft —

7Y Eyepece

Toa 2.59

qeica Weyer Fwecece | ecw Ga fora Grea alge Gewese

Gry saree: a2 aIMA HG Gait ary esl ART

fataca arn fowecna ales Ge wag aie: als K faq

ae Tam oslo Sere ATI WA Fay a) | STTATSSeCA «slo

fry A cece ase ate wei geies afesiaw ata afecaca

Tacs Weta! ie M,M, ATR mM gens afesias abe

geive Area FAcq A ake AA Bra cA Kara wre qRica faaoy

Care fay A’ acs enincece | ak A’ fareg orca Slaw Gan

ata gaiba mercer onedce Sq farsa: 9 seqacer act

epics Gara cl Sas aa, Ce Saerrny feez Ava oC

fea viaca eras: arrea ferga fae wl geica qacen Geom +



Crm at Tay unfree afacq aq avis maa Grr cis K

Taga a0 frm fooscm alge Cewera arg sfacece AEA
a alee fags nome of qidcra x8ce facaa siacer

exis ARICA SIA 1e9 sad wa iY MLM,’ GY we
FAT LA SA LAS CHAT A OF GR 2d os eRe Blew

VWercaa Spaces elas tiaras sy aac wsis faains x84

at Cox FRCH TH Ws WA Wagga wl ATTA MET

mae Bias a; Vacra Sisls eka Janos aS 1 Gocasy ecensar

RUS ALG AIA FN AA MM,’ wR ate wera awe
ariera | aM, MM, CH CRM WA GAR 2d GAY GAT AArq aa

a5 ASTAS MIN FACT | Ok GABA Beaygia waaawa opts

MA Siaca | AMM,” Gay SMV ACH ACH Wasa: ew mlaascars

I ALM FSlA Wess CHA BA AACE Sl OF CHAS ACTS |

ay of cara atwort aha gaio Ameare a Sea WA SaCq CT

arnagian MM, wie yale ways yea ak awed One

caface S80 cory Sritcaa (infinity) furs apa a sian M,

wricerl TISCG CHITA BlacS ABA AR WA ACI Aa az M,

wray aR AS Seae! ws wes ae Mae ACT

ashe (depth of focus) @7n ami cerca seiea Tae

faaiaias zfenio Terao Sa Wes WIT!

fou AL 2.59 (a) Cw GAG aiowns Sera miee peecen ACTH
Gm) MN art RS areca oan fetes eeace, «8 aTN yale



oY cals arenresizar

O faxes fate: esis ereretec P faq tre watt

weneatn MN ome RS Sm es ana A an B faucw

ofesfers atm £ fees fafemce | se seen E fare MN wee

RS Gem afoiae eBrq aeracn C ae D; ora ak fag ghie PAB

afer sarceta Gora Sry Baca cacy MN EC aaecaena

wg Tees (perpendicular bisector) eae RS of WHE ED af

THA AWG Wass, Fare E, C oa D O Trace cose sing alesse

esis area Oo crue siaca EF fears afesiere ata yaioa

nq-onee Feta AB+ BE-AE wee AD-AC @% BE CD of

wa | BB HAA AMT cH Aw oO eH a Ber wae

aly r UN AA SA OTN ATH

CD=2r sin 8

Bee Or AATSTE A Bec ca ae fay ecw sid atm yeio
BAS aleve am yaa ame Tayrs fale eee Barwa we-

one AM Bata aw ale E Taare esis agaheq ay aaa

GIA SNA FA TA WAS asa ww Waa LE ieyrwe ~elcea

AISA TH SA Br Cvrarcaa Ain sels wy £ fay wroie

Sara Brey oe Fea Som aalys fafen fey xace 7ivewan

CRIA acm aaa: « sae sensahert aeonig AAA

Bara) FwMe ak rane; ate Taalaias AS mes sea

2r sin 6= nA

Bia z2mm_—s Esai Carn Tay fenrca can eta) |= (eat

qaiocs aly Tre area afeece sara an ( wele OF arid

ATS ) SLA Bars GTScHa aes Gary eae Tes Beal

Alaa AWTS eanfsra

wrecsopicaa asfesta-aricea eicatst (Application of Michel-
son's Interferometer).

TASHA BSA Aas frafaies ear aca Ba Be I

>t @awlacdra Freie |

21 qaTR a Crete fear |



CCM FSAHA ta dO.

O11 afifecwea awa facfA (fine structure of spectral lines) |
Si afwaraes fata

OF AAMAS MT BMS Aes

wawenctsa facfa—ok aeneice seme: qeta-aencaa ais
am an oat Rare aa facta waster oe aes sa ea;

BM CALITTS OBIT Meas Seu zqi as gag ale M,

mofate ( Tei z.su ) AMA WA Seq wares care SNA

OBC Vita FSA Marcas AS a aagig ao: cay frace c@ siz

carera Seq Facto BN TA Gla CAN WSS onca

2d,=<m,A (2.47)

Q2d,=—m,A (2.48)

FSAI 2(d, -d,)=(m,—m,)A

Cee (d, -d.)=(m, - m,)5

Sea yw 20d, = 40) (2.49)
m,—-mM,

sree Goray Adiss S205 CH A A A MM, WAT 2d, -d,)

Tae ANC AWA, weracala cares Tay eM mm, — mm, AGS We

TTT BSA! a Ae xa Aacrze fata sa Wa, Waa Sars m,

GR m, OF WA WIC aia was TN WA Ae

Baa CHER TSSA fam cise SCA GA Ae Blavas (7, — my) ASA

TA SERNA d, aad, GF AAS BCMA AW WALA

Silage acaera ae, Szrcra mies (d,~d,) HAs OH ae

OF aca alge AN AVANCE IM, at Thea ala so

PM Bor AA A HVSA AIM AH FSM, GA d, WGA

M, WTO GE MARA BoA ms ate OF rom TAcHMTPA VCS

(d,-d,) growl miami orem TRC! BER 2.49 ae Aalleacer

AIS CAiecsr ahs faite gear Rea agin facia arcs

Aiea sm art MM, WC FOI ARCA GT ry'soth mm. Wz

ARCHL Os BA AA Ws WH Garedie MU TKS MeN AWS

| ASR AES wale Siac (m,-m,) aA APE



>S0 Cote Sarerstqun

SON AH OF VIS CALS AEH SA TH Sera mia (om, —m,) oa

WH VSAM BYNMSS SLA SAC Bz |

ace Ti cwcdra yew ofsarri—avieas 2.49 ecw cre aT
at Me ar Cartes Bea Siam Sy ow SH ATH GA ok

water We (d,—d,) YY AN AH! FSM cee WAY

34 are fas Sines ake M, wt ais ecw Aer arian sa

WA! any ANBaTs orn I

(d, -d,)=(m, -ms)> z

M, FATH NSA eceA MS d, AR dy.

ate asic qweraa aiase a aaqig eo ea CTURra Sacra CaeTA

aries yay 28a (d, -—d,)= -3- 783 «1078 cm

= 2947 x 10-* cm

AIA ARH SiS wersa jth es whe Aes TN AWA) GA

ZB CATTAIG 3 x 10-* cm MAHA Gay OF aeTeH Ta TIM ABT |

WaT OA SARCOMA TM OF AAW AA ase Ya qquyel

MAI CHA UTR WATseATHA Ae cATAla (Michelson & Benoit)

SMTA ME) Bal SaRlacsigs ACH sen faoaa cay ashes sa)

esate 1 we mal) Te MNH (Paris) aren snes § Taba WOSA

yates arena ace CH Sofsacay (cadmium) foato aefettcaaa

warcucsia ales (terms) Fae zeae |

MICHA LAL ACA SHS TBictssacwa Cacksa fence
enacts fastcaa FATA (Evalution of the standard meire in
terms of wave length by Michelson and Benoit).

armen; facraa Cada Sreaiiss alge nen earsce mara

AiNMe SAGAAIPTATA Bal WA eCAGA VTS Viraqwewmoya (Inter-

national Bureau of weights and standards) afe@ weio 2facoi-

emtéara (Irido-Platinum) 987 42 ace Bess Gait AW GTA

THA FG! oF TY CHAS MAT sa (absolute standard)

mee fag aes acasinn etree Caefas ae foal em



CMP SACHA Bley SSD

SECSEM WAS (FAS Fae 2 fadtawe as sBere waa Cost Sa
MS MCA! 1892 Acyl WAHT AAR cacy oF ob GAS BIA |

CAT ACG LAG ARCHES Fan at IM, ai‘ats ate iqcancer
ge MCSa CANT TCH GAE AMeA fan aemenda rH aE aI
SASS WEULAD AMM A SN LA SI WeRS anor aa

fort Catia seme Awa aiza ta a) fey Bere gate aafan

SE! wens aly asqia os alsa ao sq sa Se sat

TSA MAC ACH MTBPIALA Tyw_ :

d,-d,=(m, - ms) 5

am, — m= 2d =4s)

outa d,-d,=—1 metre; omer aMAaa WA wl AR

2

5x 1075 cm Ba fe m, —m, = 2% 10 4x 106
5x 19075

OR TAPATALKF Wer WN FA YAS SHG aI ATs SAA TEI

AMAANS FIZ Cl |

ag d,-d, a8 WA oF fabicaa TS 4S BC AeTAS 2s

OF BiqN BWA cl 2B CHAS ARAN | SRG Pisa (visibility)

BLAS ( HAT WICH THA) SoCHSE Fan ay FATA Ss WY

aia cea atl came amy saa adifacan eM ABA Aa

MACS FS WALAI FS ANA [CANA Bersie WI a! oat AI

Satan ga slaaa aa wafs aeast ea (intermediate standard)

AI Bq aoe 1 wasylers sen 2a Be (etalon).



Sd CHS oicereltee

Burs gals are wei AS, eae M, Cs BEM fom aafes-

ora d eV eRige: AM, was E oa AKT AWM M, 2

ATS FN A oni wage Kear Bomraicta wi geica

Way caTbTaTG 10cm. 8 ware Bora ase Coat ca fwetaica

Crg creator Sias CNS axe meeaR ERS THAT AF

002 cm. &qra BU OR ACH Se CHT CH Bre MIVeTs zea

CRM MGTATS AM SECA MS TRNTAA TS ote LF AG ABs

FAS MSA UN SH AA! BLT BHT EA GAMA way BAals

fam dhe SES tm fal zero for aafrs aasie

facmaera (eal ASTIN AHA MAA OR wmaPH FTA! «oz

AE FIVCHA GOH PS FLSA MACS ola wea FS Baas Bes

GFATH COTM ATH |

e

Dp —at_I

<EV ZYL

TSE 2.20

eee M okt BEEN urea aacaa gi M, Gets sy

MEN AM STA Wes AS sn ey eka AM sens zVH

srotaarcrs are shiecren eras en fora sage sian ala

yer Sey SN TA aa P, LACS OR I aioe qe AMA sa

RH SAAS, AM Sree A feela Rorenaa maT 44

M, @Gte Me EC A SH el a aE OM, wx

M', GR SH OVS Bea OA FVewy ( Men ae v.25) M, ae



BTC SAC Vergo SS0

M, aa en MH) Sela are SIONS ARI awe

Are sian oa M wig wre: Ta aH TES MM’ M,M, a

AMA FH OA OF MFHA TS AVS FSX Bera wigs sy Se

APTA NT STA! OF AIH Bess Ahem aa Smee

TEATS SN ABA | |AIM SCAT AAI CN SA ATS OM’ wae

M, ae SH SICH! «Gk aay Yiscen M, wi ae cr

WH! ata Bsa area woh am Gem FA FANS

M, 99 "Cer M, wie BA atesla Bar; ak ACA We

NA AAT TE 1 oF IM WM ZB "ce Ma M,

mc aera CH ACT | Ra AM wai M' Se AACS

Rel ARIS MM, Ok ASA YAY M' oa AMA TA! GB WARS

BAT ACM AN SAI MCHA Ne, SAI ez 4 fas Aces

Wa! et I eH M, at Aor BEA Giserwa exw

area enfasra seta: aes M Ce OS AMT ase Ae

M’, 0 wea Geom Siacs AVrq AL A MAA ASA GAT CA AVIS

weraa Sasa Bara Se Aaa Tata Bere Ba! PACT

Ronco ate pea areas aise vem 2a. N, +f, (N. oie

Tit aa f sto Smet) way Sagres M’ of aETS safes

wa wea a ate sa Ny +f, SA eee Bray aches

MATS AM ANPTETA

AN tht Neth (2.50)



S58 (ets UReTelaer

o& aifrsena as ON, f,, N, ot fs aim seme (N, <N,)

FSM at sence Frew Borerca wersa acm feta sn Age

OTSA FESR ACTA Bercawsl Aca Aaio we Wiss Sat TA |

O28 Fee Brews (10 cm) Baga Sis we siew Tors Wes

Ors aI a! | sera M ulate Taba WTA As SNCS AT AF

aige fanaa frm Sem gaa MM, aaa Siace eA! aM

M' wa ae AM, 2 ama APS siacw Fa | RSA eG nem

TAGS FOSS CTS ANTS STAM cer aa l OE AAA BWersaz Ace

ara ScHeA TS Bay aos we anacaa am eee Tachs

SSare | waa aco om M wale ae aICeA aI Ba AILS

fangs AWA ce areTs aeraa alas Fa SE Aad safes

SBt4 1 Gl SBS FAG ATCA QS WTSI WM ATS Ta WBA FIA

ome CHCA TUM Bnecaa Acan AfsPeITaA MER ABs oar Bz Rerw

ak as fro Cardia Tacs Tawse BAs Gacwa Cat Tats wera |

MEP ER AlN oBsia snivfancay Teals acifacaara

Sawens face wera «aces aa Tara crem goa

ala — A, = 6438'4722 A

AGG — 2, = 50858240 A

Ata — A, = 47999107 A

QzKRd ACM TA ANTS Aiierdi ice (spectroscopy)

Maas 5 (primary standard) Tene Aaa WiFS RAE |

2aa ae ak Meera CHG eyiasera o aa opfacts

Reace | ATE oats enna fair wa kan

mRCBMAA eae UA (1895) 6438-4691 A

CAN, cata ae crm = (1906) 6438-4703 A

ORTSPICA was Baaia (1928) 6438-4682 A

PATA ae TTI (1934) 6438-4708 A

916 =6438°4596 A

TS Wel CUS Raa cl cae wets fapiis us coifsrs 2:2



GRMNSSAIA Vlerylory Sd¢

ot WW! Fa sm weiss cam sian nem seare ai

SISTA HM crenis ~s eTaQrena aac 15°C SMA @ 76 cm

ARCMA SIC TSA Acres Ceowy sq akc Bera arens-

war Crete faateafas aay e874 s—

Ared = 6438°4696 A.

adrancaeta Ta stea facfg (Determination of fine structure of
lines) :

Tacs M, a AGIA Aw ACH Owe cals | PSA

afaaca mabe sian lates aia yw A SEP aca |

cpfa was cocara (Fabry & Perot) MACS USA TKS ATT

ARH OF APA WMA Bas Alosora Sa aA! Fea 2

HTM HCA TAMISIC] WlANSS BBtq Alera werseacAa senelia

ena Tass Taqas crea 28m ar |

eifenate facta: sar-aeay at Su-TSATT EPICA ETAT

ATSCAN CAST AMICAA TSCA THA) BSAA ATA AWSTA FCT Ae AG

ASA OF FATS Pracsa AM CBM Asi GIA Ae sacs mnface

Sl FA 1 ALSGAA ANA OF Gray Pre San ASI |

t
A
Tr] ‘

S, OQ

22

TSH 22

Soraa fou Ae V.2VA WTS TN AA A Aiwa wea cata

aly seaté O Tages Sern zn, Br oe Tay Sey GeiG S, ae

S, Ree wa Ta Bares caen alepral aha yehe 5.0 wax S,O

o& fears eine est aaN GA! fey ate aw S, Gey BarT

TANS SCAT FEY MS WE WT FAS (plate) PIN cren FA



de COIS eicerretaunrea

Bre cre) Baa ce Cin Brean GTECaa nigaéa afiry a

am O fey stre Gem a ale alam Tera «=O Teva ais cor

feces wera wi farsa siaca ok aaninias vers arena ais-

cena Gowri Neca sa seem O Gucry fees afem wera |

year ok aise ote skcs fautatesgen cocoa afenares facta

BA AA | AA as ACH GIF 6 Sy TSAMCHA AU Halo A Size

fats stm ami qwa cei 5,0 as oe ainies singe aH

a aS Cl ceata Be O Tay zer6 aia O' Tages enfrrare |

a O' Trya BIg Ml BUCA MANS S, GR S, WVOS ANNs O

AS SUAS OSS ANA MITT 1 «ASA TM AACS mca

SO S10 -1 8 (2.51)
v Vv v

af adleara vy eae ec aera S,S. 6 OO' oF NUM 6 COba TAA

AMA ASTIN HAL 6 CHBTLA CAN FWATSTE |

S,0 - $,O'+ poe
v v

Bag] 5,0°-S,0'=" —t=tu-})-. = = = CAA ATSAAS |

os coe RiNca Bee ate Celery O fam mAs ams WA BCA

BA CAA ATH

S,0'-S,O =t(u-1)=ma

- w=TM +] (2.52)

251 30S CHUM AA Gl Wea Ala Nes Slam aa aA as 44

IN aa Mla cocoa ators age sal ara mabe) ZaTS CN

wa cl copie ate qelrea smencaa ay xn sca O' fae Goraa fares

afaa Mra; eat Say TSIH OF Ge faere aa) Bsa

RIBS CIF ASMP AAU SI. SY TEAS az

at ae acme sian wecsanna ales see ag ate ghica

asica mre cesie ainias sian Bara afonares fats aga gears

wn fay Race fog ayia ere: seme ain as wea TH



CCTRPSCE CATeeETo Ry $34

Aaa Va AH SLA cee Aincacaa aa areagies esis 7S

(discontinuous) #3 3a aaa Bea areas ane Aenea ofsaca
fate 3M ASA LA a! OMA Rae coals aacaa Fea BTENAT

faye Gora TR aT Tacs arm eens cH ala ae

aay Sear AMT Bem fen oF mh sq AST Alor AT ZETS

Hcl | Foy ak aeneirSse cord eens faopacea ory CHIR aera

fey wareias yrereas (abnormal shift) avo 1 wc Gorsza Alea

OF CML AMAT MAG CA | oF sTsilas gqrersaa faalaiaws

an Tata Bn aH s—

WAV ULCS Ae Beas Taga a eG eq ears Gerny mq

mS} AS SARCOMA CANAL AAA EG 1 VA OMA A CHAS

Tayeee wera cai Hay HTS ho ae caaly areale ATs Gax-

CHUA CLOTHS SF ACY AfaN TES 1 Wey Wage ceain aerate

ea gies fey sare arena fag zea a2 Trace

“aasa Ban scarey 1 | faupacra Br He oneey SaacacdE Grr

fasa siaca wae fatery Garters wen-onedes fafer eacq1 | Awa

witen Sawer Gena wets gwSs HTS aaca | «aie 2 wae-

CHC SOTA Wercay ETS TA Ax, SA OM AA

Axe? > GUC b= (4 — 1)t =f (A)

A BUCS ASAE, | BAST IY OAR f(A) A-AA ACTF

yom Ax- 2S (2).

Sule Coal Wea {ACS nm HMA BWercsa HTS LCI x

xo nds Ax = 2 [nd+f Q)}

aq a pte acifem Gqnew ROM FU TTAST SAAC GA
Ciareqaley SBrq Seq x-08 GF TIAA TAA AS BecI! aA

az area ae “ = 0, a8 AS ACA SIAM MN WA

a - ain +f'(A)]=0



do¥ CAS Berar

[a/@-s'0)}

rr 8
FSM. NEN AWA x= (f(a -as')).

Axn@8 Wa Waza San mem ara

d( Ax)

dN

at rattan LO) omnfg STIS ; BSA GRMN A Aw aiees

WTSI woret gfe Ax GS sae qifacas Fea feots oaio
VATES HTOTETA | «| Ree Taopacea sera are face arecaa gifs ate

TH Ax, Oa faogaces wy ak HTS 2 AA» erfaan aig TR

Teena Alem ws Sew wears geile wor ort
om Sn aa gaia wersa cee Gera AIS xa ( wale m aca

WAT ATA) ry aes ase ce Stes stan wa t

QF SAC SACHA AT Wa AA-BAalea wera (fringes of equal incli-

nation). Waly Wacaa Alena also aha yefoa my qacwa melss

wmTASs AyacwA Minastaa Gra TSA STA Al aslo m BTA Wa

ama 8 Gd angeles are yea a® aac sa

aa AN-cacsa area (fringes of equal thickness).

x= Ax-A

AW SICHTA AMA (White light fringes).

NSCSHAAC BSH AT HAIG: asacelq aera

Awa Sa VQ A as i aw qin aed Geom aA wea

ATA SCM WATS SIAM Wey CWA ASA FA A | BATA BAG V.v2z ae

fea Mara sacs mM A! oaTeTe aca encencan we weacaa

ora ST UCI wae wes SHscAa Bancsa CHG kyla Alaa

agers ales: BOM aaa Sesgqia Baraca AIS Ga Cauca

BS Ay BWAIs Sas FAY BCAF-Slasl aa any aly Warns

CHMNS-Ogsa aan ae faforn & vencay saicena Vasa caw YF



TATRA SPRINT b50

saree fwd) gate acta oan ate ot Gea ats on ora Gata

ae ast ANH SrPaler wn ae aM se! AT

faqet soaqin aia once bay Vlas aSarq nied we ace
OFT NG Al CHM MAA ax HIB PVs ey a aes a—porg HTS

enn AHS Tayat ne ae ose gerq oe ek ae cassie am

2B | YY CaA SNATCH CCH AH Arey BTCOTS-Clawis as SEcq

aI e2iC Bar (achromatic) s8rq | cow RBs aiacad faces creme
ofan ates efara aa asnemyfe agave 8c ¢—sofé

MHA CUA MA SAS BMCNS-Caay CHM BWA A eae BA

AMIS CHM WEA TH |

waleqgy 2d cos O=mA BBS OFT aa Cl FSte wera cw

CH Weraler FT PN TA (mx O) ; LU se We SH Lat

atacra Tacs Aaya see | STA OR PT FCAT Wercay SMITHS

¢—sole AM Bela Wem COTM AA! «Awa FSH wesw cH

AM MOM WA Siac BMS Bem CH Baca wy, Tacraes ate

M,M, Te call &a |

ATMA] SCAT Blas Berg slacse Bera FaTAIHS AWearaA (localised

fringes) sera Arata face fa | ws acca SIC fra OS We Bey

are aia fam M, AMaCS Sa eS wWeayie AAT GA

ME BA) «RAR ASAT GICONTFA MANTA AT SIC AMaM MM,

44 aica een Torera AMVCS TA | GS AA HNN SMA Beta GTS-

mE MASS TA! wk Wer cra aHIaSHS Bal MeN aH aa

Sera Gea oned scaais ame FORM ACAISTS We Cr AH)

M, woes aca fatafacm aaacne Bar ep Se TH |

Scare wicensaa Fn SeAMCE cI Allsaq 2d cos G6 = mA BPATA

Orn BR aCe areraT cee Toon MIceTeATUeT OTS TTT

whwenins xexa ws sara aaa Taw baa eae sa ley

Toa ae tsa BATS CN ATA CA ABT afm P, cocoa frecaa Gora

Vixen gers afeelns za; sans afeviaw ga Bary TSCM

RATS 1 BAC MATE IC CHT CAA CPM PHATE CAL 08

Ceme afesien afesiers afar on wera mists GA ASA “PI



d20 cere wenretzer

Na Bereta cern ca gets af aieom Gera sca wer oer

Fame wry Tena sq: away ak wens Nisa P, os See

qa scan Spey Cor alae faea sca afer a sc

ACT BCT TST VMSA SAT as Bacaa ae afaafou

aH!

NACI FS (Visibility of the fringes).

Sycay eras Secs an aa A Aly MM,’ ( Tow ae .d8 )

TTY TGS MNS SY BWA mS TQS Siacwe as; STH
wes yse sas aes ( ey ale os aera We SN

an; Ufemu fara wae AER AeTAITS yee Aves )

ivy oy ass ware af pe *Nistsa eM Es 1 BAD

By UNS-Sera STS 1 kt TaeRlo Tere aan slaaa wa

Iw Pie os nites nen Gea saa: ak

ASPEN

TS) V = Inae — lasn (2.56)

naz t lain

OT Imax OVS WTI Scena sa Stas va /J.,,, Aas

WA CT SN Slaw gaerwre ! ate ercente see wears

5S BC PS) ak ARPT wercae ( zeta) callers acre Som

Tren Ba) AT CHANTS AM STS GKMTSSAR WAR Vise

Jace WA WIGRT TN! y cea V-l. kaw FH

1 = 4aq* cos? AP ok aaterca can Cer SIA AL —(2m+1) 5

fag ate ovaes mfsars g8id ya serfs aicaa Gee ord A,
GR A, ACUTPSCA ASA MKS SCA MBs ga ass weed

Seowy VTA SIG Ge MM, TA wa asa ATEN

aie atcq cq ast faqs 2, Sacra oan ores Cae 7%

, Sacra Bay emsvlaw fatera: wear a ara 4, aow

aa ea Gaze ai8 seme ea AGE A, SAC a CH EWA

ai wea sencadis ores Sire laa Mae ATTY AY THTSIS

sina 2a) ona afegn cam ate fegret est arene lawl



GRANTS SAHA AEM >

RE EA Twas tnen BIT! | BCH PTS V ae Wa Sas PT I

SIT LNT MIM HEM Aare cl Veenseay waioa fas Aare |

ARTIC CN ATR Ce AeRC PS) V oa WA ARTATS

seq 1 2a TN! «Bal Bre Biace on A A CaIAE TTETSoEAE

meme NST AH! BNSsay a Pao wisn zero ose

aif aera (spectrum line) wafer afame (degree of

monochromatism) 4favs 1 Aa |

caifwarcaa say sirens gaic sated soma war Sara

aide 64. 8 SIC Baza sian M, ae Aaa AH CIN AA

AQ wares puMTTS! Asa sare acs, fas a ge

AISA LAA! FR OSTI BI MMT WH! Fs were an a

Gi Gay gaior wa ca gaio wes Meret Gem ssare se

ancy TSA ACR AC AAMMTAA TH Acs ae Taher

(concordance and discordance) AIS WAM PUTASA oe g

aie <tcee | ate 1000 aca wera afer an at om oie

NFTA WE AaM FR aA A Vaxtersa ones onceseacra 1000

Siena 1 Sit sele oy 6A : fay ARTA PMAASA IW AT

Va LIT Bare Acasa Bars BETA | NM ASC TUNE

am ae cau ak perse Taratoerea Siam ar |

TSA 2.20

ASAE QUA CTTSRNT KET SIM AS MINT CHAT
aout Te) Bla Garey arains eBcw Facaeaa Fe AM A A



BVA CRS orcerelaesien

qrae aera wry esis an Be avies fareiegs

(continuous) Sayan ANTS | ws SewTeTa Slag wa Sars

faces fou tn ( fou 2.28 ) folas am amt oF wan BPI

I IA

BCD —)

AA

Toa 2.28

afta cae soeqian faraten carmen wate: at fea

BC= AA GH Faw om @ @ea aces ores clas ay

CINCH MS OX OF MSS IN FA Anaya ae-ery

(half-width). «% av-org 4S Bq BCA GIUbe SS Cat saa

Ser 1 BN zAecq |

a wep M, aaa HMe aiecana ateis sartacns

Cemny Wee MICA AES Fay Byes aaRTwa (discordance)

AS siaca;, RA Pras ares sare enfacai wc yas

Ae ATS OF pS Viet gm aera slam acfiiecras

ey-erg fay an am a 8a 2aCs cameos asatcws (mono-

chromatism) *fame fata Sm ara 1 |= 2a) arses avie Fan ara ca

d Git AWN aT oF Bae Cuivwcaa xwyq cena Wea

FUMASIA AMAIA BA @ ATH AVACE |

ganas of faraien ga aa ofan aaqiy ea esto

qivrsil Seree CHM MACS mca!) «Salada Taghes esis soles

ad ak cm Gey gare Aine ceed Sawa (wave trains of

finite length) fate Racers |



CT SSAHT VTE May seo

we waraena ted; ate d= MM," ( toa 2.26 ) GI BCH]
aa GH Bla Aa sy Twa ce oatseerad oa afer fre.

gel carmen ata cn mesg Sora aterins akeq at

Ma

TSA 2.26

oa Bara aed woes Ca Sar Galo oP SAAE UTeNsah YF

ome a cwca afsorae Gerwy shea Td TAY AT AICS Afocw

Qiary OF SA an sass sere aherw alsa Aes FT

MAA FMA WSYTCS BIAS Misa

RICHa ae (Brewster’s Bands).

ale oslo orcensatn G2io we aa Safes cos Tira

AG SE geta oF ata cocoa aes fem aa awa wa-alererss

Te oseta Aiwor ae AIS eat ak weayers sn BH

gvicaa fe abyin were ge shoe AT MATH BAA

Sercwa Caras saa faces for 28Ce Jan Wer |

2.24 at fo crn ar ce ences fafen ahe fate

sfegaca aie aa > at ata ame afseacad a7 Teal 7

frm cromfet stam ami 2 at o a atear coe A wa

Bos anaca s aa afestas sai 8 ate gato apt aay AAs

TORR 2 eo at aha ass GIATTS ator Ga ae; sITee ator



228 cots anereiqurm

Cet A SACS afesins sem 2 at ata fens B eacey TH

wat Gren sien mecere: an ey 4 waren ae fem cra

fom ate feara Bane ofeefas atm sma siacere: Bera

as «afeorar AIS sara: sae oafeis cm ita ace

ara astt afeseray af8 sara: «6s ae fea ae Bene cA

| | 3 4) 5 6 4
9 v ? ,

A | 1}

B | dye

| v v | v
TSS 2.28

aig a, Fem > e sae ame Me Alsat Ae sfaca a

wan ¢ ee aha as 2 e oa afer ane ates 48

siata | fey @arcwa ateq elas 2 6 o ae afae are eas
Bi Rony atyin oma crank’ aaa ai cme ie A Se Ba

Cet ae AMA Fy ae San aie ANGI A WA 2 @ 0

afar Geom afeiqn vaporaa aige infer ahve eae Bercwa aon

Re KH NI 1 TER Ate sea Senfe akeq wn:

Fey air ceo gas wareae! 7 on we 9a Be ORY ETE

wa Sa afewray ses Fogo ore oneias eniace: su waececiy

rey eons Zee ayia Ha ausise eae Been ort cod gkica

SM Cl sara Talons SER AeA Es ale eM A wae

Bm r ax r Cae aheye au Vea aa ak cow weirs

2ut COST GA 2ut cosr’ ( agM alesera AS aera enceA

SSG) MCTSS TR (relative retardation) COM BZ | FSA

Serra menaced onelsas ATGTA

2ut (cos r - cos r’) (2.57)

We Ate rar ye ( aee cos ges amreme ea) oq ok



SUMP SARA ATE $2¢

oe-mne; aS eRe Come aleem ae Ae seca at

SHIT CHG VTC AMSAT A eB rx rv’ ae Heme Seong

comm wise re Twa ae RETA AM-A—- We (fringes
of equal thickness). 8 Aiea Gem fasa aiam am (Jami

ABS BiSoaNs As Coat saa Bers acd wae tent
QU CVER] FEM s—

arata asfeotaatts (Jamin's Interferometer).

P, OR P, GAG BUSA CHE ; BAA ATHSY QS CATA aA ass

cme 28re sittm Cedi: secwa Gera oporiecer en qos

Source

Sao gheatar eve

e A

£ T. V Vii Ve
[ __ft—-_, n
__ _1 U

[ }

CL _ ___J
Compensator

T2

fez 2.29

HZ ACAM CHER Bie | aA SACs ass aaa ls

ANTSA BAA AACA BA ae BUCA Sa Sewers wa Bw!

esis aesen BaCS ests fase ae AaTETA atwype P,

coda Sora cuntes zai Bara este aba 4 faces siaca cre

mdzq ca ef8 P, cova Guar ere afesine eam SA SIM

eBm ata wa P, cocoa Sa sintws Baca | carats P,

CEROa He Ge TBCS Alesiars eeace CATS AT P, cocoa Twos

en S85 afesters xem afecraa face aes | amis P,
coda fwela sr at P, cecda semere atereraa om aiecaTna

faces aeca | RE eRe AT A AE AA ( ee RRS



DR CONS ICersTaTA

2 a 0 a ahem aa) Sree Team aleom wea ae

Bias: Gay ok 4 afaion aeurn afeeere a8rq ; fag ora

afegerce wacom Cag cae mame a aera ATTN pTENel |

TR sy OB TeTHSS Faraon Fa LVATE |

oF TE UN Blan, Sa oe Taler sere aaa Meee afenaes

TI Tat | srcensata geiog eee gals ae am Racwa wsica

aeys fafery om areata merref SsSITS CORTA BIATS AIS; BCH

Weasryaqe Ms ms Alas alsa oa come fay fam oF

BPM WIA AIM ACHR Ne BN Wats 7, ACM AF

aQsio SIMMS JZ (manometer) aN aM onberita Araaty

OMe SING SiN Wea «=F SA Allee s¥cs analy opnceely

& 5M Boras Tals sera ok aenete watw sore anersa

OR COCRAA (Gladstone & Dale) facarg faa nafew za

u-i=const x p (2.59)

OM p ORM ne TTS ATS Sry

UWA TG ass atwerares |

ZaTq OASIS CIT AMACwae erated (Lorentz & Lorenz) «a4

faufafas alive oats) slam nada tm aa

ur- |
357° x const (2.60)

ii :

OATS BlaeTa aa OF ary aslo mlayAs (compensator) Baga

BALA! HVS AP Bewos ce MIM CGA AAS ANwala (adjust-

able) Gr STEM Bai oslo soA cerca sa fam alee

apa gaita ose mq scr; oF sac ate oF mas ga

5H BSA OSG alas 71 STS wa Brnaioa sfarcs acs wr ala

atioa ne-onedas UGS OS 1 «BGR OR afer gBida 7, wae 7,

arora ae Tam aa aH A e-oneeaA Benig xa, ufarmaic

AMFANS GEM CA) WA FN AA os Waser wR aaa

em BTA Tee a WH) 8H ai alonaess aga

FIRIC 0 ATAPI SCH SVB Vela (calibrate) sy avs Gla
aaa weaie sera fermen aise of nfaymais ase

PNAS TH SA BAwe waPila alsnmes alge su sa Hace



GMS CAA Vig $24

SAMA ST WA cas gaisa scwgz ca awe sq eBrq ofaracey
ACAIWS! (Sensitivity) eek afwea |

ayicera eifeaate-atte (Rayleigh’s Refractometer).

SI TA OBS az eon aieaa aleanes-aies (Rayleigh’s

Refractometer). &&7H Ald RBCGZ FAN AA CH CMMI aioAaes

MPN FH OF WF NAA BN TA lal aPores GF A Sreilus

aA A Aaala weeds afwaacesa sex Has ones shor os
a8 A YA Scag aaa esis arnsser S e805 Ban as

2 f } q A
Lu ] U

et "oy Sa
s' J. f é el Eyepiece

L, Se ——_J Vp YL
to pump

TSH 2.2b

L, TR Gem asa som S, oa S, Bie wate Sq og

(for ac ray) 1 08 Gey CG afenaa GalG aa 7, GR 7, 07

fous fra fern eraa Gea cay L, aa Bloracay "srw oslas

ZI 1 am yefors sateria Gar a aaa ommef aan ama) VV,

osfs afaree ae) Te ateraes Aaria TM VA |

ACH Ae Aa ATSoAMAes Ale Blooraa whacacws asAacy

afos xBare sge Barwa ses fae sete mele Tamara |

ACM BTSSAIMNs CA Waa FS FA Gl APSACW Hiv

VARay aye asi woeayia gu cane egw Wa

aera at antes gaior aca Tawa cait genta ( 2 do

faferiacraa aS ) Seony rervagyien YAS AWW LAH MNS ( fa Ae 0.0

ma) 1 ot A amaqia cafe aa asis soa TET

(cylindrical) Gast TRA AWeaa Fa kai ek cocsa afsae-

“1B (magnification) AMMA 360 8 TS TAs waacara uF

FRSA Fy oF AF Aa alee yt eect BR aA |

eae erat fox farnca ora es calla are omnis Wage sian

TARO OILS AHS AGN LAA MCF |



day Corse Mensa

WM BiwoRcer cw sear aise aiema AS seq

QS! wlylerrs aN WAS onca Vearsayrs wea (fringes of

superposition), Gm gic afeqs ace Sew ay aterm Barn

SH Bowens ( Wn MIs WM aNan yw-lery ays

Be) ASG VS LA MT CHE TI NLA TN! TGaI oF

AHA ATA MATING ANT AKT Te TSH) fas =H aT |

qen-aifewnca HTS FB festa (Interference produced by

multiple reflections).

aga afewaca Geom aleoraa aslo ers se aherw aay |

afe S8a Aa Blears zz (Jamin’s Interferometer). aaiva

alwe Wm Teer TA SJE WMG 2 6 © at ( fea A V.2w)

aia cafe ateoraa ama aie afam ee: oe Barwa ada

WALBAAN ATSHAMANSA AAS CHER! SATE! LAA a2 cnefia

Uses AWS VIS FTSs BMA FN BATT! «BETA ATETTAas-

Ora Geom ( Bae eT AR EMoe ) areomaa fawa va wa |

AW CHAS YI MTS CSC BI ABA BW aca Cry aoem acs

an FHuns ea Gra aim ey Sa oF aa fatonaecna

aaa HIS sacs cre ara! yl SAS HAN SATA Fe, SAG

OVE BA ATA ANA Missa {VCS CHM AH | «WA LA CY AB

CH Bl GA a we sea ache 2 alee! Teeqia

waa ya frase arg aa ceaface okaien cries akin

OE wc HS CHT Bare aa) «RG falea aren Ta wafs

¥q ART (common) AAR CHa AWA ATA ae fam Coat ae

aa ke hen ya Bre si cate am a aie ata sts

AI AWA A SA CAS Sicwa GRA Coal Fal ea Gta SH AM

ACHE CHM MA | | aaa Ae oR BATTS IG Blam ANG Sara! az

Seq Bz Fas MSA zB Mara wae BN Bans area enfasea

qiora 1 | Ora area Cae igaécaa aCe ACH Bara aceze wfgasa

qiors wiiaca! «ad wacaa aivenaa Ga aseera qes cH

am oivta onacen Tafen wa faioa avea Saigizes : aqrae 2

awe aise wer Gea an! SONS GANS AME acea cven



WIM SSAO Vigo >2>

cafes MNGH AH SA Fae oF asi Fors acy CIES IW
Ter miele Brat SNS a8 ae crise nem wa wae ok ess
SATA ANAS SNCGA CHG N Sew NCHS ae CHAT ATH, BWI ATEg
aemreet STAM OF CHU A Citaa Soy enaza wanecw_ (oxide of
iron) JR GAA AS a1 a HSS ATS TSE Crem Zea we
maya FW BWA AWA alowacas wer ws aleoray ag t

SSeS AM STH ANG Braz ae (colour of thin films) ( @& ae

Hiweaa FCA GM A) | Aa fer MeN mS AT OAR BTA AE
SSP VAG BESS Wea HPS sn wae oF alfer Gq foty
aia Ya AGE at ocmerdta acame aio atarei Ba
BCAA FCI AA MRF! az faqate Toews alana aay A4ereny

ase orwref Gareacsia (idealised case) facaoa fra Geo oTas

zeta 1 ak eae Gaza SBCs ATSH, AeA e we

BATS BW Bla VITA awa afewarag aloien |

GA ATS Gg AA VBay ss Secs icons zEm cifssoa—
2.25 a¢ Tew encnasder S R88 UCN BTA Ae ATS

@ AUS Fars Sm worse: at uence assis alfa

R

L> P,

fod 2.25

FO aE ae atate waren A faqs Som aINTSS Bare!

Gs shales aay sera Seas Sm atesiers AAI AA

2



00 Cone weenslawre

wreq Tew ofeye stra! ot afew ate ewe ora

werea feels ora ofeaiers one ates etra) @® afemns

FRNTSA (repetition) sm A fags afes abuts AFIS

oitwsters wares aia eae BAQvSA WAS AAAI afer afer

Are sfaca i «ok ates gale sercea fate fre wafys skrq |

os arya ae Sem Gan am L, oa L, oa Bom ow wae

mr carro P, oa P. fare caine xara = Sorag

TIN BAS HATHA FN aM ca AS afans afer oF alesiers

ahaps ae om afeas shay Game «hsql ws | Awa

P, @ P, Frqre o& afetgpe afeoraa BIN Fier) sree
P, 8 P, eS arena Glas fea sara meni Baio ateas

mens Sg ate ot ones ates carted fae EH

SF 2 Bess Glas) ay V8ra afer Wa FA ( Mca GME

Sq) 1 Sa Be cee Wars oT CY CIE FTG aleag ve-

omneaya Wy OFS AA «AGA P, AP, fees arenceyq Claes

aa facts sfare Sac Aca nent GBC aby aq-oneey fHely

a aca | « & facea fora Areca sa BBacE ( fou ae 2.00 )
2.00 TR TSW QB ANAM OR « ASA ATS @ AISA

ay Sees Sora A Tages asil ecenreate / eeA GS SIA



DATS WTI Sod

eRe | ak enntss aber aay AE ate foara atesiers

SPACE | AMY Vem BACT r CBU ATSAS Bal wae Bara Weela Sea

opara ateetas stm CJ ate fea sem sca alwys tm aie

SEN |. ACA BABA AL wae CJ ATs Aca oe ahem *ohoa

om-onetes Tiga Siacw eerd aawa A aa C fay sore aus

BC a AEG oq Geis ay AD eae CE tM Bai Se RA

CE afesiers afaquea wary oa waa C aa Eley wm

orS BU sae A fay ecw sls ata aS AE qa

eng sais seen ae ABC aq ules sizes BA ARTA

TM Cl MAMA APS TANCE GS Teva aim yeloa e-onelsy |

AGA BACHI A AMS ALAS ACH ML

Axeu-: ABC- AE. = (AB + BC) - AE.

ate A fay 2eee wares feela Ge aaie aw AG ueeq slag Bz

aide sa za ae CB ads slam ak mace Fae cen sara

ZA Ga GFB HS ray AMAA) Zea ABF naiwang

fare AB= FB

Ax=y- FC -AE=n(FD+ DC)-AE

ates CE @aq ners alge alesias afwacna wage,

ADe crag & afracas vasa foscas wary ( @ aigcaa afwas

C

E D
A F

8

15 2.0

waren few H4 wa BC afearwn gece Sen aa) 1 Zea AL



SOR cote sree

ae CD aemneng gai ama adie AE-"- DC. Baa aaa

Get afermena wie warqrey Wee Gl Srae HENS AMT |

2.05 ae few AC wae BD otis areraaha ss «Bam EF we

eye SBME! «aw He A oT aie GRID ATS

AB CD xmpenatesy Sin wae ora BTS SarITeT aga!

yer Ae BS aR C © DSH AMA! wl As a8 wo

1 IT OR A AMY Seay Sarge As Ae |

et wa ap sam ate AEC ot! BFD MENG Ben aH

wea Bou as ATAGIS Se (cycle) afeaa sacs gecai zea

CSN AMF NLA MAG AV |

sree can ae Aven FD4+y- DC- AE

=~: FD+AE- AE

=: FD. = - AF cosr

=— Jul COS Fr. (2.61)

omenmnihs geo atu ae OR MeN oS shay CH CHAS

ore gator cme eae seca: Fea afte farare ws

MTS TH .
Ax=2pt cos r= md (2.62)

Oa P, farea arena Slasl at FT wae Sawcecdia ca 6a5

SONA Se | SNA We AS RZ IH

Axe 2nt cos r=(m+ i) (2.63)

wa a8 coma P, Taecs oreena Slat wan sea se) META

ames saga faaa ca aaiaacan warea afenas cartoR enacecse,

SMSA CHA AH |

fey 94 afeeae! SACS are SITE CH HAST aaiRAA GA AAT

ASA ACPA WH « Higasa oH, fay Gas afSwACA

HAA SAG THT MSS TH AM SA MOK SCTE MTT OTT

afen qaioa ACM AVTS Os ow oeTa oiaTST ACT ORTH

ateonraa Migahse WS MGI

Qut cos r= my + STMNS-SlISl SIN! - (2.64)

2ut cos r=(m+ 3) ---CNUTS-Slgsl GAT t =: (2.65)

we AS I es AE aTesins afeuy cect ay acann |



CRSA SPST MT 500

ATTEN See Vlaw Srcaa aiiesy erm fantas wera |

{ cafa-conn Afeora-sosa SICA HSA ]

jeg ore fanned Clas Scena Face LAH CPN

afayiem ramicaa AWae Tacasal Stacs Baca |

HITS AH FAT GAA Se) va) Ay Sra zien aie afer face

asleay wqrca ot fey P,a saa Slaw AIS sara: eta vas

sed aera ca NACHT TT (m+ zB wera fey ear

Corad sarea Towa zers alesis yoma orarea als 7 wm-

afqaea eta M1 Sas Sar oamrcaa Faraite wens enfeca ok

IPAS IA Bigay oS) siaca: fey eety aaa Tear ose

ahaa ecorm cail zema ( arste ateewame afer faa Tegel

aface afaca ) Sarcwa fog ofanine Tear adam aise: 8A

ok ofanias Fearcar ren wew gaioa wlan wee AT LenM

Barn wamrace aie sia: akan gela coed, teT 6

afewn caro carom fac Barwa sfanias fearagian aw

favtca alee Fe abn ean Class Ale sara |

eaters sie alee 2.64 eppiea feuta abate wen erraiva

fants Sexe Ba) seaters aan siaara OS) siaca, Teg oeafod

Tod 2.02

fama acas a@et gen wee we ee a aa Gels, BE

7 OAS AS alaae wn Tewlales AT Ken Bar Talereera



S08 cers seretqenr

santos Sora fem siaca i eae anager carve aiaa sare

stra seats aw wage afaniae faa face sn arcu |

a& afsenine fra fates crac Geiias arcane atesaq @

ateraca faye septa (Stokes’ treatment of reflection and

refraction of light) afaa am ami Gale wpa wafes

afaq fawts ata a oa, wae Bara r Srey ( PaTsA sey ar Tasty

CARAS ASvins ary oss sBra Fa rca cre esace ) Aw

warey Sor Ga s8tse alesias ea BA or Samy ale RTA

sera @ fectreca alwys ga Gra afesias « aisqs afa-

es fqaicad ara fod at 2.02 amie gy aca: «Aware feels,

Sola onte atearacga aisentas fasta Rgieca

Y «artt’ +ar*tt' + ar°l' + —---

earit((htre+ré+---) (2.66)

CAG r GSS SMM AAT WA QF FACS BA, OF CAPA FGA

ya at | eel aie meal SeacE cH aiwor) afeara
[-r¥ aR STAB; ASCH A AB a are

Aferg ALA AlCAS TSRTA OA ocaagina Tass

45 slam arcs of ahr wWeera Fa

BIAS ACH |

fey corecaa Fagg wapica mes am (ot Tara aaa BITE

FSA | tt'=|—r? (2.67)

Sa y = CO) oar, (2.68)

BLAS CHM MASE ca 2 afanias fear wen afeatos Tawa

AMA | BA BCA An Vaca cl Bzicwa Naat alalos srs

fares 1 eae Heer area APIs ofaniae fea were =I |

VAAe ASH LAT VCH GAT SLATS las WA My TAA At Ves-

cals ST) ATG MNCs |

year crea Marere cw ata awa ailaqae Pre za elie

2ut cosr=(m+ 3A SA oats aeasatas wat UTScacay = CHIFMH-

Cem BU ices cafvars os Seg ercensiaga ais Bra) ak

Sees feqa Aer (locus) Ekcq esis FS ( anna ass Farce )



CUPS IA BAST 506

SRR CH BBCI OH RBCS Sarsq Gyr alesse aewy canfay |

SA BA AB m BAA Wess CH Or CHI AMAaTSS eniaca |

SY SMG CHUA uw MA 1S Biiaatsse wl BSae 1 Wal m ag

WA AAW VACA - MA STS TSR AA Od wa oF, Ailes say

fre 28cq eae ora eas qarea Aaceias wes oem Ba |

CALS BBs abagian ANsaa nae ase fales cana afesters,

a2 MAY AT-BMahsea wea (fringes of equal inclination)

crhics maior |

Cricsad MMbTA YN zeae CA SMeCeR Tea asa

CM WA FN ABS aa wees Fares eecq ora gaTe

Ve WA UCT BAT SIS A MSI! away ay AM

SN AAA BM WA WA as r CHU 2 cosr as RBHMeE ~

afwarcta Crem 80a claret esis Cartes aa ok fers oTTeTE

CVlIS] SAT LINAS Vey SaNCecdia aa oF Sao TAS GA! BAT

AM BIN MNT AAS Sawada Aas Tex Aye aie

MAPLA SACHA He OLAS FIT MAL AASYAT ACW GIT TCTS-

Vas BVA ASM Bem qoaca asic fates aca area ate

OF WAT OSE FETS Been fam acfienahss acy ote sa Fa

BCA COHN BAC CS Ahiiora Hen Ucayali Bem FIT CHM AVCSTS |

ak mage ales waragiea aqitets gecq1 way ate

warsa ce caret za Sta ebyia ya TARINATaS ACI | BCH

SAYA sacar ayiteter ( a sa As awe; Safsts )

qa fafas ac am Wa zeta «ASA BareA ca ct SBT

QO Wea CH CA A, ANBOTS AM Camera, awe oF

BTCSS Bisa loss sores |

wacea cay ait BB TAS STS BACT a A We OTM

MALIA TN AT SCENT STING CSI AG TA GA oF cH Zio

aresiags afua gave cal gacq i | GINA SraTacHa (pupil) aA

Quotas 3 mm oF NS BVM UH Sra YA Vem mgs siaz

8 Saag fra ORCS oxay Siaca i Cee a8 crs Bierce

Sermeay VE Aes alata Megs Mas, FSA a2 CHU Bow



S08 CONS BCHTSToK

Wee TRON Bea! Bey Ths ay Bea sism 7

TN FAPSCH ASTRAL SIMTSS Siam col carey BIS Arse

aafwor ore am, fey Barve ohn ae |

O MY Cl ACON FN AALS TAS slaw Nem eave

AXA ANA THY ANTS GAN ASM FIs Tas MeN

AA A | SMNST HT CANA MAST ACHE ACH CHEN SCOTIA

Slasre wdieaqy pt cosr=mA\ wpe maaatee xxi sez

aie mfaaSariinn a SACS Bisora Germ TA Gra AAs are

BTA Cl BANS QCA YA VLeNA Sasi a aceae wlaasaq ssrsre |

Ua Sie [aaa OUT HH SM aca! sNTsvenfs ona

ASG 2B WACA AiSor-wea AN wea Senige Be ys sera

CUCETSSLA ATW OIG Tee FH SCA GA BVCS TAN Ce ater

SUATSS ZOLA |

2.00 4° fora feats etaea ate cra seare Barcwa

ately eae waypy Aare alesis afar ars secq war

Barwa Cl PEG 2ztcosr=(m+ 3) aie fre siara een

CR yer ane sil Cap fous aie zara «ASM Feo

aaa freyien Senfar ay senstern Sat we ae BAF

fry are) aca Bele aKenesenis saree Tass Tem CATE |

o& fale atv atven-aecee crn forme ; aortas

GM 7) MCRTSa OPI SICMTPORA FEET AZ Rem ACHR |



SATSSAHA APS Hy $04

TSM VALS SLY BSHICAA CAM GRAM HA ACATGA WICH

area AIS Swe aso faaca ones ore of meaita Ais

SH ACSA ACN Senses Tap WAI ( AAA AM SI Al

OBIS Ay WNT Fe x eave) aio ara A acaws

wii CH Bhs: wars Taga wea ca men-onecsa

are xa we Gawtecta aisaerere wane AIAQNTSS 7

ABYMNSS ACS NH! + NSay fagaceay wer acer Serifse acs

ACT AGS TN BIAS ca |

ale AM] SCN AFI AMBIT aaNeTA wih use ATTA

ATSB FACS SATSS TA ax afwesiers aba ory fen ora

ATH GCA OR CHE ATS AT CHU SATA CII OF Vetere FaEQAcA

949 aor cis fafen waera Sem BBCI 1 SA eN-oneca

arcaa aie 222057 ag “jqasq a wat wa Bon farses SBrq

Bess cos r OA A oa Mlaasy ale OBS forse xq cele Sern aie

2tcosr

A

oF MF i BR Aiwa wea a we saris As sai = BAwarr

02 CH BAUS AWS AGTAceE

COST Lae, (2.69)

oF QnA wfam Nem Bae cas ANTaqiSs enfaraq aele safe

AISA @ ANSI BVI ae Mahe Aisa oe acaa Alornaes

Oa arenawara Cada ac sit fara awe ene ocated |

off aiga sa am = yas 8 aalleng etre

AMIS ATT HBG Ms Sra AS SA CHER

our Ji-sin?r=Ki- [ Ka yas]

qOosin® r= 1—K‘*%,*

Brag ates ale uo LA SA CN BAG MA

sin*® i) e281

ee (2.70)



yor Cate aensiaar

crn Tera ca wae Ais since sacen afer Sra

OA AGA TATA GC FQ COM MAG | GS SA ecw

SAH] WTA SVG BS acai Aaa ateys arms afwraaa

CH SARC BGT ACH ACH BAG aera AAla BoM cos 7 Ae

A a farsa ee face sBra 1 ak CHL SINGA CHI MTAAST

Siam Cy ay as SEQ ENfacy yea cos 7/4 ATS SIRCWCGa

CNRS YAS TVA AL Braray Garefora ATS Zara |

cata-ccal asfeora-arets (Fabry-Perot Interferometer),

ATSSTS ALAA ANA cl ANB walw ae Mig SN Fa

CRC TH ATOM Wet va Fen BTA Mem AWA

CBAC UTSSTA AIMCH | «OR AHA AAA Gawd ca aa

AGH Aa Gee eee alowa Se w4ncqa: ea form acifa-

GS STOP ST SPST CHS OF AHA WAV YAS wes

SSA Mt OAC See TAH GICAITSS WA :

oF ay F2IG AaeaMm @ AAS Se A cerca (Quartz)

Sas P,P, mAMimiiy AIBA 6 CAWSICA Bors Ta | Fz aslo

A

ZO

was faworra area Aes PLP, ge Bate SM TF

(for ae 2.08)! war wasita foeca sales foals | «7

ARH a SA acmeaas aeaioa Sora aes fae eI ANETTA

Sl aM 1 ak Bors geTo facecra ACH aslo ANTSAe FEA SITS

wi! PiPex aerate Tevatreva Gm eaters em AF



CMTS SAHA SATE MHA S05

SMM CHGR CICS BAS P, coco aigcaa THs eS Sie SIAhos

aia @era foun aca sfacwe once ( Tams ace CTBT BH a

acest satay Clas wifaesl sinm aca) | ayeTe aca

om ot aPats P,P, os agaH alesis ata) P, sacea aaa face

Tats aFpPR AMV atta ATS sara i as afore esis San

cra Lag Oy antes a craa cae S,’ faye

CHTSTAS era 1S," Taye Saren farsa sfaca nares alagiaa

aq-mneceia Cry i ot Taeyes orcemcss Slaw Tor at 2.02 «a

mera fata ea am) | 86h foarpica Gycae abmpy fais
(transmitted) ata foca mfanirs 28a) | =S, BATS HNA*TSS

apeq Taata ate a ea A Wa ( BTS AR IBS STAG VA

siam ) fate afar fase wees an’, attr? Bente Rercws

afaniae wa atea siacs faceafaiss sacnelt (trigonometric

method) geq sfervsa acteft (method of imaginaries) Taste

Sr STAG MAA «AxICHA NC CHASE analic alyssa afasia

(elegant) Ma gwSaq (shorter) alam alo? atta Bass FH

RAs | ak anal SEPT WAR IM Aeare a lawns wAfos

aaa fama P, serea raters fasfacaa om arr’, att'r*, att'r*

Sona Tass Tees s8t4 | TSA esicwa Ste (displacement)

CAM! AA Aisa atte!, atr'rteZto att'r+e 19 SSN 1 AAR
6 ais ataa wn qntcoce | atsie ahaa cama Sra yAaelior

SU] 5 HH BTS MACSTE BA O=2utcosr=2rcosr Fay

Mage = 1 OA t BywaT Ce (2.70 a)

fag rma aes spy aaa Hs aM Alanaeas

UMS aiarse Slacse oF wqina As Me oso Nl AM F

FACMIN SH MVS oma «ASA uF wages aurora aigafhes sa

BAF ANS eT MS ATTA SIN AACA anias

GHA ST PEAT CHA ATA

0ye? «ait'e 2i5t id e
+att'rie' taltrte” = + ee.

= att [1 + reel? + reerid + --| (2.71)



>80 COS VAIS AK

Telly WN GE aslo opin eniatss wfraen (infinite

geometric series) Sea omying acne A onda (common

difference) cre wecore rte!9, quate a8 anintes mfeaens
Ce Bata Co <2)

1

1 preld (2.72)

sfeorea farmer of afanias seq sare Claw aia

siqce 8 ailsfccs 2am aon Fadts (complex conjugate)

AM TI! 7 Sars 28791 ele Heufors ay aay aslo Aw

TA YI SACS TVA ATHTS Serrs Hee § AM SM BRaE —i TM |

aATaq

yell = alt

1 l
| Y | *=(arr')? _ -

1-re!? 1-re 9

l
=(att)* .---—~

1- -r(e ve” 9) ar

, I
-_ 8 we ee ee dep sme tere eee a

(att) 1 -2r* cos 0d+r*

« (att)? —_..--—.- Jl nena nog
] _ 2p? +r +4 sin? 5

]

(1 —r*)* + 47° sin* 5

fog corer faqnea sepia arn Se te’ = 1-7?

a*(} - r*)?

s\8 2 A
(1 —r*)* + 4r3 sin® 5

= (atr')?

| Y | * =Intensity =

fo 3 (2.73)
aa sin? 5

* @-r*

aq a = 1, - SMS Aaa Vig



CNMIPSRAA VSI 8s

FSA GS ey Bypca faye afeng S, Tas ane clas

iy WIRES y= a ae19 9 3 0
“ory sin” 3 1+F sin 3

a caia «® F xeantecs afoacer

‘FSI’ (coefficient of finesse) Faq ama TRS ag

F narion Gorm Trea az |

ak aiigay 2305 cre a Cl Bara SAT AM MUTA J, Tee

Sintss shay Clasa awa aa aBis z8cq 78 sin® 570 as

AGS MTS ABCA OAT CN MAG MNT CI ANA

so mn q da2mn SM rx I, (2.74)

Tey CICA HAT Vlas ALTATS “ot AVA A | «MAAR PA ACS.

AMSAT 2.73 eS AM AA GA r-1 eM Ws! r=—1 Fwvs

RRA Aa acAATG YA YY TEM AMAA AAG ANB SATS

BCMA wove BH Fes nary ya wy esc SAA S, BIS

BATTS AN P, Vacs cay Bars Missy aT AW P, BIB GIS

Tats Bare oniaca 11 ww aE ARLTAIG 7 at Ta 0.8 S806

0.9 oF Te IN Fal MAE crn fare a WE NSN WaT

cam fais ateace Geom weesa cH Siena Class CaM Yas

TIAN! Be sas cy oF CM rad a ot Gre Téa

SA i r AWS cee e804 Came Goes sSiary : «wR ara ATH SIMS

Gia 90° a wrereife Ba SA? =0.04. oF ron eH SNe

GIN Glas) AG

I;7= lo 5 =-0°8 /, (approx) (sins se l face}
4x 0:04 sin* 5

1+ yp 00a

GR aie r=—0'9 By Bq WW Claws] FAI

Ipn —.— fo. = 0013 I,
40°81 sin*
TORTS

Cy f=

1+



282 | Cle GN sar

8 fare SB0s Cre ABcewe car? oR ATA 0°04 gare 0°81

aioe areas waa Slaw 80°4/, sare 1%/, a enim WER |

Bq Akew AATSZ Alacs MM AA A Wacas seen Claes caaw

ASRS LVM 7 LI WA AG YB erat wa sare on

TE, SA r= 1 s8em J, =0 eBrq ae BM «aN Tlgsle =I

eBrat adie ok GAR P, SAS TCM ATH Sials T MAA

CA VACA ATS SBA aT |

fea Ae 2.08 BBS FM wa A S, | eae r car ce ateate
STS ASCE GA AWA afesecat a fats son ay L Wal

S,’ feyes coreiinw zara) ate

2tcosr=mi at WS MTS BA GA ok Feat Cage Zara |

Sra oR Geen leyios avrany sara sie FG Te Ce

Qrwa AS wloraaa rere ceaaqrs aprgia sara!

a8 Seem Woes sis Fass wa S, core Geo skrqa | ASM

zat wey Sars Gera S, as ani fem oss Fas ocwera ea

OM oF say sicens Serle Tass Teal cae |

wens ore Tame @ sarang ates Tce AKaM

THC CH CHTS-CONA ATGHTA MASA AB ANBlHeS (concentric)

Jerr vesciia AIS sa: Fegan nee a fea mama

mC GB-Caa ATSSANINS AASAACAA AET GCN CAs |

Of SUG Beas aa waerayqian Slwor (sharpness) facaoa Fiacs

Xara |

ait 8—2Qmn 2a Sa m 98 Tater afRes YCONA Sa MICHA

CS WA MEM AH! Breas gate akan mana Gyn wears

We wa oneiss 2. sre ale oF HN Ane FBS WE ia wolje

18° ave 4H Seca Sta J, OA WA ATGTA [r* 0°81 as at J

I, I,

4x0°81 sin® 9°~ | +82 x 00244
1 + “a 0 81)

FSM CHM BASE I Be Sasa oat wag ers aia

wee cea soth qa Alam SPN AH Ge eee’ B gaa

«0.33/, approx.



SIC PSAH VATMGT Mey Sse

VIS Van Moa!) sy Cy wersy Slaw FI gs aa

sieee ces wae Gaig Seen aecaa aaa ales aeAe Sige

Yq BAH Glasa as Casal Moa Ae 2.08(a)TS CHACA ABAE |

am faa af of co Gem weayina pane ote aie ona |

GACH MAMA Wa ce Cw wegen Shwe

(sharpness) SATA WAS BT AR FH ayia PTTISe csta-

CU Sw) MAS BQ as mesa yw sa ANT wT

AAS MCA Cl MASMA AZ Caca wes alo aleua acy Biso

Qo, GBia-ciana ce OT «OTeordt Awa He «TAS I

WAKA CHUS AMSA crn Wea sis centecas wes

CIITA YA Vw ABA, AsSa aralacwe seas caifeq aes sare

eon Beraa STWSS AL CHA QLKB] GTS Cit ANGIATA |

qreracscita a Shwore cota-corcata ateorscea Cals; yer

ST GM TSW AI Mag Sa AWA |

caia-cocaa aTeSR-NIs We sees Talates mafaae

7] 2H!

>! BaT> sTErsile warcncea mele; fac (determination

of difference of two close wave lengths)

21 «Saxcera fase am faa (accurate determination of

wave length)

O11 aie sey ssa Gepraa (investigation of

hyperfine structure of a spectral line)

gale sreraite Sarcarsia wreley fata |

& ae an wie serie careers mnels fate en aa

ore Farewy sfen Gales aia afsce senioa sry alsa sa aa |

CURIS TT Ben vaca sey ahi GeCHE ara srrelsy

ARCH GE eels GN aN Awe! Baw we cot Pefea aes

Awan 6 farxieq aenett (method of coincidence and discor-

dance) Baa FN FA) TI Bloor avs Se gaia Tas wz

FI OS GY yes Sacra Gin FS werryie wavcay Ales ona

Tater cs 1 att Sos ae Rerwa TIA EAN ANBGIAC aTeT-



388 CHS Wcenls ieee

casa yaiva sexe srciws afer Bere aa BreaT wate

Gace aS Beacarta ace faiea (discordance) AIS era; BM

esity Caen West say cia agers were alge iafaca | oe

BIg CHcwe Be facaom Blac Gr aa [ cos O= 1 ]

2t, mA, =(m, +3) A, : GUA Bay A, >A, (2.74a)

1, = P,P, Bae gaia NTHT TRY

Te SHBG MAS Wa AMC FCS MS Sra sean ——
TSA Sal HA SACHA NCA = ALTAITI (coincidence) 43 Are 584

ors &ara aca enara faaefea Gea sera: oF favta farries

WIN GTA ACS ies

2ty= mA, = (my + 14) A, (2.75)
a(t; —t,)=<(m, -m,) A, =(m, - m,) As +A, (2.76)

7 (nm, —m,) (A, -A,) =A,

A,a7 «A,-A, m.-m. (2.77)

fey m,-m,- 2s te) , ( aaleag 2.76 seve )

r, . r,? A,”
Ae on 1) Ue ta)

(°° Agdgma,*= ay" J (2.78)

GAY OF TPYLAI AY Werad FW LACT m,— m, GA ak VFA

gaiog me RACH Eat I 1S Ban %,-1, MEM WH WH

22ee A, -A, OF TA Aga BM AA |



SMFS BPE 28¢

Monit wvefeie ya fag ani senses forfer free

SIgre osens Tika su wei few: 7,-71, aN AE as

ms <ACS alee Sa ea SA waa fASteTe ya Bowes aH |

Cre] ara ate ak Bra Misc os caisiacicaa Ser Sic as

SIN GI TH SA GOOOA Sacra cw 2,-2, aa a EA TET

002A: we& fend t,—-1, G23 xn SBE O.l cm. aay

oa sue cit xa faster aise wage Trica | So

warcecaa free sa Taey—Alss Sareea wvElS (method of

exact fractions). | |

ak MEISTS GETa-coral Boreraqy (etalon) Wea A! A

TTA P,P, Bs yeloa acvia Gay Bralsalos (fixed) acs Wales

a51aq (etalon) am fai «Sa aT Seles aren Sawlacsia BINS

faa qa ATS wan ea os: faery @ Ag ciara MA ak aera

cats SNe Blan) SICH GEICCINNE GIGA AA! ak GPILBIATS

SECS QBS ACH AS SAG SLMS Gacwa CHGS Men Aa Gla

ABLEA ACAI Sa SARK yay Bet TSrSS GMGTPTSSIA Wasa-

anata sia aiaa clea was | 8 fay any Sen WAST

Nts Saeteg wee: O.1A freee fads sai cefa-comn

Bianca qim oF fags afr eae AeA Ta MTG aa Gog

MATS ALSA mats Blac Taos aoa O.001A macy

Cr aa |

Catal (Benoit) aezq OF MElSA Blaze Baa! Bae esas

Aca AfsAs (principle of coincidence) wea t att Toate

CHIALCS CHIMABT ZA 2, 3 Ae 5 ORS GA GAC HATH CHINAM

HOR TH GLA BAcwa CHlaaa ARTS SBra als 30 cacHo WA MG I

cela-corm Sbrerad aca an are feaio wastetia waa ce

WAAA FI TN AVCScE | GS SHYT ALVIAASG MANS AVA Al |

O2 CHU BRICK CSTEH SING ACY] VT) AWS mn, 4+x,, Ng tx, aR

Ng +X, , QA A n,, Me AH MN, oefacen CWNA X,, X_ SXs

Sm | | awe Mer eee Bers yace OR foals afamy Hens

TS CHCAR STATS Mice TAY OS AACA; TSAI CA AH

2d = (my + X,) 2, = (My + Xq) Ag (My + XQ) Ae (2.79)

so



268 cote crenretaurri

a nitenes wre gtica we qed eae tax fealea ort
A,, 4, @a,.

ot mallorca d ae atcaiacian A GATEKY eH aE

(+0.005 mm ae fag) 1 wer at fads d aa ARE

m,n, On,3 TRS Goal’ alge sn am! fey kere alos

WA WAS MA AVA A! x1, x, Ox, SATMATe MGS 97-98

om fasererd sien om ami (ata nates afte aca sian

m,, Me OF ASS AA Wigs wn ea! aS ASS NA WaT

d i Ta alrasa Tao mee teen Sines OY OER SIC Sacecee

qwea foram wea «= anefice qnena fate caxtres

aieeee AWS Wits Sn aa! Smeg x,, x, HK x, fs

sien fate on an Sr face afre aay:

n,-mM-t

A Mae astis Sars 2, qa Seny seach Taxintes 3s

qa Tatas RBA

n, A, «2d cos 0, =(n, +x,) A, cos 8,

(n, -—1) A, = 2d cos 8, + (m, +x,) A, cos O, (2.80)

(n, -m—1) A, —2d cos 0, =(", + x,) 4, cos 4,

aly materia Weraie Coe AVS YA FCA AN LA SCA Coe ATH

cos 0. = | Jat



CUP ORS SETA $89

afy wenita ar D, eH, f OX M CORO CHREPI-Gue © faqea-

WU) CA SCA CN AVS MI

D,= 26, f M
D,*a] 5-= ste (2.81)

D, s _ (My — m, — 1) A, _ (ty -m,- 1) 4,yom 1- 0 od (m,+xX,) A;

ap tx. 41

mM, +X;

Mcp ett mite +1)
Sf”, + x, 2g

2ag8a Dota ts + Msi, (2.82)

af oie Gry Ws BM AA AR as UC efara D,* a ares

ates (m+1) wATAqR, Se eae Bn eS Aaa Skea eae

CU VITA CEN TAS x, SULA Ay MISA AV |

|
Orr?

(m+1) ——

Sa 2.08

ML SMM x,, x, 6 Xs iaefe sigs waa M1 TBA

Tangy s

O28 ne SRS a afis Srreacra UN Fars LALA

eafo Bracaa caters faatates sreRE MOH CHR
x, = 0.20+4.03 A, = 6096.163A wa ert
Xs = 0.90+ .03 A,TM= 5852.488A Ta)
x, = 0.35-+.03 A, = 5015.675A 5, »



28h CONS SCHIST A

manors mec ofa ekes ar a Gd at am d=

10.040+0.005 mm. 8are @ afore ace Sia ued Zea

n, O8 Hey 32922 wae 32955 aA AC STG elaTq Baa sae

32922.20 x 6096.163 x 107® = 2 x 1.0035 cm.

[ alten 2.79 sre )

32955.20 x (096.163 x 1078 = 2 x 1.0045 cm.

VACA ACA CHATS AlSS ATA GIA JarVvs Try aaa Aviwa aifea

meray face e841 OE nm, OT TAA acwisier AfeS Sime 0:20

Gin siem oa ordrace Sa Gsis Gaxtecdia aa (1, 4+7,) “at

(ng+x,) oF TA fone sian ast oie Cott va agai face

ae coolants crear 22a |

Say COST A, OT CBE

Femias FT

4, = 6096°163A

Gar CH A. @A, aa facts

A, = 5852°488A A, = 5015-675A

32922°20 34292:°95 40014°37

32923°20 24293°99 40015°58

3292420 34295°03 4001 6°80

32944°20 34315°87 40041°11

32945°20 34316°91 4004 2°32

32946°20 34317°95 40043°54

32954°20 34326°28 40053°26

32955°20 34327°32 40054°47

fate Smemt x,, X_ @X,8 AS Sr Sacer crn ay CJ asad

n, = 32945 Aranfes fade omen feafors cnonit fre aa

faq siacet cr «ABTA C_—«329-45-20 x 6096163 = 3431691 x

5852°488 = 40042°32 x 5015675. eB n, OF Wan, 6 ns OF

aracee fay aca ea akyina men daa qea fewer NA

areta«:10°0419740:00001 mm. arezs cara aacaifacras

ween daz ata 0005 mm aa ac fats eBaten, ator

Sareea fanaa ae CAS win 0:00001 mm he fan sew

AST FAH |



CFS SET 28a

UCN SSS AMA daa wa fay sina om facea

warwa Som ok eis aca Sa ai Bam oa Sar onsiie

MNUNPSA BIST wala ee ear fata sa SPTS AAS

10° Sn sere ait Sa ee: ok fae ere cre we

ara yar m Roan aera wellagivena alga sn aa!

Aries Suey x aa aay Garca aioe Gonca lana slam Sara Cosy

MGR BWC |

a meters santas Tees Ahn +0°05A gece

+0°005A « fam sem 741 «ak ah ase aor AST AlwW

100 mm wa Bora aga sy ae | fee Ba slacwe BBce alii

Axa sate Yas males (exact) TEM HAFA ; PUMTSA SLT

SBC crn Tome ama cam aif cana® «2 aaa 7S

fanaa ae

aefitercrera ator Nsq VyTHA —(Investigation of hyperfine

structure of spectral lines).

Carat cara aciiiacana cH crn aa cl ates Ba) SIMTSATSTS

OFA GCM Wan Wa TA APSTH SI Ta! Ste faqtay Wawa

ay fam mates afar cre Tea a arate aaiies GRASS GAs

aais 1 Bercwa ween Sartactia oneles mrevare O-1A gece 0-001A
HI AM MH! wf Sens Janes aon za ca Ge aii aaa asks

als aw aq farsa | Bae saa aes gale) «casa (Bohr)

safes Pers weprca arn ara ete acifercaena Sa AT

» @F (wave number) Wa

2? e427 1 Jt (2.83)
I ——_

8 2 2
ch n,* nm,

OMA = BUABITAT Aa > c= SI NTSTIT ; A = MHRA

Yas; z= ongafes Ata (atomic number) ; «= WANG ALPS

Ga (reduced mass of the atom) ; Wa po

GUA m ot M areca Rares aa PAViaenoMw SI; 1, M,

fates cornery ace (quantum numbers).



240 CONS Seerretaerry

Bz) kre cre TcStvE CEM oe A GM Rare Aeiws » 08

Bal Se AT | ATHCS CRITE CwLA SNRCAICEIN (isotope)

Ue Gy oat mace lefer saa M zona ae BH ba

y GEM SAM I! eaten as wince alow

WAY AS TH t

fesiass onGeft (Pauli) wae am (Russell) sey FeSTH

SSS GA $529 Ala PeTS Sraq ce oaeTa favigncny Asay

Glee Sasa (magnetic moment) afarwa wen whine afew

wera Seals an cry Trace a? Prerse onbeme sera alge

fagererce fafa a Seer an am a ain alten

WA MAMTA SRVCACIN-Tsat A] ONS Sasa alex fe ca

HS SAC A a CH CEU ase Gen sac Geom x7 |

MIMI BSS wie-aA (energy level) Tes esi wok fatey

mje-acaa Sey) Brrsicas Sercee ainaécrs se ass aiail-

Gum Genta ani ae ations war Osos CIS OCH

RQ aieaar or sais ara ates ya een een a; Ve

BA LBS aie saa aves adifersea Senile sz |

Caia-cam Tiers TIS aslo SNS Aree ale d gas

TGCS AMF AA SI AVM Da seins Beye wa aA

MMTT AMT MIT CA ATE Sas cre (satellite lines) MTR Sew

Weracst HHA ATS NS LAM AAC BH alee ayy areas

aa ats serach mem wea ean fafen sare cars

Berry Tq! «sl Garces 4, Terao Siac aon aa a aaa

m BCAA Bers aces WS Alam Gerwy ZB |

2d cos 0,=mA, (2.84)

ax ura 13s alacaa aeraa coca faces WS acares ceca

2d cos O0,=(m—I)A, (8, > 9,) (.285)

NA SH BSE AA, 8 Ys SE A, Se sie Saxteh Fans

SE! aya aly Fenter Eis (method of coincidences) Aca"

FGM GSU BRS GUASTA AURA CA AA, SACHA m SCNT VN



CHPUPSATA CPE S63

A, Gara (m-1) wera areas sige falem am era ore

MAS ACH

2d cos @, = mA, = m(A, - AA)=(m—1) A, (2.86)

Baw Val RATE CH AL Ag+ AA AR A, > A,

OF ATG CVS MOM AWA

m(4, — AdA)=(m-1) a,

A,a Aino (2.87)

fey 2.84 ae aalgaa Sace CIM 2

_ 2d cos 9,

Ay

A? _A,®

- Da- id cos 0, 34
( ala cocwa Taare mia Su SH ) (2.88)

g2ie areracaht eneniewera esid area oe WR ernie

(displaced) gata Rava Gawlacdra mneley wos Mee CR MTTTIM

ane ywsa wane a wai zi anise arma «ais

MANA ACSA OS TyTN TA SA AA a TT GR CHA MGA

a,?

Ad= 5G x 10
Fe eacemt em oie oF Mert AA SM ATA SIR SeTRaa fan

facwa Teonaté rarest eBra 1 oem at d= 10 cm eae A= 6000A.

SIR RBH A1= OXON 18 x 10-28 0-018 x 10-* cm

= 0.0018A

Awa Soraa Surgas akcw an ara c@ Goryw d gary siilercaens

0% ale we 9a fag‘erera face Sm ate |

Cray SLA CAS ON TAG Al aaa m aca Bow

Taéa wea a 1 See ok ain ce wre Blas Fe WAT

Cred Sn SoM ; Sa etd coca faas T] sae Sorwa adlenaic

Tae acy an



362 Cate Gensler

a EB o= : ( GUICT o FMACWE LFS ACY GATED AM )

awele aiy qaqra Sa Wa ST NYT

Aa as

FS CN AH CA ATH ak wae Talon Sa aaa oneey

FAIS Sa TH Sta OF aiais yy om sak aa, sawleraa Brie

TrSaeiiey aa |

achifacasion ate aw CITE TIA TN ACS OA Rel avarey sa

Cel gee Bara asf sma alava ( waCsAACAA Alwora

sinc pas aeton a): «8 a few awe

CHS-COKAM BVH AMG GN A FN ASI! Sa az saw

gta d NG ce AG Saas TIM MH Was wae Bw

WNBA WHAANM GS YAR Seewmcsa Lea) AcE |

faBecaa aerryE (Newton’s Rings).

ale aS BIA ANT @ AMVAA Versa GHZ os Gan My

AIM Aa Sta Aereway ATA Silo AW BA SNAG TA! Gs asa x

FSA PAS AA CACHA ACTEM PA OA OF ACMANIY FAS

alacaa face afeas naercaeta ay aiges ane ageatta Som

afea 280s sicen nian afer (Gan cacsa aus fem) asnere

BSA BMT CH Aa | | OR Weal FSSA aA AISias oat

SHS 6 MA ACPENS CH Sism NaS eH wk wads

an xa Treorra qmayZ (Newton's rings). Taeoat seca ak

aera fared wale BA wa OS ASLAA BWecIA ATA

fatoer aarpiea ioies xtace: Tela at araying a7 9

ASST AizS fala aa! aS WATT WSS SCAT Blea

7g Ae xa eae Bieoraa Wem aise Sra abyin asi ale

maar Sor aly TCS GN OE SS at OT ANTE

SMiss Fn aH SA aay aneeqerta gta: «beware

Cre xece aigcis face ways wince sieve Cee aw AG RRR



CPS TA BPE so

aed OS CPN TATA Ca A A ATM OST OM Siagw
sata |

at aacaa Berite frateins fon ears sacs en Aeeq |

R

J a ~ ~\,
a

/ ‘
f

; } OM }
{ { ‘

\ a,
\ a ?

Fe Not
5 tt

Al Oo Q |B

C 0

TSH 2.09

fea at 27090 ABCD aslo arpa Bs oa Rar Ga asi

sea Gen cre EOF ar eeare ; Barwa acre O fay!

MN aie antes aha; a8 afato agacaa ye are P ax Q

SACS ASsBis Gear OM Tacs Berea! Ase a aha PT

OSE ahey TAG SSG, Raa MAMA AHF ax CAPAC Alora

FIVCS HBT «ASA OM Tacs osis aleorl faqa ATS sera

Sy oS faq aga I aly asl FS AA BAG PS

(SP= OQ). af" SP=p ga BA pa Ma faalates Sona aks sm

aati £OF Foenrs wen EOFR zee wy SM wer

O fay SBre % cea cy aA OR brn waae P fay aks we
Gq ase afew PS Hiare ear) PS-p. a OS=t

Sifatey ay e805 Cra aH

SP? = OSx SR

MN pt=tx(D-t) aS D=- sa (2.90)

at carey onthe memes D> >t, Wee A AA
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SF Bloom ag FAS ercersatera acu AVCSUE AK AYRAS

we one eee afwsiane etm Sey ekace | oat 4s SME

Ww Rarwa AiSa yA Vera

2t cos r=(m+ s)A -- BIT Sis

2t cos r=mA - OI Sasi

SSOI HASTA 2.91 oF AS acai BSlacer rel Aa

» Amt pa D sec r (m+ i)
2 cos r

a a san Serer aecaa cw (2.92)
2e pay/D sec r CIN DAES TIT CHCA (2.93)

ay auwa yea ang R face sn am era orn ae

(2-2)
= JR secr (m+32)a «6a (2.94)

p= JR sec rma -- QQ (2.95)

ICA Sas AVGAG BCS Rv m GK roar wa fats

alan Waqe anenea sexta 4 aizga sm aa ae, a

eferq R afza sfacs or aa ae Gan afeseta «sie

aaa 7 WeInlaaea Zara Bo oxfam HAs Seycaa aallezryies

GIN REATH i TIBI r CBIITS mebsisrce Aas: O's serie

Qs afer sec r OF Wa carowie | xa

retwTare faatatesaey at wate Sa Ta

fom 2.0va AB atic SUA BIS CCMA ANTE! Tale

GRay CASA] BA AACS VAs CHBIAAGY Tess SO cm. Ms; SIA

BR AMAyle CI SS BSB TA aA Severs CHfees wae Mies
TH 381 S ests asaya arenes Ger: Be gece fate enn

Gia Let We mares aPace nine abe 45° cae ales



CROP SRAA VET S66

BoA BAS G og Sra sinless as | CE BACB FAA LSM 2Ts-
Bins Ce AB Aacaa Ss enim mG ate a UNAA ANA TM

safes A ST BINS ae fea aai san G a

mE

A

B

fea 2.0%

Tous Tra Tom srs sqatsq ag (Travelling microscope) M

TH AIS Tera wa Baa care alee szacsa was

zRi otMeain WreaAq (adjustment) oy Byars ATA ANIC

AAAS (MGM BW WNT) AHA OBA FACS GANTT MATS a

TRUAALL WA LBiVs TA TM Ta Okara Aalsaa 2.94 way 2.95

OF ANRC SAAC ATA BN AVeqy |

8 opera ocensams AB aaacHa Seo Bloewerd SR

GTR r=0°. Awa ale m ST AHA AAG op, GA SCA AIG

BIAS MTA

Pat = Rms SNA VAT GIS

Pa” = R(m +A GaN Gigs!



Qed cote weneiqer

RIC A mp FAT VW RIN ATA

Pep” = R(m + p)a SM ViFs

Purp = R(m+p+ ya bay Slaw

". (Pms+9* - Pm*) = Rpa

a Aw fone = fae ( Sen creat ) (2.96)

akora qacaa awa mio eacens Serna sawleh Aawaz

aia Sy aa |

Tater qacaa oie agen Sacra ateamese fag su

a7 -

sieving afers cama a orn aa afeyzs aaree wTyT
FHA CO BMVMT Se] SMT Sa BA) VA ASS aleyqe aleaqae

OSE WH AS eA Age a aa @a® ayia ater

Wit + F (complementary) ZesaTa Sql | CG Scares ay

antzfes wea afte sian em ca aH 2 say 6 Cm

awa ones Tt AN Bea alesis @ alsyS aie ACTF

CISa AMI BTSs eens Slasia Aa AVA) WwSAMe

siesins ancaa cow aly aes za ateqe aca Cer STA FACS

SMM GR OAM SA SAM AMAA MS BWA OF teple

surat (Arago) ate We ATI SA ATA |

AB

Eyepiece

C | D
{68 2.05

_ fora r.0cne AB ase WE Se Co ama AN!) «(ATS eFie

AM Ie NG ANSI nies sieea Som Sewers anc



" STOTeCIOR Steer $69

gtene, Qa se yeic amche aaace caferse ee Se

qaum D fay gave ercen Minn aleeters eae C fey ears een

aieqe ards aie since oat afer Bam asaya

enfeca i ale selva 440 Aa Genselas! 2H Sra C eae D

frya SMTACSSIS MF BAS OR oN AS mT cw wae fay

etre Sens ge onda wa aie sian: area alegre

(Superposition) 3tm A ATA SCM CT ABA ATW awS oF

Pes GN a @ alesis e aieqw aces Ae Taveras

AHAATT MAMTA HTS |

TAPAAT BSS AMMCSy MA Awa HCA CHCA AAI VATE

ca Sq (rarer) TMT EBS TAS (denser) QUIT AIAG AWA ATS-

PAA MUNA + TMA Alaa oH fey Bara fects falas oa

ali TaOTAA AIHA CHS oF ATS WASICAR acral | AST BETA

*atela Gi Bae (Young) of Ser ame saa: ast fee a5

(flint glass) @ @ICHSlo ssa BUA (crown glass) GIA ANACHA

TMA TWA Cuma Ba Ga Sia sn ea! «ok corms aise

wa ateq @ fee aos afonacesa saa aransiia «sez oF

BIg ahs gato wevsset ase gage afesiae ca

( Sq SACS TSA ATCT Seg kara fate); Brews aca Gocas

TUN CHAS SCNT HS MTA Mises alors a wae sera CeaaTS

Cw cca 1 aie agers alee oa ora farts are afore

SA 7 WTS VICHTwWS Minasa BACT Ae CHBlE HBA FATA |

mMareTA Foy oR PETSs Hae sa | |

qXe ge Bory ancua vie—walefsia WS (Production of large
and bright rings—condition of achromatism).

OF BAS 6 OTA ANIA A Fea AIS <x SAW AWA

rcticra Gory fasa ara ok eI TGC ANTHE AWAS AG

( aaleng 2.94 62.95) 1 Wea STE SNA GI AGM

AACA WA Ao AA Feg ew cai AGRA aicHa Scag

VA LAG afesiens afer slaw ane Ace ACH Tom a ;

wr alee ate gaitn Claw arene sinm Aen FcAa



>6y COS GFA

Qare Sars ans i aly Ves Co CT AaWE see Asie feery

CO ORME AN A FN I Sra Fee e Gay ain Ais en

WRCS MONCH |

fea 2.80

BScia 2.80 a fos cry TAcece CH sis encersate fererwe

CENSA ATHCSE GK BaTT VCH OF SAAS assay WTS

Bsa) ok aha aygacsa Gos Fee SNS Cons MEM alesis

afaqua faa ya crit ghrq eat cats cat wenm Geo

qrrgia ya Sars @ 4Re CeCs |

CLS Z AMY AM ACN BAT SN AR SCA ATMS CHT NATTA

RS AIBA Slate RPP cavragie Sar en 1 Ras sae AM Sree

Togaa 1 Tacgacea cer caypil Sree ASCH AT SICA STO AG

CBC MMSS LBA ARTA Bl Aas ACA AA AT STC STA

qre mera 1 Stace ore Scena GawlHs eft cen ok SATS BTA

QAR FAI WA Ap Bees Bea ar cael eecza 1 | k

92 faraiwagel aqae esis ie area CIT wT BBTA wR

HS AI SA! SH A GINA CH Aaa META

eae eq 1 RSA FIM ST] aa Torey CORT ARYA ARF

siga Fe Gan @ aael fawoa-qen lS Sm aMecw ona |



sera >ifeccers

CAMBY BAST (Diffraction of light).

COTA TA aTScy a afers aa Seq Ba afer
ivg ofA a) aR niet UAKeE STA MEP ata
aq aa) fer ae O.5a S gas ey ereeNesen ) «ap ears fats

ene DCE wha Gm aire: eens aioe ase

ame a AB a stare; a8 an AB ais aaccEeR

(rectangular) aga 97s atone steak GE Sera eEpTTA

om co Stem Mgrs Sree Vlas) aay Bera ce C an ata face

wey eee aa C on Som fers aninahoe Claes crn aaa

intensity

A cg C dD

ieB

fou ©.

ECD ayercaes ale Sea Stas se Ba wae Be ste cere

Ue SHH Sq BA Sra ak core focaa emis an faa E xWrs

C mae areretian wy etca; C fags of claw sre atom

TAA aR Cakes Dex fas «8 Caw amy sface afers

Tay a8 gm Taaaingn SA4, BSUS AE COW (variation) CHA
TAA Ti! os fea Pawan Bate ans van yr

CORI |

Toy spwrens ae; siren ore aa cl enceneslasn Sere aha

alee fem aC eaee Eon face oremreclaer 9 Be oP eH

Wh #



S80 CONS SCHTSTaerrt

an C séce D aa face orcenetlasa COW CRN SIN |= BCH aS

cata wreicaa (fringe) Senta cal ak wea we oa CesT

twas C etre D og facs ag siacse es at Fagya Ten oF

efgael Siget (uniform illumination) efam aH) Sta oe

wreraa Seis 9a TH MCT La eR YA THATS SA] AEA

AEH IG orn ger: santas at areryian zfs siacse come

farsa opipranaesra acaert 28 1 ale aa Gente asie als

me Gorn | ake Aiwow-wersa wale As se oF

Sela Werwy aise wees faariin aaigs ferma wae ezrz sTa9

CAG SIACSTECH |

SANTSTSCS Awe ACT AACA CH YN CHA aE aCMNs-

Vlas] STITH CA ARS Brew SN ay ( ok Aas BPN UM

AAAI WAT Wa ) SAS Soycay Mes ACS 4a AA A yWes

aren SoracHa Prers mabea Bera Ales fara a aqS SawRIATIA

TANS QF MPP BW Bn TSA Blea Ae TA a Ba ecens-

SIF WN AB Mase SVN BUAM afoaA seni Asa us

ran spies waa C lay eecS Clas Eel YT VHA eA seq |

fey ara (Fresnel) ae Saracra GN ok ober Hy

Hens em AW Wwe, Bea wise ales fen eka cara

VCMSSIGA ABA WAG Assos fata Bn ASI Tea |

Sora ain ms Sessa sea come fea Tem a ae cafam

NIq BA SYA SIA NTS AACA TaTS Cw fapiis (deviation)

Tb SACS WH TA Vea HASAN Vt Hasq als Heer

off hrs ales com Cie! «Pee ae aio ow

we lacra arias cobqcera FIER ape Gem gai faces &x

aiva aa arcensecra Wales acne AeA alse agree Ba

Gerry TA TN ATS MVOC CHUNG YT RTE CNT ATE ;

nA sWeI een lapis ai fey eareneczcra ews

TSCA BTA ATS FH Kenn ie caw fagfea fase

SYTNSFSLT CAS FI HT OUT Aura asa sary Bare ZAM

GAS AW METRE CA FF |



SACHA WIS dud

CHANCHA ABiSora sce igayfor onlera sen Bar +H

stake) awe saa gale alepa fe sian ce frm

area Bute oma Som ames CH BAA AACS

2 ornate gtfea wias ay ogeraa Sua antes ca!

ales SEN Bee glace mM aN A anenewen yaiv

orm ACHE TM SAA OCW APPIN SO Wiss Wercss

aie ata: | fag crm ae oh Gore aalgS cree

eqcnstarerna aca wa cafe Fars weras Gea Gear |

quae at oie aise wercaa AIS a ekcae Aaa-aeaT

Seria ware ( fea aca.) Bea ora faton age faerin

oF eect anonca atte faatee) scay 1 | Sa (Young) a8 cety

aacaa Series Sa Bem sia cos Gas FIA «= STATS

tela fen ware safes wrenssaces aleorcsa TSA fem Ae

aiada AMA MA! «SA AS OF Beas AIS sa Bato ales

afencaa aga) Barwa wie afer aren a fea a calaa A,

safe 2 an a fecaa acaa Sa arse aTSsians SIM WT FA |

a8 gic afm ost Gen sacs Germ ale eM AA Ws

Serra me ae-mnedse faq: ASA ahsocaa Ws ASS

ose sare ahe-geio atwort aracaa ATS Sta! | ANAT AS 02

aren ise at cren fomice ce gate gaa eracen fre oenohe

afen wstd cited tet afaa ok aenfeaa mea aie asc

qea aie mr aa sare watt Raa TaN Hs GA Ost

era cers) facex onmentey ate cited coat sam wes

aie om aq ura Bearwak ok aeraa sigis eX Caw AIA

ety yi fay Sareea sem cepa aie Baal ASBIAS
Oe Farala calae afaacaa atworaa Ta FS La GA ok GArwa

Giger ones sem Biss, saa alwsias aber claw ot FerncH

CNM ArT 1 | Gare OB vacey ote AWTS AaKCHA We ator
SN GH i Gay Aaracecesa ( Sommerfeld ) SLAGANCS CH TH

CU CATE SICH erCaTTA ASAT 8 vacera Ale TeaTS WM FN ATA I.

arcs afe ara eB aaGa Versa ATS Ta esis AM SAF

Bars ce ANB TNs wares (secondary wavelets) G4 23

d



SER CONS Were Tae

Raree a ateoray sr we sera aieoaree zn TA

SM SSATHT AAG «ASA, CHW AM CA Rasars aporcy

QEAEA UTVAS WN AA; ass aeey of | Blwonss cea

FAG ACHAG VACNSSER CBs Berry encersalea elo Vleygreay sw

waiver Be xa waters OAS YM Gay WT Sey snfas

BHAI TN AHA SM CH Ss Slasia cow Ais za

CRF WMT WA ww TA Gk aay wa sie Tenge

SAMS WA |

CRAM BCUPSI ARC Rascasy We sas GV

waa i fein ce ay ere ABH aA SIS A; TAM Ace o2

arm ogy "eres aca feria wadberee saga yourqryergy

facta svqa aae za aiNe (predicted) FeTsMe OA MAT TA

MGR ATA |

ge arm wn sacs eee Raney seerqcna Ate

(Huygens Principle) wens sface feta aren fe sam

fears aa a Sen gece oelars aR sa SIAR 08 aiiwa

TB 1 C.2 a8 To CHM ASE A aslo GOMsoem O FBG once

Tea 0.2

sefecs EG “ieee! GRE 8 ANG aR FUER BACT
SAWANT GI pq UR FWA Cle! Tecra alts apis

ak ayes pq a alete fey avis apnians ea-wacra oT CTE |



BALE Basa S60

afer MHS HASAN MAMI Foss aCe G1 fw ABC

ete Tay FacG 84 Bosyle Gores BA SAF CHAT SAAICE |

os Fea WA iasa slaca wieenseacra can, Tes ates

ox facaoi aacaa Goa ata Raa ERSAeTA aT fom antes

FSA WA Jy TA Gla WMATA ANTS sepia oF way arya

pa ASA BBA 22 pg’. pq oa arpls xara asit arew

ACAI FS OA ak Jas ae 289 O. «aH PaSAcHA Fenqe

wore Siam asics Nag (envelope) p'g’ Gal WA Sl oF Bqay

pq Reka ATA pq TARA AeA BAYA «2 Tels

cos ACMA TM MNCS TABI eM ess Brey oF

CRE BIN WHA Ce, OSG ey Garwa shied) ae osm ce

fais calocs pq San Bars mf aca fey woes ak

Jae Ba SaRyiers ~ref Siam pq on fowaterse asic oraz

OBA BH AVA Fen! Siew oa a8 enqaive ass Fea wavy...

Seite Blass sen cIHMs FM MTS mea wsrentsit Saw (back’.

wave). O83 Saw GIy NACH CN AR A! TROP as

alent eI aqifyier Ae saa cra ae fein ay

Sen TS slam wales oda Sea SAT WANs Saaqcsr] «elke

am aa ca isla See acaeaTe sam aBcer a aiNs HE

CAMA Bhisat sem eoaq ayalacsa Garg pg Bs ca fas

“ef Sq sag CAR faqioR wa ak sacs ance Tein eae

ais crea ae 1 | wa CB TecHa (Stokes) oa Petey anncas

FAA BCS (vibration of elastic medium) 23tS ae FRC

A MeN Aa! corey Os Geena BeCS PENS BWM a

Mas Saw a cae algcaa faye oF Garwa Sm

(l+cos 6) eames fanias Sata) aac 9 cH Gent ARATE

BINS Sawa ViSaw (wave normal) oar APHiAs GAcHA SH SC

SCeTSS Faye Ace AMeATS aH (fea ae 0.0)! ak FATS

OAT VACA Soy 6° =O BL ele wyNTHCsS SAT LVCA VT WTC.
Tacs aa since since 6 Cel TAT x RATA ONT LT TITRA |

SQ OF area GN eset waa saiete aren sn

TAS MH |



So8 CONS aCe ae

emorqcna Presa Awe esis oles ners a Sa Bacw

| «(0.8 a fora esis Gay ot AB CE sts als Ba fen S

Sys Sar Gssa Bags cartersa ales gaat 4B

ota Soca oslo AMTVAe Scarsala STAM MTGTETE 1 ALA TALS

Det ble
a ae

Sd 0.8 Toa 0.«

ma CA RM oma Sora encacsea cy TST coe BCA «SIM «PO

cae amas eifaca | | fee aeacers ca a OS oa STASA

CULTS Sareea CHS Aw serie gerq PO at BWatae cuz

aiers enleca ae 8a a ee ae RM mh ar aN elom

SUN TGS TACA | «OR CHCA BlelAs eNcys Tarva S em Faew

seems ats aqpira Mins we SaHAACTA Genta gensa sy

CaTPSAF VGTIAa faye xara ae RAL maa an Arse

giom ala: feg Sax oraza ala 4G TH Sra HN a

Ta Cl ATSaw NG Sa ssa carsales anfafes afsian PO

OIA! BWA AHF Bae wy seca FM aeca cy

NM CHD MTSS Bawa aaa sed aw AB oa am

MAH SICH WASA FACSCE, Fae MATS Ben anialses aens

fears aofers faze sifam sieeve 11 fee feels owes aa

feu S at MASA AG TA GA Sawa Any shied qes Bera a4

frm say Basa SOM BISA BS EWA MGA! SA Be

ara RM ote Cl aTetae mem aM Sige SAsA cuoafe entates

Sans Taearcaa far weapicae Santee ow:



GRIFA WIS Sb¢

aRewna aier SITET BACH ais morn Sars

(Back wave) aqrbgiaa sea Gay oq zeae) ak anieter

FARA TM CHEM Ws mca AlN CMe TaN esl fey a

Corre TANTAACA MCNMAS RH SAA Ay eae fou Goa

FATS SAR CaN Slam acs fey aly wei ame fay faa

Sra MIATSS GAH ASIA Semiens xa Sra Bara ayy facea (

ACS GIMATSS SIR Wa Blarece ) Taw of faye enema sr
qe xerece afer am aa) fay ok crea Tayis xacs yy ACA

faced Saw caias za frracaa Tacs an ale oncene: ye cee

aencaa fais ATE GTIAS zecwere we cam zac

SBA MAB SHSS Ba FeTS Jan sera fea ae 0.4 9

ABE SARA (Pulse) GATS WA SAvSCa Ae ACN ACA

oF SIF-THA OMA CATA BAUR ak afer ema Sarid

Ciaas Ufsarss mary sat siacq ae aricma cl Tay fra

Bei vam sfaca cas fayis weirs x2ra; fey cae meio

biam Waa was Taye ora Pewragra sia! wes aw Ms

TY OF Carry Brera Taps (distort) Biaz) ENGR CSR

RA SCA oF Vem ranfers aacs enfaca nas Bou facss Gay coe

siaca | «gh ceca Sparta ak ones; seca Taygiaa ate wae

Boy (velocity & displacement) Sey Ween Bact Fw Rec |

Tein mints sacra se faa Slam cr a GR CHR

D fey atesa face wrencaa eo aya aio Aa AYSA Flas wae

ORE Tanita Som aye sas an ears faeyit ates hres Afoca |

aqqrens A feyié Socaq face oslo zr ayes Fiat fey



D fegide we te ot naw feeree fen 1 erwwerald Gem me

“fen oma stare sce 4 fras eet ERATE ate SICH FECT

Re facoa feces anfacoce ) 4 frye ochre aces wn ate ae ak
aie wa ox landte con feyit enatss aera (original

position) Brae Ace Ace Tron gh ara Teele corn (aac cy

sraate sac arena fags am tae) 4 war D fay Gornt

cme feorran asa sqq Sacra eifum cron era Saaz Barn

SMATAS BCS efara age Boa furcss caw corse slaca |

oF Seba AS D fax fam oasis See waa TEATS BCA

Morena Sars ayihetor sa Jan wees mca | wétcHs (Period)

ot sadiey awe T/4-0 D fay D aargra since 08 AETH OC fay

C’ sega ote a8ca1 | D fae afsa ava C fags Go a aH

AH AACA ( QA AAA BW Aen Sarya ATS Faq Seq ) GA

C fauq OG lacea ate sacs See acrq nM oa fants Zen

C feu fron urge ofan aac: oom asa ue oF CTs

PEAS GATS SAR Reza wa Tenca faqyia was wats

Baga ue poy NTE BPA LI CHIE MIEN Sacra

GSI 2804 71 |

SI) Bey (experimental set up) CO ATAA WASATS

WS SILA SIN SN WAH! «Ls Bag Taga Berasrat arn a fea

SECS VICTS Gen wae mh Gersa qaw am cae alias: ak

aqenics Tara come aaiina wcaera 2H al afer oF area aaa

Bera Yas ALCS CHAN AA! «aM (Fresnel) Bara Sermiaa sas

RISA TIN BAA «ak aly RaSaAcs a TA GAA-

aaéaq (Fresnel diffraction). ea@aiecs aasa Sense) Baw

SUS ALS SEA Ae M14 Corns BMypss (effectively) ate Fact

Qa Wai af wren aasa wacerera-faqsa (Fraunhofer

diffraction) ANA STSIES LBM MF 1 AMT ARAN-WASA GIES

Sara |

GRAM af aren aasa aren siace waenycna aifea mR

CA SR CR a zamce! Ba fea ake sre «sit

TOA WI asa Ba | | Res en ea ae-osTe Sey (half-



oO? |

ghid Srecus encenios eter |

— +34

_ 3 SSS
| As) 0 ae% aah. P

| 
—

 
B

Toi 0.4(3)

fon a 0.0 (F-0 S osis aera Baye scerster; Fa

SECS GIATATS SICH Siiacscas P faxes anes Stas aiza sfacs

Rera | SS SCE eveATS SAS YA GAPS ator Aq ace IS

areancea Sayers P faya Teach aISa alam sfam mem AR |

OF ANISH Carry ass wey cry wWacws AB. =P faqs a®

CaCIA HS face Siacs Bata AB GawyA 28S ca WAS arenas

Basar 08 Taare waian alec Gera ae aley Sa

aaa | of Seren etis Cae AB oa Gog P iayq Aches

arg (pole) sera alga sface seca) ak cagit P fey 2ere Say-

ea Sq aay T saw qacy sabes [( waweca aifea (Fermat's

Principle) AIg@ AIG win) | SICeTSS CHE P RBCS AB StH

Gra ufone afeos size of alow AB wars O Tyre can

vinct | «ak O fared facts ag) «(atara O faqce com sina

Tater apg fam soeqia qe aR em se! ak ANE WEA

WA aT Ten aera aa aefas foal O fay xecwe wails

aA biface Ba) fate sare ca wNS feqces caw aa Ce faye

Gre P fay atte wane + Ta aM Rigs aes NIT Fete

TCSG ACM SACHA CA Hey STAG LH GALS FN CA GNA BE-



Soy CS URSTsiqeNT

rata Gra (Fresnel’s half-period element), ®qy mM was

BOA MCAT SMG TAG Flaws mm wera: ceo ais

VPA wens wars aifeio fay aire ca waenins Bq Sarva

CSI TA Sawn ANS Please aceucsn slaw facta sara

FSA AA AVS Mca CH MA TS Ness Cl CHF LAA, A

Carre RVeRt Seca acne cam ANQiss Anca fevlres

mame q2io Fea winker Gra sBrw P fage que Sw aie

MNGHA ALCHE BARS Mi AWN A “se we vsrw mH wera

Wal CA HT MAS TE sede wea farate eBcq aelie

SVCHA TT-MH} EVCA ow. Bae ale vara Fale VS waa arowy

CHREH GFZ TH STI ( Teresa ere ame Tron) Barwa mG faame

Ose B8q ; aa Rares wn fais zema P Taye Barwa

*ATAITS SM APIA I! Hear crn aes AP feyTS

aye Sacra era Tents sigcs aera Ras falter oe vera acs

faog slam of naieaiana cove afan sfars gta = Teiaals

QVSKA HN METS OMA «oe Ga ues STE aTTenin

ANA AVS PHSA Fores Sin slarm sew cesiioa sey wpASA Waa

Taapyian feels exeia aries (corresponding) GHEA FSA Bera

7 wma ATS sina of ae ATE HAVA FeneTa cwcak®

aa 1 | - SWS Ha AUACT mca Ca SS edema Neos any Taare

SIH BIC FI MTS ACMA TS PAVIA VITO) or He SN eH ALA |

isa 0.8 isa 0.9

fea ae 06-0 Crery EkacE CaP faq eRe AB AAS CHT

dora alors Bens O faqre caw aizene) AB Cais CR



OKAIKFA BIS S62

oo SAN ACS MANET UTE Sa OMM' Fae TM Bae

foie Fn eeae 1 PM oa PM’ O fay ekce cate ae oom

ama geio yeaa wiaiva Org aioe Hacan: as wa Bee

MM’ 2caq oss Ws CHT OA Bas SA yVTsA MSTA HITS

GSMS] AIA SIACSE |

MN M faq 8806 PM' of Sy fees afery: Apna:

a> MM’. 82 BT GIN ABS mca M'N= = =d

afy O fay ears Moa M' on mG Yae Tax ea oe PM

Oa PM RRA AG TA r Stl SS OATH SET CRA A CT

METS MAA

Aw2nx. MM’ (3.1)

aa OPM’ aa NMM’ aio aye lose Te aCe mem AR

r:x=MM': M'N

na «x. MM’ er. M'Neréd . (3.2)

Sas A= 2urd=2n 51 (3.3)

Sas oF fan 28c5 crn ascsre ca -O fay xBcs we afacaa

fare Bem BAA r as Aa SSI Alors aaa aches oes cea

COM CHIVA VIMSISIA Fhe wT Te ak fea fay

Zawvl (approximation) 2&9 3] RPRICS afam Garay Ralpaey

aye fag s8rq a; Tqe ansigfoera wk Tencaa aa fasacan

Traces Suds Tem ABs rcs |

CraIA CHA VICOTS Sen BAS Gea Babys alerm mealies Sa7-

qi AB cH ATSM ale um eeuce | «fey aly ak gay cael 1 Sa

WI OS GaNQA FOST wishes Berri aarway Was snows

crore face aga sm am fen ar 09-0 SICAeeCA A

Race Tate waren P fase arena Clas Wea Face Baqi

A ax P faquace ata osit Aaa Gal CI FM A SA BR

Sry M'MO cw O faye can Siara wa Piya a O aka

Yl ace aaa waaie A fas coe sian als Fa oa



240 CONS VICTS Tae

siaca sre fsaqe MMO Far MM eis engerine aC
ae were! Aan Piegers Max M’ fear afgs

CU Ba] AVE; Ga M BTS Pay’ casera alone wey 7

SVE 1 OTe ATH Ce STR SOT CHET

A=2na sin 0. MM’ (approx.) (3.4)

eat OAwa; OP=b; LOAM 8.

MAP foee 28S MeN AR

MP! = AM* + AP* -2AM-AP cos 8

ri =wa*+(a+b)* —2a(a+b) cos 6

a rdrea(a+b) sind 60. [a am b yas aterm |

fey 69MM

4

g.MM'
a

rdr=a(a+b) sin " = (a+b) sin 0-MAL’

. . orA. a OFqa sind?-MM ait

Qnar dr. dra A, fo Grad)

FSM LIA TSS CHAS CHM WATE CH Ass TOMA CHAT

aiecaa fers r cos AMIAQNTS Miya |

aeisgqs 3.5 oF Cara ate a= co Baa Sa) ae Sele SNeTs-

Seniesa way ya cel ca Cra MN aSaHS Ss AMT Bra! ak

CHITA CHIH FSTR

Aew2n or [amq a>>b J.

sat ory] qerere ca Peers Saewsa rea aan aATSs

edt acm wan Um fata a area 6 Oe Cl SNe

al BRACE SI AACS 4H aa a ae ofanines a aizg slaw

facurs Teale aie ne sn Wes -

>) Cr REE CHER TACH AAMCS Tiges eas

er Rea sem alan feces cenen warns aivm wera | a



MISA Wasa Sod

ot Geaafen 1g Taam CHIT miss afer Bee Ar aa

AMS Fle macs: ( eaelie J oc r*)

21 Stas atesacets TAMRAC (inverse square law) SICelg

Gas ware Ais-atepiea wigatSs ea Claw farsa sirens

mAsaTSS BH; ASM ala cama we ences fasta ences

fay Rare Bare yaa Ase weiss en sak orn aa a

ok CREA 2S a wean fants Tacs sie seq wa Bart

maa SETS AE AS aca (aeie Jo |).

Ol Cp ay ase aes acm 1 er aaa

aera Gora fren ary ok AST (1 +cos 0) AIS GM Jara Sear

QITS |

0.0 a Tora o corcea aA RTS HACSS CH TA wo AErA

(1+cos 6) aface anieca aaa ecm aiacaa Tecaa weed ecg

vee since aifeca: ak gicHa Ta weaiars cael eBrme aye

Ge sian ecn: §««f Toate feme cm FI wo «8 @ OO fay

SBUG AG AlAcaa [ATS ASM AVeq SSA Gea faara Siam onjaca

(fea ae oacs) 1 seen Bn gs sfare efaca ora oe 8 oC

Sa amy Siam Giiaa! | aleey a8 1G fase on aseqee

(alternately) facts gacqi ata P Taare a8 awe aedodia aera

owe fae SNA qi, 9a.9, TNR Ta oa alanine Taare O

Gal Fa TA SCA CoN AA

O=—9.-42t9s—Wt-- (3.6)

ae erorg acan Faces a cane (odd or even) Fees mNtA | ate

“fam em sa ak REM nang wa Gras mh alos

GPS CAM ATH

QO=-4, - 42 — (22-4, +t} -(4-% +f9).....-& (3.7)

wm 724 (41 _ qT Gs _ Gs) 40. 49aq+ (4 Ist °5 +(4 Wty Fess HERS Oy

(3.8)

aly ware cm ean 2 alfesnence omens felas Fn am



292 CONS WMA

TENS ¢ GA AA AYLNSS CHD TN ATA Scee TACY Sy Fm

an eae ok Colones Sieg can siam esis crn brn aa Se)
SAH CATATS MOM TAI A GR AIA BOM Ba Fr Vian Mics

Qa

c

d e
| e !

% 92 93 Gs 9 %&

OB O.¥

UTBA MA BN AA SHA CWA AMV Te ak aw Ales

fafern atta ( fea aco ) 1 efveg carey aa’>bb'>cc’, teeta

TCM Afets aiaeTs MAL ATS 1 SAA (2 - $1) (4 : 42) .

zene {(B—$)-($2- $e} ae ares om at ae
Awle yatta caenas WG 1 Salt Cer aA

q 3 _ = >Q>fr+ in; — In: (3.9)

fey gait omnonhs q ea areas oieley gee ATTA | | - SA ITEITA

CAN ATH Hg, = Jo GR An-y = Ga-

Qa SS BA ASA

Ok AERTS “RI WCA asa TIARZ sea facwa Aatorafs fre zWra

G1 _ Ina Qam 7: 40 3.fen 0- 3 -§ 10)
{ a& qieme orrea fecal aecen Sea en Sores gH AVE TWAT

aR wai |



SCINFA BWasa 40

FSA MGRCSS & ONY Ags egy oom cH P feeTS

ANY GAFA ASI AMGUey Alay aqe AGeqy acy geray

FACHINSUCA SATLS 1 | Baie

wn 41 _4nQ 7 (3.11)

MAR CUNT SRHILE CH ASIA YE (1+cosd) aa aH |G

AMAA WA Be sian ontacse nies ( Bae alelo edoicaa

an Oafe waa aa ate NaS Sta (1 +cos 0) yeney a Ou

foma qu farts zee fag awe? sem fers ea ge

oa (fou 0.8 ), yea Blog MO CHIP g AT FS are

HA AHBSS WHNCCS BH MAA! eta caaioar way

fou AL Oy Oa TS BVI): Ale ATSB Garis P Tears fem sa

CI RV TA ony Ge g, oF WA A RecA Alem ee aa

So VA FIG Gl ANT Barwa wor sew ainda wong aceras

AMT FBC |

OHMS CHATA A CI AMAA Oca Ave TAcHy acer

ATBIRTA

q tsQui: 4 (3.12)

Sra Ny By aaa slam fatey aeraa mabe Geony

VIA ANCKICSA SSSA WA SA MACS Ma |

Cy 3.11 ae aaa mesa aa Geis fea a ou a7 TS

aera ge wae ora aa dea sri a maces 6c | ATH gIcHa Ba

aera aoe opiea ca ora aeats ace afele afm wearas

ROCA | SIR RAT CAN AT

yt In POPU 5

InOA VA VCS ACA NS OTN ava L: - 7 >o>% -%

erafe 3 fa Qah-2 qu eM Cre AACE A AA BCAA



398 core aicersiqusri

aa sealers 4 cries ge aipeme YR AWE (approximate)

SAA SAA SCH GSRCWAS OFS Ba] MOR) ATT |

cutatsta feca ajaSa (diffraction at a circular hole).

os at fom encensten 4 zéce encens suf aslo aa

wen an XX’ Y Y of Soc afore: a a @aren

O Trace asics a crm fea ome) A eae O fay cert

FAI wes aoa Tem kare sabes osid fay Po

area wige fata stars Bera |

outa fou FBTS CHa TVTSte ca GeH A AICS BING sncars-

eax XY’ a waiaal Wsieny Brece ae VMBTATS WATS mfavece

ni O faqs cites ence se cre ae fear sacra logo

amy asa siacsce | «=P feers Claw alas Siace ahem Gaaiirs

GATS BSSyiar arma sees Taos Siacw xara aes excwa

seats org O fauiocs coe sian arg sia ava O faqs

wags feaiva cae afte any an cy sya aay eeery Bemioe

Sar an fam mca AwT ee Sa Pleas coq kite fen

aiaca | wre od farqrs saced faa neers

0,4,

Ge Basi I,-4q,*

aiy fey Mae Geen Ta MANS aeN Gio aor Gey AA

BAS HCA SCA OR CHA MEM BAC

0.79.74:



SON SEN Basar 596

9, GK Gs 2M A Gemm Bora faces oss ga ae

ears! «See O, OF MA AGRA ass SHAH | | fea Ma

qe 3G gen afw Teale adore aem Qara a fra aaa sa

SUA Minenins Tawra MGIacs

On—91-Gats

08 CHU SAM O ot WA aleca afte 2 CO, aa Ul]

fafee ey Baca! aera fea wee aeem cm P fauce

erat Clase vam gragte tra) ek Clas magia aa

casa Class Aes Gan sia aaa wea ata wae ome

emBSs SATS MM WAI! ANY SAKA CHA MEM AIBA

Q-%.4 BL, ama gq, = 0.

Tou a O.y BAS crn wa ca awe fone sia axed

BOY CHOP r Qt ANGNTSS LEI N, 7 Wer ACH ACH Fara

cary sfare efaca i wae = 90° Ze r=co RBH we

ax CHOP SAS NSA 7,-0 AN Wt Ms Fess Saw

CAAT FSS) (1 + cos 6) F Sa g, <0 ZalA |

pan de.

BGS CH MAvsve CA ANY Gacwa sa ( Ueie XX’ Y'Y T

eer ) P fears ca UeTselawl Tens Fen ferna SISA HAST

(IRS Bea sey fam yy aslo dora wey BAT aca ) ZAHM

GANSSIS] SAA SEY Tai fecay ors shea ace cH P Taye

Cam Case Sasm fea ae 0.30 @ OY Tal CTY BIRTH |

a% SeeaTa sts faora waar wa P fay @ XY’ aa GaN

41 eee 1 fey Ba aave® gan aa ce ale Mew VI

ok aiaging sor Soa fasate 1 | ome ak arferyier afsaTecra

mcr ae P fegre arena Clase warena *isafos zac |

SWE catnsta otsfecs ayaSei (diffraction at an opaque
circular disc).

AWE CUMBIA TRUS GMA Aas Als cH Bs



>98 Core aersiqura

(complementary) TEncl 1 Sa BACs mew! «ATATATSITA NTA

eera ca a co area Oem ass faq Pre one sigue

CA CHUN OS Ere ae a feecs Glas waste fers

oes Bra) lay opoers aah Sig crn am ce ak Prers

AS TA; OF cam GCM Claes CMe NAASCT AIG BH AN |

GIA GI Clas oreica ary alga Ace sinew as fag

of sm Tarai (continuous) 289) exes sie fran lao

siane wtyn Treat Gets eice ca wl Te UsteE

BA oT CH Bx sea alot Beers AMA MTS Bea We

wa of nes aH Ga Beale calas Ears ma wae P faqrs

BIAHA AS Tas Bai ASA Of cers sal ae a Ueyleny

alanine ser fora sacs ca oatearens ciren alga sace

RA SAS sew ay 7, at afears feolale g, fen oras stare

SH HSA Cw ae

O.=4e-WUnt Ua -qn- et To. = %.

ale STSTSA TM AEA see aS alos ae siom cen

aa Sq oF CHta aera sas e874 7, fem: Waa

Or." 95-FUaet Je - Feat - 44 = Tt Fs “5

CHEE 9.9, SACS AM CHG, Aware efrsw O, os wa

QO, BCrrm ATTA BN RAT) «RAC OTSTSA AM SINS AOA

Ta Om Tae anniesera sias efera fag oF gm

fawafogy 22c4. Zara sen cae CoM Cel ata | eeira

ceayien ser neatis ya ge wa ora aS are sin

SARS aiara (foo at O.y ON WAH SHIA Asa) 1 «kare BTA

Foprcars aca vce Bara sera yas any Eom wees | «| ASAE

ale SFSTSA AWA AS AG VA Cl aa ANB sedis (effective) wera

Bee AS sir cect Sea xem sided arcwa Amel erigion

wa P fare mol crmsican AS gkca 1 aR ecaEal BUTS ASOT
cry WAcere ce corn faces eae coe ereny grater ceca P fas



BALSA BISA 349

GRACIA SAS MAMCAA OMS AE! oa O50 TH ak Se;

FHT CAUCE |

4:

3; qd

ann neae

b —_—___b

0 2 4 6 8
Sey Vey ATA Tey VE STSter BISTS

a=TeHa CH SINS Slaw

b=sretea ; .

TH 0.30

WE {CH AASa (diffraction at a straight edge).

AAA SGA CNGITVS (TSH 0.) FM SVNCE I SN we

aa CAM ASA AKA AWAafSs Tema Be ws wWercsa ATS aa |

SCTE SIIB FATS OF Aw SUI We FN MACS, mA |

P lags areancea Claw

Oss ae fos A Sremeden ears orem sian IPP’ wey

aie ere MN awe aera walt secsce | =P’ P’ ote, Tater

oR



Soy cere aremnsiqer

Bey GN Glas fia Bias cara) eae GAT Bese

(cylindrical) 3v4 ; ( RACHA ANTEC AILSA BVA) | CHAT

Bx arg Man gas wal ae ce PP’ wha Orca SS’

CACM 2S MM UalES came fru cae oyfaers am

wats aod seer sarae afaca: sek PP’ aha Bares

aan! fava aay ate asa FA Cl COMMA Sac cS Biel

Bye colhers mea 1 Sa ek Ba Heyl HSA TBCq | IMAL

ale a2 faye sacra axe shiedt cee colferse onca Gra uk

NAF ANS- Sigs) ANBlal ANT GAC VST ANT sera ale

oma P’ feqica seq an qa era Bara aa cig ears B.S Garters

om cagivy Tra ge Sen St sa al | «Gaca Soray oem

P faqcs farsi claem af8 sfacas oe Claw ace ag

SUq SATA AltA CA Sey OM NTCTA GAIA Hea! Bas ale

OB Qo ANG ACUMNS Bese ey aay eB SCA GAN CHITA

CAST MAMA ASTATS ATH TOT Bara! «Be HS cHeg OB qey

Bere AI TIT) ca TCE one AY OP’ - BP =2n.> wre

atin P’ fears aeata Saw) FGI GAT |

ora af" OP'- BP'=(2n+1)> aa wa P face ome

GIFS) AGATA Say |

en oss Gan a sess fey P’ oa HomG BAA aaa

SS HITS FA CHA Yeiva UTES Bara A wae O Tage |

ama AP’ - OP’ = AB+ BP’ - OP’ = AB-(OP’— BP’)

Oa AB=s

Feat OP'- BP = yay Sq a WMIACGA AWS) WT FI

2a, arm Seat oe (asymptote) Alas tafe aera |

{ Divo Versa SCTE TST) 1 | BHR Cre SVcScE Ca SICA

Wow witates ern P fey gees Goran P’ aa Tacs cree SCA

CHO COT Cre) Ta | | Bae ae aang asa arecaa Seria

eta ae fale ara ono clam aremrera facmeq”



GAKSA AS S92

aie sn aml at a aa, OA-a, OP=b, PP’=x,

GN A

AP'* = AP* + PP’* =(a+b)* +x?

. AP'={(a+)* +x} = (a+ bf 1+ ap}

x3

‘(a+ 5) { 1+ Kerby} (3.13)

[ AIT a,b GAR X TAY A BUNS WAS WW CALS (a+b) oa

QT X AAS PAST OA Cheer x* oa ceil qs (power) 17

SM BA] CVACE )

=a+b+ Kaxb) (3.14)

BAHASA

, 3

OP' =b+ SF (3.15)

asa ale OP’ - BP’ = OP’ —(AP’ - AB)

[ o+5g]-[ere+ spe |

~~ HTD

-[5 | -)- Qn+1)h a (3.16)

By PRew at x yarn fears BA Slaw Sam Bara

CRE

-~b+~

xe (72+ ),an+ 1a \ (3.17)

CHT ALT KI SASS CHA TAY AACA

xo (M020) 2n a\t (3.18)

ata faafe ona antates ern Poa soa faces Pa P ees

OS THY VES FA ca SS' Sacra way Aer GPa cor Hien

Tae Ulsy Gc aes B'S ag areal ape P' fears anise



S¥o CONS Veet aer

oe TM SII een P' fay pl wea ara fey P faye gay

P ivy kre Ba gare clwcs encna Slee com cre TCs 7

ae P’ Taya atcos fers siicaa ACH ACH Sacwa Sycaa aceyorn

srHent eee aor ace esinaca siace eieca ss | Sra cone

STSTSS CW TASCAR SMMNSA BAS ARCH Zan aH cA P aeG

aficea faces ences Glace favaiewvercs gr mers |

Seay ALMA ATS CHM ATH CY CH RATS BG aigcaa Tacs

MEM AA SV BPs Mews wey gs sacs ans ( fon ov ) |

wre ofste Gora Stra CHES YAR CEM TORT ( SCMIS SICH

Cera AMATSs ser) cy (pole) Recs Am AA AGeczw

Sra aa aie Hem Teas «Aa Tens Gk ce SaTHA
See Sey aga AMS STS AT CHAT A ATT BASIE

axa Se VTS Misra | «ak ae Set aly CMe F438

AWMAMNy TA GCI MCHA ASIA Aes Vos veL A MTNA |

¥ 3 wiHeCae| (Coranu’s spiral) 6 CHCACHA AATSHR (Fresnel’s
integrals).

ATMCENTSTS TTA Bere Taeaa aed aRaM wae aq

(Cornu) crsfewsa orale GM (graphical method) AMI Baa |

OF CONS Cl ANB ANA Se V1 TH BWA ACK WE ATA 414,

auieg were: «8 cat an ga sem asada com oma

Vasa ma fata sacs sel ce mreiwa aaSA BraR GE) Tare CHER

gee | aferes Hea DISTAT CA ACMA «Fa BAKE TAG

HY PWS (qualitatively) CIS CSM CHAT TVA | a we

GRA MSS AA oF Sloss wanes (quantitative) Cow

6 [ Sa erelws 0H (relative scale) ) fata ep ae

a8 wae mabe ore Sex fora asit ya sa aga

Ciaiteg Wes Sa Ta Sra Bara Coss Ae acay ACH RASA Sia

TA LH! GB BPR VCMHvA AVCS CI Gay Tes va cata ae

CA WPS FSSA A CM Bsa (cylindrical) gem ey |

ative aasa areraa Seneca costars oF sage orahyis ary Se

OF ATMS BWeicws SH YF ANG |



CISA WS sv

O.d2 at fora Gites eae Baa ANTSAT Area Alore ase

GA VS sm Gare cafes crs A faa ay Trem Tener

alert mE a BMA Tie BC og Ay fen foAScera

Bory Sage: el ayy Geiteq e806 seas (cylindrical)

wae Tats se sen cafaa wea ale Bara wales c-are ey

Pog Gorm ( P lay Sorcay fase Bales ) erences Slaw Tafa

Biavs A Gra we Taya aes Grace Sedo axons ahs aca

a WAS oma! | P aRCe Bees (cylindrical) SI AAAS

ame yy germ fas siacas ea a8 eras am Tiga siacw

SS’ Sarasa cera Teasrera oat Sera x4 Taecoa Gey facaon

sine siera «Bara saa Aaa Be RATS Cr forma

He SG GCUISACIA OFAG CE Mey shart wer Tas

TI ASM SAT a Sara ya faaee sabes! ASM SacI

cag B fears seq ale crn am a sin (wt - 6) wa fered Alana

aay fare facmeora afsafeo on a |

Be] = sin wl= sin 27- T — SACRA MHA (3.19)

out faa a=1 a J-0 WN Bae! Bass Bes BH

Vena Glas sis encrilses aca (relative scale) alga Brat

Tavis wen-yas 6 @ afenas @ Me we *inefos Sm AA

( ¥fa-cran ates amen ences gear) 1 SS’ cara B fags



DVR CRS MCS eT

ninigs oslo wa ce 3S an P fours cafas sere Se) een

CT ATA

5S sin 2x (=. ->} - b= BPua a were P faa qa t

yum Bigg gece aren fag ga M, frye Sacra BT

eae as etre una wee gra OS sin 2n( 4-2 2°),
aya PM, =b+ 0.

QRSA AND TACHA ASA MIATA Sacwa o2qn fafor sece7

ECT AAS ak oF afzrias sey Y CH CN aM

y= S'sin 2 (4 - b+ + Clas. (3.20)

QM OF MMI FW Ose GACH Fa Lt sost oF 3WeTe

WR A SN TAB | fog otita acu aft saa ner ace caf
faxaieenea ates eaiera: «wees yaar fanafegrena siare

enfara 1 year 2are wnesaraa ateca arn oface ome | ay

HA Ales e8cq ca Aa Ams seaya Claes sawn Ses

oats slam eraace (decreasing envelope) aa Bre Blac |

ate OS Away FATS PSA SM TA SCA cry Siw (in the

limit) e& caren esis Rasa MAAS A BSA IN BH

y- fia Qn £22 as. (3.21)

ot amacna Soray wat dea sh P feya aeenaa Gora farsa

sac |

Cex] y= f sin [2 2-§ - 2° los

-ff sin 2n (4-2 )cos 2 $ -cos 2m

t bFY sin 2x 5] as



CSNANCEA ATS She.

= si t _6 Bao t_bsin 27 7 4 f cos 21 x05 cos 2a = x

feo 2a ; 6S.

( Brag 2 ANCE 6e1 (variable) RBretE 5S ).

491 ATs focos dn 3S=R cos 6; frie de SS=R sin 8

°, Y=Rcos @ sin 27 (Z -3) - R sin @ cos 2n( 7-5)
° T A T x

. t 6b=R sin [2"(7- x} ~9 ] (3.22)

yea Vig. /= R? = [ f sin 2x 8 as |'+

f cos 2m : 6s] 3.23)

eta 6 neqioa am fous antats seve facta em orans |

aka 0.50 A fon AVS CN AA (0 ABew salora aai_s

Frpreea wa )

RL WM \S
M

S

Lb Pp

fea 0.80

s* .s* sti ,1b=NM=KL=KO+0L=— +5=5, —+z}

seat? (3.24)

ama S ON aK OM (em Tema ) (approximately) Fenoaa

Ay oe 2 ora ba ewer KN oe ML | Oa Baws



YB - cers SensiqeR

Cra Grn aml KN* = KO(2a~ KO)=KO-2a ( 44 oRMSRITETA

2aa yarn KO yak cere ale are creat AH )

CANENT OL = >.

a L/ sin ai Oras] +] [cos s 27 SMG+ Mss}

-[f sin mets: oS I +{f cos mers: ss |"

(3.25)

a@ ANTSH (integral) yeio a, b aa A aa a oa Sra fasa-

wim Rena Bawa wa onPeaeia jag anaes Sze wae

way CHC ACH ACH aiasiow 28a | ak ofan ga sinaa a

Sawa esto fechias 5te (dimensionless variable) faafes wT

Fa Fa 1 | eNee ae) FH

mer )s* = 5 > 09, [Aaa » asic Tatas 5a] (3.26)

- aba 5 . abaCRI A MEM AA S= jai ‘soa pH”

fie SEB TA Sl

- eB ( ( sin 5° é| 4 / cos 3 so) | (3.27)

SACHS ANS BCH VSla Taran Blan

B adteaaie aoe sacra View fafa seca) Be kes ate

arb TR a cwen aa Sta Sasa wa oslo eaeaies

aa Mem Wea: sere fare ayan Te, FA SNCs

arn Sige sa fase eena Sewn 1 | wren oF feoncay cmya

forse faarca am i sfam mene Great aslo anise aa

eifam fame: yea wacra ce came asie areriere (desired)



SNA AAS ove

GECACHA AAtScera Sitios) (Table of Fresnel’s Integrals)

eee een detieentaaeeenneenel

0:00

0°10

0:30

0°40

0-50

0°60

0°70

0°80

0-90

1:00

1-10

1-20

1-30

1:40

1°50

1-60

170

1:80

1 1-90

| 2:00

0:20

x, y v x y

00000 | 0:0000 2°10 | 0°5815 | 0°3743

0°1000 | 0:0005 2:20 | 0°6363 | 0°4557

0°1999 | 0:0042 2:30 | 0°6266 | 0°5531

02994 | 0:0141 2°40 | 0°5550 | 0°6197

03975 | 00334 2°50 | 0°4574 | 0°6192

0°4923 | 0:0647 2°60 | 0°3890 | 0°5500

0°5811 | 0°1105 2:70 | 0-3925 | 0:4529

0°6597 | 0:1721 2-80 | 0-4675 | 0°3915

0:7230 | 02493 2:90 | 0:5624 | 0°4101

0°7648 | 0°3398 300 | 0°6058 | 0°4963

0:7799 | 0°4383 310 | 0°5616 | 0°5818

0°7638 | 0°5365 3:20 | 0°4664 | 0°5933

07154 | 0°6234 3°30 | 0°4058 0-5192
0°6386 | 0°6863 3°40 | 0°4385 0°4296

0°5431 | 0°7135 3°50 | 0°5326 0°4152
0:4453 | 0°6975 360 | 05880 | 0:4923

03655 | 0°6389 3°70 | 5420 0°5750
0°3238 | 0°5492 3°80 | 0:-4481 | 0°5656

03336 | 0-4508 3°90 | 0-4223 | 0-4752

0°3944 | 0°3734 400 | 0:4984 | 0°4204

0°4882 | 0°3434 4°10 | 0°5738 | 0°4758



She Corns GRATeiqer

v x y v y

4:20 | 0°5418 | 0°5633 570 0°4595

4:30 | 0°4494 | 0°5540 5°80 0-546!

4:40 | 0°4383 | 0°4622 5:90 ° 0°5163

4:50 | 0°5261 | 0°4342 6:00 | 0-4470

4:60 | 0°5673 | 0°5162 6°10 : 0°5165

4:70 | 0°4914 | 0°5672 6:20 . | 0°5398

4°80 | 0°4338 | 0:4968 6°30 : 0°4555

4:90 | 0°5002 | 0°4350 6°40 | 0°4965

5-00 | 0°5637 | 0:4992 6°50 2 0°5454

5°10 | 0:4998 | 0°5624 6°60 | 0:4631

5:20 | 0°4389 | 0°4969 6°70 | 0°4915

5*30 | 05078 | 0°4405 6°80 3 0°5436

5°40 | 0°5573 | 0°5140 6-90 | 0°4624

5°50 | 0°4784 | 0°5537 | 7:00 0°4591

5-60 | 0°4517 | 0°4700 |



UONNFA Wasa va

acon oa P fags encences eens Ula mem wea facue

AMR AWS

] = if sin 5 Udo ] + Af cos - 5 otde | (3.28)
0 0

Oma Wasa ane oa Ow, Ma apse fasa sfaca

SINS HAT Bie a, baa A or TAA Bog ok Aeyfera

qa Tacs Athes falas one aa ma 3.26 asiteacey MRI

aiga Siam Glasra Tea sa) <a |

OS ANS TCCS A TA RACHA WNBA (Fresnel's integrals).

Szwa TA GRAM asRReras, Bly ae Tread (Fresnel,

Knochenhauer, Cauchy, Gilbert) fafen refers facta afanicen

aq) facea wifes crem sty ot ole sees can aa a

SATS Al AWSACS alscey Aas Peioq AA SUIT SAT eae GAT

Trae ae Tra my ae ate BACeTS Rar Cecak® sft yas

SNA Sys eH! OF ee N21 Bas wa ok

f sin mx*dx= f cos mxtdx—y/ . a ale afefio
0 0 m

aI

Scag OF BOA AI m= > NR vex WEA AA AF

jf sind otdu= f cos x vrde -\/- v = Ji = +s.

0 0 8 x “2

HSA ON AH Cl UNS Garey Ss OB fnca SCs CT

WIBIRCa 1-[f so% vidy J+ f cos = otde |"
0 0

—(#)" +(b)*-et+d—F.



sve CES anerwls

aera Stas men ae qeie xgrecm wea ANTS Zero |

FSM oF ANTS PAG iw x GAR y WN AA SA CMM AVG MMH

[=x +y*,

qsay oF Haren Pais aes uioerw aales opens fees

fanias farsicra Sony afm an sm Meee ona: sez

wok m*faenine fas cr srem Neca aa ase Feqa aie Cec
MQ) WARM Flor aaa Goa farsa | orparHA Gen 2 faqs

CU Bare cl AAMCTTT ATS Aca HAS xera ofaentas leans |

we 08 afaries fara ef arena wee fefs sfacqs 60k

Cris sey sy eNCeTBA Sta Alem Szrcs Sela AfPfercaen (Cornu’s

spiral) 4 3a 1 fea at 0.580 a8 Afofercaenfs orna Beare |

y

0.5

0.5

0.5 x

10.5

oa 0.98

ak Cry eepica ale AND «Saws P fase sere fsa sa

Sia) Bry mfaenias farsa nen wera

x=0-54+0-5u1l; yod.5+0-5m I].

Lox x* + yTM ow [9 + 8 2,



AILSA BISA Sh>

FSA COHN MASE I ACHP HS TCH AN SAMA ASIA Seogy

GTS SAS] 2 Aca, Sa ok MCA STL SATVA ASA TBA jf.

seq 08 Alofera TN aaa PNR AMT BN ATA afer

Rar Cahres encensal Bn Aen ak ay v Seniey 0 gars

Afra BIA SINT TTA on orm wT

v .

a J sin gerd y= S conga

BUCS ARCSE CIN ATA CY GT NA A BRUM ANTS Five PT

Br] | Sar Aireraaic Sentay O aa Net fra AacI | «Eel

carats ceatey OF AWE sfwae @ (symmetrical about the

origin) S84 ; SA VS TA WATS BATS ATS Beg fardhezet

Siacel ANTS TCH A AlaTSA SAA AT AY RA focwa (sign)

masa ATCT 1 BCI vy AM MNES gaCY Sey x Ae y Gorse

AS FB MAA NTs Ba x A Oy Serna ana

ATGIata | eas Allecaate cemlay O om ANTE oTere sara |

X GR y BH TAN & GTialo wc (quadrant) AS xara Alrferaenio

CRA MI OAc Sl MIC GTS Miss! Ayn ay Cely

Ma AM VAY ; MINT GR ae Aarn coulay O eg AWS

fariegel eam ange stacq ( atwaras wf ara wey

BRae seq) |

an are afolacaaion corre faxes Bae ats (slope) y. GR

RACH CT ATH

dy _dy wn Fy fax

tan $= dx dv .. ~ dol de
GRA ATM REE CTA] ATE

sin 7
tan of oe —2.

cos 7.
2



S30 Corse GTenrsiaar

art?

tan——

. av?
oy.

asa orn aa ca afi cme faye tem ate & grag

v GT AAS Aa AAYNTSS |

afincena ose ga Bey dC TH

(di)? = (dx)? + (dy)* = cos* ade (dv) + sin? < (dv)* = (dv)

- dladv,

WR dv cc ds. [| anica ds Gage Gly AACS SANS AT FATA )

*.. dla ds.

Fear Sey aecwe alia wh Care aS ac
wAIQSs | | Ailes awera arnt (radius of curvature) a7

pO SA OTN I

di dv

Pe db” ae

ER Oren TRIE dy = wedv

dv
p= -—-— =—

avdvu nv

CARS COA v0, FAK p=co

VS Sey wit afsiey (point of inflection), v aa qrex Ae

FF p LAMA PINS WMS MA Wey ve co GF SAA p=0 MGA |

Serng Sea Tas p aA Ma ASAT |

WE TCA AAS A (diffraction by a straight edge).

ok eH WA OCA BTUPSTA (qualitatively) encenios

SBaE! GNA AN Oa 399 AfowTNE AUCH ofeTEs

GNA (quantitatively) wera Sens Vlas waiea sm aa ( SEH

SNS NICH) |



SANSA AREA Sad

O.>0 at fo A ercereeen Bare MN GME TT SE

ian eam P,P,’ im oiam aterm: wm P faq

aniaies era ata eatas 1 oa Tater faye ancencea Sasi

Tata sface eara | HRTSTS MMS OA obwl Sq TA SANS

A otis crated, Rar Crt: fonwcra alge afeace aahes ; oa

eg watte Gam Cacti nige Aaa! AE CHa BeaE

CQ Of CH Giver Bere sesigis wax fate xara) ee

oma @ ane fey P’, a P, a arena Saw fea sface sara

TACHA OBI CR wat sSrert seca cafe fom cra wears:

ou Toe sees acHT Ales alone aaings oy Ac P’,
a Py feq ot ore aatgs ; Ge on suagis wae SOS

FSO COA BASE |

15 0.36

wm ame fay Pa aes Clas fata sacs eecH

7 TR STM ade em wae me face gers)



Dae Cote weTetaens

qitaa A sire @ ssepte eae aiea e8eq P fees oa

Braet Siem SS’ Face P leur we M,, M,, M,, M,’, M,’
Renta adorn acy faeg sn geace! =P faye ate anences

P,

P,

P

enfafes stam sais ca cq fara cag etra O fay | ak feyit
SS’ cs axa gels Amarern Sin Siacere aera atta Gee aN

My om we or *ieACE ea Sona AAs GR cata

gkrsce | kag Say afoean O fay Bars P whe

Aaa Saws Tawra farsa) «Sse Glas wa woes

J =(0.5)* + (0.5)? = 0.25 + 0.25 =0.50

Piay ate Sates afam P, ae are wa BA

P, rea ag Fa M,. MM AS P, at BTR aaa OM,

CRAM 2H ai Bey FWACE! «6S Be SAC

woe Socaa S ST TeoT SIC ate aloe ci TTR

P, fears aiera) «ok owes afomana =P fay ate A fags

Guy #1 aH Sta PA Aweraio P, Tears orcencea *ianiae

fer Fwneca Sa aS cwG STA «Clas MBs P, A* ( aN

OA GBS BUMTA GCA ASA FNACSE ) 1 ak Glas GK

AUS SHB LACS AA Sa AH | | ORM MENA COTA ATH

x= 0.5 + 0.54 = 1.04

y=0.5+0.71 = 1.21

. Pm xt + y® = (1.04)* + (1.21)" = 2,549,

FSM HN AVE GE SSA aA Tela Hel Sac ATT

2 Mi ome aor) cof}: «Sa eRne aninfes share P faqs



SN SA ANS ddo

Claw arm Bar setae cit: aay a8 ache Vlas

va, Que acrwme cat Clasi mem aca P, ar AVE BBS

arate afics |

aly was macs ostis P feges ate enlaces OP’

ALAA ANASUA ANCA AH WATS a Aaa ced mafzahos

SACS MICH GCA Cw BATA ca A’ Tyce ak CHS aeeN aera, ena

O 28s 4 Taya fag oen® A’ fay oem sara) | Bara onorafit

CFS AIG

x, =0.50+0.64; y, =0.50+0.68

= 1.14 = 1.18

‘Pm (1.14)* + (1.18)? & 2,692.

aiq aa oma oeie fay Ps em ara ca @aa cag M, O fay

e3re gato ado wey elem es wea fas mem aera

Toma PA" FACT SeCS 1 Bara Cedi PA BEM PA’ BCS

CAS SI Ray P fey eee aw Goran furs sem Tee

Sse fase nance afoeraeg O fay sere are P’ fava faces

MES asa | «SA Azra Be Slgsie osmmaca Ales eae Sins

qisra | aka ae PACE AS Sos Bem Wy cl Gara

BAisal Mea ATBOIR cafas Leary RAN wMlewsa Sa law este

Yq TA 2. SAM MwA | «ase OR CHE UM TA A UA

ante cay Sofas ae

ayarce aly Pp’, faqis P wa alos fare waige oa wae

OM', Gate Bsa MOA AMA FA SLA CACHA WTB alcog eaelreny

eae Grcaa axing wen aeetr ae Bel MOTT «BSA

afomrae girs fas mem aaca waa P fags A, faqs
Cn Siam 1 | ena fon ears cren wera cz ak faata PA cs Sorns
GIs wai afe PP’, oae alte 2x ea OM’, geio aeies

ORO AN OH Vey Tear sara PA, ; Bel PA, waa fey

amis 2 cP’ fegyiea orem ae ahoa fares were

wit PA tre ame wet was ox faraiery ges

Rae enfes, Petes Sexan fecen fog Vlaem IS Bers

99



938 CIS Bens

cow oarn wer ai ot Cae ata fastates form

za AR I

25a sie BICHNSs Ta farang Ciles ABCS CHUTES AER

aa! wk cH AP yas | fac an Searee |

P lery 2205 SNieiss gm P 28s onixise en P 285

wae (cm) aliza ince azena View «= Seeaines aaa Yew

0.060 2.7496 0.0596

0.094 1.5548 0.0280

0.117 2.3990 0.0182

0.136 1.6984 0.0134

0.155 2.3018 0.0106

0.170 1.7436 0.0088

CF Cie BPA WRiA ao Gara Glas 2 xa aeuice |

aremcidia enter oay Clas) 2.7496 wae Ram mca CAT

Clas 1.5548. sais gem Te oF gay Ses aes

0.0596 @ 0.0280. wae 2 Bawa eeewa Aiaw 0.0596 wi

0.0280 Slaw Saya Alweway Bem Awl 2.7496 at 1.5548

Sas Nem Ses: crn am secwa afaenine fag 2B

»/2.0 +: «/0.0596 = 1.4140 + 0.2441 = 1.6581

Stye 1 = (1.6581)* = 2.739



BCMA Basa dé

ayaa iesin cure wfanins fata seca

/2.0 — 0.0280 = 1.4140 - 0.1643 = 1.2467

BlAasB) J = (1.2467)? = 1.555

ASA crn wecscae ce cuorgioera facts slaw ober

Wasa Aes fafam swecsre we were o8 lana wnalez aenedw

ANCE [AACS VOR) AH

Sra fonavalea arent fara azn aa ce ae alos face

SAAT OF VCMT APgr FS TARA Ga aro wae qy

asia faa slacece 1 Goats BAA Mey ws ATMN-AMTA

Saag Fe ease ae favla cacy favdhe mn-7-wy Tea zea

sa TW Tacs Severe |

SUCASA AAACARA se (Rectilinear propagation of light).

AMAISA IA TA Cl BC ABTA «WI FTI BA cae

ae Ma COTS covey Ba Brats AS sai fey oF agers

AIT YY MATEGTSLS AS; FRVSIA CHINA FR Wea a RAE

Hana fasr3 aaa vig com AIS sas fare aren asfars

SRA ACA FI ACA CI ANY SIVA ASA HDA

Re
2 = 2

OF AUNPVAr] om, Al m, AWA AWM a Oy BH Tay

qUeCSce 1 STUTGI can force Ok SGA swe, wis

iq TBce algcaa favs Ge Siam BA ARIA Ft caved facta

Vwmalay ay wa Asas asa ( aa ew) i Weare aa

Ua woaiasca caga fasvaqel swasil wards Gee sy Beal

RA Wega 7 1 | My MCHA Gawlat yaw pH LENA CY ZBCS

Be CHA TNS Ce Fas VHA Te STG AH | AOA

aly a8 ahead cengia came ama am oe fom aA 374

Beene ACS MICA SAS A MHA! aie aNiaiss grea

Touatncs Gey qead ence Clas ya qe sinm wea «k UA
Tea erie Seem aqiteter wi) Ba a Ges BTS



bdo cots orcensiqar

ATRIA NII Bren | «an faces Saree aN sae Were

qa ara |

Q \. b p
S

0

N

fea 0.4

Osu ae fora eale we sta arn MN cefam arc Gen 4 Raw

PP’ oma Gora afyceca | wiiaies erm P eeécs ae P’ fags

ate encena misses Clas Tata sfacs aa Ga sf.a aforearcrens

ATS GSR ABS ITA) «MN AIS a-b=400 cm; A= 6000A.

SIR LV

Av<As [Aer = Asx 130 10=130x As

SRA SAA wy ater Sie Ae Soraa SSK OO VG OF

*aioaE | Sale alanine fasia fata siace eae aa aia

craa Sora aves Bers OO Sea SIA a Tacs AAA STF

es OO' arena ma farsa aiaca Po faea aga Saale aa

am PP’=0'02cm, a As= oh x 0°02 = 0°01

we Ava Asx 130-013.

CRATE ANB Siler ers CH TA CM OA Ok MICA AI

GM WH x, 013 =v, = 0002

ae coreg force Cl Cac SreTONA TAA x Ry OT AA 3.

MH OF ara aS x, GA y, OF A Be fac GAAS SacI

aor shea ceca 1 See Slaw we eer

foa(x-x,)? +(y-y,)°
= (0°50 — 0°13)* + (0°50 — 0°002)*

= (0°37)* + (0°498)* = 0°39.

wee excera Viel 2 wa ace era sia orn a ce omiatos



CNA Base >29

ena aw 002 cm. fevainrs enema wigs Ber 0°39/2=3

wig | aia PP’ (06) cm. &x Sta "em AF

As<=0°3 >; oa39,

aq PP’ of a8 AAT GA Slgsi Aca

I = (0°50 — 0°42)* + (0°50 - 0°47)3

= (0°08)? + (0°03)? =0-0064 + 0°0009 = 0'0073

sicere P fay gece wt Faces Slaw MTTIaa AML Sacea Class

0:0073 _ 90-0037.

8 fat 28S Cr BWArsrve ca aniiales arn P fay kre Tows-

faces orem wlael ofs gs siacs as cae ene qiees aA

2A Cl BM AMAA MI Baste! | MA CU P faye a

eared ae ware fey apne Pipers arena wee

Togo) Tay as Qa oF Vlas ara few fas ale gs

Saree Sars Ve PHS [CNH Mifare aH |

ROM SHS (Zone plate).

TOA WAS CATH VMN MOT MT STS Hels opie

TN TH Gk wan SEPIcA Aad Sac Era facia siacwe Bars

SBByln TEA Vee TaSQ BH GRATE Ae KT] SVACS MTT

UTS eremy Tae MAT MS Set OMT OTT A ATT | RAT

way Sacra Alanine sora fee sa ga «Ae AerS ARcHe Va

MA Al sey 6 Bla Mey a Tesla @ ogel oem ANT-MAN BA |

Awa afy Aw cane a awe fxag ass angie ores

COSA CASA AA SA AH calas Heyl ARM ANT-AIy

Sera; SNA Bara Vem Barca migeninse STA MAS AioM Wee!
AIA SAF calas earn coe force ca oF cuca Taara Vaca

my my, TMm,
2772 20

Tay ane facene cengien erbatan fren wfanians fawre epec4
S=@=ms+m,t+ te Mo 9

OR CONG Bemagier are Tae ATGTATA

S=



av CSS CTS TTA

Os 3 foes A Bex ekce Scene MN Zales Tex Tem = GieT-

face atcece | |= fecaa caer O cae A fay carn afan ca aaa

“em am Seace forcast Sw een aa wk wee Boy P, faye

ale ercena wlasi Taea sa ze Sra crn Beta lOO fare aes

TSE 0.d5

P, 8 FICW ACH BMA Vigsme TAGS 2a | A AACS CA STF

MN area wifaan oe ree PF, faa aa fagaens whet

RH SITS TA! MC cre Tome cl ak weedy acma

CHOP BASIC FIST ( awigaq 3.5 )

naba
a+h-

GB ahaa avieag 3 Sea rab xn eBate ; ferda aA OP(= 5)

FACT WHA Yak CHD TER QFeai SH YA ATANR BA 1 Glia

oF abe TB08 WW LAA A ANS VHA Tews cHasene os

afwe oda ferra 28c5 coen force cea rT AMANTS ACG!

A AIS CAAT SA Hal BE CI CHa Soars sihasten aa Fara

mera! | PP, om Tae ale eae ea Ce fag fem om AS Bho

SHY TY BY GLA CAM Bn (TEMA cwra Tecwa aw va Sas r,,)

a2 omraha 2 mab
Tr ee fe a] wm, ‘

m ath m ath

2

ba re (3.29)
moar -r.*

4a SCHISM SATE Qa UAT om ot Cee ALTA aA P,

fase wan are las wat m om Facey Ace wa 587

Ms Sasi Mem wea zwar aw away aaa P, oF

GPA Nigga SH TA SS Rel wrMScT GaN Ae HAN Tlgsry Aw



CMCSA WAS Sdd

fam mera «ot aifen Gore fsa alam senses leit an an:

OBS BCH SSS ABs Fg MS! aH wae Barwa are

orm MAACITA THM ANA eM XA (proportional to Jn

154 0.20

where n=], 2, 3, 4--etc.). Gia] 30a aTSio TSA CATA az

HARTA AMZYAMNSS BVI | VTA waa GBS Fay ACM Cl CHITA

WISH LVI SIA] AWB cHuas os Fra arele EAN HAT FH

FU Si Mey cHayey AT AO! «ata ate afete

[ETS Seq ates care awns aloha ses sem a sign

CHCUINTSS Coco Bara sts cars ala caren am Gta ok alaivs

Gorag fora aafers coma sBcq | aR Cea ATM SIM eNsyiet

Tal CHAS BC AACS mits TN, pp wy srergiey Teas econ

ata | asara ale MN aaa cools AM ASA CMe SAF-

CHCMIa Gay A ase PP, or a aE Be oicaa Be Fara

CAR ANB ICA MANA Gls oay LVwA | BAIT SENN Ae SVAN

I, oF AW CHES asraz (alternate) BXagieg BN VE TERA

wag adadicay an fem ween awa siaca SI APH

LGA HAIMA FTG Siacy | =WSay ak CHA SABO Sa Gras

TS SMS CHIBTAS Saga WAST Gira ears 1 sq FANS

Vil QA NSA-FAF (zone plate).

aine an Race ce TON-waNs Baa CHa IS BIEN CHIMIAS

Tita FAS] ACY, SIS aH Ba waste cl Bawa sen feRw

MEG VICE 1 MNS Baer CHT CHA GETS AACS CPST

“ES HTS Srceeapas amcensiy aM, [Sy DMV CHT

AMA EA Seeds eaew aRata faq se SICTST Sze A-
Tar are nemeqceq cea wan amnswlase fess fates

aPaqion wen ost, fey cers oromene faferi fetes an



290 CONS SALES Tesi

SAG CR OHA We Cal ecea CROs MAT SITET

SSCS Sw Bq fey adisaqy 3.29 gers cm am

TOMEMCHY CH FT SICH CHISTACNSS CAy SITET GRTSTACHTS

CAC] BT! OS SS Gareth an Gan ara cH sTEz

rare wei fey atte ec cease aterm

zm za SECS CH A Cw bag Wa Ale Slars acs Tra wSio
CU SNOT ST AHA CHIPAG SING Missi wl As

boa att aA RaS TIM Gay Sa LBM AAS Bara We

exeyiel a2 P, fran way agra qwecere | | oes ate b FITS

SHAM MSM TA SI QI GF] AIA SUATT A 4a VTS qeersry

RMT CHT Ave TEAS NST CMT CHAVA AN AGATA |

ot aqEE oR on SAigS feals qérdiaa shit wanes a

siaca fey oulald facwa srora erga ates: amas ok P, Tega

CIERRA Shey fealor aa wise oreneviac eaters enlsca |

ASS We Seay oma ae oF AS airs cons wa ?P,

Frye Seresiacl SAR BAN ears | RAN P, fy ae an

FA APRA Miers ce ok QTLAT Sa WE Tey WG, AS Foiy

cents UM FT were ok Fas faye aonselgel oa

R204 1 ATM Say SCM LECS ARCHS FM A CA BAT cay

SECS CBTSIATAy AS TeMVasa fers SHfacs eifava GER weeny

VIS BA wea 1 Sas fasta cw Teale adoicna astoa aera

TH SPA MBA HIG AM CH AN WE NMA was ss

Rea | SaMATHCS CI ae fava way shS WE FS ye, Ia, BA

Suis addr aed we sia, ce ams cea 22) CHER

CUA IMS AA sa Ahes feayerse aan ocersvigel

WIGIACA | ASMA ASASABlS AZ CHIBI AMIN CAM AW AWA I

DNV my ASA (convergent) ay art (divergent)

area fence fam sfava) «fea at o.y> BBS CH A CA MON

aie NOFINST BiG CaM (section) 4am Sta Bara cre O fay

QRS AS Aleraa lacs Tem ware SVe seems ary siars wise |

AAAS SACS Vie AMSA CLM ACSIA MTMNTA VA ATA AC GFTE



CCH BAS 209

Careraiay aan f, 8 en Fara 3a a Sra ests oancaa Oex

2S RACE fate eremrvaien Ne memes aca Fae FNS OTe oreT

QT CHEE OT AS wins seca cae aiecay face wT

VE FANG Vacs Niwa cera oF AWS onfaws xkcwe soe ashe
AMAA MSs Aha gaioa acwa AKA awe (inclination) afters

TANG A yates Ec OM oF AS MAS Tens uy
Sy FRACS OFT SeASlaw) Nem qa |

Qe] GES (undeviated) afaq Gorza Tors ca wae ata

aafoe xtra, serra mfes aba gaive «8 AS onma aiaca |

FSA SACHA AHS CHBCAA eS eM Beas asylers zen
BINS ATA ATH CHIH (negative focus). Bars ReAFarss

VAs res CER Bizce T) «ATMs at carta Ara ak

afa yafe arataces anpitca s,* faeqrs caw ataca afer aca xara |

O38 f,' Taegh e8cq WONVACHA VTS CHISTA | ~WEIGSE 2 cHue

STIS woTTS TTT alse enters |

Fat|-Geapae| ROMP (Phase-reversal zone plate).

OQ MER NOMEN TT CH HT MICPNOA SA ABATE GAS CAT

RVACE Ce omni Crahys gels alrscaa osiors We Biase VA

MGIa OWN Glace Genie atc: fey a alsa antes

URATT SES Het ad sence ale me aera Amy giv



ROR CONS Ses aes

SUA QBTOT HH 2 VN MSS Ges FOR oss wy evs:

BE RACH VSIA MTHS AA Bare aiaenias Tee Tey wae

TMATFSFS SSA AVG GE. Glas. Gu (R. W. Wood) ody

aonees Cel siarse araerey wen aa felt akcera aa

1M (bichromate of potash) fates facafom aca orem

WUINIFS CMT AKA RMAs asic seceqy agua ef4

cornea! facet ce Seagrass arm oe crara aTatas

falem Sa; Bw CAs Haw oes Fadas (solubility) Siam aa}

siced ate cacoimiss coe ‘cores sara aneics cael Page

SC itew] TULA) ATH TH SCA CH ACM BLM MG A GAs

CT wom gram cil safe arr oa ok ATS arasis

wre faceitcaa acacoa rela oa s8ra1 Bara eel oF WOT

Sten aq oF AIS Seta ae fem sy Slat Gua Sars

ALA FAY Way TOM SATA VHP sS BY Aq 1 «HS Fate

mre UU anon as fen mane afar veces 7 oF

RTH Be waa: ae Tews selawi farsa Sa aq Gra

OF NUMA MW LA Maw eM AI) CATHTA HOTT FeTo

CAYLHGLAD ACS APT Hs wy TeRTA Zsa MHI MACS IH Baya

wate ef mara Shacy 1 ae aie fawra faq @ aaTselasl 5579

TA 1 | a NSIS) akan fanaa slats come fala mats

a2 1 Sta aa aa oS) Siac mele oF RS IMA SATS rua |

CUS ACMSBSiSGl SSC serie ales fea at ©.2d(a)

CRIM ABS TN-BLSRY DSTA COA CMC AEM |

(a) GEE Bey; a Brad Wels) Bess

Um BBS a OE Bem fem onane aaa

MY (Db) Blea SA

(b) Grates tem, xa acat islam Basa

Bem 20S CoP: ws sem fem nays weer

mq (a) RATS cael |

Tea 0.25 (a)



MNCS Ase 200

a".

CAH OR Nel VACA TOMNT MPN Mises weE TATE CATA

a | | WSS SCSI SMT Fare mem frre

r e mab
= at+b-

Bx] SACS GTN IH

Al m* + bre* = mab x

| 1 1 = ma

| b a ra®

yea ek cata shy fon ae ose eepIEs a AqTAE eae b afsiaw

way FMA SA = CH CRA Tay fara jag siaa crn Mes

ATH

i 1 1
— > me

ba f

O38 OBIS CACHA ACSS

1,1 2.1
—_+.. - Wot pF RM

STAs CHAT Ba Cl

Tr. =mr,*

AM BTA | a | ma A

TEA CAN b a mr,? r,?
OTT ry AR 7 AUST eT ae m Bear Bea MMA FSA

AUTATS |

arifacacta af (Babinet’s Principle).

aaswaa wa ateiay sacay a@ninise alfca afaaca sem

US 1 SHRI BAM Fe AM CT TAT SIE STAM eTT OSS ory

Ut Gry mG WTA aces alexa eraraz asi fer acs crea

LR Aaa Sains aren came mia Suz 2 fecaa asid atefaws

TiS ea ceca feats ao eema Tasers Siam cay SBa ars t
fey feate ate yq cad en wea sacra seis afefaces orptor
“ieaGaq aera wniates ereneiaena epi afelacws cl wists



208 cate BRerelawr

Zon Siow GA Aw BW Hana aM EVM KE afesieT

size & Tae SCM PA CIA Tern Os MONT STF

frort Gra wel eons senses A wae fates adie S,

aie fecr os ee oR S, Rare Tel Bet aa Ta Aye fen eH S

SUA CT AH

S= S$, +Sz.

RE ak Sra Sens Sls PH, TSI aera afseniae fase

TH BBG Kata «Swe S, aces ern ok faqrs aie sey oa

yi. =a, sinwt Gla S, at ay of feyrs Som Bere era

VeTM — a, Sin wi ARS Mianias Sey GTA

yoy, ty, a, Sin wh—a, sin wi=0

Fea or wees ca ate ciao fess as Gey S, aay afeorm

481 AH ae aS eee Gy S| ot fows fren aren aafew eta

TIA WI SA SAC MGA OR TANS BICHUS Glas Fa CN ATH

yi =a, sin (wtt+a,); 1, ea,*.

Gr ate Gara aaa S, Gey Say ea ae AST wy eS. fam

SAM ATT BA SCA ATW AHHNSILA C1 ATH

Y, = —@, Sin (Wlt+a,); J, ~a,*.

Sms l,e=l,

wee CHS VASE CL AW GS CHU WH Mey GATS HE ST WG

am ofaafss ca wa armesian anfaafos ars: 8x2

aifacacea ATS 1 Tey wk alts ogy gerq owas Ct Hq faqcez

MA Bes Sasi I sa ears Srals zkrs aecag fryiva

SMFS AI Lal AARC I

eames P lage wceseles) ate po a an Sra fafaate

O2EKA CHfaTS BBCI) «= fecaa ae S, aay S, Bars Bern sem

aly AHSCA CIA) ATH

Y¥, 7a, sin (wi+a,)

Vey SIN (WE + 4.)

mae ANY fen Sore Gey Ser OT ATH

yoA sin (wi +9).



BLACFA WIS 20¢

CE y, Gy, oF WH MNT AWE Zona, CRT GIN WE

( mafken 2.6 ereyAITH )

A* wa, +a," +2a,a, COS (4; — 49)

ASLA ACTSSSS CH ATF

fm, +1442 JET, 608 («1 ~ 4¢)

aft (x, —<_) = 5 BH OCA IGM

I~, +1, °

HSA QBN oF CHOI FR ACT TMS Blas! As, (comple-
mentary) AAW AF |



20% cate ana

HAESHA BASA (Fraunhofer Diffraction).
MCA BISEA BCNGAW MAC a HS A AI CHUA Fel

favaon aa eBace cryin axan aasq alam afefas om az:
Creal force CH oe HIB CHa SITensale I core sts aN wT face

ANSS TOMA WH Ahes care seas a wisafss rq ok

am a fea nigaécaa om ce afestus at xa cen 2 am a fey

Tm carrey aineseaa se) ok aroha obs wo is GARB

Seasa fac SN BBALE TANG AMET GPA BIA Sy LA

a1 Cex 80s wren nina ae a fea Som aves wa

ATK a Bates afepieg xlws singe at wary Basacs

am TA GAM Basa STAs Oncla Basaa orate) Sa Ee

MS ANA SINS SeA wae om ( aaa atsfacwa ahs aa )

CHA BAT (effectively) why ware wahEws wpPEncw fe

GACT A alse oc 1 ain Gen SFcs fats sem caeng AIT

AIS abun watars sian am a fers wvies sa sq eae

2z1 2806 wafes afange ora cana aera ooita ceraiirs

BF] TA SLAG SIE BRiSs HHT Fares Vales en) BAW vera

aatq weiss vetea gay oF aagia zata saa «wa Ha

ERS 08 wrela Batwagy ral, VATS VITEMSSeH ae 147) Ger?

BAS: Urlg Fare SAPS ans wars asa afam ulsles xB:

QB t AN BVA MS A PACHA Beta Bavgqey cela wgles

(planar) Sem waa) wa eis Tea Ta few snewAa M4 wa?

“ta Gor cars Gala L275 SBCA Vacs aera sasca Arnaz:

CTABT BEN By Taeqy Seosy en | Taanfers faaiahys acre

TRAGN Fa AAG 11a

ane e AySource = ' |
Screen

Lens '
+A

Shit

fou at 0.25(b)



GAA BISA 209

©.23(5) ae fora sie eres Ser sBre fate ence HCAs

ME ATVI san ceufana Souq aiantkss sa alae oF

casifecaa aus Taal Tae Aan BIeNTsa Basa Beta) HASraTA v1

ak ores mae Ba ater! | cawied wae ona ae acer Bo

fasa staca wma Gara jaltem fae A,, 4,, A &suiaa arenes

Cael! Aiw ak TAI Ys AMA TA Sea AHA Gate walt

Slaps aerlaw ais serq ae 8 cae antates sieens Treas

Forpiea afetacwa aie 28a, areca gins 28a ok cH yz

aa ate gay entaso ern 2a G2) Vata aniaiss ateiay

aéara enlary alwe Sara ica arene laws saecaa alacicay

nai ameaa Genfa crn Tara) GAA GRAM Basa Sheet s8eS

NAS AME! FAY FMIAS WAM MWS alera auiaics oiviaw

FIs CNA META A ak alelacwwa wa wean sara as caciig ama

(foo ae 0.20 98a)! «2 waa cat xarq afer Geom

BAVA BACT WHA! BSI cAUMEs war wa Tey wae ZAI Gey

MAN SACS FMT AGS cacy oma owrelay sfaiwes afetey

BCH CUNT Waray Wa fa any mAs Pq wWara waists ars

aiaa i wan 08 Fea cama ya fafas xian ag; 299

qrgyissra qacwa Gwa iaéa sian Teale cars GIENRTSIA ATA

CHE VN! NAA NASA MLA UNS BAAR; GA PAGS

VISAA SRST HRA VLG Sq AeA |

ste caufecR weeny ajasa (Fraunhofer diffraction at a
Single slit).

O8S UTE UMA sata Bera ca afore eave fey

CALC Beata Ser oss alslacwa mH Gecae wifes yarw wage |

OF BISA GAM DTA aisia GaSe! fey aly ocany Ser uae

mh eras saree arly GAT ANF SA A Wasa Wersaa Cents

RIcq_ GANS A VTA PASH WS Wear (Fraunhofer diffraction
pattern), w& weve afda on lace erfers orate WAR OR FH

TACT MA

“oa at fea acai comram wrens Ber RCE fasts erm S.



20¥ Cars encenastaerr

autea eiam aiprece: Sey gtcs fee aren L avn am S,

cruifeas Gorm eitgs sm glare Tere Slaw aie om S,

Seis aut areca crater sae Cacda Snare oy yak ews

|

S,

| A a
PB

Po
P,’

| 
» p 6

Ly *

S

Tou ae 0.22

intensity

_nalNnn
tree Poe

6a AL 0.20

aura sre ora fags arena en 28a |S, Gted frm ata

wm wen L, ara wa Harem encanta arena ofaafou

Skee | as ANTS SenssTesm «6S aie slence

eniss aaa: a crfed SoS, oa ae rete Grim ay

wae AZ! een of Gauied S aa ae fem aka Aan Bar asa

qe 1 afer fay qhrekt caypg afe an cars ESM MCG |

year wate fara cae cara aafes ater se ate iow Sa aH

Bea cauifacaa vfs fay qBcekt ok facs avis sha safes ceca!

am at core esis aarea afaarn mem NACE 1 | ak AATOTM



SISA Wasa 20>

atenrn L, cocoa set twa ada sre L, CP CERSPTECe

afefatas sara wae ak qe S, ates esis afefay orem

aa (ae fe aa arena afefas orem qecq ore face

afaca araele Teacna Go ae awe alee fags encenea Fa
wera) O.22 a fo wn as of afelauis P,. ona ase

CHAS SAM TTA TASS eros sienna Bea xkra ear

Barn L, OFA UN CBISICA BASS BBM S, oF NA Osis afelacwa

qe afacai akan fates cons S, aruiecs Tater atefaceq

Geqeecq | STL, I SM ait Wasa Bera

nates Genfe sara: oF ara ime mH UTAH CH MTHS ak

AIGA BWA MSM MA! Basia wma aa ase come aloraa

aie Be GN af BISa wes cog arg wa BacwsA ewe 7

MES MC! oF Aare Gerfea saa wa wmfawnrTasyey

(quantitatively) Bran sia 4 AATEC I AM A

recientes Sen CA ARI Faces Fal TAAE SAI AACS FAN

aa ca wrcensataaen cauifed S of Gra sInfese soa Barr ae

Teal aaa aaa elas GUM oO! 6OaNiatos arene fae

qa ome S, crnfeua esis pore afeiae rema ea Tey

auiag S aa sai fem aa ATA SICONTSA BASCAT Br] OF OTE

aporacwa SCM scnsic atslawa aslo aaa ae Gey sa

aq we cada BAMA aa Clas! faa 0.20 a CHUA

Reae Mc P, cole area ; Bara yao Sa Beracerit

afer SaPES ME) BRKT SITS ory Mae SNCATS

Casa waft wane erza cemisn B80 GATS onem

TAS

Vasa Berca sicors-Staweta fenta (Calculation of intensity
in the diffraction pattera).

ATST BAT BIS AVS YAS ATASca Aa Lea | SCA

CCMTSS VTS Class AUS rifamerweqcy fog afew cance CITE

fee fam aie sface xtry 08 forces faten Gera are

Ok AAZiew worse ass Sa -craai awa gw ais ak

38



2d0 CUS CVT

fora sm eter «semis corsicete (graphical) «ae Twelale

dtermfates (algebraic).

wicmeSiasia fencer corefoala etufe (Calculation of
intensity by the graphic method)

a femncaa melee seca faves Sal x84, Fae Aare atay

PH SN ASST ASE YEAH MEM Ben eye Basa wer

Fagen Sern Lkcere Sase ess [Ha LAN FA ITH |

ab] MK GIMIISS BAAe Cl Al Me fryce GAG Sem az

waca fam aca tra @ fae aie cer criss orefecs facta aa

aa) Rae aa SINISS Sem QBioa Tawra wae HN WTA HAs |

etaia arn alec ate sora faa wae en cee aiga 3a

V v C ¥ f

B

Xo 0 b

0 @ a X Oo 6 X 0 @a x

Tet 0.28

AB At oas ae fers akan gals seo faa ore

gaare OA wae AB; Bam OX erwa AILS BTSTT «, AA «,

Cara ais a «a, ae «, BaHAsO RD BETH

are sora faa gar OB at am atta oO. oan fers

ezqn Feats sey OA, AB wae BC CHA BBE; BU

qane ase Faqs iam siacee: wecwme Bxicwa mie Sten

aa RRA OC eae ry Rar 8. at aeeiites A came Aut

ara ate ae am ai fa ane «sie Sema ora

Remce | | waeita oa, ab, be, cd, de a® ef an aie Fence 163!

force Of oat Bara ren eee 9. ak aren eenfae Fiat

Wi A Cl aie weeqia wna fasiaa ae Gre fea Som as2

aca fem aca, at ot Serine wen aaie fates axa aAEN4



SMNFa WIS 2d

ofetes ca Gra Rarcwa aie salen siace fewrayia om om asa-

SICA Sieve GBs GAA CI TMS Hern EBs Faas sce we ANA

sai Gia akc gem fears sen fay cre faarar one feaz

AiSG GUN BACH CI AMAA MGR AA Sera Cah faaraa mfaay

cane | Sa Ades crews Higgs a8 Aaa Gerry cas Alea

we Janata | RA ale fawayin sa: SST sn TA ea ATA

TA Ti GA GHA MIYe Fata Sin fees sn xq wea ak

xoreia ata (in the limit) famagia este Jaret aeeq siacq ene

31a am (chord) aim Jacq: oF As JN FA Praca

(vibration curve). SNS} CH OTS Fors Teury Sas Aen BVA

FHA-FG (vibration circle). af@ Me CH Faearasyier FUG

CIB BETS CLS GLA ATS CAATS Mosca afore orgies (spiral

shaped). O28 GANCS Wn Fara aim sara (vibration spiral).

faca 2anwa fon crem 28a (fou ar c.e¢) 1) an agen Fee

am ah 28cm Gis eaTe wef Fe Bey TRS ae yy aleET

Y Y

0 X 0 x

vibration circle wioraticn spiral

Te 0.24

TING aa BRISA Af sma Game 8a eas any

TACS nica

& enisata nels Bass aercaa ores Glas Pen saw

UIT SN MAS ona | A CHA L, CHA FACS OSS AMTVAaey

wasn aia S aeufea afore: cufentor eg a; a8

Ory CHCMia GMA yas ces S aa Cees fone Alsace args |

Ore nareae afar Sax Boca omqert wates eree

TRS Ra ce eae afu crafacaa coma nies 90-1 cary Geom



QdQ cats anenestaurr

WA! ANT ART cw Tarasaa Cowen SINTER CBI Ay

GM CAANE | fox 0.22 aa TS AMSA CH MEN VM AA TNA

1A GR UB a& afore acaa ate gate orntcere | Sa araéca

Oy SNCTSATA Wvalacs as Slarere: oF wzalss afm

sacs ale /,A oR 7, B ona gato area ata Gem xa cl Bam

Gunfeca Gira Ales 90-6 cig Very sfacere Sra a2 Geilo

afar xen wen-onelay 26 SFra) | Te OB 26 A TTA fom aE 0.24

SBS CAN AA

2b = ir a (sin i+ sin 4) (3.38)

Y
A

>

C 210

2¢

0 x 8

feu 0.29

GF CHA VMA-FCaa Nels acvaren aera ke Agree Fan a!

0.26 a fo canes afence cj ceW Cre] GRATE SRK

gic scan ater wen-omist etry 2d. aKa wascag aA

QS FN A Ce aR CELH CE GHeTIETe Ga eTEMelas 220



SFA WIS 250

TA AS sins AB ances Aisoqel faq yee arereal Arc |

ab MaMa AB RRS A A ANS SNsigg AES SRA a%

wrt fara CaIte aera Teara Siace onfaca aT I

Or ON RAI Ce AB AAACITA ANS fey eerwe cata

(secondary) Gacwa AIS Fa Ly CMT CHTHA SCH SIRICTS SNCS

AC MA AWA CSM Ber aies fesayine ea ws 2a4 1 BA

STwa TOMA T-miecaye Seren waaay CBI WS ay

ERICKA WATS HE Sacy aos Sa aq ra A Aas Garyg L,

CAA BAG ATE Sasa eer AH faa sm aH

0.29 3 fora OA Farm OR SrraZS Faecwre aA OA amie

aties ate: snmnaelan alga stars 220 OA aaa aia facta

Sa STS 1 Oat A ATG areas ata JAI, C8 TBI, aR SM

TMeSce 1 -Alw Ok ye Tages geic ~rfs (tangent) brn aa Ga

LAXB= | OCA=2¢ eta fet OA Fees AGIeM AMAL

JS OAY Ns BAe |

C ate o& cea com Ta wae R AAG TA GA CM MATS MNF

(OAY caate arcana Goa arora afafea Gq Serwy eearce afer

LOAY=90°}] OA=2R sin OYA.

acy C RTS OAS Sey Slo AY OD GH LAE WA BTA

LOCD= 4ACD@=¢.

GIA GB Zoey OA os Gory qos Yao cy OCA aa

OYA Berm sBare i Baza aslo cere ee VATE mialea Sos

Sergei weaq ( OCA=2zZ20YA.

', OA=2R sin ¢ (3.36)

eraa OA sarecma Cds farsa siaca faarcaa Aces way Bes

waa Com oa ak aM aK TA oA face siaca counted

S ot org Bog ; Berm oy Alert OA Ferme GMS AGA |

TSM CT WAS Mca

ja ka (3.37)



238 cons UeTsizer

i=OA Forces Crs ; K =m YI ; a= qufeg S at 7E

waa /=2R¢

f
a 2R == o

_! sin ¢_ ka sin
OA = 3 (3.38)

OA ate Sree fasta artcera | «Tea Baa oases

Int GRC

Int cc oarak at sat $

ary VQTSs Ys (constant of proportionality) k=1

eA Sta Soraa aise ago Aer een GMA! GS ears

PNR AVS HAS BSA CAN) My oF LC BA

aaste SHAMNISS YB (scale factor) a Clas 91s shea

aM BA! Sakae wera agian Te awe @ seo BH

Wasa Wears Stas MIN seg (absolute scale) a] mio BICATSs

wea (relative scale) 31 S87a1 Bm ernie wy skare Intx

(Amp)?. aae of antes se corey seare 1 | siwt

a8 AIG M_QnTss YET sora Gas sien crn wakes mca

(3.39)

a* sin® | (sin i+sin a)|
a sin’ ee A Ud (3.40)

{52 (sin i+Sin 0 |
Int =

aren aft ceifed Saaq zag afer mates sa ea in(’.

a.a® sin? ["? sin @ |

[Frio |

( oma teentatss reiscs asa area ences Blasi fata oa

Bae |

Ory At SU CHAI SBNTE ass AaTea eceTeaPaTe

uted S on Som ernfes stace 1 fond Alas we NTA

Aca OC/ni«= (3.41)



SEA Wasa 2d¢6

qa) GRACE CA et CHCA eS car 0° ( feu ae 0.22 ae AS)!

exta Vises ake ecaerdin Aenea agwek® slam em were
ca! Gaifeg Sat oe AB maeae fafon eee aates

Scenseeen 2205 ca aa afer Gee za seam L. aera wae

Sa CRSTHST CSHISS TA ase Ams aban ase

faqs coattow ara Torn dar 8 org atraren eat Corea

Cra SPA P, aa P, crac WATE! Ae os CMSA

(aie waste faqrs orenssian fata siacs fa SA Crea ab

AMVAN SLNSAPATTON AK Mia sacs Bra: AB Aaa

apg C Taya acer Ha Scey ca Wacea Gea eBcq Sea Tas

ak Seog ay d! ay AMTTSS Hay C RBG P, as TAT x as

WAU MSS BI! Bras P, Fes oR Gara ary y, OTe
MACH Mca )

y= aa cos (wi — kx) (3.42)

ac AC fears Geory warrs fasta, w= Fela Price |

C Rice wrinat ates aay esis Gey d/ Rte a Saw FS BBA

CRE wer P, fas wine aan eka: ok cw x wr

Tog ofaaee ekrore ; fey oben seer x gail 2g ot Ger

OCR co x ar ak afer were faunas ce NST aE

Tay ena inser CoA OE wen CS Lt A Cred oe ofzasere



298 cols enereicenn

wes ( eee 10-* cm wets orem Ga) wen aes of 6B (full

cycle) ofgafes gui yeme orem a2 safsatcaa ofan ate

5 gH ora ak ey ARCS Bes waren P, Fees TA NGA

Vs = 42 cos [wt — k(x + 0)]

ain creme fay C gts | re ate calye en wa fox etre
Cren TRA

d6=/ sin 0.

". We -42 cos (wt —~kx—-ki sin 9}. (3.43)

FSM ANB aulea salewe anrnssena cue were aga

iars OF AaB y lea INVA Wied SN sce a ATI

wn Gt MeN mem Nes ma: Tena Alera wy ABZ

matey C com alam Bars Sora aae shee Bais wea cies

aes sfacm Serva wa WER

yr ty-= 4a cos (wi - kx -—ki sin 9)
+cos (wi-kx +ki sin 9) }

~ 2aa [ cos (wt - kx) cos (k/ sin @) }. (3.44)

RIN GATS Wer csr Ties slam iam kaa / aa aA

0 aay a/2 Atma (limit) sen sare Slam ATE Glee wes

aga eavai at aie ser ate Y 5H Sta ard MACS NH

a/2

y-74 f cos (wt — kx) cos (k/ sin 8) dl
0

al2

y=24 cos (wt-kx) f cos (ki sin @) al.
0

af2
sin (ki sin @)

k sin 6
=f cos (wt - kx)
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2A sin (“¢ <~- Sin 6)

x eae
,Aa sin § (ka sin 8) _> tka sin 6) cos (wt — kx) (3.45)

Fea Cre BRcsre ce P, fans ale Sem esis Hae crreanrs

FN Pry ake Bz Sos Henley STS Ceagiag somesy

aaa Ora Gara Taare P, fea aagraa Gem faca aa, sag

P, faya arg ¢ cecea aa faa siaca: «ate crn ay

Aa

cos (wt — kx)

— = Ao; ; £ kasin0=¢

SR) FAC WIGTA

Y= 4059 F cos (wt kx) (3.46)

acta craioala nels 20s crn Tone cl caentecaa ye ences

afa gefoa ac men ones 2d. ok men oes

2¢ = ona sin 6.

Bice 8 cara maizasraa ACH ACH OS we Nese Nigasa

RRS eifars wae aie Stora faame aqqrera aisafee zerq!

Se OM BWA CH wae oslo mabe ale Geifenio even TH

FASTA SMBS Ba TH wea — ae TH oT YAS eTfaTa ( a1

P, wa futons eeaarna ove x on sicwa ofaata wen an) | gear
aura ain CM)

A9 = ka=a(k=1)

CI MMNAS HY OTIS SAMS YS (scale factor) CTPA ZaCA |

O% Bara Bw serifws BH (relative scale) Vlas Alors cae

SAW) TVA M1 TSnA Sena Slaw Int crn ocH

Int = 28. (3,47)

a® sin? > (sin @) ]

7 sin 6)
Int = (3.48)



2b Core encerelawry

ale een crufeca Oo i Care SINfose EH Sta My eee

Tt SUA
6=a (sin i+sin 0)

OA ALLGS CH WAC I aCwey Glas HA Ee

a* sin* [ =2 (sin i+ sin 6)}
Int = 

=a sin’ g (3.49)

ss (sin (+ sin 9) | | ?

ANNTH g=— (sin i+ sin 8)

scez crn Wecsce Cretiodla wa Maniates ge weie oa

WSIS GBS Bry Srpite Tem frac |

Ae a Bia Bites Sastre oae aa, wan waaay fay
(Determination of positions of maximum and misimum iatensity

in the diffraction pattern).

omta ata P,P, Tacs Tem wa ( ae canieq S os arya

WATSaCH +) SA Tea SATS caw aa cao cane mAtaasa Bers

QS 1 Be Qrerseslasi a 9 conn Sra Troselen alien Bara

Mfeastaa ACH ACH OAM AC GAN Nicaa ae fem ake: are

BISMN Glass ce alfa mem france sen eere fay sa ara

SIT SAS] (Intensity minima).

MI ape als Aerwe Alisa sa aa) crn feaTE

a* sin® 9
?*

FSM GMC A CRA AIA (numerator) HA PAI RVI OB

Ge Ac Slasie “pn Meera | | wae GaN Slaera AS eTPIAeA

d= nr

Int=

a "(sin i+sin 0)=ne

a2 a(sini+sin A)=nr (3.50)

AMA n= AYQ AY, WATTS

aes = +1, +2 Ronis!

GE HTB BELA AeA SSS "A LAs |



AREY Base 23>

Say Clas) (Intensity maxima).

fog ok crite aqq n=-0 ox oeRq Ha 6 Za (numerator

and denominator) Gscae “a WIG «wae Aente «aad

(indeterminate) Q&m WIG! wan cH oF AT TM fagne

Slaqe Fa sind ase ase (power series) cTMe Rents

sian a oma fate siace ga | ater fea stan

MGA FH

eat for n=0

Sie x8c4 aa (principal) mea eats san Slasra aes |

Wy ZOCG WT Cl AA sind CI CH BCA FAN ZBI Sense

Clase CH ANB Beas oan wera) fee ow fs aa, seq

WHE ACH BAG @ wmigafss sere enfara | year SOE amtatice

wea slam ae ah ae scnT AT wm aa BAe

AMSAT RCS FAN Glasia sau facta sa aera

d (sin?) ¢cos d-sing_ie (: > | S 0.

a ¢cos gassing

2° g=tan od. (3.51)

CHAioa melas os aslezq Hara sare faafatow gate

Crutoa enface 22za |

y=9

AX yotang

o& Gets cretion ca mae faqcs cen sfara cad wae Tere
Patan d ak we onfers B8rq 1 Bea 2 Has Tege ok mallee

ATT 1 SecA em crenfoats ekcq ere yeios ce ae wslor
Aize 45° com sian eats arecee | faults alan: eer aay
ATS CH eM At Rercwa acess w Taarcwa ae saree, fay



QO COS WMA

eres ot aim erm! 0.25 fom a 92 erecan creaion

CRYTTA RACE |

Y A
y |

Y

-F 0 7 2m | 3 and tang

| | {|
fej 0.20

senis OA sacra OX aug OY aa afew 45° cares Batys

ae eaita aera y= ¢.

festa asigaq y<tan d ot Bi BAG GM (curve) BeBy

Ba SINE | MUI zy SF eat aon oree 0x

STN TA Taq (origin of coordinates) O frm sa Blacece |

Xacea yaras fers facta conic xm ae te at 72

FATA NS AG! akan 7 laarea SAAS AN MNF

mae ma! OA maces ates fwla ara awe aft

fears caw signe; ena ot fegyink anes 69a SER

Rai yea crn werece cl fesla canis OA wacaes CATA



CMA WIS aes

cr sire onm e G se Ren a mn aed

SUA AM CME ak cenfary 2 — OF BAW Aa foe wet

away 4 & AW BAKE A pacnent aateay Gl 5a
Caen are fais ex 1 Ge ak craion xtce aafes aa |
OF CTSA ARICA ANA LACS FAT SISA I GVA Me AA

Gil TACHA Sierra ren] AB SAA ak AMMA FACS Beragion

acres Clase afer sq gai caomieers (approximately)

ay Tea 3 TH GTR CHINCE HORT IRCA GH NCTE DAM Claw

AMMCA Sra (ay q1 38ra; welae zera iy y JI 1 at

2

TRACT Borsa (grossly) wal WANK A 5aq Glas sag ais

xara p= (2n+1) 5 a AMSAT Tal os Ailsa Gay Af

AT AV! TlA BAS APS GIB Seve YA ANAS Wes er4q

MAT PTH GUSTS VANSPTlasl oF asilsacy Arias Tea slave

4a or S8ra a oOSiaes 0 aca eee ae anecaa Slew

1 4m) ZBacE |

WAH FT 9g OF TA BAA SLATS SlaT

d O24 TIA 6 OF ABS WA AM

(2n +1) 5 afam |
0 0 ] l

l 1.43037 0.0489 0.0472

2 2.459027 0.0176 0.0165

3 3.470927 0.0090 0.0083

4 4.47742 0.0054 0.0050

aura osfe fata erecta! cay Clas cH oad aa

(20+ 15 RCS SIM Sere AAA FAAS AWiows acs Tee

a (2n+ 1)% an fascqel gai @a FK4 aneica ets mre



A cals arereiqar

EW 1 y= tan 6 AMSAq UN Cl GY Nem wa CaM y=-¢

FACINCS CEN BAA WNT Cre ATA Werasa FT AG ATG oF

CENVEeKSe y at TT SVE Mives acs Bars wm aaercwenfs

tang cramiecs are colt Soafacs caw aiacwe ess tan

cramyfan Secaa fae gems (2n+1) 2 maecaen fare Gam oH

ASA WC FT TGA ACH AHS A ARS MT (n+ 1), oF

Freesat 22cS aes | Bara Be Sae slo anoncay ATS za 1 gaio

TOT WC MAT SISTA ACHR GAY AI WTA CH ANA |

fey Sarcwa cay Class Aes Tay AMA AZ; Weraa FA Alva

AH RV SAS MH OA CHA EBS Is TIA oHinM aa; oF

AV FAY PN GIST YAH ATA |

Ciarss ACMs Clas Wa SAG CH BWa Ce Beas sa

AGIA ACK ACH SSS YI FS TA MAS asi wey qaeray

Silas 1 xa zeca Tesla o Bslaio aaaca 0.047 nae 0.0165 aefte

5 ait 1) Sea NS BATA CT ATES ol area oF arelh

BISA YI BT AUS BWA CW AWA |

OSS AUG PAIS Basa arearaa Sentara sag fauinias-

qne gars wm WA! 0.00 ar iow cauferas ery AB Crercn

séare : 327a Sora aslo Haraae afuaren SINTss eeare: «uF

TIER WSS cryin crach ea wei P, ate cesta ae

Sa Sta Grates mae feq care Bee erensafar ek of
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Py eq me Fa Len Sam awn «8 ea cote;
we ok BAT OeNselaw oaN eA! oe PL feu sen ea

ws Pi at SAB AA Cl Oa Beare P,' o SINS are

wena eomdias A(AD=)). GR BAT Clee xe yi aa

BA GPA ot AB oars oF maery af Sit Sa BA SA

ok Fe Sit BI fats ahaa Pi fours erm fen an secs
mT | SCAA SS Nera sey ata wae ater wedcsa vies afeaz

aq aie foe Sa are Gra P,’ Teegre Bzrcwa meqonelas 2874 -

yeu fem Sern fate Pp, tego «a cae ais sara

ean aie ge acecea fafey eras acters ate en sa era

Cal HAMAS MA sSiacai wa PP,’ es an sla

wmgera ht ale P,’ larga Seq ag) Fa ANS AP,’- BP,’ =2A

SI OCW AB MACS AMA SAS Sin Siam wk mals aca

BAS BUCA | -aAH cge Fawla Vem Mamas tA SATA Ae Gola

Ce SEAS MH Bary! «VTA OR Mae a SMCTSSlaw Tera |

Tey P,' ae Py’ 08 TCH aie ANT ABTS Taga Sen wa AA CANA

A Ot B VTE STS ata Gals NaMIels; 2 CI ROR AB oy

feats Aare Siew aes Blace S8ra 1 Bars mars Gays "sie Vw

HPAL RA SAMS GSD Sea wera Tawa Fara; Beet 02

FrqCe SICA CAS) A RATA TN | MA AR aa baa FATA TAI

GUAT VA Fa ala | OFZ Blea AIA TWN AACS MA I ak

ARSTS ony wy valwag Bray alae yrrora fats aa |

0.00 ae for S205 CHA AN A Baw Slgwela wasps Awses9

Gre ay

asin 0 = nA n=l, 2,----], —2:+

CUT MST cH] O° aa SAMTE! «SR aM Lav scala

miaaea AQcEe Sita Mem ATA |

ASM asind, <A AI GIQ Shasta We

asin 0,=2A Testy Bay Glasia Brew

sin 6, ~sin @, -4



228 Cee aNarelaar

era at male Sq eq SAS O Core TA Ye CRIS Bop

as a sinI—9 a at BH TG

a
0,-0, -< (3.52)

FSI aslo weraa celiqs (angular width) ag ( aan Vlgua

TCM ) IGT s Ly OCR CHFTA GAG ( for a 0.22 ) ata f aH

la wreraa Cates ong w (linear width) ggv

fr
w a (3.53)

o waleay SBCs CPN AH Cl Beda oy CaRlaeda AMA_NSs

OA ATTRA ACH TOE NSS | Bz Ter ok ory coran yarwve

AMIUNSS | SCHR AM SM Waris slacer costa sea Sry

Vay Wha BVcq wae fascia way cos eBrs atacaa fers

CRA Siesta (overlapping) Wal Bess AST) FS sist

SA | «waste Sarge fare orn aa ce ale S cawfecsa ory aa

Ol mm, a L, Crea CITA Yay ga 100 cm Bq 6000 A”

Gay CHS Se Basa Slam Weras Calas ory era
_ 100x 6x 10-8 _ -1

afe ceatecea 2g area 1 mm Fa SH GA we Ww HOR

we 0°60 mm.

& ontwer S, cuted acuae asft age’ gins ere SS,

Ol OE Bie ANT SH STA AH eA ers wale ma Asa

aan S quite Gora orfes eécqa i fey S, on ate fates

(finite) ag <a Sta Bara alele aw ea eepe Aare ars

fats etva wat Barn fafen caren S ax Goa ainies eka oa

Bers wen aisis Gea oe we crea gem Geory chrq 1 2

wreath ay neces Yarra Tag aia are stacy ag BCH

aa SS] Siam wea: «yASme S, Gules ame sa ae

ney: a of 2S YF VME iss eanma mia

enynierers sian ata aa areracadia gsie ace Ae Sia



SOMNKSA Wasa RAW?’

aera | SA aR omy STS EER (optimum) IMA aie
gece |

ak MCSA AceET ACH awN CE CHAN aeaios ore STAT

qrcaa aces feyr: Ser eect ok areta aasa arenes aise

Brews BUCS ARR Se Alem om am: «os fey aCe BAI

eqrara Viacn cren ara ca aces fata am aa fasinfys afieaq

EATS
asin @=nhk -— Bay Sasa weg

ait naa ae I, 2, —1, —2+- METS

fey o& ater n-0 cary GaN Claws NisaTs GAN Clas! TT!

ASA a ENA Wess wee Tey aera |

CGIASSlA He face waesta ayaa (Fraunhofer diffraction
at a small rectangular aperture).

Guile BIST acne saa ava om searce ce Ra Crs

A GIATA WAS] FW, Bre wk Cerda Tacs aAfes war

AIB AAS TH wae OF wal F Wate (dimension) cme

aaa Gents aaa | wen Sasa fara siaaa asa cofec

catia slew wails cae fam an sBar< ce ok cocra Gog eae

Ses a ce ANB San Seq an Game cacy Gere

ror faa acai jeg ate oslo orem 9a fea fem tere

BALI Bestaa Se) Taras) Sal La GLA AVlTGl APA SN AWA

a cory Gon TOME SIMTSs Sawqy NANT Ae MIATA eae

Qua we Gea facek qascaa IS eB aM TS AAV

oe sq ferda tri b wae re a wat Barn Geca® wa ( fon ae

Cod) oma Glace fone since nzerea afore crates

ATA VAIS MEIS OVMAS BCH MINA STS MANTA |

ot eG Umea feats Creda sara aa am fag awe

Guten Tree sm siece ona | «(tt feos aca feats acaayion

cauitecay airs wfars s8rq aa ok caved acereion Ord: etre

bok wy yA ER ( Seyi Sen fentocs free on Zee

Seis Sra oe farsa slaca ) 1 abaa ate osle area ahaa

3¢



are Cots Bi TeTry

at farses asfon trode Alew 90° — 7 care Suafos oH Kae AAS

om 90° -0 Core fate aH Bla OAT CBTSTHVTH Ce ares ATS

Sara Sita Taam 4 wETaCA

An? Sn (3.54)

HATTA 2 = 2 b (sini +sin 6). Ade 2« MRIS aaa iss

geica seam ren onefess Fe crenfecaa ca OenbA AUCs AaTAls

NGM TH | |

Toa 0.05

areto creifed gare o84n laws Aa sie Gara Seq Bara |

Barn oes a Bere Sareea wN-els; WSa alaca | Faq

am aac eIMtes aren faray arg ales 90°— 7 cores UIMmTos

esq 90°-6 cera wales xérere: Bea sem afele ater

SBS CH SNM BASS TACevE Ta Tena niaSA eecsre | FSA

2 aa TQS ae weled AAI HN WA eM CKD

Caras Ca ate Secs ATS sfaca ciara few A’ ageca—

A’ = 42 sin $ (3.85

Ql 2pa ta (sin i'+sin @)

adie 21 cruafengien onfes gaic stro Geom geic wares

To-OTSSs | | VGA AGIVTSTE

| A= ab Scent (3.56)

QA Ss Sige) / akra

[=uaq*b* sin* 4 sin* db (3.57)
PLry



STN EA Basar 22d

eres Glawrm 08 afasren secs crn Tecwce Be Fae yeKeR
Gorm frome | «ok HAIG gece atelor Mafers canfecss aca

qracaa af siaca | sae zim “ @ aah aie afaca wren

farsa 2S aaa ANTSAaA gers | sara SES ec a CR TE

enc Geomy 227q Ge Ct b wa Hares e8rq1 Ber STH

SABHA MSTSy Sssqin aracaa Serts era 1

OF ATPATETA ICH 2 sin WA aT A wea Gexrq xq

SIA MY w, am ata
Ww, #=—

1

Feat BaCIT Vy b ot Baryntss, nelle facaa Caos jenqonTss |

crate SS aera a weary Ais ea Creer oy

we CT] ATA

r
Wo =

> a

FS ea ae fasq wy a GF ABBA MTSS | Booz

Vasa waayia fens wistsea sera: fes Barwa wreoies

CHS) ae ory faraa Cas wae aE alew 90° ca sfam cae

siatq | «ok arvla anna Tene Ser afars ete S, coanfecsa

Rey oss Swe fay Sen gags an wae; aula awa save

2a ate faye aa wats ysafre areas APS ea cae Bera

AMAA SATA AAR MBIA WAT "VS AV SVs BWA Maras

WAAR AAS AN FARCE I aaa ATS Blagrs say SVHNBSA

FRARa wBTS fay mage siacm oc) CCA RaS Weay SeET

YS sR Ee aoa aa aula Behera MNS ey

UIA SAS SA Ae oF Gen Basa AiSarsl eons AAV Tex

Wasa | lay Soares sacs aa was feces ce Grifecsa

wigica Seon gra faye erenaa ances Gen aaa sare ae

Jor Gage arg aida aa ok ences faqs Sap aerse cet

FU ABI |



QV celts anxeretaena

at sa daniaes veferse mem wees NT)

2

alm Y a xy. Z
\

0

B

| |
Tel 0.02

0.02 at fe ob ashe erase fen. Bara Cad; wae ory aenaca b

at a. o& feces Gore esis Rares afar afeacy amiss xzAI

nase a OL, eas CaTapreca sins ereme | OL, mentor

Garara Cras fecaa Cres wae areas sera gad cat wae fe eBrs

Wars awa GA Ot CR Aa! «L, ena Cora faace

BTS AHA GEA 4] AARCEs Brass awe foals Or, Oy aar O-

GN FCA ZANTE | Ovz GH CVTBASTHAA Hers) | Tere ce AMBAM

SKMPAPUANM MATHS LVCSTE GAT Targa Gelln wsiea : few

aaa 1a ok Saas L, CAA GSAS OsNS BBCECH |

TIKG QF GAVILIT SPS Baca cmefin | Tay mss a ANE

GQ GPA Ree cHremerma gaa fea Crd; we EE

Sra way cali zeae of cael Savy cat

feawal faaise ca sae canait sella aterm a a

MACS MCA |

fea ace A Taare com sian osld eq ae Gem 227 |

Bara A Tye STS WN BMS x,y, 2. SIE Ary LF Wy MecysA

CS; 6 TE HA] MACS MCA dz aa dy. fecqe wen A fags SACRA

Ber Ale eM aa SY, SCI AIM Wes mca

5Y,=A cos 2nvi. Ve MNATSS SAAT Pes ;



CMIKGH BISe] 22>

em atm L, am cramer cre fay Ba ok Bem rn

MVS MICA

8Y y= A cos 2n{ vt - . (3.58)

ant d= AB GY! A= saRtTy |

ena yay age caine epateq (angle of inclination) ax

Tawra Cl MAIER SH GIR AMG SM RAKE! FAI AB OR

CAA O MATS YAe ATTA |

B frqa Ses ee NAS mca 0, /, m. eT OA Fay D 4a

AAG MMA | Bl AVL MER Wey

D* w= x* + y? + 2? (3.59)

d* = x*+(y—-/)*+(z-m)?

ax? + p84 794+ /% 4m? —-2yl-—2zm

a D* + 17 + m* — 2(y/1 + zm)

= D* — 2(y/ + zm) (3.60)

L271 HATA BAI / OAL m D FATWA GAA FAV CRB |

d* = pP* [ 1 = S0y1+ zm) |

d=D| 1 - Git zn)) Bova Wess Aye Gary Siaa

op. (yl+zm)
D D (3.61)

wee A frees craigs dydz araecea eee eT B feqe
SACLE SAIS ATT AACS mca

~ _1 _yl+zm .S5Y,=A cos 27 [ vi i( D arn } dydz (3.62)

2 sas B ies ce sey enfaca we) 4 fears coe Siem

Ce Cars ok Ser Bes ake a mee caawam Sem fares

viata 1 eae B fages wag fag Bes STS SIMIAN GUE eTETa



200 COS UMP

fafa siare Bar ok Secs Hareeey Bars ecqi F ad ae Y,
Core ATH

fle cos 2a | vt} ( D- vise ) |ay dz (3.63)
2

Fone — Ouca an Seace ca A feels ab emeretEa
THB SIBS ; TSI AUTsEAcAay an Gren Tae +5 ne +5.

ANT 87] AS 2a( vi - xo 3s an v,
i AD

$ §

Y,= f A cos ju —0(y] + 2m)}dydz. (3.64)
—a -A

2 %

ARSC Alaas Hat Slors AEN META (method of imaginary

quantities) AAI CleM AACS MITA 1 «VM AS CHM ARS MIA

cos {ju-—(y]/+mz)i= eli ~ (yl + zm) (3.65)

[ MCA ACHE TS AGS eemy AH CHeR Ava }

SIS] ACH ATSTA

a b |

Y,- f . f * pelle esl + zm) ag, (3.66)

“50-3

Gk ANS us aT NaS Go Slam Bars Asay

forza aiera eral aa | | BCH OIGTA

.. _ tee ; .

Yp~ Aes |" e~ inyl dy | e~ ium,
-§ -§

l {e e Hart _ ¢— Halt=n tsAe Tal

x 1 _in { evlbem ~e7 bibem|
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- Aet_t 2i sin ,avl x ae 2i sin 4bum

- Aes a sin yu! - 2 sin jbum (3.67)

oka 9 Ot BN aca Sian Orn As

WTsin 77 gin TOM
Y, = Ae**. _ AD —- __ AD

al mm

AD AD

val abm
sin 1D sin XD

mal | xnbm
AD AD

ORIG Sloe aha sfors ay ae fen ena aa GEA fetam

SIM acne | 8S) slace aaa

sin 72! sin 7OM
¥,~Aab-...2____ AD cos 20 (»-2) (3.68)

ral © avrbm

AD AD

B fears encena Sige orem wera ok atone faara Ff

RECS 1 ASAE SAS) Unt. Orn Aa.

= Ae**ab

sin nal)” sin rbm\"

AD __ADInt=A* <a mal b 7bm (3.69)

AD AD

ral abm
atw 47 aH, y p 7"? jp” “*

Ky Cra ary

Int = A*q*b* a eo =

ai A=1 aM Ay Sta WET

Int = atbs SH oe (3.70)



QOR Core anes

Pes Viach Cre Tea ce a ata Comniodta refers ce Aie-

am 4 orem fence ( aalena 3.57) wre alee ap afer |

BRAR NIST WHA AWG CA AA] WN LANE LONTE SA

sprmizera witoca |

nz»

Gn

az:

GD GH Gl

np GE Ga

GnRneg@mn CH GP Ga
Damian GE GE Ga

Benn mRHnRHeH HH
a —— 2 ——_GDP GD GaP Gl»

Gp OD Gl

Gm GE GE»

uaa

ena

a:

fsa 0.00

Festa fecw PREBZ ayaGa (Frannbofer diffraction at a
circular aperture).

CMBR BGS AAS WH Jess fers Nasa TIM aes |

Gar eps Gereze feonca wen ara yaahwo ay Sas 1 ae aTetA

ecnefal 4a (celestial bodies) afefarwa APB 1 ae aqcdhwq

aa BG Tye aes ofeias HIS yee wk Teenie fawera

GLMSS ZVI |

0.08 a fom Fares Teas eels arpiere coafay C ox

C «a 30 fem omasel am ACB craca stwce: ak face Sor

aR encareafasren ferecera oporefes ccs fexeceta elerce

antes gtuce mat fac waters om aqeiace aareare afenre
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fernca Taefe etree | aR afer L. aman aaa cree
qalee BUCA; BC a2 CRITI Ae faeces ara sew

afagier wen-mecern Gry faéa efaca | ACB Raeraea ae fam

fERwTeT STSACy ce SA VAPES Sere gate safes amesarer aha

CraIcal Race CF wae AG. fenscn C fasaq Sua ae CM. Bafos

masa apagia CF aa AG ak ma CM ag Rize 6 ce Seon

afantce | | wae ok Gate afaq acy e-onelgy eBrq AC sin 0.

ear A fey eacs CF apna Gog aft AF; ae 8 Area

apnea Garyy NEeCsE AF. feqec ale D fees fafam

OSS BE ey wy Bm oy CA 6 CD AgecaTey ACA CHI A ATA

> SA ak HA Meryy cHABA

dA = pdpdd (3.71)

[ ayy p= CD Fay }

D SS ACB og Bom ales ay Rens Efaucs com

afqare | ok aera D oa A Sees Fats ANA afracaa

we-mTelesy WTDIatA A was E fasq ers fate wares abwarsa

THN-MNABA ANA 1 ASA oF wens o orn Wa

5 = AE sin 0= 7 (a - p cos $) sin @=Ka—p cos $) (3.72)

2
aura a-feamarm; /-F ©

aaa A fag z8re facts ser ale en aa sin we

Stra D an eufacs aatys cry ars Serre Sea SOM HTGIATA

sin [wt + /(a— pcos ¢)]pdpdé (3.73)

ox aay feq 2éts Bem scoya L, ara SRE as

CA B74

2a

f f “sin [wt + (a— pcos $)|pdpd¢.
0 O

( aua oss cae 6 fare ercerevtanl fore sa Sacer



208 COS SMT Toe

alan sarees 6 wafsatéuaniecs; apa Je anfeafos aieza}

FS AT AH

2a 7a

= sin (wt + Ja) f jf p cos (/p cos $)dpd¢ — cos (wt + Ja)
0 0

f * f p sin (Ip cos ¢)dpdp = (3.74)
0 0

Barwa Tools afaarena sen ate faceor Sal GH Vea CHTATS MOM

ARCA Cl AMM ARTE GG FN MTEC | BIEN ACB

arate fersars oferrgcy (symmetrically) 72 Sen Taoe SAUTE |

wee D of TS ana Gio AMA Se ACB Haacaya Sra at

ats afer sabge eieca sere axrcws wera Aas

MAS AIH BATT! «STE re a Ce ae fens kyr afore

Garo Tyee en oem | «yea Varwa cae osm wela aferrema

CHE ATSTACA ET TAT TASS aher L, corms CTSA

care Set Y x8caq Tage

2m pa

Y= sin (wt + /a) j | p cos (ip cos $)dpd¢ (3.75)
0 O

ait 9 Cera, ude CF face ereemesiasl Gera

Y? = Int = | { “ { 9 cos (Ip cos #)ded9 } . (3.76)
0

GR Aare Fe MCX Sa ABea; esos wizysedin mh p,

AAS ¢.

a

meats 2274 ( p cos (/p cos ¢)dp
0

a

-(72 cose sin (/p cos | “Tcos Teor) sin (Ip cos $)dp



SNCS Wasa 20¢

/ Sok ¢ sin (/a cos $) + I* cos {cos (/a cos ¢) - 1}

sin (/a cos ?) ,.29!n"( fa coswa Ta cos ge ~* (y la cos ass (3-77)
ale ja=2p CAM AWA Sa ATSTA

an 22
_{,2 £ sin (2p cos 4) ' sin*(pc a,)2int [2 J 2p cos o d? - 5a* J (p cos Sve ae |

(3°78)

rasla ey ¢ wisacaty aie cian aareaa aface afamens ares
ATTA (series solution) wels Qaewa slacwe seta faafahes

ATMA ATA CASA WETS Mca

sin yp th et
« {3 {5 {7

sint« 1-cos 2a | _2%at | fat 21a? |
ae Qa 1S 6 TB

BICeE

an 4 :

7 _ (2p cos g)? (2pcos¢g)* (2p cos Oi" Tag.Vint=a* ft 13 + E (7 + |4¢
0

16

L6 [8

+ vee] do (3°79):

GAYA aisle ere oe fees ANTS Bal AA; LAI ANA:

Tacaa ACHSTS AIM Val AVANCE

2r

: _ 1.3.5. :: _On- t)[costs x d 5460 on 2r

io f- Ps eos s f)* | 2%(p cos $)* _ 27(p cos $)*



208 CONS enceraizery

ne hughaeyereey

ime f-3f 2)" ES) ae f@8) =)

“ne at e+ rt
"[2p _ (2p)* . (2p) ]
112 ~ 112128 *aigige +

eran

. peels Bay =~ 3r*q* Pt
ear J,(2p) miners sex sor Om sien (Bessel’s

function of the first order ) an @Bm eva |

JInt. = 7a*P, (3.80)

oun festa zedta serera aifemrena aafers P ara sary Beae |

Int = r*a*P*,

Pater par way aoa wae water (convergent) x7,

SI PAT TN MATETAT ACH ATH BS ATG OA VUE NICHT

ay fam aa; po carsa Aies afes asian o cara mfaascars

AHS ACY VISTAS CEM RATA | —- SSF QING Tigzie pan wat

BIN MCAT ay THN WTA Wal BAI KAS SBS weres aA AAT

Bz) as Ie Ae fen MACS ACA; SH Ok ANS CH GET Slaw

Sta A SA Seema aN @ TaN ( HET) Clea face sizca

Fe 70 4 PaO ok aataae geis.. facwa crem cofamn fatex

GIN SSS Ales por ame slasra fae Crem sla

CICS Virvens
DKA FA pl AF Ale ast WAI Ql op a8 Ae stavi

AGT 5AT 0 |! SVs aN «16197 0

aw aaa 06107 0 Sed eas 1-847 0:0017

fwela 63a 0°8197 §8=00:0175 5a ra 21207 0

fasta aan 11162 0 "NOR GEN = 2°3619 00008

Be oeN «(1.3337 «6000042 ge aN 26212 0
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oR GTAM RRS CHW] TROVE CH zie GaN Shawl Acq faainfager
P oom ta dna. , 1a. .- 0°610 aay 5 = “xq Sin O= > sin 6=0'610r

O'610ACw O@nen eereens eeeq sin a (3°81)

6 wig YAR card alarm caren ag

06102 1°222C =m ae (3°82)

outa d= fea a= 2a

d cara Bares ate fers afess aferw CM oq Rize ana

as mye Veo slaca waza ergetcsiy (semi-vertical angle)

WIGIRGA O. ASA, GIN Glasta wera seca Fes wa ok Baa

(HH RAT CM Ok Ly OAs Ca Pretes cenfarg) GaTTeT BAT ae

baa-Vigsra fara slacer cre Bera ca Fare feces cena sas

WAT AACA OS MY AMBVVD Fosia wea Varwa sen wala

MACS KANAHMA BATA aq Gay ate Sars se VA ansle

SETS (Airy’s disc). @cens-Ben xq Gam a Beta J SUIMNCTT

ese cit a Tac areas «2 cate sreTerees yy onem

WA! Seq Camtwe comcmrerta facet a Seca Gayerey cavit Sacer ok

caela siplea aiigcae ge fs feat os crn aa |«(earla bs AS

KONA BA] GRR AAI as ATH AVATA SAA |

ost wets caviar cenae aA AalsAT TH AA

waa SNe Sse faite aa. fey crac sileaqs wag

CCT

9= me mM=BA FA; aes wy;

Oa cM aac aay Stas fata aa cl FINS AM m,

CV AI Sene Ate |

CUTS AT FSH WAT CATA VM ALCFS VAI FM AH

g= d = Tecaa ar



Rov cars eiaer

BCA Oa mm’ Rreagles Gee Hem an) «Barn ses, feta o ela

GIT GAS CMM NGC AewsTy 1.22, 2.232 wae 3.238. Farcwa

TCM weTies AAcovwl qe se ake aula oylsa erasa

Tree Bea erat arate orate ea arenas Gem aaa Cee |

Geile cra fect arrafoa ercenaciag seaita aa ots

SIM Ce as | fey zerea fect cena cess Slav feels

Wass CIN Clas me 60g! Re omaa weagina she

SAS FGSA SING ass ASME MT ceca sly We 7

OMA 6S RNG AAA Weezer crn Va AT |

fot 0.06 TSE 0.08

=e sBc5 ale Bra came qarea face encema sles ms

SA Gta 0.0 ae fore wafers craios men) Wea 1 fey Ae 6.96 2

FARIA CUNGTYG CORTAl CANT SAA |
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qa cauifecey waesrty Wawa (Fraunhofer diffraction at a
double slit).

ok area male Ahem weacss Seniesa cana afre eka |

Rae WISH Wercasy MATA MAM WHS AI Ve ATS sa

etme) fey zone ober ace Se enter fog onda aca |

eee way whe Bed anise oss conten onbpraz

AMAA, FSA OIC SNS Sex vac afefawen Gecak whys:

ela gary Ses | fs sar eae yais cr see sia!

fay Saag aleoraa ober encenscen uae afelaqen erat

FAT PACH SATS OA CHT oF mbes Me AH ATE

agi fevlas Bae ote center gaioa oe yet cen an 2

HES Bal Wags Gawcacdia aigw Gerla aa fey sear ober

qifeg g2ica 2g GS ce aai @2 arnats O.lmm sete

0.5 mm OF WM AN TA oe BCA TM PRS Bese was

SEM OS 1 «OA BYR Cl BAA Wear ATS aera GN Bacaza

areos wma BkCe TIAwe fag aren sera oF Garay

aces Fe ae SSS. MB TA GHG Fe BIC Feys “TS Sera 1

OF HAPS Say CFS AMR MAH Regs aaa sa Sieacs |

(eH AL O.22) 1 AST ass Cauieg Soa ara oF an Gafeais

TARTS BBA | SIS) SBT asa Waaracla enigera zeta | Sar

MAB TAHA BAPTA Weaaa 1S fee csie oF ce Baecas aba

AMA ASA SSS Weg Gorey |HToM acs 1 Farcwsa Slaw) casera

MIA FAT AA SACS sca Tay ys ew ancaa fars Share ans |

UM BISA Warsz Gena Ate Aaa acer os casita aaa mem

UA Sw ATS UAS TCS crest Ria Glass xa YS mafaaTsaae |

CORle sreacaa BB ME BAST Gay Bea, Ala Was) Ba VITA

GAA AWBSS BI SISA Sasic wes, Cacsr was) wees

A LACS VMAS BAe why Gee aes! wkeA ANA ace

SANA ACH TC HRA SLM ASA SrA! «STA Weresadl ay,

ORTCAT GTR were faSn aiaca canted gioa wae Barwa aa

WG HAs CET Sq las wy Wars ecm LATS Slee

TAG Gey BTS ates Aiea sm scare) [ACH SR FN Bea |
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Vice SSleaxsiy Aa (Inteasity Expression).

GES UTES CTA CE Coraiiodian oretea acai a) ghace

CVA] GWE AISA Wags Va AA!

0.09 a forms esis gu cavifed craic tame: fence

Wier ON yal BBacE ce sais contacts ek AA wa ak ove
am Fa ne: ae akae 6 aeeA QwEe Gey aay

fafeer 1 were arene aber i crs autem eafes sta

6 core wafewe SBcere! «STR REM OSE SS CoNTECaS

SMS SPA TN aA ate fea wa ass ese Fares

(3)ae

7 sl] ae
A — | oe

0 x

fod 0.09

WN Ja WAS mca | Fors aR Jaret Get OA wax BC. Bam

AAT AA ATH YCSSTS 2G CHI UA FINCA TA GLA

1g ‘2 (sin i+ sin 6). (3.84)

Saran faioey ZaxIce cH amy b EN SRI FaAcSre AB FSI ;

Bara colics miaain ate 28 Ex STA GTM MVS mica

2f= = (sin i+ sin 6). (3.85)

a @uifaaa a Tem a aie ser wees sem faa ec

CEN gat Re TH RRC d ( O Trace wen i atac +) ; wae

at Set y, GM aR

y,<% = ¢ sin (wi + >) (3.86)



OLNFA Wasa 28>

amy a ced entes sey wn gtanee sin wt. ae

qautents fan aafou ace ate oy, an eta ars cre aa

yan? Sf sin (wt + $+ 26+ 28) =4 a sin (wt + 3¢ +28)

(3.87)

wee MY ORIN FGA Bat ok @ A fees Secs 7

2¢ ae B faqs 26+28. aa ase canfeaa aceon 285

cm am @ (OA feaa ate wn Sem safees wera ma

eee ¢. aqqyrera BC canes ate we ¢. yom O fara

wera BC crate mn 22a + 26 + 28.

ASM yo HMA TN HAs BAA 3h + 28.

Rxrcwa SScaa ATS AGIA y, ay as ale Zara

yey, tys= ase { sin (wr+)+sin (wt+ 3+ 28) }

- 2a sin? { cos (6 +8) sin (wt+26+8)} (3.88)

FSA Le CCH CHBIASM Bivens Tiss) Int WGA

Int = Se cos? (p+ 5) e cos? »y (3.89)

ACH G+ pas (a+ 6) (sin i+ sin 6)=" W (sin i+sin 6)=y

(3.90)

Wea+h ade sen caufear ce 285 tees cular

CTH MS TIE |

Janisies meiscse worst @& oss BH MeN AWA!

faufateegey a8 a oem TBs "ITA! 0.0 at fo AB wr
DE ie aenfea ogi Barwa acsrece® fence Alana wT

TH RVAE a TAMA! NS ACSA AWS Hey! | MSS ANETTA

aha 8 crafeg ghidx Gem iceman ates eae ak

7K pafes tare: a8 afsarma geld ary L, ak Ly

‘ob
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WAC SN ae; b TEE See aS C fears cow ofan

afy Gentecs gas arm qa Bra C fey ake s gare F fara ay

frm ce anersaiea omit Siarere SIE SH ARCH GTN ATH ATH

C Teya Serra corn ara Sra a Set GReddy

dy = A cos 2x ( vt - 4}. (3.91)

au A cule armetes ama fear, » Bar Sones 0a

A me ele) | CF aay STH s A SCA CMT AIATS MCT :

As (sin i+sin @)=s.6

6 = (sin i+ sin 8).

seat F feoge Torecd ds ree Wi Sem CRA

dy = A cos 2n( vt 53) ds=A cos (wi -«s) ds;

wo Dn e<279

Ly CRM CORSAGE HTS Sey oem wees Bo afeens

(+2) etce (5) ware ae -(5) etc -(5+0) overs aan
US Apert Sige |

Qos aage siercea weis (method of imaginaries)

CUT Vien OTe AH

cos (wt—as)=R. P. ofe~ | (wt ~ <3)
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Awa MIG Sey Y mpieca [ RP. of aaa ay fafa |}

be !

Y=A f e ~ Kwt- 4s) oe fj e ~ Hwi-as) 5
b
3 - (J +4] (3.92)

4m fei<(5 +2} _e~i«(3+4}}

fF eT}
~24e"TM { i sin < (3+0)-: sin a

-74 eo iwt { sin < (3+) - sin ~|

4A Cos «(a +d) sin <2 @~ wt (3.93)« 2 2

Wea Kore faa wweeceve

_4A a(a+b).. aaAmp =< cos a an sin 5

ale am ay

“<a @a@ 2 TQ, . ..,"575 ~y O= 5 (sin i+ sin 4) 9.

“(a+b) a+b _27 , m(at+b),. .... _
ZO yt TS 7 (sin i+ sin 6) =»

SII AB Faery eBra

Amp -%4 sin ¢ - Cos y».

= 2Aa F fcos Y (3.94)

<& afer arnivda refers ary ataeny Age Ofey ; sy
laa “fgvéa Sn tae cx esid eis HEM A eNTAAE | Rae

FIR SIC Core fear en etace ll ; ene Ten CHE fama etl



288 cote wenstter

Reace A. ASA A qeelo cea cere sete oninacE: eTsaz

Ly OCHS STAB STMT Stas wes

Int =4A*a* ae cos*® ».

nf
= A*4q* no cos® y. (3.95)

BASH ACAI GAT GA FAT SlASeA ABA (Distribution of
minima and maxima in the diffraction pattern).

Srcay wMeTselse Ah eco crn ae Barssiazi

gare yacea Sry foe sea 1 | VRICHA AY IeATD vent mL8B

ore cule sagem aezécaa las ate fence mes)

force 1 feetalo cos*y cre aca cy gic antes sare ena

ST ae Uwe wera oMeviate wa fag siaca

BCMSAA ACI Vy a] AEA fan cw ak Bata qa Gea sag

arcaae ANS e2a; Bar aeufeq gefoa acwieforek® azécaa

BA wercaa- ATS eeca 1 | Maa Bacay gBion encen aleryieras

(superposition) Scam area werssze Sets sera |

CATA StS] HIT OA COBH AU Seca TACHTS AG cHH

y=(2n+1) 5; n= SUS ALA!

a domn M= BTS ALY) (O ACH, MAW MICS FV)

Seats BBS MSM ATH

~ (a+6) (sin i+ sin 0) =(2n + ns (3.96:

Wa (a+) (sin i+ sin 0) = (2+ 1) - + BAN (AN) SAPS Iz1

(3.97)

foa Stee orn wee a sen coufecn cee etre fuels

Canter om ae GY (a+b); ae Baccrn one gale a:

FRC ACMA GACH AN) «Beare Cras Sie 4B WS TATTLE +
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qhic crutecaa aca Scena AS atworcaa ( ate (at+b)—W coreg

aia ) CwCH FIG

Wisin i+sin 6) = ©, 5, >a Stasi (3.98)

aaa ae yet ors) | W(sin i+sin 6) Reis Gente ZB OTN
SUCH ACT MY MIS 1 «Sar oF aq onlays ate faces acne

* Oa Barn farts wena ans afar oars sae sey eae

Baa CATS WH HTT MPA

g=umr OCS AGH BH

(sin i+sin 0)=mr

q oa(sini+sin @)=mA — A, 2A, 3A...( OA aM )-- (3.99)

BIT GLETFSIT! |

ATA HM WA A OF Acssis oss caufacs cena waa cigew

AIS ATS! GF ACSBG mnias eam aches coin 6 Tacs spy

TMPSIS! AVS AVeqT | «BING SIE ak A aF C31 Goa CAa-

Tema Cenaz ET Srcerecias alas: «aR crn Tre ca

a(sin i+ sin 6) avert cenfema g& ences aba aca 7e-ones ;

Uy ot ayfena ca cry forme ce a cHca mamas mA

SIH O Tacs eMeTeSaw! “A TA ( Hallas 3.50) s

SAMPBasa alan gio yusa yea Tena see Claew

TT YA Vaca TS nace inte sn ae al ate fag yrera

(approximately) Taare om aa ca faaietesqy a SAN a

(approximate value) {za Sa) ASA | OF HSISS a ay aA ]Z-

TSA SIA Sar ora AA

YONT, N= AI ACW —- Faq GASB!

4) ¥(a+5) (sin i+ sin 6)— nx

7 (a+b) (sin i+ sin 9)— ma --- FET Gas)

a W (sin i+ sin@)=nar (3.100)

CINAS AEA Orel AH CY (a+ b)(sin i+ sin 9) gale arntecs

Aes (corresponding) fey Gere GTS STB oe ATE



28u COS ALeTsiaery

see aleoray Trae eepica arn nA ator ate geis eet we

QS ARTs BM SITcws ale GaN AA | Sy cl AS AAI Sa lace

( Seffe Ma at oieata wm a TA; fey om areas ak

oreitera nies SH 1) ass Coufecda ere Yq SN GRCHE ay Ot

Sega Ais aa ass cafes TSA arenes ere coufeca

AE DSU USs | «= ySue crehecaa erg aly Yq SN eA Gea Baa

VISA weyie Yq eqs shcq wen Cealln arenica arenevlasa

Sm wicaa faces yak eica aitca ears efaraq) wk aE Hsin i + sing)

=n) @& AS caTorplvers mies Eke Mat MNS Clee ban

STE ak AVG CAS PSs mem Ms eae ea ober

cauifeg g&icz erg ya Sa ara ca aim 2 cee oan Ciger Be

o% ATE LVS mem ae Bai BV orn Force |

eens Sawa aa aq niga sieve eee secs gais qecss

wre sen sian Casa wa faa sare ery ca aR GBs

imensity

AAAAANAAN ra a ~ ati - ya
erdern —=- 9 6 3
path diff \ = 9X 6 3X

phase dit Y-— 977 67 37

ws
oder m——- 3 2
path diff ——- 3, 2X

phase dif @-- 37Fr en

{ba 0.02

CoH SH 1 Viacm AiG View! Mem RNAs | creaivdta oerece

at arnvsiae Aeet Tiga SN TH 1 ©.0a at fou adqri ETE
CRU SUNE |
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SUNG costy qoea crnfor! «byl nfaisw alesta aeray
qaaion aterm week Gea ami kere ere aa ates few

aM AT Weayae Claws wa ore sare alte aes

Clas cw KACG Ariacas Tacs awe: since enfarqs fecag ahs
fate was arg Ais aes sx eae 2q @ we ones;

AIS LRACE |

jeoln fom STENT ots canis asa wea ales

aeace! ance Soucay Teagan ned fates are:

Beiaiocs ale eens Clas wa crac eeace «= ann-

fou rem free afer 9 coca oa Seraa crnion geita
ates cite (ordinate) I sian | fre coata Claw feats

fos OFS CR CIF] AVANTE, aS ca Gelalva corloqian 4

TM YT BA AMKA Bat Glas Wana ase 4 yous sSarq |

a® 4 qeeiea afaces sa faq gafo conten @ ce

ests FE Siac GTS oss HCA art as asa TIA sew

Sem aq | Rare sae arragien ae L, oe ae age

WTS BBCI afer gz cwwet ase GT Wes Cem sa isy

gels wear comm ania Tey Sige atic Biwom aera

Are ex wT SAN Vlas cena L, ase carrie afets feacs

ute 220e are Sem can Soa Tey fear aa, Faq ek Sem

IT AAS! BH HTS Slasr fees Bes oN LV Ms |

ane aft fafaa med ate ana sa gfe yee

UR AA Cone TY Ss SAN Aa Cl Aleoe ae ce) FS

Ga, Waa wercaa Glass AWA GAs sage (envelope) TACs sre

sim Gao aa fan sai arat a ae ANA Yas

ASCs aerayiegs Gs (ordinates) TIGa Bersa Tea (increa-
sing) Gaifc Gr a am ea ora ate wacom oan ma cetica

qiva free afam eniaca ela erecaa aq Epis fea ac

%.0> wa ( Beht Tor) crea stare! cealla Wass We CH

a Tivo anew Gran feces alam enfce | Ber ce TAS

TAY Sos eaigs ales seradian at sie eps Gen facet



28v Cons ‘Gncersizena

Wem TW! GIs We eaw sey aie ckyiey fora feens afters

BN AST EAT; ay ala sea ae GaRe Eapis
CU LVANE | Was TN eer ok wenging caw Slaw

AT SIN Ba Cons Vay |

0.0m 3 focat GUT Ste A ATE BR STF) LBALE TANKS

GUUTEA OPE Ga SIE NS Aawaa sie Faery AWS SITE |

<0% WANA SH CRATE ABTS 6 CHIC CEM SEPIA | STATA aR

O CR HITS S GR + BME AWE SH! «ST aA O.cy ars

8 awe fats om were ona 1 fesman alana oa aie am ee

@ aan auteaa Seq afonvera entese atare we Wasa

AKT CH OT AH

a a sin G= 2¢

2 OBS carry Gera ASST Wacsa CHG CT AWB

an W sin 6 =2;:.
d

2y _W
FST 2¢ a:

BUM CTY ABCSE I ass CHI 9 7 HA

7 WV arbEe

d a a

15U 0.0 CISA GNF TEAK, CRS = 3 A RANE

aeaq auita a: b=1: 2

AACS MSM Ty e+” = 3.

aly crenfacda org wae Varwa AUNT TUNG SOA CHA LNT

STMT TA VI Wels CSS GTA GA VHS SHIEICA

maaise etta) cana seu coms alle qGA aera STH

feafe ( aaiwce ) alee am eatys eiiacs) afew : b=) : 5

Sm Sta aE UlSSta BeaT Ae wy anise) Rxcee onion

a Cats 44 8G OH eR: 10 went: 15 andy eum er
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|axrmie cout ; Bom CH cea Conn TAGA aIAA AN}
eS Sen colt also wey sweaa eniecs |

qd SPCAA VIM (Missing order fringes).

0.0% at Tora Gels, 38, TaN Boia aera aw slave crn

MAA CA MANA CH SAT Blas sweaqian saa sq cryin ona

arias aacne or | «ear afeacs & aaegaa ge NE Za ST

Sawa gaie wer orn aa «ek aera aquigies ag aca

(missing order) Waa a eat «a AA agra aAslsqeq 3.100

CATA USHA Waray oan Glas] ema sau; fey osF ATH

Basa wWercas BA ( Velie yy) Clase ak ass cacy Geoy

glam sent jog ate Clas ok ge wes Class yaw Sea aT

O2AT STA LN MPA | a2 aT apy sts legs eazy

ACTS ; CHNTSA C.0y FATS CH WA CH Vara Rowe AT Slaw

SEMA QTBTE Galo ANT Slat wert Gerry SBA | Aw SIA Bers

Aiea AS Bera frags

WsinO=nd — Faq Sao aliens wes

asinO=m\ — B&Q Sawa aasa wea

Wsin@ na

asinO ma

W onq Var. (3.101)

a mm

Toms alesse carga W: a=3: 1

Sa oF cH m=1, 2, 3 Reniwa GN YW West FA WA
3, 6, 9.

alfa Wo: a=2:1 8a Bt

m=1, 2, 3 Beuian cwea yu wereaa FA UC3 2, 4, 6.

CA OBS falas aa acer: om eR mn Fees STIS AM |

Seek ey acre wea Berwy ema wy W MK 2 oA GNSS PS
FA NVS Ae GIS ANT Tom cared | FH YY AAT Ve

ANTS Orn aM 1. ST Wa Bey Ww TA TE eee
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Gigs fee akrw qy scae sew orn awe fey eee cebee ceo

GF BY We MSM FST Cas |

et BG weayias Aisa sa ararerae yan ami fos

RE Cary SN acag alee wets ye eka: «kita com

WeTT HTGIATA

W sin 0= 3A

Rares gale creates acted fay e8cs fasts afaa ace sraonelay
3A. SA GN as wey Tea oF ira Glas waa TeRTs

sey Fay Tos ok ak cores fais aslo confers ge one 20s

Arse afug orernelsy A. year ak Gules axe aay ok Crs

ae Slaw atcaq en i cntes carme ak aed aca ake |

sree a8 9 core gato confects acereie etre ffs encensatas

Cs Ba TH Teme ok orcs Also seas ey eee Nees |

FU-IMET WANTS Giles wy a mA VzCwWA NTN

SME Ua ay b at anced Som sea ae eras lass

Slava oon Sens an ekae! ate Barware a anizlss

aie b Ga Rt AGA AM SLA ATS Brera wy Arxasss ans,

fey quted qifta sen gare arom Barwa ercece Geom Tiwors

areca 2m stars efera: year cealin aaGa aeraa aH

VUTWS Biwow ass awe waiyese efara: eras ale awe

amb a ag antaarse mien creileas ae a Sarg EA Sa

we wea se aipm sea sive alee wersa ae y8
ATA wiaase cera acwme coma BIS BAT ace AAS

ates arenas sen afen ata eaters 6 emt 7 a

areca weraee Bara faethe arm efor |

qu cules cae aeons aizea on cera Gents AWE

ora Bice mca eR aA a Ble ae? « HS

CEN Fz ERAS SIE Eke crea an ce ak aexad Seriaa

Fra WAST Gk Bioos TeV awe mca: Race ones ae-

feo aS ecwwe s2fo coufen etre em eninn afeuine

(superposed) GRCUZE ;; WO QCA Divo wee cone Fu |
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SM Fs coulea Wasa Wes weeny ses crn aH

arele cawfes® aterg sata arenay af8 wai oa feels

Crate L, ( fou a 0.04 ) Cem wa ok Ghis art ase Ea

AE | SA NAST Seen cr fre a kn agenre

waracea Tale ey gars Seon aenfas SAFATAA (secondary

wavelets) aifwora Ton ena fagt ani aware ekfes ates fas

aia am cavities weacria Sexier sag ane ates

afer A Se! | MATA Sa Tacs AND AIMNAGsS aE AaSaS

am STS ONT |B BNCAA onesies mem fame

( adieaq o.n8 ) MIANTSS scasahamens Sarge ae AU

sian, AUNTY o8s cautea aatwy asa aceTSelacR

nies fea wa zeae: wea eofers aifs apis ge at

Sas SNS saearena sieges wa aS weacs I a

SAS UA! Ms Aes Garacea faton fay sere

TANS MGV GawnpAa Viwowacs Vasa Ae Mem crew Ia |

Hea ak Tes ors cafes cme Fucrniacs weacaha Serfacs

FIM BIST LAC AVIA TEI AN WAS wma! a jWsre

Aworaas AMRIT LIC AV ACSy IG |

ica sserna *fafrs etcwa reica aiecas ciafon fase

(The change in the nature of the fringe pattern due to the

influence of finite width of the light source).

MATA BICHA a Ms PY Coated AIC eae SAICWA ICNSTT

DWE KHOMT ACTS CGT STS lACAoeN Ba AVA oat Wercay

Cz ary werk cry eBare seenseen TEN CA aes

VIQS CACY, GI xy cwiaeqy fons we sea a ae!

fag osy ofan cafecn gan mecq @ ok coeifecns erge arenes

were acaaieey fangs aiaca) | aecad Aiea cena a FeAE A

Gunite gtfice weit am wares SCeTsAPeTeN SIMTSS AACE

or a ataan L, aca crepe Wiese wae: fey o®

Pr Ge ak ce OL, COR CHSPETM AFIS NUCANTPTS Ger

BES aE ak maeTNTT CHG ere VSuTT TR Fey CFSNTS



REQ CONS Serela

TIS CASAS tan acasyin aaa ATS sinm wy SN

aa Recwa acess esis area afamena aS siace wa

ZUM ATSKIS GEN A Fe caviiecas Som Nise Ten

L, erm toa arerem fafon qaqa edtes sara) aH

aso aecaia afzars orerent walge acreqia wena

Vey Ura Ae AS BA oem Wee oF ANeylea ANisy

WA | ATS Ray ERG arenies aaa Gea fear

TAR FA LSACE GOA Bora wie Ae re AWS Ae; Tele

MA glo mama aa AT SA ea ok GRE Ser

Sax S mse asic xara abarren as cautecsa Germ

VSAMNSS Bind Sacwy MTG cs Mey AERA ACECse

L, QU CUBS sry sey ATS sara «ak GBee BT

arcs fafaca an, oraroniea ata aaa sare: | sncenster gato

a4 cuted cm cn Seow srg, aaa oy gkite aa ante

CE cee Geom = siaca | ora Sen GBS ores Ane An afer

ate wecas ornselasy ree eter Bzcwa yes Sigs CM

Bliars CVA 1.8 > Ae foes Cre TATSvE BAGG SNCeTBSeA SS’

qa ate « aia Senn sfacece | Barwa aceree L, One

5

Vr WY| |
kg YAY aU
~

fs
fea 0.85

CHBINSTH SPE sey Seo Slane: S eae S wa Bers

coat aia wees P cae Poona tam autem on « CM

tem siamce: cafe arene mem atca oe stra of

gels qenceads Viger crea: ale < em yak eq EH wa

a eh org sie ons fate mera axe Qerwa ser Er ER
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ai fom sy ates ame oe stare: aasa wera

ert ae Eacs acaa fers Barwa va since aniacas fag

anofeera afeor ania sere colt yaa xtra afer ay

ATMS SMH Care: S aa S' aly os Mersie sy aw P wae

Pot TUT TAY sil Uiver Were acga waa ye sy era

gels aeraeeia wea oat ate Slaw fers cracn eae ( fea

0.83a)1 ale Caz creme sy seca a oma San Claw ona

YER AN RA

[: ROC

fod 0.82

faq. s8m qtr: fos wre fare sia a fey aie
S aX Sos Fat any TA P aR P Od GAY WHAT ARS

SYS HIGTA SIA for SACG CVA AA CH AANA HAST AW A

Clas aBrq ae oF cw TAG Dicey wera crn Wes AN!

INCH THE (Rayleigh criterion) PICA GM Wa LCG MCT A

ae aeete areata saa viaw cenis ser oar Claw alge
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fafam am sen a8 e2 cos wos afer ioiace onm are, sive

ese Maran ; Re acvew faedacl ator etiscw ara was sie
ON VWI a Tey wena cows Reva wes aie own wera a |

CRA FAI Bisse Wercaa sag Glass arg fate ay fraiaiys

WS CN

sin 0=0 =(n+ 5) n= BAW ALay] (3.104)
2

a+b

aSara ces < aie O on Aaa eH Sa es cra alee sew

Gla Vlas aw cry aay Sigs Aes west aka: crs

L, GR COTASTH Gl Corie Tacs Seselas! WTPINA
Int = cos*y, + COs’ y,.

( nafteang 3.95 aéay . was era Gare Sn AVA |)

[ria by : nat DX +9)}
a A

+cos* |

[ aateaq 3.90 }

=cos*

=cos*d+cos? [d+ (n+ 4)e]

[ GIA d= meso’ ufam wae aatega 3.104

Bae stam |

= cos?d + sin*d

=1.

AS A CW WIAA Sey Bl Sa AM aA Glass ze

RU TET GRA MATA Slew RRA SH COE SL TPR

<= aH" BW a A gat maT

ClaoR cae gaTS aera coh tera aces conn ate enfara |
aaa Tq eacea areas coally een Sigel festa cata arercas

festa ean Seer aegraa wenel ekra wee FMA Viger FIV

RUC | SER 2s CoO CONOR Soa crete AS ERA:

A 3a _(2n+1)3

“sy IW” We IW (3.105)
fog ate S wae S' gQie sept encase ences Ben a1 GER

weit ofzins oven cafes eq en wre eh couiecd uty”
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ecrerien Seca mh TET AAI SIAL ako ate caenfecas

gt once VAES ahaa ay ae yy 76 mains aa eA ACRE
aracea erate aford 11 fox at one c BBCw ARCee Be cre

ae | atm Slaee caem asna enfaca, fey Barwa

obeiace (background) “ICICeR Sigs FT Maa) = seas

See wy at cw geile nies eorona faaintas 26 ona om

SENS CAA
r

QA a o,-

wre OS AGT MAAA BUM BWeieaa AWS Ae Hens Gorey Wary

eiera ; SCM ATG Slaw AWS Aa aca ( fa ae 0.82d)

asa CA MMAR Ninaters am wa a wine acer

qruieg ercres Geers am Wercas edits AS 2874

aw J. 2a 3a
Ww’ WW

Ok SIME ACE web AYA ATMS Bae aCe Win FN

OTE MAN FA ATA | ain a8 ore), CH OCR ACR I COR

aiora | | Baa aie Bay yas BH La SA CaN aT VAT ST

Sl] SAMS QIATSS ACMA WKS Se MVS FT LeTI | SAK

o& 928 tara sen arse sie cia ae fanaa afaco

strat ad) aren eifaedi Regt (arbitrary) oa ~reeR AeA

Vue faa Bara | af em aH = a Cx TOE

xa erent eter cre at, ere ait L, cea Car gay Af

OI IUTeaT ee {VA

a ~ fr
SS’ = f'a Ww

Tey ate an ax ce ersur ain fem a a= ap’ TO ee

WSRTE ok CHT couifecaa AE MGA

_f)

SS 49

(3.106)



266 cote aenretawr

meare ate teres semis fam fore sa UH eat naa Taintus
aireryie Taare Sn TH

f=20cm., A=S000A, Wel mm., wa Mem aM

SS’ =0.05 mm.

wi@ceracaa «6 Statte asfeotaatets (Michelson’s Stellar
Isterferometer).

arcensoeras Sistea Com fase slam saga aneaa clasts

ok Wiatsy oR ITE BAe CH Wasa Gada zece wis

wrasra catiss facarwa (angular separation) sm ami | geis

wren ate qadtee ay fra crn aa ate Bara rata ate aals an

CONSE Al TA SLA ACS SAH asery aracaa ATS sfaca

aie ona calles facarra waa gm a= oy gin stat ufs-

aa yrered weaqia ae etn yy ae Clee UM cre

wat | fey qn oaem face oerencaa alfwea (Doppler's

Principle) mere erae Agce fata om ami afte asts waa

ara facta sface fa wea Sera cena Grrencay ATS aca AVA aa

& aera ayn wen Mes Ba Be-Coeeca ober

we 1 ware Blears yess ecenecigel Tastafeag

facta 3a) aTz |

0.80 at fom wats gu canted gaatee arya aacl a4

SEMCE 1 AATSSCA GST Free tw) «(Saioa Aaa ATA

AMPNTS! HCAS! Lf Sea aa ates wire

WeKss AS xe) «Aaa Snes Vlas) Alea sizaa aan Foren

SSS y GCwA ACS ANCA TN BAST ATA ACHE WO

f7Ss Ba AAG | «ah ATS yore Bhs: ass aE BTTF

fae fora is Sa Recs era Barcwa acars fage ores Clas 2

qer cea Ages gers ASR Aer fon aahes

encenaiaaa Ata femnca ey ACs ony | aka Fay Fences 10

siana sore aie 08 ca ate cautiecay rds as cant a mH RIRICS

& Saar colfers ara Favewa sitara (limit of resolution) eA
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atigca acs Sra alets were esis fey Seq fom em ai

OAT SHS ree RATS z HH STS Wer CHEER do BACH

da = ydz =(r* — z*)¥dz (3.107)
OYCT r= SHR SISTSI BPUTS | ,

et fom y oars caniieca Owesia Asem afer em eBance 1

Tor.
y Xx

Ray wan seres were came irq Om

SLTPOASA Se] Ale ws WA StI SABA A ae fay zeG

Tavs aie ences afea, a Gente an fem wma saree,

reonea Tata slave earq 1 | ater A Conted secre B ag four

Tran wma ahaa Som Glico aw crn eeare aa Barn C aa D

Tears aheatocs caw siege! | ware ak ATG afar PAQ eae

PBO oh TON Meo CB+ BD. eBweat 2arcwa wen-onedlsy 8

Core ATH

om 27(CB + BD)

fey fon etce crn am

| can; BD=W-0

OMA R= SHB oA Ze-craiecas ans gw; W = _2io creifecns

TOMA Te

6_ w( z +6) (3.108)

24



24¥ CUS SINS AeA

ancl crn secece ce OC faqs HUTS aoe encensaien afergiors

(superposed) E@cere | Rarewa GNCTSSlas) da oa AAEYMNSS erg

Rares aes wen ones 6. akewm aie wlaw aH 2da[1+cos
(3, —8,)) = 2da [1+ cos 4] .

5, wae 6, yale encensatas wes rn Eas!

“. CRRee 68 foga aay erans elas d/ ara aH

dt = 20" - 2*yt[ 1 +008 5" +) laz (3.109)

FAR ANS CA wa O lee encerselae aga sare

gan crated fafen een cite fate encences Clawra wats aiea

wie ery: ky Vinee sag A UREA fafen fey on

AH TH) CMR Se cam wn sien armnesian cin sfarc

RS AT a TESTE Int EH SER Core SRR

imn2f (r* — 24) [1+ cos am (z+ 6)]ae (3.110)

ata ata TF = Z,

SE) AM NIA Z— +1 Ha —1 BWA BNR cr aa ze -).

Gm dz= rdZ.

.. %Inte= 2fra- z*f + Cos a0" <2 + 0)]az.

=wr* + 2rs f (l-Z "iT cos oe cos ame

- sin 227 sin am Z (3.111)

qala fea ce wae eter cea cxrva ore PRE avcas
aaa feetla acid ade mee sin wie fran eee (odd

function) afem afea ware FT TPRCS PN) Se STEIT

Re avit fey O aa an O com yee JER HIER
+1

2a WO 3 2aWrInt = xr* + 2r*® cos (1 —Z*)* cos ZdZ.a



SONA BWyAsa 26d

awa fauiaies sae Wale (standard result) Baum Bq ay

-Z,)tcos2*¥*zqz7—. \ RAJ-Z1)beos 22242 pany (3.112)

“RA

Pr atforrrerra 22) =O aq x= 1°20.

aa Int artasrera feels emis «pep oretca wen

2nWr .
“By 7 122m.

a ay = 1°22, (3.113)

27S iS eee esas gee ar? ; ace Bn O faa
arena Ga free sian 1 year ak ease aera one

S204 |

©.80 A fea Bare crn ara ce GAT Clas ATF an
a

oa xm 122k (0.090 Fabeaoe AIH ) (3.114)

RQ iors een aati au we sfcs alsa face SIen
CS TA em eH TR Bel crrahs ones Bese sacar ( Bele
RUAT La Bq Bars aera) renfecna ary yak cars Lem WAV |

ONT Facergerca erm ok cq eer SICHIBATA CICATSEEA IAN

Tecaa ersten xfam nem feenfer ca — RRC SAA MICE

Se ME eeneven Fee wae 1:22 esis apie ate

enirace ! eee anni srefea (Airy’s disc) era Cl 1:22 oft
"Ten fenier ame eq eeis om nem frmce | creifener
RG Taree eins Bea ak 1:22 qenar nizsrats awe |
a aie ( eeke crofects sen aaa Ora fra sien

Was RST) Weer Sia MACS Cre WI fae eae

©.88 Ft fore cen aRcere cr aS SA AACS HATS NTN

evs qa crafea enfam ify «x cet afencent



200 CONS ARMTAw

CBTSTASM SAS ateiay aie siacvsce : fw eg a ce Sas

Brees (star disc) avery Grey Som Wales seq ak as Lars

een aCe Tae Siam yu-cqrafea afecee: sas

)

a. ,

a

fon 0.88

BISiSA WOMANS GETS STA SpE ANTSae stn oF ahaa aizs

« Ia Siam Genie wforsce | «AGI a cary alo one akrw

SINS ATH ATE Ory Mee, NTE] Wx. Sa Srycaa VCH es

crag isare ae oF me oneay 1:22 geta Beak afecarag

givcwr wenan eet afore: yea crn am cate wal
getter aa com seen feces core ea a ax Gates

Sore WEY ais eA Ie cauiEd a EH ATES camera

AU TAY ACHMIGATS MATS Ba AR See Rae AAC Sasa A

fata om ABA! | CoetecEN acme yas aTpIare ACH ACH WTS

meee Viars GIT ake UKE AS wegin AMP eT CEH

CU He yidvew we Views eins gta: sie coufecst



SCN FS BqSey 26d

HRA TAT SAS APIA LA SLA GTA Bes cry TAA were feye

Gace SAM Wert Sees aiory | ate we celine aH 1 sec

ea ora W Baa ( areas sey Baaigg aa )

e . . ~6&

-! ane! 22 x =o 1o”* 13°9 cm. approx. (A = 5°5 x 10-%em
59:4 66560 43] RAE )

W

FSA os vaca calls areas Saw Mince agian fag aes

ayia waa gay ats agvet «2 ofa sm aa eat

Tac Bars alenewa WAS AAI Ba cael oa

ace fey shea Taacael cq nae Sasa AIH TIN BA

CRM AMATS BI Bevs] MAS CEG ATTHAA | «ale Bea alos

ana SH O'OL sec SA WSTASS CHAN ACI CHR CHU WeTA VET

eadraq wa W sem wareta 1390 cm aeffe 13°9 metre. Bas

ean yale 1 as AG AeA BlSeacHa Paster ae cen 1 feels

CATR A OF GACH TA Wears wy A_YMTSs SI ase

SNM WEA OR MH CHS BMA TN | assy MACS AA

mH SS, OSS afaasa aa saa Tela asic ona cata

(iron girder) Gog Bio wv aaa are wT MM, GAS

AAT AACS Bay Hea ya sewa aiferagey (symmetrically)

orfaasa a1 ara ( fon ae 0.8G ) 1 a8 ar GBiOCS SHA Gers

SRS SNM SFM ATH Me Assay mA Gay Rio AIT

¥> MMa feenaa afesiene atm zu-cqaleaa Gm oG |

ate wre yeencea ahaa aca CI «) Be OR MM,’ WC

Te Dy wa mies ate geioa aes Me-TTS ATPIETA
Da’ ae Bem OR MOTTE 1°22, os ANA BAC SA WAT AAT

GST Ves |

fou ae 0.8¢ BAUS Cr TA atu gale 1 aa 20m MATT

CAA His, CSAAT 3 aa 4a aha —aior weapre MINA AT |

ASF Alwor aha aida Aen wags MPAs <'_D AWA CaS OTM

2, 1.22A
WH < D



RUA Care UTS

| GUT PTR Baa ey Cy ores corey ( aaa A, MM,” wl ERTG

eral ) cotfers arr Srotanfenr «ol.

facta caer adie MM,’ wie sae sian aie ad cates
ATA WN TA «VA Rae aT Arypiaea

1.224
~ 122,

cw 3.115mer <7 (3.115)

cree famrercar ms colfere ACR CRYNTS MA CHE wR BMG

wisn ara | tied waceercaa eraaia aleorass acaa faces

anes MM, at Tee als ga cies Be SAT

TM AH! aw AI SAT ae waren SaMlKs Maa sacs

eavqi Se ere aaiisan 3.106 ekcs cre Tee Bea

Cet AS Coa

gin 1224, 2% 1.224) 31.222 (ocarete sinata
D D D area Bia Tam)

(3.116)

sat MM,’ wee oeion yay oiaascaa Ace Ce OE Me BaTaA
elas ae aeva wera sen age cifes ar onface

BRC ACH ACH Me UI ce aR sess Vadis Gm RAF!

Ra aa MM’ WG RATS OAM, wots ge Go TTR] ETS

CCS RAL ASIA STS Mca aren we a! = 1A oe ors onfers

CH Seq UIT VG UBT TE! aka CRCECEE ala

Sn TA! BT RTH Becaa Aye GSA aT UTErHE Ak wate

SNA ATS CT STATA Coline am aie yak eg TH SA

MM, her Rea Tre Beis CoN a ate aTacEE AP AST

aaa a acea onies wad ede aes seater ST

etcwe wAen colies aoe ae nan em TRcw once aire Be

QUCS AOE TAY TERI SE) EA aT |



URSA DISA 2ue

waéa Bafa (Diffraction grating).

ahinizeKa (Spectroscopy) «& zetia gine gat aquest:
at wraiea arn ean Neo wate fafas ea fanfainegey | sie

we Boa Ves Cites fae ain aa om oe ETeYI 9a
AY Aa CN QA HAMA AMET, AA AcE aa

HP SACS ANA TA SATS | Tw Be WAS asl ATA

WIS AMIS Os CASAS 5 Race 10 grea aka HART

ees Ae Bz at 10 Bars 15 cm Ba afom GVEA ea! Zea
Ge wrrcaeta Aen 50000 <&re 150000 aha gk esi ae

WHS A WAST BA SA IV cardia | «yea ok wafer aN

ea gets am frm acne Gx o afefawa ca sae asia

FAC a EA wk AMV eens seq wats Sz eG

BW AS AWKIN eos ace farsa se sofas euem

AA, MANS SACS MCA Di [ APSE Scens mas oF Age

Ca Gey Tre Ay TE LA AM A TENT SAAS Te, CST

AMAA ANTS GCANLF LV) TIS aye —F CAS eso]

BASIS (periodicity) qa SNF } | SA TAC AISA ae Teen
SIM Ae Tl MVM MATS eA YASIR Wess Beer TVG

TM TH A ates we ATS Ge ass EE STATS OA

fence fam qa ae ot Sex etre areneate fafer cae

ERM Ky! FTN Genin ware weg aie Hm A!



2468 Cos oneness

arafea enufars frerg (elementary theory) ya ere aren

SN TS A! «Ost ation L, om atts were ARTE

afew AB areas i cores amiss ettere | water aaercrenyia

forece alee sates ; fou fem re crac atare: afer

FRAT SESLW GG SL AGT sie alan! kale Cay

afm an ana Sen ae fey arena etre orn a

ada Aye! AUG Ke AAT TR, CHANTS AF Ges fa onwTT

ATS SAS] WHE ACT HNN Glss Mew BY earwe ow!

SESW af SEM Aen Asia mans 1 eeu faleg Cen

Ce Sinn aa Bae ern aq esis Ga ences Gen ferca

fem siacq ax at Sen cers fafen care arenrsars false

RUA o.8y at fore aay YRS ences Ser Crane CAAE |

leu 0.8¥

ok fovg Cray TC oPE b Oat WE ERO oFe oo. WE ATH

gave fonfs o cars aafos cape eae ate L, arr an kan

Corea wise aera fos SBe Ce aa Ce ais WE UOT

aware fam ax fos oan my ence acid fay fem saaanl
SPUA ROG OTe ATH A UN A STA CT ATH

A (a + bXsin i+ sin 9) (3.117)

aie at o-aay auld Gye ara eaetecee ANT EH Ste

L, Orem corerrec tum ast were Gere eta; acm 2Er

ommrace aie etary) wa ate at ore-qae fecerprces 7 EH Wt
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tern faerie wens Sots Rema Wy oMACS eT Barat! eA

8 FAs omenonie catgs Seca ais aferna cam orcmecisen

AS MNPIRCA

(a+ 5)(sin i + sin 9) =ndA bey SITS Stas (3.118)

(a + bX(sin i+ sin 6) = (2n+ 3 BIT SIMS Slaw (3.119)

nea Sera feeln ate oa festa Serna vies fasts afae of
OBE-AS TM Bary «Rae Ber PRs fag acegs ATA SA

Tres since wrercwa izes eeyfors ogy athes carom COTA

fam aoe woe Sey Riva aera Aiea sq MAT! Bans sew

wie Bey Ae PETIA wR Remy HA As SN faogs sal BAA BAA

U7] SBE CI ANB WE Mey Ye ATA! SH HM WATE

ney aT CHIC ANA Cl AS MAS za ASl ATE HIG Gane

2 OBZ AS male wai wa ale ame cag 94 aay Goraq

Osts WS ( Aoftegg 3.118 Ge 3.119 ) nies FA Sra as CA

SIT VA TIN Sigs {AA |

are, Bas] Macs AVG WE Ces ATA CBI oat SACHA

AT Tay Vecwyy CAMS a SUR we | ANCA VS AMEN a

or ben eeace: «set welts @ eee wy ac CaaS Getta

ate apnea gem o facts eens Tes GENS Slaw Tara! RA

qrataa yas wey ess omerontey canwra Tavaoall Siam CT AT A

aeq @ facia ere wat ON Cl SITS Sasi LAI AAW

wafate 2 wad eaey arene Vlas Ba | PY 6a Claw CHa

este we Geers wa ate faa ate an aa a was ale araiacs N

AHS ORI WHE OM OCS, GA ANS Wales OT GOATS ate Tears

mreara Na wat Bara See oF FAN SSS) CT AACS MCA N%a°.

I GH 9, crs whee aareae afer seq facaen Fact

cry aera ca ate Ren ara faniaies AS’ oe ACH

(a+b) (sin i+sin 6,)=n,4

ai (a+b) (sin i+sin ,)=(2n, + 1);



Roo cote arenreitenrt

SLY ANC AS oO, CHIE GCA Claw oat ars; Sra fawlz

me mies Lk aR KN ea asl EVI GaN! Weare

ATMTATSA Aen aa ce faafnfow we geile eBra fafer saa o aay

Clas afew (spectrum) adler

{a+ b) (sin i+ sin 6,)—na 58a SSS alia

(a+b) (sin i+ sin 04)=(2n+ D5 ean Cleary afiiey

OR ANAT 1 AKON | AC TAY, SoTHS SIT a EATS

ma 1 on Atiera ST (order of the spectrum) TMA | na Q

gan Coalla een ey acea afin mem Mera) n—1, 2, 3 wes

Gslacsa ven, Teela, Sola Ponte acae acifer Sern sfaca | eae

ne —1, —2, —3 aqqn ores aes aie aie sacs: sek

crn atrece ca oan ace P, aa Gen need atone aforz

(symmetrical) aefifel Bc |

ayaéa stafaa eicotaeSiasty 43a (intensity distribution
for a diffraction grating).

ah cure oes eat Ta CoUlecEs ATE wevties orefeCe eHCTTS-
Sasa aha alee Sn VA! Gla Srey alse WETS arses

HC ATS 6 AES Cora Alor aRicw aca Sa Tata | ALA

a Sata ce aeieaylera ee Aaa wae AICWA ACN VUE TMZ

wee FA wa! ate a aa b ase BIS a Boles Cw As |

CI VAI AS CAUTECHA eT Cre frE cH BTSiTS crwfed gas
aafos ates fear atta o ca aaqniss 1 oera RS cauiecn

AH b OE AWE Mey TSaa qe mara ele caufecas faunas

won asic weenie 6 fana enise i aM ae BSA Balas

qrufecas cup nem N. sup stem of N qeaifed etre aafes

earns ate alo faa (complex amplitude) {304

(CFEC STEER HERE STOMP ES )

Ad? wae sqdF+ (3+ 28) ll (N- 19)

(3.120)

a'~ #53 auieun faa

+ ae



CANA Fase 2u9

CER ok WI TM A Ae eslirs alas afgafos sn

ara ( Saangiane M_IERs Ace ace afaafos Rera), set Gre-
fed acs ens faarae 1 5 =O a1 TCG on |

*. Ael® ~a'+ae 4 a'etOy. oes a’ellN - 196

~aTi+e + erid + ... elN- 1)9

a (3.121)
_ giNo

| - 2?

Claw Int NAS ee ak aon fears Fam afea aya

(complex conjugate) a yo Sfacs 2Bt4 1 a2 acneics mem wees

=a

lat= aire” ° p-e7 INO = a? 1+ 1- (eNO + e iN6)
t-e? sy -e 7 0 1+1-(e +e-#)

- a’*2 -2 cos No _ j2l—cos N6

2-2 cos 0 l—cos 6

l-1+2 sin? sin* ate
= g *— one «aq * ToT (3.122)

s% Glam atten a’= Guten 2g ste wafow afar

Frere oat b= 27 (a+b) (sin i+ sin 6) wee ma a GBC create

aatios fay stro fate nares geio afer aca te ONS |

canes cam of smfors a saaien 2y ( aateay 3.90) |

WSs ATH PMRLMSICA CT ATH

ony BUF SLAPS las AGRA

Int = g’2 Sin® Ny (3.123)
sin®

RA om GRATE cH ORT Grate Valse encerearea Taare
a’. os quate arom 2805 crn fence cH 8 Teas OT

wa a’ = 25DE ( aatteae 3.39)



Rey core encereiaer

OU 2 = CHUTE ore 26 ~ 2a (sin i+sin 0)

| [ asfiesaq 3.35 )

FSI ACTS BITSH Aa VGN

Int = at ae (3.124)

CNT BANE TAA a eens Clas gid qecen

maid | Barwa semis oss crofen sate ome BQN |

TeviniS aes carafe care ene oencse aSTe CYR cecE |

a aleaena ate N=2 em ga ora a1 ge-aufeca Slee

aire wa sen Biss: orn ama N=2 ea CHU SNF

Cas WEA

Int= a
ssin* ¢ | sin’ 2y _ assin® ¢ _ 4 sin® y cos* y

g* sin® » ‘ sin?

= 4a tt cos‘

GR n-2 ot Ce Ata aeiss eens Gleee at

TUANSC Sigs AA AR ABTA |

Sma eae wan Slasta acti (Maxima and minime of the

spectrum).

GTS Vase warren glo youren yee wa) awa

wea oss creates aera ce Sens Vlas mem aa Ses AEs

Zag fafern aa i zeae Bare aera A eros CBS Aza TA

am aa: fevts yreita over facts sizes een fee caren

Sige BATSCS CAR AMA aTaTS eT «SID AM Mem AACA

d sin* Ny _ 2N sin Ny cos Ny sin’y—2 sin®Ny sin » cos y
dy sin” y sin¢ 7

~ 2s Ne [N cos Ny siny— sin Ny cos y]

(3.125)

afy etfoce O en EH SCe AIGIETS

em (i) Sees =0 GEM (ii) Noos Ny sin » - sin Ny cosy =0.



SUNFa Basa 26>

ae AS EAS Mem Tes sin Ny =O (3.126)

festa AS BACG mem seq N cos Ny sin y=sin Ny cos y_

N sin y _ sin Ny

cosy cos Ny

aq N tan y=tan Ny (3.127)

afw sin Ny=0 &&H Gl MEM Bara

FSA a A MT TN LENA oF oafoT aA MIATA FT

( wa maa Aalkeae 3.130 cwpagien a8 )

Rea Ny = ma al yo

qa ; (a+) (sin i + sin 0) =

a (a+) (sin i+sin 6) mAAro BA (*N) STCMTNF Sl

(3.128)

fay aq m=O, N, 8 RST SEH Saq walszaie mE

(a+ 5) (sin i+ sin 6)=0, A, 2A.. (3.129)

28 CRE, <0, 7, 20, SOR aint Nr oe a 6 BF
Cera mets geca eae maior a Blades (indeterminate) WIGISS |
SlI ME CBU OSS CHUTE SISA TS WSIS TIANA Sita Wes

Fal ATA

: sin NY em +N.
smy —

limit Ny—>Nar

FSA SAS Aa AGAVes> a8 cH N* oa AIPNSs 1 oz

cache ahferyia xecq per 6aN Slaw aii (principal maxima).

eon CHU CAN ATA

y = itr

a 5-(a +65) (sin i+ sin 0)=n7r

N (a+b) (sin i+sin O)—nd ... gas GAN Sawa sifey (3.130)
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a8 witeaca (a+b) (sin i+sin 6) gis omem ealgs amn-

fecea acferd fry g8fs xtce fasts ercenenfwecne ore onelgs 1) at
om-orretas aim ocincers Gae-Cacdig ANA KH Ss Saw Taio Ay

TT MSE Wee Ly CMT CHSC Sia MAMAS STG Bae

& shfeging avates enufins frecen ce orem frnfer |

feelin 4S Ntan yetan Ny ette oa as creda actin

STENTS MeN WI! ass Gules ces Ta ak adhere

FARING Ailey Sn wa yale cawisa wea Siam

yoNtany y-=tan Ny (3.131)

awa crnfsatd <tca esié tan y craton aa Oe are afere

yobs am ara war | fevlaice @ oat aston cruisae stra |

fog Rem aceeis stem fae aeafdal qn eta eeie ters

arreeraytat ay St ATE ROS STS enTee a8 @2 cat: arafeas

cen-feryien 2204 Slee 6S Te SEA! MR VSR Atifa-

y ) |

PR,

[NI |
t i I |

Tet 0.82

afecs an etca cata Gam Sisera sife (secondary maxima).

©.5> 7 feta OR TR arta arnisa am Saws cENiey CONC
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QRae | Se Ae yaa yerers ore etaE SG 8 CHE aT]
eeace N=4. feel coca creafom 0 eae 7 sha ses N aes
can aac | Aferenaa arefaa cw ok Aen Awa eat aw xBre |
fey fom 2a ware ASA aa ena Aele gata aT Be acmane

n= O | 2

TSS 0.460

A! Crnion etre core TArsre ca Geis gen ban Views aif

we N-2 eee N= 4 ox cos Geis cna pan Claw acifes ais

SERCE |

TN shies ceca an Teace ca Aarcesa Glas wewca N* aa

AUVUSSE 1 wale Basa water cena N aeats yakiaGg Am

Tem Nes! Bz aly 10° @ aH ( spunea Me AAs ct )

oa N* oH 10° wbies ehce ao Siac wa Baa sql

IO afin erons wlan wer cat ey oaPerera orn
Wa Basa walaa afiean ares Blas uss a Ba cafes

afiea eens Casa acre 7) &a aa aaa Siar

Cre] Mwave encens Clas a? slo ys ASA! Basa Wala

ne a8 ga yet ceo en «as Rioce aly 10* confer ae

wre a ea 7 25x 10-F cm. ATE a* HTRA 6'25x 10"*

cm* eqyeq ak yereis N* yerefor wae fqeeretias (neutralise)

vista: Bar Sea are wala vers ecemcea Ones, Tarp

Genie: ak ANS BAC SUM WAS Walaa Ahir Ts GT BM

CHUTE WTI SCN ST Clas AMA LVM AMCs | |

WW yan EA Gwe TN Aliieryier mem Ay aye GLA

Vlas N* oe AMNQNSs TA i ATA CATE A

sin® Ny _ N* | 132

sin? y 14+ (N*-1) sin* y (3.132)
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FSM cuts Ae Te Vellore VATS Ceca

i

1+(N*—1) sin* y

m8

Fare 6k atemren ont sface cr aa aw Ny=mn

tw ow sin Ny=0 mem ami Tey at ANH sin y=-0 Rem

erafers ant = AVA ke (denominator) wa ws A eee

ew uiwarenita wa mee pi Main cal can Class

(secondary minima) afi adieqa 1 at AWS SaCG are aa

(a+) (sin i+sin 6)=TM

GUT VAS ALCHA CHM AH AWA Mam pN Wea ( p= KAM )

Vea ANSIHS MGIeCA

(a+ b) (sin i+ sin 0) = nd =A, 2A, 3A...ete.

N N

BIN Ss (3.131)

2A (N-1)4 (N+I)2

x

jeg aateay 3.130 epica cre fommce ce tain yen Bas

Casa aiiea seg qaqa: oa N ates corhes BWaias

wa aya gato owe Vigwra ges sing ac (N-1) aan Class

ATU TEM Tiss | As acre AQCME FA) WH ek aeTA (V-2)

Say Sigs cuts aefiiey Seowy Rees |

IO AWilera aersslas Bram cals shies arcenssiga yz

WI OT TU Vin krw TS a Tem aH SVs Raw Gigs WT

ox Naw wa aH eten gate gu ahiom aiennia emma cite

wiere CrCl ara ET eR! fey ae aifera Acern cos

wif cea Ren asa: sire atceem ge wat cate aifen

Smesiasn apres N at aca Som acqael fasa ara Sze wl
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On WHFTE Cl AE PTS YN AG aT! facHr Tilers BBUS GO FATE
GB) MUN MGA ATA |

antec acm N TH ax Fem city aefifera encons-

AIMS |

3 7 9

4 13.5

5 16.0

15 20.6

Infinite 21.2

ASA CK Wwe ca N ay AA WW Loew ( I Corre Met

Marat cw VATA Acs TBS BH greta) cats aciiies ances

CIS A TH Vier ees NST TS Zen asi Tey

ok cots achiferqiey Aas Cre AA TN Brae Fes Alife Mees

Caos water was Weraa cera as BA sa ca cates aehiferayier

A GTA FRE SP LOA PT LA A

a odes op SHOU NY oe qereg sent facaine xtare wae ek
sin* y

ni etre Bee sau o awa Claw actin se eremioe Stace |

n= O \ 2 3

Resultant Pattern

Tor 0.6’

Sb
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feg exnetizen ates ane «ait gre 22% acam

Be ate cre fomnce cake wes cenfea wasn ates age

afur: mre ww I a ae aie cam ay om

frente aarae SLAY aim ates Ses gem (6 cats ) atifen
sin* y

eran (envelope) feaca wre wa SSS etre ae ae
sicee Sica forms ( fon ae 0.c>) antes ace ges attenziera

a* sin* ¢
Cire 6 cw zie ACH ACH ET MRC! aio RRA —

qrefea Suiufea eer ei ae) EIeTe By acNa Benaa Senter

wae ora Bits Zara |

faegzel (Dispersion).

Seas ALN CATS CPN CO I ARTIS TT Whine ay

Facto sn weet ; cite aiaging Slaw ang sem abyier

A TN ay! «Sa ale iaataias aaleaate Tecan sa wa

(a+ 5)(sin i+ sin 0)=—nA

Seal Bla Sars fons Alana Sen ern aA

W sin Ow nd (3.133)

[W=(a+b) watts BIS (grating space) OA wl SATE @

SIM BWatacs O° cores ais sBace }

Bk milears aratza aslega am since oat 8a 2ece

rn Ta al aay aafes aha esis faa awa 9, slam aata

gtce fate ca aeKS Wsin 6,=0x 1 ok AS MAS BA UA ET

FCS SATA MEM AA! «OB CHI AIGA Fey 7, BH AAG

Wsin 0,-, 8 WS ers BA Sea aga acna aciifer oem

WA 1 VASA G,, O, cerca Aly Wsin O,=21; Wsin 0, =3Ad

AS Mins GI SA festa o Beln acne aie eM Ba) | Cae

afin ana Tree wren oe a ater aff sa Mem

aera 1 Tey araisa nalene ears wore Or a ae SO



ONALFA DAaSay 296

afias se] a seare SR 0, CHIC GRY RRCF gy eT Car-

Catia A, ea was erie W sin 6) AL.

oy ait SIMioe SAS ST als waTE Uiaw es ARIF

CHE Ag—=A, + AA SA QAM Ag GACH Te AHSTAA Al ifay Georgy

RRA 9, Cares aa Raa AS ALA

W sin 9, =A,

Bae HN MASE A cae aso sena fale wartact

afiier aasars (angle of diffraction) wartuca altaa Ber

fata since | ate gals wartarsa see oneias SH AA eae Berm

ASP CIC SNM SBM MNCs Ses

a Bara ales ceive Taopae (angular dispersion).

araiaa adie) 3.133 s806 oem aa

dé n

di~ Weoos6 (3.154)
oF Ailey sews Toate fafa cre qevee :

(i) gete wanted ware dia aa coiire Taran aes

FT NOI AAPM SS TAC | AR Ve AIT aca ce Callas Tacaterq

zara fala eae Sela aca Rare Tage wae Tearye Tacs ATS sera,

OA SSSA FIA He {A ATMS ACT AGA ARCA |

(ii) coatings Tagay W aeie aaiaa 31s (grating space) o%

aanqeias sera year W afacs enfecr ceifes Taga

SMT Say Woes Mies) Walacs oss aeg crefacas Aw

AS cast BCA War Ae SSI Stary wae ACH ACH Bilis Fargacie

afer: saree ya serie Cartarta aif ener sare eke

ATHSY ST W OF WAT BATT SN ocHwesry | |

(iii) cette Tag cos 6 CHA AaNyTSs Skea | awe
cos 6 OF TT AG BA LACS Colirs fargare GS cit Hera | Sele

aefifenyian cosa action atae as coal carce Gerry S805 Swe Bary



298 CaS SICTSTIETA

caifes fagzea afura: worawt cocwa xiniee acing coc

Fargas AAC] SA ERA HAE CBM AS AMiprs aleve wes Taya

aigea | way Bere Fan aca @ cos) ag Sma calles

facarercea od Taéaellerei sere Sartwgs Aas Sacre ferSreierwi

Wei Bae shies ce 6 TrSa sea ais Carrs Aga GHz |

caals aiitea Taras 0=6° 14s cos 6 aa TAT Miata YAR

ara (1000 Sea 5 SIN TWH)! Ye. yuives Fars uk

aia srersiter ae yas xm oc! aa Se ak MOT Ok

celine aqerad fase (near the normal) AO WUE A/ ag

AIUNSS | SHIH 2 ws fers xara sem on AMfaatSo gAra |

ot wr afiers weaq zn sa faaiae aii (normal

spectrum). faatas acife araiag facnaet ferred acfifer amet

CAN | AAS CA area farsa Tages ena oars feces

AQAA ACT SAS at araiar acing a2 faonaces wat

coats acters Trace cating facatrera AO aifomn agree y2io way-

cucsa SR AA Ags Sa wat Calwe Pasgpaceq (linear dis-

persion) Aes FA FEALe a Bee Gawcerdia AA neice

aa rae aaa 2 y2io Sacra aifera sem Cafes aw ae

ATS Bee anc atifa-carwtcs (spectrograph) corn aifay fore

warcreta fA a! «ak Tals wees aii caren slags

areay carer for 1a Tass aai oa 8s mem aT

Al=fA0 98 AWS Daas Siam Beare Cates Taga corn as

Ww os f= ACHE CHTATACHS (3.135)

waa zefiacadta AiZs co Bare (data) fatter (manufacturers)

WHINE Blam Ms SATs e& Cates faogaces farate Acenk

(inverse quantity) CYOM GA! Bow aN FA Bas yous

(plate factor) A4t AMATSKA GR FAS YUH Cy ss are fata-

facicra wa as eneay (A/mm).

et anon eee a aa ae eites am fone
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A SIN A SN EA SA ala weale AM Bas, Fae

WIS GAHIMHS oF He ase Ura Geowy gkrai fey o cos

AGATA ACH ACH HIE Ae CayAll SrceNs Aefifer SETA BAA AWA ;

aisle aria eer cer Bare alacwa Tacs aiecq ea Vea

FI UVa ACH ACH AS CAyaia facarerve SIonTSsqey TGA |

PH ASBS FHA Alias sey AST OAR crwecd | sey aly

BA YA Sq BISA Walaa CHM OA AM ALM WA Viacet |

ATA Ay Be PISA Balsa ea (W zq sq Gen) afiia-

qian Amel Sree LVM AVA ( AV SICA CHT ACH ) |

asftfora GCaAA WHSatria (Overlapping of orders in spectra).

FCI MATSCAA ACH ACH HTS ASAT AIMS MiaAScAA

BH WI fale sca aia ATCA! 4 AS BIATSS aha

PRAIA PNT Sa ANS SC WRT SN LEA aa “8

saxcrea Goa Ahn cubis 7200A s8re 3500A He wae a

Ws Aas ass 6 cary 7200A sSartacna wy Tees aaa

Aft CHA CHT | «SI RUT OF AS VBA

W sin 0=2x 7200A.

fag oafos Gens GaPEs era asis cae Crd 4800A oF ak

A IC SS acNa area Seng sara «Faq as ass CI

faafatas ASIC mnie ara

W sin 6 = 3 x 4800A.

CISA 2 05Z Ira 3600A wawtrts oeel scars adie ale

slaca Bae

W sin 9=4 x 3600A,

GAG Ose fates aes saga WH 1 xq Ws GF MASS aes

ay gato Santas 7000A wae 4000A sear 1 GIR) Sac Urn

sa aa ca 4000A ae aif 7000A acifaa arom CEI TA

BIAS Hiaeas Ty ale aii sa cowl xa adie oda aie

CHF LACS GCA BWigraa Tacs SM Fa Gea crn Wars cy 4000A

OA TATA VCKW] CVE GEIS. 7000A ea acifer crn wea) Sta



ay CONS MCCS TTT

FRCL FAN AH CYR cw AR ATS ain ask acre az!

eae 7000A wa aciinis faults acna eae 4000A on acifaie
et w0re i se oe cw 2x 7000<4x 4000 cae ata

4000A a3 8 70004 oa 6 xBte catt gene seme aifate

aiigcaa face enters |

aafacse GicHta Way HyfS (Minimum deviation of light in

the grating). .

Sien seat feu we fem aleqe sa ew aaa wins

GTS (deviation) a1 MA a8 HTS MIMS CoA Sry TSaeier

fag of pizae oso aaa TA SE | AE SIT ETS (minimum

deviation) qwatace orem asc came wtm ars: wait

SAPAN AH Ff CVC SMMTSS TA A O CHIC AAS Ta Gra ak

ST SIS Dew i+6. ot pifer aan aA Aiea sfarw

aera Gocaa ANisatios NVA Bia a2 TSASACT FA CANT

AMA Fal TAS |

D=i+6 (3.136)

qo dDe=-di+d0=—0. (3.137)

Waa 4 (2+ b)\(sin i+sin 0)—nrA

J 4 sin i+sin 6=_ A
a+b

CHAG GFT FT AIA SARCTC TAT One Sas AGTH

cos idi+ cos 049 =0.

a cos idi-cos Odi=0. ---Halteae, 3.137 areata slam

a cosi=cos 0.

i= 6. (3.138).

ASA GIT HTSA Cae STNG CHA f TASH CHI 8-8 AAT erat

joes afercad 1S a8 cece siing Me ste mecd | wt

nba ainies age afeeters atea acum cos fags Siam i aa

Tq MSM AH «MAST (Mascart) a METSTS Weaiad AAI



CCNA BISA 29%

STCAICSA Salas fact Bway 1 Sea Aas OF MESA ACAIN

SN SAN! ASMA SN Walaa wera alenw aiifes sane

Swe] SN TH |

aft fora qd apa (Absent orders of the spectrum).

qa-Atecay A CIN rn THE, WIA wrataa Gomae

Hag fog aii Farry ATE YB RAS MH | 0.62 ae Tew AB

O/ TY WD O\gqg \a
Toa 0.62

aye CD ais mana crates we a eae BC Bara ACHES

Bey b. AF ATS a GA | OF ACH AYMNS FAlo Cale Soe Alay MN

FMC MACS MCA | ASA CHA A AWS arbel:2. Sel ee

ale Carre O ceca SSA FCA Whites Risa AS oles La GI ara

MACS MCA

(a+ b6Xsin i+ sin @) = 3A.

Grateq gatva aties feqer cece Tals atest ome-oeisy aay 3A

TOMA GAM ATMA NPs aye oaN Glew AIS slave fag a

Gite GBS crated ye mcsA aay aes cw Mey Meas EReA

A Ray Vm Me CANACA ANB aay Ale Sr MGR cI

m1 ASM GR CBC MANIC CMA Aeneas! SBI a!

HHSC VS, TIN ASS Ailey py Som WAI! Cr A aa

fife qe Sara ore fsa siara a wae b orga Gye Bem |

Rx 1: 2 etc Sele, 3S, aaa Voie aras shia pe ekrsq | Sey

WIGS Was VM ANAS a ak bat APTS aie gz ave

ACH TA TN OA Wiles a& Sai ane TSAz CCG 1 I



2vo cots arereiqwr

eifesfars ices trata (Reflection gratings).

SSA MANS SM Vala AWSS ENCE Fal EBaE | BH

SW GH as cad wala oe WES GEN Aes xem ate-

BS FH a OF CHE Aleld ahaa crea faqs aslo eNCTF-

Cerma AIS Vem acy wk Vergzian ecw fecwirs enc Wasa

Vite AIS sea | AeA TA eC TSA ACh TAM © AAA TACH

mara afers slay 8g sats Coat en aa) Bae SM

i CHICA SATSS RAM O cares afwaiers seem eras Yale ATeca

aies afeawcaa v0-onecan ates atten 28a

(a+6)(sin i+sin 0) =n (3.139)

aly ornea faeces aiepe afearwa ytincs i cae 6 cH walyT

SH Sta were fox Taga siarwe xecq; Aa alee wafers

enfare savas fox arfiedt s8rq1 8 vac afesea-aaia corte

ARS AGI Sass Sq MMepAlaacrs Bs HMVA cy AAcTNyIe

ACA ANAND CANS FN FAI

WISH Biafy (Concave grating).

AISA ACS Walaa wars ay —Blo ces ace A | ak

CMA AAAI GAIA (aberration) acs Ay oF STmAIYIe AMI

TYAS YAS Foss | OY Seay ASA (ultra violet) age

CRACMILS (infra-red) arm fam omibea ane arr fam oan

ZA SAT TH OF AIS SLT CS CI AM Ga ME TACT

TS DMA Wa! GS WN YA Via Ga FIT CSA TW BASH

mC wale Sarat WANE | MBE SAS AAS MSI CS FSI

FTA 6 7A A GI oe ea agin am Bec GAUTATE

ATA TAY BAAS acs oF cagyler AS akcq NA Tacs VATS

Fos Wea Stara Ales seataa ewe cha cerns Fa | 0k

Vea Hs Bae eae C ar aque whe aay

O ay 5as THA Cl BIA TH FTA STG ALS Aw rel VWs | STAT

Sayin Waa Sea one WA Tea ett AeA aafEs

aifaca [ fea a 0.60) 1



CNAMNCEA BISA 24>

0.68 a fou MN saan arias ora aslo cam oat @are

A, Boag aie afeery ans =P aes ome fog: 821

TSS 0.40 fom 0.48

gare geile afer A wae Bei aa i+di CHI MIMTSS BOM

ANIA @ aay e+ de cana Baws wea OC faye aihow TATE |

BIE] ara P orensiaqa CM weer OC Tey! «I AF

PB=p; OB=p'; AB=W a AO=BOHR ; ata R Aaa

Ce ANG ; afen yoioa P ears A oat Baan fem CA STH

SAAN (approximate) *¢-meay A Zsa

A = W(sin i + sin 6).

OF HOTS AH GINS ALIS GIANT ANA BA SA O lee

VMNPSIS! oF wale alerq mcw oaN Bera BEM P Taw

CHaTA O og Bau Tafa siacwe xerr Traiaiysqry Gera TEM

aa OC ale P faye cara 2a Sta P fey 28ce fate arrcag

O mie CIA HIGGS YIS TATA «A AS TBCS MEM A

sin i—sin = TF { aaivay 3.139 oq esis Baa Bizat ]

Ot FAH GVA BAN TSR

cos i di-—-cos 6 de=(0.

0.68 ae fa FScE MEM ATA

Atiny+i+ di

[ E face cas gatos aes (supplement) Tear )

O+y=fP+o+ds [| F Tages cars gier wge fence |

Wem dimja-y doe=wy-B.



QWR CONS WARMEST

Qin aca Sia Mem AeA
(a-y) cos i- (y— 8) cos = 0.

Ora fou Sars crac ae [| Bate A BRS aeaeN AP wae

BO o& Orca oe Cia |

* an PE. woh. a WVcos i Ww cos @ ; oY .
W R

FSA CT AA

cos i [ 228 1-5 |- 00s 6 [z- W' cos @ ]-o

p R R p

aq Roost i-pcosi_p' cos a— Rcos* 6

eR PR
a p’ Rp cos? 9 (3.140)

~ p(cos i+cos 8)—R cos* i

aca P faye cig-gres (Polar coordinates) 441 aH p at

i, SRRrSa O faqs cag BNET AACA p’ OAL o. STAI AAT CWT

TSE HP fees nace aigs O Taya wan age wiles! | STE

SHA Helos GET AAT ABCA p, i aA p', 9 GR AY AAPA

wn! se P fay sees foots afer Ber cna oO frye

ees s8m omy Vises Aid siete Gaw aisa ak 44

mmaTEt aos aacs carern wiles sai ise a4

p=Rcos i FR Sw Cre! AH

R cos* 6 Rcosi

eR cos i (cos i+ cos 6)-— Rcos® i

R* cos i cos* @

~ Roos* i+ Rcosicos ¢—R cos* i

aq oep=-Roos 86. (3.141)

fea 0.466

Ris ea Creep we! Res Se ak ce eae Taina TTY



SIMA BISA abe:

Row aM Fien wa esd Jo wepA sm sy eae P ak BoA

asian Cra VTE TI Ge Ba mies corer O ak Wer

ofan Coat ares sBcqi yea P ates eoneate

wats AB CS SMios sar4 Sacra Nasa aiiayin yeas oe

aa Sig AS ( aele CHAS) Bel as Fas WN A

arenes Fs (Rowland circle) ( oa aL o.ce ) 1 Bacay eeena

SITS CHA) MACS CH OB BISA BTS CMS CCAD ACHAEA ANE |

Vaiar GA Vacs UMTS ala alesis xem Gas yCha MTEPICT

CH BOS CAA VSS BACI1 AA af SIM HIF

22Cq URI BCT BASRA FIA AS Gea sa oe iales

QUA CRIMES ceo ATIC Ailes yrs UTA corn Baca |

nee FSI wales Orgy faa sian Vaca wataa fate:

ABA Bar (mounting) sapiens xVarei Tacx Barwa wsiv

Atwee ain CHER) EIA |

wasy aafaa fafea ica (Different mountings of concave

grating).
Gatente Sicatvis (Rowland mounting): wasn qwatar

GBR Haney MissS MAA 1 GTS SMAI “sC we:

dia GP a (beam) Feeney acs Wala G ae CHEIMTIVs copays.

“sn?” plate

Toa 0.44

P; @acwa wea gay aties careme-qver act at, adie

VTS chs Waite Gor WIA AAT! Ok feaio gets fecwa aces.



2¥8 CHG MVNA we

SISTA ANA SCV Slacwe once | «coca Tay gale SA wae SB

ANC VSS Varcwa Soa GP faaie fafen saga enfacm S

SCANS-SeA LAG Wala G os Sry NATSs MNT MASAI cs

afwafese gai BSA cea 90° genta GeTsten S HaAaAe

Genre rea Sera eiery 1 MA GIOINTSS Cope OS BSI AWC

SAS WN LA) BeHe alifergian Awa coos Sq Gray

BBA | Stl aS AsTEA Basa csi O° Fuat wes Baa ya seats

WA SACI 1 - BSA Walaa aalsay Bra

W siniena (3.142)

_ . SP
$iD i= OP’

a- Wsini_ W SP
n n GP

re es aa after wn n=yas. oa W aa GP e

Ws 1 FSM come ese acaa ails ay oem AeA

Aco SP. (3.143)

SP CH ASNI SARAH HHles SM Mas MA | CALE O ca

O° qey Sara ya Beale Acar wa, aiiais wemsiqry Tala

(normal) Z8t@ |

Ghenncesd Sac BTS Craw (astigmatism) ABS waa 1 ak

aie CCMA BM SIcesverna wale faye afeiaw Tay a sem

OFS ARAN FH) Ba Ve aislacwa Slaw YA BATA! =

OA GAY SA ANG STAIN TSANCA TAMIA BARS FH A |

MitCHta ViCAtAte (Paschen Mounting).

CF LACH AIA ATK BARA LA ATA BCera eT AB

CAIN BARA FN Yaa Blawneqs: Bare sit we Fae

TIM Glee Wer se wal ve Zor Som fsa aafaw

Weneqs arena cavifeg Sa wala wien eal cance

qrea wha oa faery area mas aiiea® ane of yor Sow



CSNLAKSA WAS 2be

CHF GVM ACS AVM GR Ber arscaa new Baws

A CBCCINTSS ces MINIM CHER Ae GA ANS Ahiews asicy

C14 COMM ABA EH «Race ANNA YA A EA MET Swe

Rowland Circle

Grating : Central image

G ‘Ist order

2nd order

slit 3rd order

s* second slit

Toa 0.49

ay wa taela ast caefeq ate & ea fer orea cae

awa tian few oy afifaae ase waa ela com am

( fou Ag 0.69) 1 ad Brae qiecqam (astigmatism) CHenICes

SAINT AIF] WAS SI Gey aif ace1issasl Bas

at a1 eT Se Acre AG aalan yea aca

Sram fast sa: sears ste fee (heater) eae Ret
I (circulating fan) Bag Bian oF Srfaaw ssa Ale

oa Sema 1°C may Ba Sta aalaa een 7

ACHAT GT Ailey CAAT SAS Bm BCT kt AC CF

Ciera Slawie sim Maly 1 ya Aw alsa acy Sas oatewrtier

atiecass Clas axiacez oa xa; Srraa misascaa Seer Barwa

Clas oe Siam Tea! eas one cieMcen yer IM
20 metre “aaa 38m es Oe ETA Cora wae 24 Ee) Mee SH

Wasa AA l Awa as ayy aly sem O1°C wa aS

enfeafes mince ex Sta kere qaTe AREA GATT |

Hy Vicari (Eagle Mounting)

at ercarmeie _ BREE (compact), GM ES NCE TN

MAT GBT HN TCH QS VCS CHCTTANIFS CoP RTT aNTSITA

WN LA NES AVS Geis Gem acw efacse ona: et aw



Qvo CHS ULensizwR

UT 2S MS Weise: «loz apyMe esis aw EAA TER

AARANS WC AH, GTS AWAIT AW ACH Berse Cay

Aw Gi TA! AH es LCS auifeasy ence ferrcuma

G,

if tT.
fv 4

é

fo,
fo
,
\ \ | o&:

\ \ | slit
ANS NX =
NN s

~~ Plate position —_.
fou 0.4b

MIG of alesis een Wafers anise eA ocy ae few

qn amine etace, Waisa aru aisaSa Siam MISA CI

Rees WT SI TA! BA AcHeTATs Ghee Jor Sng Aiwa

Se MAA LR CS AVA PP AlN CAC TA) Baz

qa ara ca lator aaa acta afaay sivas aay araian acme

SPECT HlAIGA BAT AH! oF SeMAc Achiiaa seman GreCqaMn
(astigmatism) CAB OS Wem NS Tena acter Carers yak

Me 1 Ailey SSAacy INCA Gee SIcaINTT Fhocsasy shies

Cacdra 4.3 91 Fa, OPEC Her SaAT Baraca sites eH

grelwass Wd 0.47 qn za | ae GPOCTACNA aN aeiifeaey Cwss

wWelas acre] See 0.47 90 TM BA) «SIRIG! Aiba STATA

AIA UAC SMM NAF BI enT osecs Simm ARH

frase FN Sc! «SRT acaerd eke Aas A SN SM

aio afifea fafer acer ace atecagl « wacenias urene

Bz] TN MA] BT ASA Ta |

ene jon’, ‘wrcatrt| (Wadsworth mounting). — ;

ak erence 2am fara gait 1 ears Bel arene Fe.



OATS WIS 2a

aiiex Som fete sian fam sca wm, ae Socaa feaie Ica

ones stace: favs o& seu yislasm ona ae afore’

S| at BIA Ue ace FA Se Hey encacs

am AGT 1 Za Bers wore fas ak Apps su ye

Bierass 1 0.6y Ae org aR encaecea ale Cran BV |

S| A Mirror

—_. M

Plate
ip

Grating ; i

fot 0.65

aaien S sées fats seen wis M a atoresa Ma TITSTe

S2u watacs SASS LA; GEROINIss coe arate co Bats

amcwg CT AN TH OA WAlAcs Sena MAS CSI ACAHANS

afaaea sian fates acaa Afifer oriier Sa Sa |

fargca Sicatel (Littrow Mounting).

aE Masa AIS Cha VAT GTA A STATI WAS

L Gr tiNQ

pe
| _ VI "T

153 ©.v0 ©

em zai o.voae for aste cruiter S 28rs5 aren ass war

HUN ATVI APTA Mins Rem ATS arafacs worse t

aria 2806 Wasa aa Ge Siaoces fefam fon crnfecs

WAI TSS CACSTa Ae aya CHRoINISs Coe arn Zeca eis

CON ASIA! «Mae Taye se ok Cl ATT SICATMCOR

cama Gitar Sa ceca wes ce res oH fee ercaets wee

AES CH VACHS TA | OR OI FUNFH Thelicerice (Large

spectrograph) @& Sar SLAM ARGS AH |



Quy CSS BMTreiqara

stafaa afifacs wefeers cati (Ghost lines in grating

epectrum).

a HE SIMA i RRae ca waiaa crufenyien wae

SAKA ANA SCAT PE Aa mM airs ley as gs

TE NA OF AS IMA SN aH STEe wae ok Ceal Baa ANE

cea fog SG som asi oF Sera GT eR AVGTS

mitra Seq eH cae MOTTON (back ground) eeTsvlaere
11 wala auyiar ae a TAO was AIS Tea

NPCAA SVAN LNCS : |
(i) aqby oe (Random error). 3g1a aay Me WIS aes

Genta La T yy oOTTNCOA Stas] ASN AWA |

(ii) afxe Gm (Progressive error). 62 RW Fie Ba

Weis aaa AS saa Vacs aia aenyin ancsa CHa

TASS A BAM AT BAM Be wles seq: Aza saa

ayers ata atas miarecrr sa xeca Bawa faa «sic

CHITA BATT TSA ATS | BOM CHA CHAT STA AAS ak

AGS HsrrHPIS Fs Lea CHrsrTScea wMiaascaa ATS Ba |

(iii) *TGe GA (Periodic error). a& Eco falery aacaa Fs

fates cae arete acifecawa Sea eeca ora a2 BETS cowpeas

an a eeiears can: | aes cata Em 284 ana (ghosts) aI

fra (Period) gar wea (pitch of the screw) FAA!

IM Ae A walacse aaeewagia cule save cha wai

etsy suiiea Ae crem BA x ase Siow Yar Ta oF

qaic Te" IC SIME fam jem eal “2 E ys yew Coat

sista G8 siacme Re wera fog En aiem aa! sm dhe

qeiats ata Ay ok Se asts WIGS eer RY alan

Caurgiera FSrq Bea BO PSEA CATE OM FICSA ERE "iTS

TH GH SICSE ANAS MigaSa a | aS STS MCAT ACH Ce

fee as aaeay aie: ak aTela GM oT CE omiemS

Cau] (ghosts) waa Sl asic Beg sera cava whine Ger ons

areragey APE We! zeae Rercwa Ace Ga TH! MF

SIG ys Seger aut cos ater ery colt Cena Bure alos Gag



COMCEA WIS 2¥y

fats em aida ca cee at afer caer vats miom a0
a are Tay wea eH ( fen ae o.us )! af areia cien faa

aq ote scar Bears (Quincke) wae ota aa apie

enivcaias cial (Rowland ghosts) afm *iaisei arene

Serta ralaiawors crn Maes Mca |

strong spectrum line

i
Toa 0.05

23456789 0 213 4
/

main ist order spectrum

TSA 0.us

Tea Ft O.uRa 1 Rew 14 wae Susgqin wACIA wafaa Azer

CAMA AVE | SACHA ACA 1 Ae 7g Hay BAN seq shite Cray

REAICE | ST A AVA Gia AAew fate oe NEAT GA. ge

ating Gexened gio aehse can creancn eae! Baws wn SBE

@ fag ca wataa ow oe Tres ace Clasl “I ACT ae

MOTE RA Ge. ae AN TH 1, 7,13 Bente wR

fog gf erce sree wer wt gets ater sreyay foe OAs? m1 Rem

Gey Tat eect SI Aa oases pel an sacs

ontaca 11 wae «8 face fag fase Genie cara; sre ak face

TTS crea gvion Als akraq i an as ok fear 4. Asae Glas

Baca A*. faela ace corn ek eee Tey aera aH oes

a



Q30 COIS Acoreiaey

fawrme feyn eee 24 eave | fae fey com Ba RAM |

SI FON ATPTS Caerat TCs Aly ROY OH 61 543, wa kar

Teola acy Oo an ECM 26 ATVs MAE WIEACT | «SA ak A TIBIS

OCR Se ale Tea CT TH A Bers feels wer ok

aeie seae 25 gene eonWs aise ame oy RTT

am ate fase amaqonieesera aiem fem wot 24. aa

CRA VM Sas oF ces MGes 44", eae aAQrera Ela aca

9A*. etait aan eara fafen aaa eeieaias ant agentes

Vlas: fey Fern asst Sawa srs se wafers aries geq

afte elas alee Bere eel ok aed, aera atlas an gen

ax eaigaias ana wlaem saqrs ate 1000 gq ory ot

aqqnre Tesla aa Sela acas aa Zecq aenaTA 250 wae 110.

MANY BVT Ba esr Se aca wee 024% Fie mem

aT! Ola ok Trers oebsrere Brew Hie Sere fale ara |

Teele wera eyigeiae GCs HN 2a ea wlaias

ca (Lyman Ghosts). 2arre cules 19a Srey wage Ceo

By Sy GR Se Wea BAB CIE (6 to 8 lines). oF AMAT

IH Ahi LVS BAF Gra wae YA Bl Sem Ms afer Rarcwa

CON ARS TE! cauilena a8 EM sa Walaa awa came ashy

Cl cies ten sien sa BRM yer carebz (pulley belt) gfoz

Ul ws yaa eninaa art oF ces come acy aay cit

GIN CTA TANS Aca Alacsa Aviiang ge Ay Alsen ae; WE

Qzra BC cafes camera ae fog on acer Sa Ok

aS SMe mea wyfaaias aaa ais sa |

atifna Staera Bora atafaa aacaetefea certecaa
witgfeq efera (Influence of the shape of grooves of grating

rulings on the intensity of spectra).

Sercaa encensas wn gtace oe ny OT wa OTT

wiin cota 38 een oxen ore tts om BUCS Bergy



URALFA Wasa 2d5

araacem (envelope) serra coe Berw Alacan Tacs siacs enfeca

ea af grean miami fagiias seca cncare we zkre Seon

ation orpien Gomi fey aabererce cre am ce yO Aion

Vass ga fas of fanaa alam ow | Bas ATRe COM ATT

a fede aca aia aay scan aiaa acre Ga oy a

Sy Bites wo ks wa oF | as aHTA GateE

GAC AIA ALA Taye Vey wf Bq-caalaray SNPTSI wa {IAC |

TSB SACHA CTA OT CATT ORD «SIRT farmer

Sra safes arena cies aoq acaaeey fata sq; oa

at tions abazt afgzenea gen aciiacse Stas fxs Bai | AGA

a aa @ ate a8 qafos aren aifas aq Tata oH

ASI FA GLA BAAS A CA FUN Aion Glas ecw gage

Sa] ASI AA! «Ma. Vlad. GG (R. W. Wood) e&% acevra Afarey

wee sy | | FSi CUA MTS BA SNC Bela aAcSr Grit zee

(natural) FACT CNM MA We Bian Aan came

WAT ae oF caanyies camiecad HBTS fos ax 0.v0g amfmsgry

Trage sray | |B fon SSC MSO CAAT EN AF COMBAT

T6y 0.¥o

SHA SHA f CIC SIAVSS Ta Sra 7 care alosierws aay Clas

wales Baca) OR i HI foraae faalas afam ( aelle cman

VSS Trxa Bian) aca fees afesians arena sles

ATSA TG ATA VAS 0% fors oaibenla acifeioa ais eat

Be ok aereies ashe Taory seas ahifacs 90 sere ore stow

Bias THI AT! GPA WA Mrs eee ca esq fey

RAS ACM IY Weyieyss ana; a fae ass encepsder

feaca aafos erersahaa Serfg aaqi era at aafou aleq

atcn feats apaa Tres Slaw aaies aa) «Gees oem fever



VaQe ces acnetrwre

Brains crea Rea feet cavrgie 1000/cem «ae 8a) aacenizu

SUCH CHAT TAC OT Cem gente) | oe een felt gern

SME CHE WICAA Seve akg anata Cost saa aa Baws

Gaara vem fee 6000/cem aa Sea! feia 8 eatery watsa aa

cra Qercepe araia (echelette grating). Bam Fea ak cq ok aratz
ANA BISa Wala wae Beem (echelon) aafar ( oa afefs

gears ) tranniia opted ate aca Sa ara |

Basen atafaa Bra weezy wsate (Runge’s theory of concave
grating).

Soraq 0.08 ae form wala cag O qares UCB GeR (origin)

feara wm tare: cuenta O: aa ames aa Oy face
Bara ANA GACH SMHS! xyO GM ose SCNFECA A ACE

Alam Mal SE aa 2 OFS Sa Aa asd fey A’ as Gory waiag

AIS Ua VAG Bafow afar aera fea an asi weiss oa

P avic fry; Bara Blanes 4 AACE x, y, z. AS BIG) A wae

A Ga BATS Fqaca x'y'o Ga x’y'o. «aly AP aa AP’ GINF-

qaqa AAIS A SH BA IM MAS MCA

A=AP+A'P (3.144)

AP* =(x—x')* +(y-y')* +(2-2)*
m= x? + yh +28 4x8 + y'® — xx’ —2yy’ [BAG 2'=0 J. (3.145)



BMA DIST 2d0

arise Bea Or aicéa creen chr Som wales oR

Aaa CH AACS MCT

x9 + yp? + 29—I2rx=0

al 2x (xt tyt +z!) e
AO! = pm x'* + y'3

A’ O?* = p' Pam x"* + y"8

: 2273 — ’ 2 _x 3 -2) *( _*x. AP =p 2yy' + x*(I X) + y*(1 x) +24(1 =)

(3.146)

AUTATS AISA Walay ISra Ber (radius of curvature) eft

TH MA PH Waar Gs MAT] AISA esa TS AA FN AWTS

mA | Bee P Taya Becesa ACH y OAL z A SA XCF SMAI

32 BU! «(ORIG 7 OF SA y OR z CT cA Rena ezcwa

aera caret MCSA HATE VI Slam Cre ATH

AP= p[1+} {- 2 ayy’ + ;(1- *) +2 (1-=)}

“ey

so fies BEOF Y
Fe (e"-#*) +} ]

=p- mm +32 =(5-} L +5-(1-=)2*... (3.147)

CASA CHICA TH

A'P =p’ ora +3 ~ (357 ~ yt + > sp(1-=)z*--- (3.148)

. Aw AP+A'P=ptp'- (o -

* [F-( --)+¢ le :--)p

+[3(1-=) + Bp zy 149)



as COS SCRE Terr.

9 yewers fears TN Siac Walaa cegiem Ord p eae or aR

QM Sas CRU Tema z* ce ATE eH SE CIgine GE sat

Sie A! STA y? Cl ARS OH CIE CHRgin aie eT Am EH

( RR Crea OCH mS RAT) BA Care ar

[e(3-;)+2(4-7)]-9 (3.150)

Bu etre orem aa >, -” -O a p*=x'r- (3.151)

(3.152)

a8 avai Sergi sare <tc facwege Sasa Zen Aa!

OX @Ecs ATA Blam OX, OY GM atid Fe aesq sy BH!

25 UA BAS Bweiaa ancsa AMA! «VTA aiatey Gory A wae

A’ gic Tay crem 8a; OA=p; OA'=p".

BoC BIS BA] BEM OA(x'y’) a OA'(x'y’).

A ae A’ S8ee OX of Sa aw orm Bae Aa OX cw C

ax D feqcs cam sfara A one B Teace carn Ban kaa | (SI

Raa OAC ax OAB eis am Toge eaCs CN ATA.

OA OC
OB OA



ACANFA BISq Vae

3 OA*=OB-OC

70 p*=-xr = =6[ OB=r]

SANSA pt —x'r

A ax A’ fay aug osie For “fates Bor wales ce Wea

Cee CIS Walaa Yes ACwA (Principal axis) Gm aalys ae

TE WA Walaa ANCA ANA | | LAT SNCMIDATA. AOM AAMC A

OF JSS CHPUICST FS WN FH |

ak BPyy 3.149 ae AINSI LACS WG

A= AP+ AP =(p+p')-(2 +2), y2 aa z* AEE FH.

AAS NING BFA ; (3.153)

SQISH Was GBA aso any fay P’ ale GieM TA Was

P oa P' etic ornenia areas ates. sn eae arn gefos

oma Tae ate W xa SIE] akc Pia y Eres y+ W RBCS I

P’ Targa ors mers: ale A’ Cr SA SCT ATCT

A= AP’ +A'P’=(p+p')-(y+ W) (+2) (3.154)

BR Sarat gale mreoniey sales aratza arena ates faqer sere

Me-MIAB ATTA

_ Ata w f24e.A-A w [2 +7] (3.155)

_ Sara for ae 0.68 S805 Cre ATA

y sin i Ym sin 0.
p p

“ LA- A’ =W (sin i+ sin 4).

ala ok mcf nA eH ora A’ faqre SIETSCIAS GAT SATA

a 060 (sin i+sin 0) =ndv, QINTSStAS FAT (3.156)

FSA crea Mecece aie ces Sey A fay cancer Wea

Gra Aaigs xa Sra Aare cera fay A’e 2 arse Soe afer

Rae GINS FSA Sees |



Rds cols arersiqenn

Sav wafy (Echelon grating).

DIST Walay CHG MCA CHM AWVca ca Facvewa WAG (resolving

power) ai wa atq Nn. ancy Ne wMaias came sq cv

FCI FAN en Ahi aT BEM faery wae AMES

gtr 0% wets oer avis sea Goarsezk aes sa) cue Aa

CM ACM WHA Azle ence ; Faq Ba ety 10° aloay sacs

SH SC class sale SSS aM A GAST! «SA aE aH SiaTH

FAACAAA SIFTS VIS ANA AeA | GENS Vayrays vacewl Mrefsye

giem wives otigca «scan aieae est aaien 1 ciens we sfeq
ae Hee faasa can O aiyeS acs; STATE e@ ca Bier ACF

ating Clase siace arcs) «cacan fares Wlawm oF oA Fw AIA

RAS aS fwelne W aq ayy Valea ACE n OF TTR 2 7 3 oR

cell eal an a sadn Bem cel eae Bas CaO on OR

90° at cet eam aciiatt sents sem aa aac Bara olay

Ms Ai set orn aac W=-107* cm of esis wataa cx

aerate facera wre 10° oa alt Sn He a OF ATE SAAe

Ga Sage Oe Tacenya (Michelson) sway AA Alaeasy Bmayey

wats Gee aaa facera ware arotara as Tela N ( cae

FAAAMA ACY) ) aA THe Aiea al AMT BWI saa: ak

aratea afifere acaa Aca ATagss 10° wa TS eS asi ak

araiats @set za seein (20 secs 40) erase Se area

SCUBA BICGA WS WA | M2 SoA Hylan NTS ca NAMA ASIN LA

TAS Ra GAR) sears) faler aca WS caters arn! os SAI

2 WII AA CRAG Sey, aera Bel asia Palos a1 | AaloaA OAM
0.66 AR Tors CHIITH AAR BHA Neyiea 4 aes sq Few

yaz acne Alem abyin a ewe Sncensia Fis AACS aifom Coal

Bq EA1 als we cy zqrisa (,5A aaa ae ) as Bal BAI

AYR MHA MIS acwes Sera ycéaloa Gra enfAso) (1 cm

CAC FAC) ANAM TAA eA BM eS ke eras fatyx

MC NS EH! Yeyiey Wess ww gale wey aw WAS IAA

BIS A MF VALS Wer Giem am cites Tara aera arn kA!

RIN GTEC Waals avis arafzy wes saara aw; Gla ak



SNA Wasa 229

MVAS AZ ATs AMAA MiaqTs 20—40 Ages Har TSF

afer <a) Sa A Malas mao aio Hac Zkrw

feted | |
+

ae Gp om ee O& aD OF a Oo Oe OE ew ow ew oe oe O88 SD aD

HLL

Y Order
Retardation O 109876543210 ~~”

A 98765432101

—__ 2\ 87654321012 |
TSA ©.%8 Toa 0.869

Tats Scena ne ones Gey Hes ax CHG FA ea fey wk

CHE OA atm weir meena 10¢A qrele 2am as 1 | BSA

afeia are wagered 10¢ xacer oT) «eA atieia aa ae Be

TA LA SA oF Sra za weafs aaa ase aaiz

0.49 ae fom craal eae: Bara aay Ger achiferyiera cope

FITS HIM CHUICA SVAN! Ll CHA Hay aa Wo wa

Rare fate alaa aes mq onlay orem acne afifed aay Serq A,

Tesla acta Gas 2A Bonnie «aq ate mais onee WE OS

Vailas BIB SANA se BA ate a2 meylea cy aA fratas

SI FAC MAMA aN FeToa aa Tam onan aha gBloa wens 2,

Cy SACHA ATH AA A-HTE iD TEraa ae ANAM WIC TA Sea

aey e Tesla fen Tra ore afacena ey oneies RBrq [ O = O°caiee)

A GA AIA ACHP CHTGTA SHR oF AS fers zara yy araiaa

cat 9 =0° carl came Memes a Te Maiacs O araa aefrett

aie etmfeni fey oa 71s cream sm o8 fers sen aaa

acfifera HTS SRra eae aCTS Seiler STITT ere aCRa Aefifer



aay corms anenieitenn

mca Aircast) aie cee am ee Ce Se RTE aie mreereie; 2A

WITH Ga Towle aay ascifey ence O acaa afer ga face wae

AIS aiitercast gets seiies ene afam Teca 1 eas ate onoyieg

CU AGIAN MIT FN TA A HaMT PATS ery_y afar rreqonelsy 10d

ea Ura 9 = 0° care aciiiea aa secq 10. kwey araiaa s67

BST Ay ANAT i—l om Mai ASA ak curry Aches oe-

ome 1044 varer genta 0=0° cares acheits a arora 10°

racaa ose BoM [SA HASIS HSA Yat Tym sa | BMA

! ¢
.

aELH
ol\j--}

fF,

0

IC ®

for 0.0

weiss mands fats sare ekcn Taaiaiweqey aaa Tem aH |

o.ou at fom arataa scnsto a1 CTT RATE | | asTO ASAT

aPenren sata Ser alone antes eam aaens sere ae

eerere | akg geio ate ora yal aco ates faqwa 4

ae Coa ag fam fon aascaa va fats gem AD ore CE atace

wavs atare) wa A wae C fay ere ars apad Tas

SIcq ; RICA WU ATS CH CHTAS O CONG TIC Aarearey alas seq

am atace | ateis siema ory W oe CUT BIS 1 BIE SUH

cry, Tata A we B fae ata peica wn ase; oa C aa F

faaree 7 ost sq FD, CE xaream sine aPaaena FC

ase Grey) Filey mem femme C aes AD afaa S714

afew alesse Siam 1 erees ghid afea me onelss akre A, MICA

LA a Wa

Aww: BC-AF = (w= @RG SAH ASAT )



SANSA BIG Bos

B faq Ste CF og Ort Me GACH CTA ATH A

AF=BG -BK-=t cos 0— W sin @.

Aw-ut—tcos 9+ W sin @ (3.157)

ok mg: ones ain yeines CaM Coch AAI Ta Sra as frcs

CNC GAS) SAT TATA 1 | - SAS CN A

ut—tcos 04+ W sin O=nA, QIUNA Stas Aa | (3.158)

wa THs Ae Jay oO YA cals Lara, eB AS cM AA

(u-1)t+ Wo=nad (3.159)

FSM Wy G0 SA GR OAlacs Views sexs Sey CM Wa

wt-l=m a nat) (3.160)
A

GUC THY Cl Ailey sels Inca MC aE W a Ae

AST A, GBA CX OA ATSAAMS uw OF srs WA Tawa Bea |

oats Guigay TrAIca CleM As

w=1°6, t—O'S5cm; A=6x 1075 cm.

1°6(0°5 — 1)
n= — To = 13333

Brak cry WASE 6=0° cas aifaa sa wR alow

Bop LAN ASH 1 AHSATTICY BEI GAS FGI AWA |

I SMG OBS SIA Hay Vase Bacar mem AWA

ndvi=tdut+t sin @d0+ Weos @ dé.

ndyx—tdu .
a1 d= tsin 6+ W cos @ (3.161)

Bee se scl Sarnia dA vifsaseaa aay acifers arg

do cara *faafos xa wae a2 do ay WT AMSAT O.suy BS

Ne TA! Gat ase was wa aitera FR eis ANT oe

ale canes MiaaGat a AC ota Bart Aa MER Wes

(n+1)A=yt+ W sin (6+ Ad)-t cos (0+ APM)

= ut+ W (sin 8 cos A@+cos 6 sin Aé)

-t (cos 8 cos A@-—sin 6 sin A@)



©00 CANS VCMT S Te

a out + W sin 6-1t cos O+A=— pt + W sin 0+ W cos 0 A@

-tcos 6—t sin 6 AO [ aden o.cay aaa Siam |

a Az A@(W cos 6+1¢ sin 8)

a

W cos 6+8 sin 0

a _

dO _ndd—tdy_y (Ut — #008 9 + W sin 0) — tdp
dé A a

[ alsa o.seu Bea sfam |

_ Wsind—tcos@ da _ i °
7 7-14 (4)

a Ag-= (3.162)

d (4) co carbrats 2 afar crn are

daO _ Wsin 6+ (2-cos 9) da

8 a a
(3.163)

aie 8 CHI YA CRG FA SA BISA Coe ATH

[sin @=0; cos @=1 yfaH ]

AG A 2d

a do—! & ne (3.164)

Great wan aie xm aa A=6000A di=6A ( onion

aay aa aia ci), 1-06 cm.

SR LAH COA] ATA

0°6 x 6x 107° ~

a = ex tons AO = 10 8

edie weneerom ot sencay oe (6A) emo gale so

alters cl collors Bau] SBcq SIA ACF] TA seHa YeIU Sosy

qremnseara afte coies Baaenaq wy Ne eats 1 Sa

camticaa aang sa cre Reem ae ceilas TIME ANSI

a Cott ATCA |



CACNCPA BISA 005

O28 AK AMVBUN TENS ahaa we sarea alee amiss

BASLE | OA ANS Se Bless Aaa Tacs aaa

aicaa Tacs face 9q aT Zeca, Taley ones Glas O ces

afua ee oe ge sinm oniaca | «oa ok BSE AVS SIT

oma vacaa Tacs erelte O cH YAR CaId TIA STAG MSTA! | BC

ARTS yelor coil aa BACH COTM AMAA a Atlee ASMA

(overlapping) QUI@aa Gay yao VT Gem WAV | weTS aslo

Care Acfiiarceret sas sa acaera wae feelas aaberiia acfifers

ME YF BY GoM MPNs! caw afifecndt aes sian aes

onberia aciia Coat siace Ta nas a2 atifa skcs acmerdta fag

Iq Alef SeMATA Ace MTSs ata TEAC Baas Sal SH |

NSS] HINT-BeAq (Transmission Echelon) aeaiaa faaa

SMS BSH 1 1926 Ac SRlewaqyy (Williams) aterqsragq

aria Coat sface wad aq | ok ACaa OR] ATE ©.uy AL Tow

CreIct] xem we BWI Gite S wes Been HAM Bare

= slit
{ ’

to pump helo: :
gra ing r —<s Spectrograph

foi O.US

CA L @Wal AMSA AVA Walaes ATG ae Tasca Ma ( aTSwAagy

T) wae aa Lum cates san eft acifereria

auitea S, at toa oo) arnter S aca vont ales, oa

S, formecaar face aatgu: aaian acadiice acarea sac aga

BIN BAGG Ba AA a TAS AM aloes AE APPIS +

BIacs AIT | | aTale Codt Sq Sa Suez comb ss

oreo Siva ee ot Vasey ase FO cI CHATS

(fused quartz) Ye BG Beat Begin wan ANA RR

wa oa ( wereyiana aca OA g cael cares oNeeT TAS A TA) |
WHEY AAT ASTM AMS SIMI WI SN er yl





CTONCA Wasa 200

Tarawa WAS] ater Bera wercan en aes FM VAs

ais one |

waaay’ eqs (Lummer-Gebrcke Plate).

aie nites Was OTe Cats GS TaCSMA-wNS AHI AE Ok

T-Crp Bs aie sis ale faye oceans to aed

CONV A VHS ; BACH CON GA TST AMSA AVA OR

TI SN SA | SHCA AAS BIS Tae y CHG ANC AICS |

CHICA IRF TANG Aga BAT aes cates faery ae arn ea

ayaa nfs aiscayal once eas aaioa agra aline e3q ara

08 Tee TG WIT SN TA AALS AW MASA conta wr erntee

ahaq aferery Glass SrA A Sa |

0.9d ae fo OSG Aaa Vrs P cep Berea! ean

AINS Hse faery AGE TE! wasie wens feercag Ge

aiery mates sen aa feel wre of aleweraa om Ses

TisCwres | SACS SING CH ASKS CHIC (critical angle) 4

serie fey Qa AM Sa ome of aheg alee alesies

S204, AA VMI alezs Sem Algrn ote wea ates

og apare feel were 2 awe afana yaRtS siaca kay

foe Stes apaics an wer Gen wa cape sian

Wares aia CSq eera | «as NTS BPE CTT we. Rew



008 : Cele aereiqer

CHM SH Wiles Leal while ATS sista ayneca P wACeA

ang ned aeqs aban tn O fags aoatecs P,’ qaqa osery

elena area ATs eBcq wae a abe SITS CHI HER

CHC sa AAA Afra Bera alway afesians xecq nae afets

aren stam ClgS sl YA AMA AeI! ACM aleqw

afegene was ya an ae since aisca cria-comm

aiwormnaces ARS Gan sia a8 Borsa css yzWacse om

aa Gefa-cocen aca acing org ya wa Ska BI AeA ACA

afesias stm anensatas agony faee sen ; GIT a2 AZICN

fase Veqs ay} FT AACA ATSSANEP (coefficient of reflection)

ant sen wea: fey ates cot cat ones mane

SALT SPSS BINA AWA Aa BH shiferyiaa Slaw gr wma ate

AMA MCCA ATH ATT CHAS AY Hien TAS Wa atosernes

aq cast Fay core Yq SI GCA AalOA SMA ETAT BTS MAT |

@era fae eel aieae acre Bes Baw afsit

aferera ona ANS ae aleve ea; a ATA a ales

RSH Nia GVM AA SAA CHS YI AIANS VE 1 ASN coraces

BUH SCA MSI STA VTA Vases Val Aa |

D

A |
| . dr Vion t

8

SG 0.92

0.92 fom wate aim AB B fagre serea een cara SIMToS

gi 2 ast re alee ma sae GA GM C fas

fokaa antes tance | Barr as Gey Cae atesiere eeare

GK Uy Uy aeye ate wersa aie CD alu fom A

Biscerg | afore cag i. Beare es cw ome FeiG ates wa

MNES ATBIVCA A CMI GIN AHH

A =2yt cos r



SNCS BAS oot

t= BAA CAN; w= ACSA ATS HANS |

ate ak NC-7TE nA BA SCA SCA Stes! SAT ACA |

2utcosr=nA [| Scere Stasi bas ) (3.167)

sin i snr @ cos r=, /uo— sin” i_ Ju* —sin? i

| a lt
wae |S

2t J/u* — sin? i= nd. (3.168)

a 4t?(4? —sin® i) —n*A* (3.169)

ase SRN wana eis acaa acifera ceifes facnea afer

Slave Beret (3.169) aileanica eraqeeay siag dn=1 AWS BCH

BAS LUCA | «Ga HSMP ¢ Fe pe YAS NTSCA 1] «wae

— 8r* sini cosi Ait=2 Aa®ndn

a® A’
a Ai= 2A’ndn A [ dn=1 qqea }.~Sr@ sinicosi 2f* sin2i

__ Aviat = sin” i ( asia 3.168 aaert Siam } (3.170)
Sl

AMS UF Ale es HN Ta A Ai ators vp oa Gow

iasa ea facts fara cm as aiea 90° ag Beale

SACS MCF Ai SSE GS aio at @ cH 90° at Yq BRIS

aera Ai Taerte Sqqrend ye cit Tema Sal! Sz RIG

SIA OS CHS Taare PACHA CALNAS JABS |

Taoga x Tiga siacwe 3.169 aMMONCS Assay SH CAST |

fee OF CHE ATSAAMS uo YAS AVA AM ; OAC YI AVIA ¢ as

n. FSM Grey az

8t% udu—8t* sin icos i di=2n"2 da.

du

di_ az
WGA 4% sin icosT

Aatea 3.169 acarn sim cen aH

—nr*h

aie —_ (u* —sin® i)
dv “57? sin 2k

20



008 Cots WIS

2Au s 2(u* — sin* i)

A sin 2i

BAS COHN MASE CA fava versa care Sea fasa aaa |

tei fra wa cartes, atferag com, atforaes oS ok omnia

Som cores gals Gan wecea aga oITATet acta (optical

properties) Goa fasaxiter |

afa Aa acaa fara (range) xa see oss Say at 2a

FTP AA CHCA GHC AY AA SH wae LB SB Aly aay sy

Cl ARS Gaeya Vin ae wares Ana acaa alee fafam wera

SQ LBreq oS CMC AA CH AM AACA AHA Alana (range) ; BM

OF MATA WA I AIS aM se AToane mem SACHA WANES

aga su mava1 Bas ay Tasinfes gate awa aaa =H

STATS AAICa

dit2 Mn?)4t? 4 an n

20 sia

_ nis

21? sin 2i

ofana (range) aa RENT Say di ag am AiG Agta BAe |

FSM CAN AA

(3.171)

di =

Ai-=

2 du 3)41 May n _ mt

2t* sin 2i 2t? sin 2i

nr? d

n?A—427 1 >i

oe PIN Axa Misra fat Biaca |

TA-CHP ACH VCH 2s Kem was, Cuter wists

i sa ok ober aie Seaie ceeivwm (Haidinger)

cuts ate afer an ace nea ene aeeiora cata aera

SOMA Gey Sey GIN Veen acme ate cefa-comm Wore



CAFEA WIT 009

TAS AHA GCASTA Coen forme: aT ana aah waster

VICMPSCA AAA FA AA Gra aif or aeateas wast aN

sara, adie caufents ya sa acer sac aciingia ora Taga

SPISA MAGA AACA |

wsicnsra acHa faceaa wausi (Resolving power of optical

instruments). °

ate gadis ag fem yaie ya seats age Sam Mica

Fal FA Seq aloraaa yisesca yaic Saas Mam afew Vea

ea1 afets saaa afefaw wale fag opie sécqi yea

eniates arenes faa sepia fey gale nam 2206 Sem

aBTa at GSib SAI Foe Gise was gan asa «fey alive

ACH ACH WT Mas TBA cl Faas Qlouw em Wears we

CAA AIST Vora Ta Sa yaw Wsesca alSlae SMTA

Siaiss sienslasm aqaica feua orpfes a2ca a | AST

wa 22 Mam ase cals atsiqe Fe ssa caqiom coala

BIBiSeH Aol eA Nata SISTS (Airy's disc) ; aB agala orsTes

jalan wre sass aaceians Jarra wea erm sera wae oF

yet afsiag fafan wate afta oreene-claoa aie seca ate

afeian q2ioa gas cast 2a Ora oasis Gates Tara elas sara

Tt ace afeias yes warns oem afaa on ae |

AIATHA FA SVM ACS CW SAS] YRloa afetaa facwivs (resolved)

S2qa | Naas STas oGaioa caiias facnea ao sare enfara

HSA FAILS SOA AAMATAA BSI GMAT aye ase wafer

UCHIPSASS ASiAS Baca od ABs Jan aay caticns

Tacqrery OSS] Hi BetSS By xecH FAs atefaw fate aq asie

are Waa Aloe Blas ce Barwa aoe olBy os Fan AAs A |

22 wef o2 Cl Ss) Wier wea Qlay xa TSca a; VAI CHA

AHN USCA A SAB YBtoa atwlaw faveiws sa TH 1 sayskpe acze

GAC! Bas WA watacs ce ain Cermy oa CAS

ates Gay CHeha as as xy aif ae gai ate aafes

TMCS FIC YI Basile Cardia GAR aes Sea acwsisiog Gay ay-



oor CONS Versa

ae wits tem eerq i ok cee aie Say Cah eBioa wine)

TAT SI MS Sra aiine ae gsive ayqery aren skr4

VAG BM MAMAS Beas Bara al aa oF GB oy

afta ARCHS Bre Waa Ga WII; aie Gay Gaioa actin

favetws Z2c4 1

BCH CAY] MSTSCa cw sucanrsta aces Tavera WaT qe aearaa

Sem asi seca ceca yeie faua wea olay fay ghita c

FABOST FACTS Ga Sats say aa Sas Arles aces (Aen yaalwe

a sale y) facera HTC] Ten ee! | (k CHCHA TACoRA FISTS

UATHias Tavora-%TS] (positional resolving power) An SleAcs

ona |) | feola cra ( ae Basa sala, faery atacand) aifers

Crys yee Gas Caewia ens Aacewa A ASA Crcdia areca

Sar Sar Tetocs Gren ales Gal AH SAS Fen Slacs mca acta

facowa WTS (chromatic resolving power).

Cray Aaa Aen Siew wea Cl fay geioa atetaw aqa

Gaz gaioa aciifar onstss sagas Gog fasa siaca earH

facelmrws xara TH Sa os acerca ase stn eas Fa

ecard | Teg Qe slace frm crn ara cal 8 Hi Ya WON

ToS BA ASA AH! «Sta Brdreal oacna areas aster (Rayleigh)

o& face SIS asi Ae Baa ss BAA Vs Asal

aay Aas (Rayleigh criterion) Tzara fase wae facowa

BIT] Tala oF warsa Bazss fale fara wafanirs eBargi oF

MAS BM Blacse Asaen erxsisra few (rectangular aperture)

cw Tacera WAS! BICMOS FB |

arastata fecara facet SAS) (Resolving power of a rectan-

gular aperture).

aie BALSA UTH GAPATA SS Sassi fea Bio aces Ser

GTN Mewniss Fn a cra alee Seq ass waka aevaa Ais

aiaca | ot Gifs Serna Fe areca crt Galo gies cwca a oma

Poni Brg Bac aleie aeaa elas fate <écq 74

SMS CANCE BIST Beas fangira: enenoaa BZlas



UNA WSa 205

a AST CHM MCeNs Sex H2io wea afer sa 28cq aaa Be

Os cq BaHA catas BCens-SaH BAKE (incoherent), 0.90 AX

fea 0.90

Tera, eq esis *eEITE crac BeaE! =P aay P’ geic

BAAS BNA Gens Geni Barts cals Bens BMA

Tewaa wes Tem form 72 ore Tasa aercad ATS sSiacere | Gea ean

esare ca Tenlo crenfecwa oipiea eae Gara ore a; aera cit Zens

08 THB a TN Biacere Catal! §«caToTA Bars wae Ten 4a

Rene Toye oe CHCA GAA Aa aa etacHe Alfca Tes fen ayia

Sata | Carer ele Li wae Lo waaaa cry area Aisa eu

Saceeae | Tele Gecna ae waa as Be AaSa aenaa ers

Rerwre TAM pie ms afrwe eBay P ecay ae cy We

cael Geony Rarere SR cole aTACEA Gaga OC faqs ate Bara

gS 1 OR CATT ST Wert TAPES Bes Gaqorena P’ frya

aa O Tyre coerly area Bard 1k STO Cea ae

QO’ ag catirs fara 9 Gea GBis P as P’ oa cotins Tacarecaa

AMT 28 oma a aisera ca ala arenes Class ATS xara

SII MER BWels FAG SAM Wersaa cens-Glao cay slam

( Taal Aa), BA GUC VN SAA CI SICENs Ser Gaic arenes |

Cray Ai] BAG ASTASGS FN AAG Ale Gens wae oun

Tasa Siacq areracaeht yBivs cotins Tacarearcaa Soa, adhe Gen Talo



©d0 COS SATS

P oa P’ as Tacaacaa Got facae 0.98 ae fora Tafen cates

facaracaa CWC ATH Ns Clas crea TBaE |

NN M..
Q @g O0d

HAT fwots

sa 0.98

ors cura fects crits coata area O' sem cuca arate Tasty

VqT Gs wera ales fahren: ate eens clas arfaa

sizes gale wea sreaceta arene Slaw narnia carn siacs

acai ak aiema scar ca ate Stas mem wera Sen few

asoIy (continuous) cates Wal Jaq AAAs awa way O

cata wacaa coaila wersza aan las O' cuca arcaa mals

MAI AAU NIT Class Ales Ars) Tera, Wore F Bra als

GCAF CIISIG BIT ( Cw PN) AGACA: sia cate anacat

CH Bir wey clae) yaz eq pen Bar cata waa

qziog ale Siac fava greiias slave mnisca M1 BCA MIBISCA

a8 UTS armas mfaafos e8ic cata area O aa Oo amronfa

SATE Bara, SF Recwa wal cas BCs Caz! 2Ica ar |

ary Goa met Yaz BI Clas srwasts area sapes enfaca

Baers esa Hag fora Gos zas ara |

Tawla foc Sen gei> aae saiafs silage oa a? cae

Rercaa celtics facura 6 ogy aaa @ facta cesta waa

QO’ oO 5am Sas) aes cata ana OC oF BAT Slasis Aigs ATT

eae) Ok CRU Uae Ale wlasa gato cea aaraa aes

QA CAA ATA AU MLAS Glas AS sArca M1 HewwTs cea) Ay
GO a O 09 bay Glas Game alaasa BBrq OBA Be

Mose Us cals qaacsa ~ Sls alge ATS) VeACE |

FSI wx CVCSE Co Galo Bes O wae OQ’ vs ayia mens

VISA Al SS aT | «Cale caroraioers Tens sa Aerae ASA |



BALSA WISH odd

arma cad Ghaerm afer oem ferme 7 ge (ratteae 3.49).

SMA OF ale Va ACS Sia AA Cl RA West aay

VISA GPACA ¢ HI AT Bara

d= 7,

FSA O ase O' aa Waals aana ¢ ay aa zecq ( O ae Q’

ANT GASP wan asa; aly GA AW La Sra ak Ziew

aise farsa Sface 28a ae ocr a faay orceniow s8are )

p-7.

ASM 8 cara wats aecaa SINS Slaw LBA a* sin* 5

=a? =0°4053a°.
cf

SUCHE OF Bea Gor caia wecaq ala Clas AGeca

0°8106a?.

BAT OS HCATWS ACT O OA O' ay Blais Slaw a?. Boag

CAN MAcsea CA ala GINS Claws apaa geo oaw wlaw a*

OF WIAA O'8la* Stas MeN Wecswe ! BA ora cies O

OR O OF AST BBy acs AN ASA aera | AZ cH TPH P

aa P’ ag colias Tacarera ATOTA ( Asleaq 3.52 )

A
G= _.

a

wula Tera P wae P’ age Bice STARE ATRIA Beet Callers Facarery

WTGIRAICR

g<4
a

CZF CHA COHN WAC P ax P' AS VNlsile MATS acs O age

Q' o4 Clas Fier Qerta Baers TAT EAA Claw sieaq ara

SM TGCS MF 1 BMF ATA CS WA GTQCAT GNF

CUBE Ta O or O' et Grom ales Bom ay ase Gale crate



OQ cols areareiqar

wer fafeen ests at areca a8 an Re eel ak HP ace

Pog wey aay at an aa Ma eee aies era

Poa P' ox atetae facetre etree a wat Barra cotias

Tacarert Greater Tacowa star afeca ofern Termce |

Srcay ercnsata esis fafaa ere aq waa Teh cea

(o-<) gai oar Slaw! a® aa Ia Slaw sinm 0.81a* 3

aie wer galore orem aim ageEk on aa we CHT

am BRAKE CYP oa. P’ ot catiaw feeme < oa orn a Rar

OF Fay YAS wernt fafern os eBe aa AAs Barwa wes

aisy oman: feget o& cage sen fegn facto

oe o=< akcw an colies fecerers xem we gale

awe (Tater ot 28m aa a Oren fare OO

aT < ae OMT 10%, BH RRM ITH BT ARICA aioe areraceret

gefca wos Giae waa! | Wea ek fons cafers conan calfes

facewa at Om 5 ot oR BRAN MCS Ma | fay ok am wD

gdm Sas Bers ae mifaaseriian Sgr Bq farsa oH |

Gras Rayleigh 8 saa @ O=2 ok AER FeCOTAR at ater

fafes com alarans 1 ot atte eeprea Tacos aim (limit of

resolution) a=". (3.173)

atte Wes Was (Raylei gh criterion) fenca afanirs Feace

Ae Senses asa facona wae facia ob f88 srs fonca Aaa

gem enfacece 1 asieay 3.173 Sarena aaa sas leona We

Ba a® lis esis ArecaRN Mae YARN (reproducible)

AWS |

Fay cre acaa CHCHE (AM CHTa-CONT AlwSTa AIMCHT CAM )

aifng aa fos ances aeniss afien secant aias facm alt

FV WA AS GA CH MAMTSKa aca am Be fer



CMCSA WAST eds0

Oren aa ca sites favors aii yates arenes eroneclacra

Srqe wits rsa aa faces foa Ae 0.96 Bare ok aonaté

FN AV |

1,/l2=1 / 1,/1,5

(a)

AG=0.60)ak

INAG=IOAA, LZ» one

(c)

AO=l2AAy

(d) \

AO=I5Ar, |... a Ne

Tot 0.96

fora wets acfferrna oles craic searet Bacwa

TMTPSIS ATS 1a 5. a,b,c, d cH aia —iva

FASTRA AO CHUA ABALS 1 GAA AAg FWRUSS ANC TAF

APACA FACSMAA SA SAKATA PAST MKB | AeA Ha (a) OFA

ABUSE I O.6AAR OF CH Goa arasulgea agree ats

VIS ata eH I RaeHA SAM «Alem Telaa wae etd at

fasta cra (b) CHU ATA A ATTA TENS Slaer Sacra caw ate

RLeTPolaS "alo oacwa Arana 20% sina aa, fey 5 ayoncea

CHE GIA SA LAAN BU Arlen aing car ae

cama ania facoray eece cit TAA Clas APIS CHA

faraway crew! a a Crel fore GAD = 1.2AAg BBM AM CHB

G2i0 STATA AIA RIYA 60% GAS sr WA wae aalTors



oss CONS Weensiaae

of Tacoma FM GUA | fag feels ewer (7+ - 5) BI SATSASIA

60% git Sa a; Gra gale aifaa SouPets sracse mr aA wa

ares Seis Tacora {AACE AM ST | ASM CHM «= AWVeSrE A

SINS 1 OF CHA ANA AF =1.2AAR or GA Hel TacewA BBCSTE

AU VQHTS 5S as ae ents facory serere WH! BATT

5 9a cas af Tarewa MRCS RATA AI=1.5AAn TOM ACHE |

edie Meta WAS AT Class gate aciiaa cwwae aca ea

aes SISA APTS or mpier wiry T2c oF TACHA FETS

THHSHA AlAASS LUCA | CBA CHA CHT OR PTS 1000 wg

TSCA: CHB TACOMA SA APA AAS AAg OF BAF WA MIB

SIM MNCS |

fares aftfnarecea faceua SAS] (Resolving power of a
prism spectroscope).

Rrcawa TAS ( ATs 3.173 ) Baga sian Asaew cq wveanrsa

qatoa facora wae fata om a8ca cris 8a faery effete:

e8 aca afote artecta wien a asi afifar are rai ale

MTSS NAS ois Crea Ga TMI Ms Ga wlocacas

Fiersmae ATANS aiiiaa AS eeae seq fey yCsa AIBA

SCS JN AA A PT SAAS gato sacva Cacia ones; ale

Ya By I Gea Afi gAiva celles facets WAHSA as Fy

SACS ALA CA GIA AST WMiBs Jal AGS AACS ANA’ = yr cw

way G2ioa Catia Gee adiiadhecn facora was sta ataca

ATCA TN AH «ak CH fare BAS CA atta facora WISE

FMACSR GIA AMI Age! ak facena wawis aq laaletiqeqeys

Trea SN Az |

0.96 a8 fom aiferecn afitaa Gentaa ane crac

sane 1 | |P aalo aicenecen, erm atifedtecag 6 sicereter

foma aaeas auter: aa xtce fate scm L, crm oa

ATRIA arayee Miats gem ABC faeces AB Se aan fagiis

Garca (angle of minimum deviation) e"fes eecece) Terr



WLALEA Wasey od¢

Tagicna Bra AC BH Rew aleqe aren L, arr an faten

FRYCS HBAS LAT 1 «UCT A SAAS CH GIMTOS afarwe HIG

Coes A, Gat A, Oa SIF Waly Ae Sacra a Geto wifey P*

P’ om SCA SBaS 1 SIMATSS ATS GANCS MN Gale Gary t

VWIZASLA ASS ACMNAS GaAYY WH Tae fey esrwea

fapgacta ways A, eae A, Cacti Sacra aa gale Tater wares

araaena AIS gaa 1 ASI Gaye gate Gem waa we

yaiva wag qUeCera CD @ CE Tan = faagacra SCR TRAIT

afasren gefea colts Tacnet aig aq AP, ota CD aay CE gait

cams colin facarerte sera AG. ferercaa Giada (base) Cres

ual gence b. sla faerca A eae 4 SaRCHCHA ators QISTT

a OA pw. STR SUCH AN AWA CA AAG P Tey eas Tale areas

apa P' faqs (A Sara Gat) CHIeTAw Beare, PATNA

alts (Fermat’s principle) AACA ot aparaa salets ahaae

ans Poe P ot TAMA! Ba P sare Gar MN

HGS ATG APs GLNBAY AN | «aI oF Sal Jen oc ASAT

apusreracna cecae ; selie CD s8te P’ eae CE 80s P" as

AQTICH ACA SAY ANT | ASA AS AeTScMy ATH C1 IT

MA+AD=NB+ 2 - BC + A SUMNSSA CHT

MA+AE=NB+u' - BC —> XX WCMSSAC CR

FSM AGT

AE-AD=BC(i - ) =b- Au=dlr- aos (3.174)



Od¥ Cons SICIqeTA

foray SBcs Cl Sreens afaaren its ea Gera Gem fearaic

esis SHseR cited fem Tem sai fea ae 0.quea Baws

Me A aa a Sarda aa ae CD aye CE fera crac

ROME | BSN Bara CATA AWA Was (Rayleigh criterion)

SAIN SIAM VW Wes mca ce ok cara Tacencaa aim sBra

Ae==. SMTA a 28a fats alates et few ok aca TTT

CD=CE. eu 2206 Was cre Aa

no- 422° (0 a card afeem )

GSAT MN ATA Ad. CE=b- D5. AA

5 beaq Ao" cE Aa - AA (3.175)

Tog CR cre force ce ferercea CH MIT TMS WAH

sien facora wre ain mem AH

A
Ab aE

A 8 he.
CE CE AA AA.

A Lb Aa Lb de
AA AA aa

WA SiS Bet walsa farora Bass Wea ees

crn aaa eat acan aia facewa wawia (chromatic

resolving power) At@l Fal ZAICE > CAMA AA Aeieres Saxerds

qafor Gare ya | | Sas ok fama Aes can Tree ferery

aeffertbecers aia facera WAS TOTA

Ao de
Aa aa

8 miteara b crac Zeace Terewea Siwa (base) Cres aterm

Gre 0.96 ae fer erates ature are feercaa a frre aiezs

gears | fos aly ot ates faeces Aa UR aN sia

a (3.176)

(3.177)



SNA BASay ed4

Sora ase see wins sey afer sey Sea crete wiser

ame BIST Vw an aery ea crews cules awe

SaIUTSVes BI Akai ASA ayy ca b et WA WER

forcast aes Tem gio antes afer mecacta face: Soray

afro 3.177 feercaa farora eae) aeare afeize xem as |

fag abl apes aia atecas farora ware) Bar se ak

Ci Toa aL 0.90 BBS cre Tune ce ger cra L, aa Ly oF

WABIA VAAIca [ACSW BAS] AWiga Piece i aa afiferdwea egies

foray aa L, 6 L, CHA AVM FLAS Cre Wore

acftedtecea Tacowa eae faSa aca cna adie foerca ois

CHT AE a“ OA WAT SA! BMY acy x Beare cw crenha

P 0% ay Tawa ; ofS cat Bk Aaa aca facoMTHAS Faw

TST | ae fora Cotta masta acia Gog faca scr! care

sts Torercaa cqeTa a

Ciivaca sae yaetatian cea Barwa facena slave ce PAA

sintwets foes enisca oe fasfatyeqa fora sian aga

#3) 3A

ate 1000 2m Gt Sisters AN AA

qb =1 cm.

BM HAA QNMGAM FACS CHAM ANCA CA MAIC & sellers

faceiae siare Aaa SIS CM WANs AW Siacecha faery

WASTa ZF |

grail acea faceqa Was] (Resolving power of a telescope)

oss SCHIOATA ( TSH SAT AS) TW VANCE AI TA

CHAS TAA ACMA AAA IT A Caserta yer ay fades sa
ey SAq HScHA L aga aslo atwlaw vss ea; ora os afetacey

Ss om Ms fachs ea apscts aes Ts | «BST Brey eals

CHONSTS SSIS MNBIaA ASlqw FS SA ASKS an sa wala



Oo Cols WiensTAET

SITS 1 «ok KTeTea alien Tacs oie scasie Havelars corens

WAT OT AH «Stl coala orsien Gra kyla eremsclas

YI BY VEATA QVB IM AMHS VVICWA ASA YAS ATA AVA aes |

ASale CHM BMBrsre ca ale g2io ya sree ers Sas a acea

Tacs yadhes faote sen aa Gra SIA AS Bec favohrs

eaca fam sen farsa staca areacrtt géita coca scare

war Gm) BE abe 3 aa we 8 facena FAT) TONG

SlACS WIM AAS BATA Ba olacs MICA |

ou sieisx ca cifae animé 2274 cre 3.82 e805 cra

Tora CI ATTA GARCAG OR PAahwr aga aloncwes aaa So

fasa siaca 1 «owe ale mala oraiea cetios arg ca? wae

SSAA BWA FA d GA A SACHA BIATSs Ans Hay Cia APA

1°22A
“—4— (3.82)

Sacqaa afaeny 1:22 yqaats olan aloarsm casa

OUPSI St (FSI fas RAHA AAECAA CMG N gai)!

QA CHA WAG CHA VlSrey {271 oF PISS NYS |.

Breas alt aFio Grea wn TA CAAA Galera UTS BT ANA

10cm oa BASS wena Gawles SOOOA, era ak cara amas

STSTSa Cars BPG TBS

1°22x 5x 107°

~ 10
22x 5x 107% x 57.4 x 60 x 60

10

= 1°25 seconds.

Oa sees ao apne fena sfacwe afencway crated

Slat AMT AVC | AST CHA OS cHsACNS ala xq ATE

30 cm, St4 a2 araré 224

1°22 § ce x 30 - 90018 mm.

Srcaa Tes execs crn wersce ca atelaw enia orice

iste yas wy wae ora faqs ongie xtra |

6

8 radians

seconds



DIANA Waser Od

(a) . (b) (c)

Toa 0.9 (4)

fala wacaa aaa orator aay WaT Claw Ba Tele afazraa

UCAA ALS APTS! A Ges wea geforce orenm ala oa

WUCI ; GA Gl BIC WB YSioa awa Gisye gan wWAr4q | aaa

yels 231 28cs cael serie e8 sarwa wsz olay wz

Maa al Bele SR waster acaq facowa Bawa ats alas

BAM BVI! 0.9Us Ae Toes O84 Toate NTA crencay ZA |

AATTCCS OAs STIG yeloa casa TAY BRA APIA COTA Ct

OI OF CHA Wercrh ato Aeyelgc OAT Ae CON TASTE |

foola fom ot yay amaia orator APICsa AMA, Tele anew

TIAA BCUMAS FAVA ANT! oF cece Ber Beam aaa

Ca aa aive afeis aaria safer wea olay gan aececs al |

Solafors as PAR oala oisiea IPs eerwe cay wiaac sy |

QT HN MASE A ATG ATSC oF AGN aes

TH Fees TA Gem sismM GA Bscere Ai see favly

cparece yadrrs acer faery sae Ahn alam wm ware

ma | oF WAS Wa Siam an aes ma @ aSma

CMSA CHUA

1:222
faery waste cstis sii = 6 = >" 1°25 seconds

eee gate aga catins faces 1:25 seconds fe ec Sern



O20 Core UMcersizenay

Sorae qaabec-ea qm feelers aka 2 ores Blow are

CRY AACE CA cara favors sae ifes sin afeacwa

Wom Ayes, qoar Gates Gawleg Tana sia 1 cm

arena sioncwa |e cafes facoucag ate g8cq 125 seconds.

wa d ancaa ufeacera au coties facsacaa ain 8c

O = - seconds (3.178)

OF FEAT Sissies rs CoN AH CH AACA IOWA SHAT

(pupil of the eye) 41y careraie 3 mm gema we eae faery

BAIS AlN TVA

io = 41°7 secs.

Ua oF Ahn Sercardig Soe farsa siara wae Gorag facowa

ain orem ise carted sm SOOOA qaqa sfam 1 | Sante

Sram era Tavera sine Hapniwsora wisafew sera: apara

ASH CS SACHA Ae AMA ZA M1 oO Bea afaascaa

Ae ace facewa aie Tanqnissera mfaafou sera |

qaaren aces faces was afetacwa Teale asit sina

Se! ae asiay Sats wera was aiaaa sea faveins

etait fey ows facena aha ages wea an «2 afotan

Taceres afr Ne Ga Wes mas aGeva facewa Bae sis

SAS AVS Cre Trace ca gale aga celies facarera coromie

42 sec, RBC SM SENN Alem Gal aa Goa SeTSH

@ areiqus av ex wre afecama wasn faafes sign ce

Sam as) ok Alla Aas ale oir Mem UTS

fae (least distance of distinct vision) 25 cm. qa “IG Beal

OS 1 at Hs aCe CH MCR EBS ateiaed ace

qav 28cq—(0'01 cm.

yer erevea faceies gece atom ateracaa gitced afeiae

galore carbrafe 0.02 cm gary Bales xacw atta: «& mfasm

faatace an AACS mca aerAs faetq (useful magnification).



BNCEA BISA 225

aur cott fare aiem mS GA aT aI sens aggre ( aCe

Seren care AS ateiae) cq aw els (details) Tat

wT? G1 faqua an ateia Ais on aa ai fects feaxre

cmt xtc aga ates faq wait aasa aenra HIS ara! «ak HIS

Ts aie Scenes wa arse as (alive faqfes )

ofetawa Senta aa tan laa an AACS Mca TA

faqu‘a (empty magnification) : 4m agen Taare aaa Tacewa

WIS] VIGias (positional) favor WAS Fans |

Bile Tae acea facews wasj (Resolving power of a microscope).

abe, a2 aq cam aa area fefacar faafus afefar

CHIN Sn WA SN oa asi awa facer ware ae

Te A seele gate faqs aaa wos afetacwa AIS Tom WAS

Ss Sem «Ale OM aH F AtKe Ba zag ateie Tay

VIS BA ase wears APS sa aay eee ace

SSH WMSTS cna Tera oF wersdies aaa ois

aa airs crn AAs aera aiecq ae ak FF

acaa Tavera Bae facta Siscws BCMA AAS Wags Bal GAA!

Sa gabe alas aac ateiaw afew fog onlay Oe |

qaarecl CAC TACSMCA CTA Awe gale ATSC ISTH

SiS PA SC AIS Fea, ACA etwecra cw aga Wos faz

gaipa acwrele BACe A oersahs afencs wines an, SE

ates ara yefca aca Geom car ane BA A «aka

(LAK ISS OSE GM Ascat gem asi 0.99 ae forwy

R9



ORR COTS ANTS aeeie1

qa Seraite gels fags aeghecs aieiacer Ais cre eeare |

P on P aye waige serie gale fey | Peace aPearen

aie Lo Boa aes ekrere Te CK afer wae

ate oH oss aera apna aie siamce: O kara wala

ersten eres claw Futrere: eaqrena P’ faye atetacer

oad cris xt 0’. sea ates sera a atete faqs ait

ese aaéa aca Fie zeae: aferacea Wvowa Cre AAA

shore arencaa ate weiss | eka aca arAcea ATS

Scan Blam Berar faces PTS) AT SM MACS MCA |

eR TWAS BAA O olsiwx SIT SANs asl Faq

Grater wag Slaw ASS Ams! Baca, Twas Poa P’ fay Geto

fora eae viata wage 22741 @ara ad «8 aa P’ fay

an Oaaem was aan Clas aS eka 1 yea P’ fee

gars ca gaic aha P'AQ war P'BO MAA TAHA NAAT ate LER

SIMS WES 2a) O ears aay Clase Ale sa: waa P

fay cece O faq oer nies ate yeica megay amy afer

QU P Oot SA GIT SANS Sls Germs Beal HAA 0.94 2acw

arn aa Qi P'AQ ax P'BQ sien geion Mey 2p sini. aXTTA

ploy gio P aa Po oa gay oat i gies ce cary ei aha ea

SUB AA GI BaAcSca | Ba Bag P ae P RRS ca afen

gets Ban Tare ARCH SRK A P’ ed TIE P Me SCM

psinicelt: era Page P’ xtce ce ei afen 4 feya foes



SMA WAS C20

aecere wracra ses P’ faye gay P faqs yas Secs p sin | Ba |

fey PA axe PB AMA! War PAO P’BO & ac AGTTE

WIQIa

MIYAG = 2p sin f.

reg ak neyaeR a O frye ania orefer SAN BION

Claw FAIS xa, FS cores feca ences BAScas SACHIN AVG

IM Ae A as mqgae 1:22 ea AMT [ P fry zeew Tals aom

CNM AAT AAA O TS CHANAS BACSE ; HSN BALI

VIH MAPA OF CWA TMT FAFA BISA BASS AWA

ANtsAq (3.179) aca AACA 1] ASA MeN AA

2 p sin i= 1°22A

1°22A
a7 p= Tan?’ (3.179)

p fay yafoa aca eae tort TEA A RAR Op oR

TAST Gace oe fey PAtocs GAM Alem cm WAca | WSaTs sen

ma cay Aateay 3.179 aetiees acaa favors TSH Ala alae |

afore wepeiey Ae Ay aI BSAC AM Bale CAS

asi Comes Tatars me aie (oil immersion objective),

S214 We i aS SHAS A SN AVA TA A SY 3A Aeww VAS

cit aren are fom atelawa Geren qaoea cai a ae

CHO MAY WIG 2ppsini [ w COrem eaters) 1 ASA

EBA CATH CH MATER WALA

122A,
2u sini

usini ae ass crcera Caters; aterm aia (Abbe) «2

ACME CCHS AEMTAS Beuy (numcrical aperture) afer wlTsies

VAT) VR GG] WA Gare ale ay OF ANCA SNCS VLA |

a& fonca en eeare ce P wae P’ faq ariqera oan faaian

Sfacere, SICA TC Coe HH AWE TR fas age AAT

agicy Goer AnaTS vats erareder Bre fae on axe

ARG A FH MH ACS Aiba Sana! «ak eng

(3.189)



e228 cote SNe lq

fates feegin wella wae aaagera eres faves sca ai,

wera fast ore aces Wiese rene awe aitem ami of

SMIBTN FAS Bla ewes aielaces AIS Awe oer fawns

AVIA waa Sa ( SCRA CTAA Vee AS) 1 Saye

oreban Tela fmers enc ca nee feel encena cam

eeeracta facora wae) fasiates atheeren qm Faq Sars Maca

~ —A__
2u sini

SHRI] WI ay a BH STD Seehwce CNA p= 1°6, i= 60"

Gi A= 5500 A, Sa MER ATA

= _—25x10%
2x 1°6 x 0°8660

CHGS TW TH CH ERS Bom gr io lays Ay Fiasa yay

ATS GCM BI YACY SaaS zen faq gaioa aaa ulay giacs

AM MA TN 1 BMT AN SA OF FAY WAS AWM aa, Ae

Bw TACSHA BAS] BTA |

3181 ates este fotaa eesciig | p encereeax Crd 2 07

AUG USs | ASM ale atecagal once aaa slam “fa comm

aa Sta facera Wasi ara fey Sn eles ona | Ba wk fern

Srey wee ag (electron microscope) Qe eas Mt

correrse Byes) Te arellz (De Broglie) Tres aq

afodta aga nize fafas Cacdia cae aces ace cae a2 avin

wae Tagiegwats (electromagnetic) Say 2e0e wen 1 Bawa

qy-SaF (matter waves) FN MACs mea | aise Brads, cog,

fataa ares Sra cam ok nae Gas Taga sam fam CIs

one S41 a oate ater sre nine cae ati ence ora

o2 Say Vs Sacra 44 nea Biaca i ASMe GN BA AWA cw

Ok SIE Also aa Nasa Fie siacai fey. Io. qanay (G. P.

Thomson) @&%& COlSHA @ WANA (Davisson and Germer) GIemI*I-

GIA Niort BMA LACS Haein a ay-acra Aaa oles

Gal areiy BA | | SIA OR TN OR BY-Vacwa wana Sa feis

P (3.181)

= 1°986 x 10-5 cm.



SLNCEA ABSA O26

aan toragr-eeehera aie oi aor een aa a

Carcreds AS Ta Gel fasinates alles Ga yaiae TH

jot [Lh = aera yas; m cae v Beraicaa

mv BI OA ASA ] (3.182)

“Fs A approximately (ana V 24g cormeée@) (3.183)

o& fanca 14400 coms cartes mem aq 071A eae 57600

cones Sarceds OOSA, «®t ace acAs ATH 60000 volt qW4ETA

SIH 1 «BH OF faraway SATS MEM AWA

0°05x10-& 0°05 x 107°~ =] TSwta

2u sin i (2 sini ta SRR
TELM BCs |

SAGA ITH i= 30° Aq GCI p OA Way FNGLA 0'05x10-* cm. fey

of Me i CHa AMAT YZ a1 Bsa agrees Cony

(numerical aperture) ARIAT BE] IAA GIA WAPI Fa |

SI eS ROHN See CAH FACENT FATE] ANTES BS] AAT
BOB] WAS Cit |

aaa atafaa facewa wars] ( Resolving power of a diffraction

grating).

asa arataa cars cl cera BIS SA AN TA SI Gas

acta facowy WIS) (chromatic resolving power). BASS SCANS

aia yeio 34 Saree Sax CH SCN AA acs Gla Barwa

ABMS GAT HMA SY os ors aera Sey seca Tavgcacew

SA OF West aes sexe wos gate aaa fora wales eiaca:

fay way Carta sae ala ya a 2H Sta IAG Sl FeTE Be

yaloa TN GTIgicaa aise As S84 | ak WABA Beg Fav

Taceiwe 2ecq fea Sel aes farsa siaca Rarcwa area Sora |

8 THe 20S caTeca gan Mara ca BaGa aaiaa Tavera aw eae

CU, BI OF AH Gerey Werayiews ese st Hak Ee WA

Fy At Raa TA TS Macey SA [AcaT GUNS AVCS FHI AVC!



OR CONS BM Sar

wase weaa cece alee 3.130 akcs com ference ce yes aitiar

fer cH Cl AWE CES Ea SR Tray

yu nr

a (a+b) (sin i+sin 6) =n,

Wa ya nn + % SHSM Te whiem ICTs Clas as AVM

aa ( N= wafers coeifeaa ate ) | ca ata Ea SEI facea fea

RAS FH AACA

I
0.95 3 fou asa Balas snes ene 6 CIC AASCAT

ma nth soxa afi ATS sierra: Fare gate anies ahaa ve

gare Nnd. area cael cri 6 + AG Tare ape Aaa ahaa SEH

FRAN Slavs MSM AP a7 Aa Aly QI HEA GA AAS OA Cw

entes ata yBfon eq-oneda; aH NnA+A, Sra 08 Tacs SITES

Silas fs aeaca we fear siacse oss oferaa cH wae

METS WAR BA SAS Na |

a8 SHOT ANS Tae wafacs gale Aa Se St SN ATA |

Sl SA CH BWArA ca ey Sey sew ata wae few Ser

aren aba geica acer oq-onefes aca ZNnd +5 (eer N @ wy-

AGS wa BBE; alwe face awe ake ust say mem

TR, Fa N neenis amrecrsenes yak ay) | Aware Sera faeae wee



BCANLEA WISy 024

CEH HTM AA Baa | AY SLI CaN coTyTA Atle

seq facaoa Slave Cre TSCA CA + AO Rt Sens Vlas zBlA

ma wae crn an ca gate vera gen Alife Nee oe Tae ae

aq NA, G4 ate 7 Afifaa say Slaw ae Bx Away Baw

Claws aes wey onlay eorq A, ABare ZaIG omer her qe sel hay

OA Oss TH aifeara acwa as aa N. Tasa Walscw NV

Yq AW COA CHM AA Cl aH aie aye Yq BA RATA! 0.9d A

Tod S806 MEM AH

A

A’~ ates ame aan ere
A

= Tea (3.184)

an Ao a0 atten catins faucet aces qaecere i d

arataa cara gato creanfecda acee yee |

CHEN WA WN AA Ale QsiG araiaa ery 5 cm wae Gerey

achiag CHT O= 60° FH, ae A= 5000A FH STA MEM MEA

5x 1075

2°5

Ly Gay Coral Cray f ate ZH 30 cm. Ba MER BALA

: Al= A@- f=3«x10x2x* 10-5 =6x 10-4 cm.

HAA Al FMACSca FAT Afiera Calas aicga (linear width) aves

Brae 2 LACS ARCH Grima SH AWA A Basa walaa cea TH

alas @E ALI Yt SI SAA aes cai actiemy ences

Was! TH Wilea Gra yz sa gemma facory wos Barwg

ASTI AN A BATHS STA |

CHI GLAS AACS ARCHA AYA Fal Ba Cl Aasaq Balas

for wm ya cet aka aalaa asercagia creates

TPS Tew as Cw Wie Ts Wa sian facvoqy wae.

Tika Sa TAG MA) WN WS BIATSS oe] BTS Orcdea wae
ASaTA OA ASH TA A AAT AA. SA eka alee ax Orgs

GBS Bea FTA ATS Siacq ae AA Hq KBr Bern opronis eat

Ag= =2>x 10-* radians.



eh CONS WCET ae

faa wahgs xtra facefre etre eke ance TAS SEPT

ame ost nacas ae gio esa Brea wiace ara wT A

wax Credit aefiera oan Slee Aw A+ AA Gay ccha aaT

CASA STA HTS ka ek As HR caraw me gay fewra sam

ara) a8

f

Nnd = Nn(A+ AA)—A

a Ao Nn. 7 —— B.185)

Fay Com eas ae Facews wee cen Sere mT TT a

BUG OF CY OF ACTS CG FAN AA CA OSU are Gay CHG A

Ol CHG AA nekaa gait cae Caeha Tacowa 08 aca ( erpte

was wataa ) CH SN ABA! Cre Terese ce AR Ae fads

wa ails ga eae araface cue cauifeca ace Seg) | (Gora

wean ad at a aiae Sar Oh ate AA onetem yeie

waren wife facowa stare en era athe Nn aa WA Sat

wary Ge cet sere ears) eM TAGS BISA wees

cay N=90000 arae Harae Tem Ms ( BTS cafsfaora 6000
Gn et yaisa ee 15cm.) orem aw gee sc ae

BIR Fa) ASA TH GEA CH WALA

4_ {90000 x 3-
AA

afe A=SOOOA x4 Ba Adam eI AH 19 x 10722 em, =

O-O19A. «dq oat sag 0019A meta git cry CHCtA

afiacs faceins Sa ea | Ga Ok fans MGM BCE TGs

WS i aber Sa WAS RACHA RAM aes «eS PRATANTS

afe «eid aasa araface am 1000 oa AS Ce Gr Us, BA BD

Tal Cuiwemena zee acfiiay geforce aren seas aefiiercse Taceins Fu

ASI BA 2 CHU MEM AWA

A 5893
a= —— >



CONEA WIS O2>d

os aleacs Graiecea Aca alacsaloa Bee) Aw Lema facercay

aS Fe nis xerwre | fey ob Cr a Se TH

Col yaa sen Tawa T Eela acre w8 ain elo faceias xa aT |

Baa AT Sa SS | | APTI ACN ecaeriia ATA (adjust-

ment) a% SSS 2a 7 BI! «= ANNCAA SSA amare Al

ANVAUA WS SECS MICA | «RS ENG] Scenes Cen Toca CA OAAN-

Ted Taxa Bal LI CAA VS WI sy Tem was! «ay Cat VArae

Tacena NST EP Bltq ( ae sais ye amy W anfaatow

aac, BI oF cary N sim seta) Alea 3.185 a Wess

FIA AT BURCH MSR ATH

A = (a+ bysin i+sin BN = %(sin 1+sin 6) (3.1852)
Ra

SMTA (a+ N= W=araias mel 21g |

FSA TAcSw WAS FIT A WIGTECT f= 0=90° aa CATA |

SA MGA ymax. (3.1855)
A

OAC _ ot CH BS TIF 0° Rete aITECS eNTaTH
TASHT WISIS ACH AT MVGCS Acs |

GNISFSNA GF Fy MEM CAS SHS OF 689 WA MEM AWA

Ti Ba seq (= 90° ssa Seq aq Sua Dafoe once w*fase

4q Fy VA AWA |

“sis am facera was N wa aaeios aa; Teg ane

Tatas qiyea aa Basa cares Tavera Bae] N as Gaia TySaeller

AA Ba Say 3.185a Halen 2ecw cre Ay ca 9 ae i fates

B8ca] TAcSrA WIS] W OF AAYMTSS Ae A OF Bargnhss Fa |

Bae arafaa facewa wae) (Resolving power of an echelon
grating).

Seay] Waian MSN LaCS cren Teance ca Aace Gerry qnera-

col wa WAST Wass Geom wecsia yr AS asi FA

ms of Rea cries Aen Wasa walaa Gers Yaz

BA; GHATS SECS We aT ase UT SY BIA Watay



00 cere menrstiqear

CA BAST Bas citi awar wos acaa came favenq

WAS [A BAG ACT AAS WTA ST AA aK Ber Asa

waina cee orem Tavera wawia ats aaa sn sles onca |

watsaq 3.160 28re cra frnce ona Beracaq (transmission

echelon) CAera Bead a Men aa Taatatas awa BS

nait-D

A

Ae Kereta Sere Ten w= 16, t=-0'5 cm, A=6x 10-* cm.

n= 13333.

Q VIVA WC Ae Ale 30 sa Sra adi facewa SIS WaT

A
Arm Nan 30x 13333 — 399990

Awa AA Hwee

haw
6x 1075

399990

aaa alee aaa (reflection echelon) cH@ CHIN ATH

BAA RAT AM TN OSA FTW MH (3.166). Bre we acya

FaCera BASIS ANA NTS PSA i alial ede Sas SIT!

CH CHIBTETG AISTH
6x1078 _ a.

DA= Toe ng TP OOMA.

=1°5x 1072° cm. = O°015A.

STA A-CHH wsacsa faveeva WAS) (Resolving power of Lummer-

Gebrcke Plate).

Na-E VACT FACSMA ISIS WO MAS Waa sia

Aiza SN MIS NCA | ITA Va a ce Ce RIB Asrsae aha

fate CAT CHATA SCH MTS Bead ATS Ba Sigicwa SLATS

Sigs AAA aA Va revs aeme Alias! YSae Aas wala

Ree QUIT AIC SCAT AA SCT ATH Na ATH Ce TALS aera

ax (90° aa sTersiig SE bem wae atargieae® lac an oF

Ha] MATS Ma | GS cw fon Ae 0.95 AVS CN Wea ca Ga

AB && 2% e8ta i cosi[ l- versa Crd) 1 Gre ok acEe ate-



BNA. VISA o>

STO WS Cer. a CarEaCm wreaH Bent Re SI BS

0.9 BISq Walser wiifera acer

enemies e111
oar aie anc cacea ATS oa Sq LA ST TN BAS

ma 2 a a+ Ad gaio seria cae Caces wea geil

MAM Ban cal Waa af estos oad Claw afew wenioa az

SCAT Wecay Nay Sas ATS eq 1 as ATS Aca Slavs BTa-

corp wares Tae aca shaaren ( alten 3.171 ) Bag Bal aA |

Q nals AA waxtactia Geea aa ate Peis aera Ai ce

Facariers FA SCA Gren Wars mma

A du 2 2Ai_di _Toost 2Au uaz — 2(u* - sin® i)

AA a aA A sin 2i

du _» « es
a aL 2Au 2u* +2 sin* i . I cos i

dn "2A sin i cos i

_ i du “2s _,,2waar [ av a + sin i-u | (3.186)

a8 APTN BEN face WAST ALAM sim 1 ALAS AW AACE

ca i=90° oF SrErsiiae Sz acarai ea; ak AS MAS al BGC

Ai- —A— efica at cen / em stare veren Ors fg

AT SSAA PACA VT wAe cy farsa aise are MTGeTA | MANIA

srieal Cres BA Fl BAG wr CH srreraers (sin® i — u*) OF Sra

OAS CAG HA Alara Guomple foncsta cena Bans WA crea STacs

ac | «as was Taco Bar Tacowa was AoA
A 2 tL
a5 yw) (3.187)

Sweat aq Ae aA AT 10 cm=/ BH Ga A=5000 A wae

un 16 FA GCA FNS WAS BAA

a -3 et (2°56 -— 1)=2 x 10° approximately.



G02 cere STi

Tacewa WASTE AR EM (gross) aI GAS ALHSTA eM AM |

aly aa6q areian facto Secs een a ca Tavera Saw) Beta Nn

WR ear Non at a wenn slam facowa wae ales sa

aai) fea ae 0.98 Sate cre aa

a l

" 2¢tanr’

ax nam cut COS F

A

A _._/ __dutcosr _ | ucosr
Tear QA 2ttane r A tanr

tI 1-sin* r

A sin r

ale {=90° BA GA r= HS CNG

Age sin r= lh
pe

ef Gt p= 2 Lut Cael gem 1-u"

(ware aire Ors giefam) eres mom; fee

ares fereg went

ATT AN Ws Fas

NATES BAM Cr LAE |

QUA OS BI HAS CS OM Bsa CaN toa Bora favowa BAT

TSA Wa a

cafa-cocal afeota ateicea facera ways) (Resolving power
of a Fabry-Perot Interferometer).

caiz-crm aie sce fem wan faprie anced

wacea ATS ac on ae Tey caufera een gee area

CHU SMC AS aA ety omnes ee! asa aaiaa

Cara crn face cl ae eels Saetecta aecaa baa Vlas Beat

SaNCHedg oak scay arecsaa ean Viger aiee fale awa ov

ate Caer wea qeita Ulerm aa winafews ae ay Bares

THT ANS Casey we Van wena anew gis ore afer



CMIKFA WIS 000

om ami fey aria-cocm ales acer cw ios cay aH

Ti 0.¥O ae fon SACS OS CHCA ATR TS Biers mal Mara t

intensity

— §—-

Toa 0.¥O (a)

Intensity 5 118
A 18 -

t+

OST

!

}

(

|

—§—+

Toa ©.¥o (b) {5a ©.¥o (c)

CHS-COLATS WNIT CHG MIT GCN Gigs aT Slaw xt

TABS VAPHS ay; Bare Gagry Galo arvas wea Maria qasnsz

(fora) Sara ecm ata ores Vlas oa aeeT awafae

ale Scns Sigel 22rs Tagn onda sa ceig-coraa cen ate

Weio Garwa CHS Gee AA ONT SH CA SAWS HAS BUNA ae

ATPATS FAT TITS BCKS NCA CQX BA GY oF Baa ale Slaw

OFS WT SAI Glass ANT sara) (ak fey area yeior

SAF SSS ANT WN SVae) 1 Tee Se Sem wera

BAT GSS! SLA NCAA GMB Diva Wey wae oF af— 15-20

MSRM TS LVI! OA MTA aes Yeiba wwx afay xfars

1m Tea! weer of arg xism fam waléx facora sa
WAI SH AST! «Ale anew geile ows Glas ass aA eas



08 CONS UMTS TA Ha

COT WA SIA oF Wears sens las way adivaq 2.73 oe cwray

fautatas AS onfers sem wasa

49
4r* sin ‘ZL,

(= ae

. (i-r*)*
4r®

6 l-r?
ql sin 5 ed ar e

amy 5 ag ae adteny 2.73 Ba ANH Are SN SAE!

cefa-ccara areas faceray 02 ci Barewa ome Ya SN | ABA GAN

BISA Wea CAG Bare ares Class enfacse wena mlaasa ate om

Pe a’, Bra a A? cues sak cers 2801 SER orn a

an sin*® 2 x

(3.188)

Tey Gocqa SICA ace O° 9 cer ORT CIM ST

AS _ ee (3.189)

of waa afgata Ad ca awa aie’ cline miaaea Ao mem

MUA ANSAY 2.700 OF ARMA | TATA AL MA-GAF— 2ul cos r

2
era eis ren-oneies 6 me Tee x

. TM 4a

O23 ATSIC Vasey SA MT|A AA

Aéd~= aut sinr Ar.

= sin 0 A@[ p=1,r=0 fam } (3.190)

erara e catfers facta Ao ain eax-treea wisaéa AA on OI

gq ened aac + AA wawtecda a2 zor wna g2it aiw



ULIKFA Basa 006

Crocaks AVA AAAs CaM Bra GLA (2.702) adigas BATE

alam rn aH

-2¢tsinr Ar=mAA

J -2tsin? AO=mAA [r=o6 aan } (3.191)

OF AMPA FACA ACH MeN ATA

4(l-r*)Aé= -—— - 5 40, sin @ A@

q icf. -7 mas [ aaftere 3.191 aera sian J

_ 77
a AR” m.-—s (3.192)

qe orl wee & aia favewa eae Ay We we

QI ATSsr-wTS] (reflectance) r? oa Bra TaSa seq ( ores

farsa UIC HS) aftr ot TA] OA YA SE BA BA

L—r* ora ages stisre aa er |! meas aa atipm at

fey cafa-cora Biwors MSA UIISATA CN PE Gr oa A

1 OF Aq Bwlsiie Level Werresqa Swe Ts SHANA | Fea r= 1

Sal HUA TN ; GIF r=0'8 xervws 0-95 AMAT AWasra Ba zeA

Cs! GFT m as WAS 08 WH VI ct 1 «ASA 6 CH cae

aR ral aR m =~ . [ aiieae 2.700 2806 }

OF ATER r= 0°95 BIH facSraq-wIS TOT

At, a x0°95

AA A 1—(0°95)2

aiq t=1 cm oat A=5000 A Se Sta AER AR

r 2 3 14x 0°95
ee 24 x 10°.AA 5x1075 “]- (0°95)* =f l

cy AA AIGA

A) “Se = 4'033 x 1072? cm =0°0040 x
| 107* cm



C08 CONS sarees

year aie gate wax-cecdy were 0:0040 A cx wel ekiae Barwa

CTEM ATG AM AACA | -

SPNTR-COH UCTS CHE Cred ToreceE ce TaCSrA-wRS BCS CAE

tom Gora free Bea a CBia-CoeM TOE AAR CHEE VTN-

OKI Adee 3192 ers ara an ce facowa Bae Sas Bier acrwia

gaye tan Gorm esate arg) fey Bar aw ace | eae BN om

farsa ea aa A az Sra) Sak a wa farsa BaTIE faz

AS AMPNSs GA Lat vA oa HAS Tans wahaafos xaerw

enieca 1) are cefe-cocam alee arecea cane wes GBits

AT TAI © AGM GF sear ACSW] WaT VMSA BoA ATs |

SAWS GACH SH ACH SCAR ASAH (Abbe’s Theory of
Microscopic Vision).

Galan TSM or Sen aes ea (Ernst Abbe) setae

aca 1% sism aieoraa merce afetacea aie xa wren aNce faces

TS BATS Rat! ACM Aas cnc o% aay faaiatwcgy

WITH | CCHS AEN Srentas come aga Taga afeiaw ate

Ris siace TA Seq & cosy Gray (aperture of the lens) Be-

AS OS W CSM TSM TENG Ay Es FV WIG BISA ATMY of

araa a fem secs once ate asa qerTg OBE Sty TT

aa a afelay aga fase orgie cretra ai ok otoracer

S, S2

A |
\. |

Stop Screen

Toa o.¥>

SPS xa4 ana ase Wa aaa Basa Asn rsa xxi lew

METS (transmitted) VISA ATT SM! We Wy as Fw A

Fin
Source Vy

L



SLAEA Wasa 004

GTI CHUMAT SMA NS CBG LA A BAA APA CHS Hems CCHF

aes Tra waa Bea aT Sea Aaa a SICAt CH] Were TN, AlSiae

ae2 fala FN AST qi acad oF asa fam aay SF-

Faeté zai Tota was aca @. fe. combi (A. B. Porter) 347

FHA HABA TN OF ASTHMA ABS AIM Bay AISA O.4ds A

Tora cornbread MAbETS BPE CHAT BVA |

arene Gea S e2r5 aren rae L, aa Gor mies | Cre

S806 wala G oF sen aafou zea L, cena a Sy S, a

Crgq Basa Aer BIS Siacsre | «FHS, 3 Sg aca WS

fafey wise wae wisiea fex sla 8 aWI6q ASA ANAT

AHAB SA ZAI MACS OF AIS Tass Tem form 11 S, aa Coreg

arora Ais Bare wea: G ar ga ase xq AY Sicad SIM

(wire gauze) QaQl4 Fal FA AAA BCA ANA araiaa aca =e

faaitas (two-dimensional) qWaia Wess SA ATA! = BAT
ASN MGH ASC SACS aslo cosy aforaw aae as ceey SACS

aaa sosyic aia enfeca | ait fog 0.42 @ CHATCA BBaIE I

AAACIA ANB SNS YS AY AMSA Gicsa wea Fe re aoa

AAA AEM BWStA | «a1 TOR Viste FSers AWersq mem Waa Aa

MIMIC MASTS ATES ; Tey a8 Tewla crcilg ane ayy cuca:

AAA AAS 45° HI SAM ATA Baca |

@
= 8

ait S, AT asa oss fer Sn Sa eae Ay CaN Aeaio

MAS AN SA S, MA MP MM Miers Tay Sea SA ort

TAI TN Ale Rata AH S, wa sls az crater aiom wypoias

QR



oY cols arensiqer

AMAT MATA WHS FN LH SAS, oA yy Sew Gragia ora

mara | ate caenfente 90° qaem Caw aergiea nana acHTa

BN LA GA Lew VPoIAs Sagi cra aera aaa ate S,

omg ana Teas cee Tea Fol AA MAG wala ae OA AA

fwoln sora we gels wees ont Ba a ests area ew

wierd aia Ufa aiory: «fey 08 afar gale ome SICad TCU

AS LACS SCAT SCA ATSIC ACT GS! OR CTS TTT

SRS GNA WAHT CHAS AA ATT) CNM TA! «ACRE PAT wa

fwols scat ama afstaw AIS sfarere, aed 8 aiviqe ana

RE TURICS Fy LUC Very TAA Fem OR MG AeA eM

Sa Ble SAT ASS PATH ACES GLH ie ara Hag slam

Met Sw SN WS GCA CHS AGAR BEY sea Weta aera

THATS [TSA FTI WAT ATUCAT AVG ATS eeTq | Sa a2

Teuta sora ( Gat PAT STA BA CAT ANB FATWA UTA TTI

NGL GEL AVA MSA) wera sy ateiaw Airs Wags Teas

Sra are fren atetacwa ac Sara CSS TACHA FID CHA

afefawg Seafe sBca: S, ota fafen oreiea ose weer

fee tifom fafen exam a argraa atelan ais sm Asa!

ASH OM MAKE A CPA FS ATSsis cy ors farsa slarsce

Cem Basa aera creas ae Tam oracas Sora | eee Bega

Cations art oas carerag Goucay Sor |

CiCAA ASA VACA Vesiwd arma favewa wast sy

fa€tze (Derivation of the limits of resolution of a microscope

from Abbe theory).

QlII ATS NIA AN AWA waza afefacws sty fagcie

facena AIS Biacwe ga Sra alencw an fem aees arefaa pT

AR AG FHA BWA MAM Tey ecaea ak aie ayia

rae 2aq Tacera sau sine aaian favors wae aie

AMS Aor eH BWVCS MCT |

o.vo ae fora ANNs RAS AaeAT Sessile Bata G aa

Sra O° ereea OKT SIMS Am Basse ekrwre we AACA



BLACEA WIS Cod

qracaa Are siacece | | wre) acer arviaa aalsacem Sepia eee

FAA WAAL TAT Ce] AA

yd sin 6, =A

ou oo arta ext cera sea sencaa atorares aa d areiaa

grating

objective

an
G MM L

Toa o.vo fou 0.¥8

ane yates Geta se we Barca afr orcas ahs GepiA

TM BO Cd GF Cl NCAA SAT MP AL ALT ITT We ATSIC

we femal aa cafés ok ulencea fom ware ate afer

WT! Way eri aw

d= A. A _ A

xn sin @, Numerical Aperture ena CCT

AMAT Beesey Axa eA BIC O° ca SIATSS BAM ale

35) 1 SII MIATSS a Gea Gray o.vs8 ae loa AACS Carel AA

d(u’ sin 0,-—usini)=mA [ m BIA Wasa at] = (3.194)

FT FAA WAIT CHCA OT alla AGIA

ua sin 0,-" sin i=0 (3.195)

OAL BIT SUIT WACAT TA CAN AWA

d(u' sin 8, ~usini)=A

(3.193)

qo d(u’ sin 6, —w’ sin @,)=A

[ aafteae 3.195 aaa sie ]

Sea ais VA Taceiese Aa Se TA AIGA Wercaa Gews

apy OAC OT STA Be SSeS Nes Te A Se ScATER

AST A O.YS CAS CON AA Ad al SHOT TW SIMs wGeeq



so CONS CTSA

Ry PT GA AKT FHA aera Alora ye fanats encea we fan

ary Siac] | OT MARTA CHM AVA

Og=- 6,

Was d(u' sin 8, — pn’ sin O,)=A

a d= -
usin @, +n sin 8, 2s sin @,

A

OF BCAA BATS CRA WTR Aaa Aalo ccwa AAI SIETNisS

oa Seq Sara fafon Tay ear ffs sien am wena wien

AWE TENA MCB! Ba Bea BA cw athe Gps a8 cH

ugaeci facory wae hn sea aa Aalsa 3.196 B8rs |

Sep wale ale Uleray MCAsA AAA weiss wT eBm face

sirens faettan seq cca cae foare ce Bem farsa sre

men sy ANsA 3.180 SBrwei feola cara ashe 1.22 yoreg

WNNTISTA AC |



esol >faceare

BAN PA ANAGA (Polarisation of light).

BICHUCFA AWS MA BASSI BMLAPASC MS SPT GAT

TOqI4 (scalar-wave theory) 3axrq sql weave! «carn frase

Basa 6 Bisorsaa arm saa wa Cpa-Gay WoIMs Brrs |

SNNF-Say aoa fae apie alosgcry ain wT Blacere wre |

IN ABACK A VMCeNs Sacra ates Teale Caray ame :

>| ATS 98CS GCS Saya aiws TIA Cc CATT TAqCS

SACHA OBS BTAfHS Gas mPAMA-cAIT coTns-eF AN |

21 Ge faye «8 cote-ua cals atige aisasa 28m

QS |

ol ins Taye cole-ata of waZS aiasA MAGES

AAG TAYCS VQ AlAsscaa ATS slam asi aera as lay

SBS MAIS! Tay WAC BCH SICSNS-SITHA Gey TUNITAT Tew

fal VIISersa AMS TZ OR SAA Cara Tor a Toate

Caiecaiy AIIWA ATA GTS |

CHA ASCSTS CI GICATS-SATHT GLOMaA ASTS Asrva GAAS aha

AlSSSlA TSR AN VA ANA! af Oarra ashe Tots Gag werd

GY Gay csqeqn care ~S sian fay sM zATe 1 2a

AA BAI oe A aed aes apie Tada sia aa cae

caters Tea at | BIMCFS BWaSa EL ATSSTA VTA Fla

AIH yy AS laa cl Teor ences afwacga ay ase AaeAr-

GQ 28t4 | Gta OE Sem CHING Blafes cosaain Tears ocsera

Tz 1 RNC Ca CATS Tage ware Cl Balas eae ofan cae

cotwat oa ( aS als whige wisaéa eBal ae) CB cois-

xa IGS aay afwara ase fs gem acMera [ ATA

WAG] iS-AINBAeA (parallel or antiparallel) ]. Weare aF Feomsy

MSS cesar TW xTaM sera aM a Bare wselle aloe

GA BIA OMA SFMNI-CAF WIMs CAA Aaa sm



O82 CONS UKISTTSH

ssacet fey cote ences Taarca os cudia caller aria AaZ

CHE TH CA SBA GAH SACHA AANA LF Brea Fa ASA zem

OS TW! OF HIB alsa Are seas Slarwe Bre SCs Sarva

Ko Aes ase fata sn aay acnea eka we! FH

FATA GA TSIACAA Yo CSoFaA Say ASA Barre arafagrs 28x

es ; ude ware oasis feds Gea UAH T aT MEIN BE

“HSS TIS FN ASM) Gay AK Seems Alas Cava

atone Taras awe yoregey a fade since oe cacia sale

ae AS FH Ml Wencsa Waqscaa (polarisation) @ AI

SS] FN FSM MCF CHB oF cacia osbea wats: Ts sara

os Sela mae Ares Sy Secs ASS ASTS Ada Sz acu

OS) MII SENG VTS Fan AAs |

P2

_ || .

° . ., L/e
tea 8.5

8.5 At fom S ose wicmrs Gey ; Bz) BBTG fate sas S,

oe S, aa fasiys etm aieqm weensaras sais sa

eas P, of Sq oases Wests | NATSo afag eae TAs

com sign som face oie wacq ; wat Sem aiwsiers eam Tele

Bot SAS P, oF SIF MATS Bera i AeTaTes favla Barse

er BAST atevay oa aon YANGWS 2204 Vele aahss

airy ose BS COM Siam Socaa Tacs ofa Maca way Bay 17

afestae sta oncsa face Bay | [ ANITA SICH SCH SCT

CI AAT Caras (absorption) ef faCH7N (scattering) S&T4 SIZ

NN BN CACSCE A)



SCALA AIT 080

CHe) BVA CT BMS GAG P, eae P, Aa AMSA VTA AF

Seq feels sors z2r6 alesis afar Slaem cosa aa, facta

PARC RCS Saipss oreensaracs ow fea aaa stan gaara

& SIS Wy Bars aes 1 ereensalacs erp fans aaa sian

VAS GATT Gens oF aBora wastes Gy wcenrsalaa

BAG CIF (angle of incidence) wnfaqfss acs azine Ob Tea

SISA SA (plane of incidence) mfaafos zews asi facta

PAG AMT BHA ANVMA AI] FSCS ASR CAAA AVS ATs

See 25 sors alesis afag wlas sire aay waq wae uF

WlISla STA FAN FH Aq PBS 90° Ca SA as GPS Fas

geio P, Gk P, OF Ga NCNFAAA MASA SA MAMITAT AG

90° ca Cerny BlaM GTS Bars Ale oF CHANCA GAG SNSA

Me TA GA CHM Beta cl 90° ag wy afosiers afarse Sasi

SUA Aerts HAS sara aac 180° wee se saa Slaw wg

SBT | OS SIA VY SHS LOA MIATA SH ANA ATSIC

cAfara | abgcr ata pf sie oe xfam SICA Sq Slaw! 270° aax

360° CS AST GAT ae SAT Va BY BALA |

aig fale @ BGT Bayesyq AMSA GIB] 20S MAS Fiaal

faulatocs fea ate semisces cq FA Site & aFeq NCENF-

CISSA CAIN MH BA AA saesfors 90° camara alesiaw

GNA SlaS GIT FH, Fe 180° casscea Sigs! Was SAT FA |

FSA CHM AASE HH Claes Cass AlSa ances YaTO Frwy ws

SAH 11 Slam acs ora Clas wa farsa seq 08 yale Pacey

WAS SEH MAMAS BPA Siqi Wow ca alo ate
AAAS AlZG 90° seq 270° cary Gey seq Gra alesies afar

Blas waxy 28cq Bra O° was 180° cay Geom slazei wlan oaa

S34 | SNA TANISHA SAG FAN G8 VATA ACM Msc |

atm sas gic ass Tres ase Aaa CAAA FA Sta alseiaws

APAY SISA CHAS SAS FCI al |

aferiane Gens Clas aay aie FTES SNES

ASP AT CHC CH A AT TT BCAA MEN SINS BHT PALS

afesias oa, atest afer claw free aa eens: orca



088 CES ARKTIP aes

Ceca Va | SMS HIM ATA ATE ATH VSG CAAA AA SA

afosters sien Claw erate fa a, Bae arenas Sea | | Tey

QS ON Teese A acensate aie gears alesis oa SA

gets ateerces Sea Stra mAs GVEA AH CF

otesters afar Glas jada aca |

Screen

3 S2 Cy Ce
)(a

|

* - ; ¢ »

Se C, Ce
(b)

SO
Screen

fa 8.2

fava onibera gato ose aaa ( oF THT TIN OLR TN

seta) Giaanera (Tourmaline) aA HEM BA BET HATHA

aa atid orcs Ben ( ests saa Ts BoM Se A) BAS

fans Geers aes OR HATA GRIG C wae C, om Gos

eiian “Terre oar Bzrewra we fem waa oe NTA *TPCOTE |

GUC Ul SBACa CI CHTA PATO Becay ATVIM WA AP ATH

ence [fea at 8.x(a)}1 a8 Gag sare ala fwela corr C,

TAMAS EW Siam favscer CAAA TA SCA CAN AH ATH

Borsa aencsa Aiszios Vlas ave sian aPwsee: C, waa

ay OTE SACS 90° Gia ICA SAR MTA Socaa GTN AM

enn ete a (feo ae8.a(4)) 1 wna a ae claw 0

GIEA ERT TA LATS 90° VARA cATA ( aCwE AI) mfaafow

sai feel conn C, @ ame grace aia ota Se SNA

aide os wae C, Tt 180° ofamn GTC Cnc Claw! SAT OFM



SLALFA AIIGa ose

Si Get C, ot aa 0° ay 90° ax eH enlace SICATA

CASS FAN OI GATTI acy alacy wae oF sq fsa sara C,

ar Spa Ga [ wa afrs mene fare (Law of Malus)

goa] 1 ate favla coonais Pea alam sem cee C, RaTeAC7

CUA TA STA CHA AVA CA CHOTA YSTOA APT VIB] FETS BAY

SAM AIT CHANALG CIALATA ACH ACH MIA Srcad BCALFA Slaw

SIG MAS Biarq aa C, oF 90° Ba Bz Bp BVM Wea |

Sasa C, at 180° Bega os Slaw sacy ciara 1 270° ae

350° RARlAS SAS! ANIFTH WIT VA FAT SATA | GIA AAC CHA

MESA A AMA «GACT GTA Glos Asa CHA AACS

eis cerca AA FAS GeTA TS sR Gla at 2

Cas Fass Fra cea yBioa onrnies Gaga Ga! aia

geic Bana se face ss aflame CHa BA StI Ue SleCra

HAG AfAIEA TAN, FSA CHA HANA GETLA GLATHS OTT

WHAM SS ACs |

ory ale ass CSA AVA A|M BA CCA UCNSAl BTA

woste caencaa was farm fam om Tord! «aka 8 ATT

SATSIPMS TH BAM CHIC VAC CHA AACA I AMT Grcsa

Sra Gas ae afsasa secera Tale ceerCAa Tas Tr

TIA FCA A facHr @ CNTR] SA Gl ALIA WA AA A SA

Gl MTA GATAT BICENA Gas Geensahaa cHaCHAA Tas THA AATF

4 GIS ATS TIAA BS Bq ( ARG BA Cae-alorac

SAS ASE JM MAI) 1 Ba cara wre «8s wolaw

BiINTSS Msca |

Urcas YTS AMSA AWM SATS Cala CHA BATA CA WILAMs-

GACH NMA APTS ANH AloPora carve aie fags m1 sia a2

BM BN AGIAN AM | AY MANCT H Sawa ANH Alosqey STN

UE CI AE GACH HCA APTS AY | MAMA CAM A aracera

SKA AVA ARC A GIF AIS BI SA Geacwa apie Teds :

AINIAIGs QS GS cay GAA AlAs rag *hatos |

Cray qaie alee A MeN sSr VAT Sq CoACE SENHA

apis feds fe aqtat ea me sara Bel Afers Gats onitepre



OB Core ercensiqer

SR MH fafa em a a AUCH UA fag sieras 908

fratetes eateiior sen Tacaoe Fat as |

AY

KK > f } 4
A BoA NI, 8B

Tod 8.0

oso AY 6 aM MGA SA A oa B fawa aces ora sian ae

Se! «aS Sale ale aMiWSs MITA STAG (chamois leather)

WA FS TI TH Sra A SAS asi whe se alga sera: @

CRE SA Uqlr Sacra AV werwra | eas ate HIS ErOF

ARK SSCS AGIMGScs ial TH GA SA ACS Ay Sucesy

FI MSN AAA! OF CATA SA CH Gacya AIS aaraq GAA sts

Tos Pash ATS HET Bas! Bare wale aq a~uten

S ae gare: akaa cals arafeaa an fen aaa fea

BiaM AM Ae) Bas Cats wreay catia xige ulonwenre

aya saree oF VE Bales anetvera olan ater

acs aA Gacwa ATS sa Fa os aslo Facwa Gem cacy

BA GA HN MALAI GHIA STYLIST BT Gilat Ws Saws

setae sara a san enna faa fey ate eres aaa

Bes TSS Sarva AIS Sq FA Ae Sawa Vaso ywore cencar

TA GA AMA] TAY MAA | «Sita fate acema Sty slo

TACT STH AUTH CNTSCA Ae Bra NTA A) Bem Ah oF Tee

WIT VMisss wiles: sass xq avasva aa aa a

auifecaa Cat a8 tore Afew fale WA Slt Gat Fay ak

PAT TN Coe geass wera a «fee gaat fas quae

OAS BAIA ACH ACH Sirad Stare Slacs 4a sfaca 1 «= aeacy a

Se Maa SI Ckca fee ales UE Fare Bysiy 90° giaa

Sina 1 UiCaa PA HH TENN AAA! TM aya wl

RBme Cl Cavifenioa ere SIAN ACA STN YA ATTA cael wR

BASS GAS TN LINE I VIPS ag seals crenfecns



SICACSA ANAS 684

me wa wef sia a; ora crete ced oan faaran

BVSs Taga wae os Coeds aalay wea Users waQa Ales

weet (coincident). ate ecwa aa Safire fete wana aide

CHS] STNSA ASA] SA OA ACH ACH VABG CHACA BA SA CHAS

eR BMI 90° VTA LaCS TAS CH GNA SATS - TIAA
Past BMSS Blea aae 180° apgrq aF BAT WA GAA

citteca 1 270° as 360° BaRA OR BT WIS PT OA bay

Ty WY VVC

oR AAW LACS ATYOMA (analogy) WALA TS AMSA AWA

Fal MACS Wat asy Teele wasps seq xq AS = Sicaz

TH VY VACHS Cay ATO Faq Ty SrA 2arq Ty A Apier TA

Car Germs wage ez cacdia we fea Bem A IAT

Swat AS BS aTSAT (symmetrical). wee as Sewewm ws.

any fay ae fre oe Scr A, FCA Gaifacaa Cass ca Taree

MEP A CBA ( SSA SI Uafaafes sian ) orax Som Bq aN

wos ZA a! fey Toss oarwa AeA BAST oF

SHAT CHA SAA fasta AAAS FACS ACH WANTS a% Tawcas.

wa ote fae oa az acai ale canfeda Cad oS orem

Aareaeay =H (0°, 180° weg 360° Hegra ) Std GDicar Boy

Bagqos asi fey oF fas aizqafos Lexy Ae ACHE FCA

fase Slavs acs ae Pasa 90° Yaga Bear Fig Al AH BVA

aq} 180° Hae 270° GIYRMS VAYASLA ALCS BM FB AG

Ica |

Foal ar Gales cl HAS AFTOCS TIETSAAS GH Baa.
GUNS MINS (transmitted) Gena CASA GAGA aF wal Bers

AON AIC BIG ATM Mel BAcensorrra am aly GaCrety.

eq GA Ra Gara alsa feces AAG A-WTSt (coincident) Zeca 1

NH GF SH Tensaiaa ates areas Tees Acalow sara 1

CSAC ANT AA TANT VC AA AACS MCA CA BAA ACT MLAS

uISy wacsa caaifeaa ana asics ( aporxcye elo ) Tre orcE |

OF MATS TI CUAL ACA SAT ALeTPSAAA GAG Gem oF

aga FM cme aetaws sarq a BACH ale Sem fede.



ie

08h CONS ILRI aea

BH OCT MMT CTC TN THM AAA HTN we Sem Grenfecna CHT

AUS BCI TSE CSeTAA GEA BW Beater AMAA TF

BUS Rar ay fa Mesa ATA GsCAHA Sey Sas seca 7

ox fects ceacna ser fem omar (transmitted) OAM Casi

AHaos qiaca fsy a away aay x2ce feels ari

TIT QTALA ABCA ACK ACH AAI GMA Clase gr Wee

eanTecg 1 90° Gerace Set He AH LAM NVA OA MGTS SKA

Clawie “ai fate eeca 1 ak cerancal srenem Tees eafaze 180°

OF 360° BHAA BCAA Sige bay ae 270° GATT HII Zeca

Be Bara ANHASl WIA Se ISSA Ae FAT @ VITA

RAS AACA | WA aie Sema fee Bora maria za uele aw

Fa Scena aces farsa are O ae 90° es MIANTTA CHIME CFIA

CR WA SA BENS [Shs way aqls yeh Genes (component)

GIN SH MACS MMA | ACH Aca BACH Toney wai VAM @

Claw ATS e274 TiAl Cae ASS CeeTA QAM MCA fae Sa

ABI BVA TL fey maha Tacs cre Trae ca copay 90° wae

270° BPRA ALAM SASF TA AN HIG! VGA BNATsoear

SONA ASIA TSalo aac aces Teds Seema TSAMMa walwrecas

ALS ATO AB Bare ma Ba Be ASHzZ {ars We AA

{MRE aA wehla ortes wage ocecss claei fay

Slava, 2an8a CA Cae Sle Pea aie sale guava aens-

VigTAa Wale seAgre VVC |

Cray Be LATS FM ABST CY GLAS GAL SrEHaA ABS

Te4e 1 fay o8 Seq orcad aica nige ufony crm 22ra w2

gree TM MBTCe | Ok Gr Sema Tes Wa Rees Tay

MAIS TH AWVCGE Ai NIA B16 cry Bw ce YY slo ary

Nee sian oes wee wens Taw wafsalou ens scexe

HY] WAS A ereensatag alsa aiorwa Seca face aA

eyes THs (preferred direction) a, @ me Tarek Set LOM

ABA | «Bem concna Tews fem alae 9 ok sem sls fae

THCS ABS NLS ( AI SUNS crafecaa Aarsara fers Gales ) |

BH UICMNS wars Tete soy Cato fore fre encanto ea |



BUCACSA ATISey oss

e24y Sreansaha Tacwe leis ser oss fara Tacs weeny Terwre

ANE OAS Recs Bam asioa seri UeANsT asa

Caisse ( ages Tess stoma eats fare fama fee ace )

WCHCSA AAAGA Fem Ta

CNCALFA ASA AW AIT MATS GICHIS Gary SOIT

Creasy MOCHA ATCA sg aren sn wes avai fess ser

AUT BAS wpewaca sor ase fae fws Taro ens are

arssias crenata srinagey arafos gai faela eaete ate

HACIA ANMBATH Baya sea ora 2 gers fava ators

SCALA SIS AT afesarar ay cares salar: fey aaq

THONG QNTSIS CUAL SAA ARIUS FATE PALS WLALSA GAGA

Sa NITY Ulsay Waa 1e4 Sara, Sia ANafeo anrconsaraa

aiepan wad 28041 [ PAS MLHNA GAA BVT ]. as aahsior

AAS] AAS WAisIST Sal YeTS WIA BAG iswntecas

CSACAT Mala AILS BAA AIAN MTG A Oa 4 CHT VIF AWM

OS ALSPALAA CHUA WAL BAM BWSCSG AIC |

BICUPAPA AM PAS P, BeOS atesiae Veara wa asiv

piaaniaa ceacna Towa Tea wre B81 as cea fgols

BAS P, OF AMC AANA BVUSTR | = weata Saale Scola ACHP

paafrsgen Yaar CHA AACA A MAAS (transmitted) ewceTT

SSA GAA BACT AL ATS 90° AAA WAI Slaw WA LSTA

Bla FAN G BAIA Te Wigsos BBrera 1 SATA ATH SceTISATT

nen BAS P, g afostas sua alas aans aslo pawmMlea

CHACHA AA THA ATSICA AA OA MCA aS mTANS ata Troly Bas

P, a serine FN BA SA sare rn aa & fawla Fes

oafreqey qa Az ecw afeviae oe Clee oFTeICA

(cyclically) STAZIS RTS ANC | SITs as mal SECS cre

VSCSCa A ASAT BT MCN A wey LBrSce STA

esis gate gaaniacaa ober Te ass BIC! «Boar gato

pianist ana ot Era A Aen orem Beare wate

ofepacad GAA Gl AISI scan Age as Coq aa] ok

SHS Ie Blase A WMesnsoara set feds eae Bar CTA



o¢0 Cots Wiens ae

NSA ATS Voy Gays Sear Agee ww atwe ak Ger ara

cae faa ies ae, Bq sneensahers we sqm ok aloo

SCH Cl CHAS THCB RATS AIT |

UGLY CHM ASIGE A a IIe aloo wae saécqa male

ALARA SA AICS GACH Hecya asle alsserca aia a siame

ATG TAKA ACHAT AT SAN ASA VBATE! Tey oncencsy

ANISH CAMA ROA AP'S AVR ORF GVHSS) BWA sayA sey

AB AT Oat OF SU CAG AshH Calor ae Fara Gat Sona

TSSS ABTS FrrSyry AF BAG SAME! GAGHI oe WAT

CBHN-GAF ASAT MAAS CSFA-GAF ATCA HAGA Bq STATS

ety afuace ot oF Sema asis fats @ oes Sacra aisa
QSWSA AAS FA Alrm alas mabe esioa aT sania

Reae |

WMA Bicwtcs scary etsfS (Nature of vibration in

ordinary light).

Cocars wale gals BATS ca Tomce ca afew wea cencagy

ayy THR MTS (transmittcd) TOAI WA ANA BTA Sey

Area (modification) ey wx fem Bm alesis 2 mans

SA AISA REM MF i Bis olen ce sac wqwatq xH

Wace sey esis fama fete naeaem zers avs sez

ASRS WA CS J AMI BLAMNG RO mss wy fs ; aelie

Tere A HATTA (transmission) 74 ok Sea Asis areal

qatar 22m MTOUCE | seTAS MAN SEPITA AM AA Ce ATA

Sasa BA Sengia iy carers ara Oralas xem oncens Taaiaa

since ee ak fateh encencs cacws Sem feds (lag

faery warcaea ate) wa Ba wen faghn ony sizae ATA

aq aie acne (random) wn gas fam aq eH ( CaF

aatezea 1.62 98a) |

fafen 2am ware (damping) 3m aca a2 fagiag sian

SUAS MS 03e SM AHT TH AVM AM CW ATS A ATA ale

Crem BH ot sien yes TH! asa Scalers Leaa VM



CCMA ATISA o¢>

Gis Sea 1G 10°° sec. Aaa GeTsiasiaes SAM ACF LAK fasta

SIS BRIT AAA SOs ways are{ concave (random) zeal

qs | OTA OB Stet ASS mates Bra Segal (elliptical).

Srquls acacsa asa Glows BABS qiiara age Baa TN S

eal (major and minor) Baz at SAH A CHAS ATRICA Qniaca |

afters qo tam fasias OAS Fare ak THAT AIT AlIUNSS

SBI 1 ARS ATS caracs eG 10° Aa oF FN WA Testes

SUAS FUCA, ASA TA AA A as SrArST MHA ATA

ACG AMA SBCA) STATA CHALACMCA ( TIYACHA ACs Coq Trea
siam ) a8 Gage vara wa qoee *iathow 2ac4 |

08 Tore seee ( Begala, Fela @ aaatales ) SCTE

saa sfomrer a cme gio sama an face Gono

(components) favewa (resolution) #1 3 |

Y bf YY Vv. Y
AAA) |

ty ft jf % )
tT | ( vx x

2

_L L. 4. L»
PJ A)

fod 8.8

o& Sone eter Tawra ke HM AAACN © CHICGA CHA RACHA

eau Sa farsa tact | TSA CHCA SET GRylert Ss AA

Bra HA HMA SACI Gg. ORI CHA TCS CAI ALS GALFTS

oy CH 10° ARGS FOAL TA ATS BAA SRC aim 08 ye

ono a face Gore TecowA Sa TA AA oF fase Sorneeryier

CAIN BA) TA SA BATCH AMAA MG THUS AN AIVIELA |

See LN A CL ARIA SNS SOM VIS ier Shorey a

car eis rma aNTAe Tek roy GAIA STS Wa STA aA RIC



O62 Core weereaera

sr oray [IBA AMA | « BlAI A Srl Heyes Goncy faceray sw

SVANCE SI LACS MGT Jan MAcwre cy ak Gk farsa Sorcaa aces

PTT CHAS AWE TS; Ueie Borcwa Tawa AMA Brae Barn wa

WAY (coherent) Fa! 8.8 at fora CA sa Sr_els arm Bare cafe

ait ine sey geile ome auiacs OF oar OY a faciaa sn

aa Sra ak Sores, GBioa faa e wen sen seca 1 | aaa afew

Crates Lane Vo Aas Ger meats: ose qoa Oyqaa FS

siaca | aq Ua esos SARI CHAM FeAE VAY Srgraa

em Sere ate OX ax OY Tacs Faerea Fy FH GA 8 ASA

Conracaa FIBA @ PN yas Gran 87S Bam Tera Srqran

Tay cry Raataies Seema cerae oF ass TTS acaie LAr |

OHI WAMS HUS YRS Sons facowa slam OY aa OY MA

facea Goneryian can siecm oafers Bq mem Mea! waa

( BAITSS ) GLAS SH ahea Gleaw Cra ca CHA GAT maevg

ararace 22io ware Tagicaa fay wang fede aorag ara aca Sa

TA 8.8 at fora akg scons asteqa wus! Rae 1 (a) fea

ATTA ( BATTESS ) BAN ae (b) 6 (c) Tore ANATSS OTTATA Soy

CRIA Tears 1 aN oneta fora wrens aisa aloaw Tas wae

aim mids Tors SIENA TGA AMATANTA CHTATA CAA CH AACA

CE Bsa Aare (a) aca Soa Caw e wees Gea ez

gare fee (6) wae (c) 98 cae Bal aerace Ge wae Eins

WAL HY AATSH 1 TSF (5) G (c) a3 CHT MCA Galla-ATTEA

(plane polarisation) Z337ve J Fz |

AIT MTS BMS We Sioa wads SH WIAs Ta BATA

ager afeviaw ox Tel aleyzs xa ox asi alesias «

SATS aiozs Besa mem aa fey 1669 ACA cosa

Caaarias array arcefiferna (Erasmus Bartholinus) asfe aeaare

3914 (Iceland spar—calcium carbonate crystal) cemcaa ae frm

COTS MRAM CATACS MAA CA ker GaTS alezs ata mer

cm | feta o% ates are faces Ceu-aifexat (double-refraction).

mina (Huygens) a& Cey-afenaa fam sales orentars 74

SA ANIGA Sige waa fea cian @ ateys shaw



SRACST AISA 060

gatoces ATA SCH LACS US HF TSM Ae MF oicwR ehahefs

arencea Sealy was] ae ca dM sian 221 fan a cre

OPP) SINC LH AS 1 ACT TATA (Malus) Sata es zac Pell

Wy! AcwIEl Meera (Luxembourg Palace) wrens

Bs LACS ATSwiors econ Tela Brernse ceencaa (calcite crystal)

aes TAM MSRM CHTATS SieTsAtM CCH GTA NTS SCOTT

Blas MIF Bitara Sree cafes oma ca cane fale arse

Sea Sass sage kes ase: at opie fela gate snow

VAS AVCS CCNA ASVCAA AAAS TINGS Rat! a cHae

QS SAF MTS VW FMI Feat aosvias Mens Sas

AHN GAS AH Bay! es waa Bore AeA AIA

wace ~rS gana Seq za wae cre aa ce Gora oberg Are

Siaqea Sal SAA CSMAGAR NSACHA VW CSoFA-Cay NSIT

AAA BA MALI LOM AGA |

afeserat son cient wae fara oie Sara aH

Gi ANS AW Wea Bal VA Biot’s Polariscope OGRCtqA Bisq }

P2

£8 Aa FTE TST A A | aR ae GRAS SOA FS OP, Ae
P, GUASTA FIT AS TENS ACTIN wae "AIS saMCTAKE

20



ae slam yace on) ot nance esis seq AU Cre

AEG HWSIA IS; a HATS GE Slam sae gel gaa

GRAIG MAST SL wMINS *atsa sa at feels

AMAIA AMSA ACH ACSA AIAG ARAN CVE Be! oF ATH

Wrs SETH SSA Ca fe aie area Ga Rgas wfaasq

Sal Aa |

a AE OR Vina CH TH CH MEN SANS A BTS BIG

AMS MISS Siam ate Teen Sacer Ase ATSTA wz

GNM BSsins Sq a SA eee ARNIS CH VAS SITS

SS CPM a) | (wate Teela Sal gem ssa SH aisafos

since aia @e ere afesiers ores Stasi gH one wat Fen

VHS TLS AVIS SNA SHA Maas BER 90° a wiaM

WISH QIN Tlgsl Say SIN WA ye! ANNs af saN aK

THAT! Tey so, eA woe eke alwanay ce a

OVS MIST SM AE Wa ena feels vas eke alesfers

am Cee ~~ mi waa be cn stevie com

aren wel ASS LH TAR BH el aisema ween SIT

"DMA Al CH CAA SINSS Rem afseias onens Amel

ANISA TA OR ILS AITSS CHI (Polarising angle) qn «em

Gs) aay oh) ~S sism a we cw Aas Me Bers

SSR HTT AMIE ANTS LA A) SAS BW CHT

ANAS ALAM SINTA CSI EA NY SECS AGM Wes als

ACH WSS MCS Gal ABs saIAay sntes a eA Siam SNCs |

OF ANCE CA MNS I AIGA Hales ca CH INS

ARISE IM WHEN! CS AINSS He aQq afenace alas

gvicaa Bi WN (Brewster's Law—1Co SICMNSI) AAT |

ATSB MAN AA ARIST CNM Ate LACS Cr AA

QM ACM VAS ANISS CHCA ees elm awa alesias aA

& am feels vere ater om tea view yaie sare

encaies wegraa Oem fae aca: Bam oma ARTE Bee

fwem aleerram om Sem View suman: feels seen @

HSA SH AUT Sas] SAN NEM Ce Ves AAA] SH (Plane



OCMMLFA AIRS O66.

of polarisation) 3m] 2H Awa Fw Wa ak AewrepIA

ATSRIAG OCT CHA ANAS GH ae ales Sa Nes eat

HAM AMSA | | SAA CATA NSP Sela ATASCAT COTA

Pours Tes ITS Glew ALS loory ways | Beare as say

VHS GH AAS AMBALA GVEA Flaca |

BRITA TS (Brewster’s Law).

AMA COlSG Fo (David Brewster) fafey ay e&ie fess

AAS AVGSS SCM AIISS corey Ta TAM Ges wa BAT |

Sura wea Tela aaa alone alas afesine oncena anaes

GH AVE SISA Raq! ak AW MPA

tan imu (4.1)

QUT i= ATASS CBA > = FAA ATSAAS |

ok seidce an GH GOTCHA 7

WE AWW CH MS FAA VA WU A | atesiaw axe aleqw
ata waa vies afenw aE sal faa 8.6 a oN

Mesa CI OasG oeensala AO we Jaq Ga PP’ a O Teas

STSS Leas Va ase alesis aha e oa cele ahoqe ate

aeraca OB ae OC c& face xara | | ate MSA CHIE i AAISS
CBC ATT TA GA FSICaA AOrPANA

sin i sini

faniww = 6 Cosi sins

qq cosiesinr 7] it+r=90°



OY COS ereeretaenrt

Gi ASS AH CHEM TH BA wea i mae r Gerns 90° arorm

CEIG | Brae COHN VRCSTE CH Bee ATISS Core GTMTSS Bere

ASV AS Ae ASS aha MMT ABCA GTA Ba |

aor p MI Gawterdia afgw afsafes ea Asa

SATwSs aa ate an sen owes cavenia aais on ez

GUcat Aa AICS CoM ATA CACTOTS Caatactia aa ATTSS STA

Bee Seq 1 Brat fwela alseera ose oS ant aa sn

ABCA ALTA ARTSS CBHI BITS CHICA ATA! HATA Garey SICA

ANISS CSI BINA ALAA Leary oF MASA Cora sfosiers aren

wee waafss x8ra a) ara fain afeeaca Barwa aa cat

Bey aosianws sara oe afesias aren wala wera: wea

fapgacea fam Sq Terra Gaatecsia ATS AIISs conwa wala

44 WATS TIN WM, caaa fesln was gers aleefers ara

CIS] BAS AVA OTA CA MTATS SH AVA Ls

GAA FCA AACA OTS TARias ASN oF cl Baa AIA

wag Sioa aga aferaes faa sa TBCG MA | «| TAR TeNA oF

ote) ofoqs aieaa MC ATATS Fm ASA Aa ate Baa

TAT BN GI VIS ICN FRAa Aiwsieys slam aswss cea Tafa

Sa TH SA 2 HI SACS FSICas ACH HAA ABlea aforaes

MGR ATA |

efeencaa Wal sicHtas maaGa ; FAFAe (Polarisation of
light by reflection ; Pile of plates).

CHE) THRICE Cl UATS ANT WH Bl3aq BAA AMAT SNATSS FH

Seq Bq ossiers wae aieys gafo afew fees ra: ea oF

Tea SCATTER ATTA NTE |

VLMF BY ATTSS CBU STAMNTS AA Gey alSwiers encencssz

HATA FAT LH GA VOSS CHA CTA AYA CHT OA TAS Heep

SPM SS 1 MN AS Cl MLM «BHA SUS BAe ers |

a2 ca atesins aren weet waafee eka 1 ise we F058

ee SITSs stay SA SG Sea TS alesis cera, a0

afaqs eara ate einfes arn earaafos ea era Fare alone



STANCE TTS 069

QI AMVANH (perpendicular and parallel) (fea ae 8.8 BS )

worry Soe yeios Ula FR Bk BTA AE

wrrra Tes crea Sra Ulery aaigE yy Ce Senet afe-

wins Ska, wats aA afeqS aka aa feR sae

Toa AE 8.9

FRCS FACS NN AT! FSLAT AMAA FAM VLAN ATASS CHICA

SATSS FA, ASPIATS ore alee abaen way AIH qe

aa) oa arena stoma fee ora afeaceq ufeoweca Za16

Cay TAR | | ACP STA ST a BINS GHA BTSAE

SRA, COUCH ASAS sew Sora fee ovwsy weer 2805 Fra |

Awa oF tes alesis afua alge Hares wwe SN

fatiacta aise akg cl encars Geagiag eecaa so enenents

fast ga yuan a2 fatian seoray cia leary sas ZBz,
aa Fie Siavw Prcaa aaercaws fas ya Skea ses aw

MICSTR AI 03 TAM CHT ( TAA GCM ANASS SIC MaAITww az )

Bore Galea ace calor Sra wey wer etoea cals sp

afeqes S204, Bara ca AMS alesis rq a

TSI MGASE OF A TAVASS Gem Mapes wea ce gs

SUA SI AAAI GA ACT AwSVAys Sony wel arefes eerq

OMI ASS ACA YS AHA SCT ovens aaa enierai weezy

RES ANAM Prey Soe ae ufswe afew Some



ot Core reereie

15% aqrhgs eieca sry ok ae afeeters ekace sat

CHM MVE CI SMBS SNMBTAT A GB Ooncay Glas as

Rue ayy afeys aface aurea Soro Gigs ales xBrq 1

warez feule we a8 ofan esata eiica « oyee

figm ster agony sm afeye ate ches alors arag

Srey Frys Slaw WS iar | «BM ass sere fows

Tren mace ates afer aaaGa ore aye EBA eae a weAS

VcHParws ANAS AIS BN Ay Tra |

CVI SHICHI WAC Gey aIsa AIS Blam oF ATAscaT

MAA SY SOHC MT ATSIC APS SM MACS meas Blo

SRor SHSM AH HT HY NASA ATM BA Ce Barwa Barsqier

ANSGAM TA SA ARIST CSG WMIAPSs WTA an Sqsqafirs

afou ence feelaion wes fear aaa are aaascaa mize

SNAG WSs) Fey sas ale wyeye GAloa os{ocs 90° cach

BA Bq Sarees Ae SINS SA ATA ARS 90° He SigM

Ww) yt sen sasyy 28s fate avafos orm iets

srercaa Ta El aes BBcq ose AN AVS MATS GNF

SIA TA GA GIT MBs! Wi ag oF waseys eos cw

Ae KSTor Ue Gaia aTSn CATA Baga same Geraes

ANH] BN MVS MA |

Cue-aiferra (Double-refraction).

SMC ALTSAA ACA AIR FM ARATE ca 1669 yrs

corncés Caenias Bara areifaam (Erasmus Bartholinus)

encencag Cee-aisrag enfasm saa) Seas (calcite-calcium

carbonate) ceancna Sra safes encensata oste sian Tei

nies ona ce soarein come cnc osts afeyqs ate aie ga

BIAAVCGA CHA CAMICA ATTRTS FRITS aleys aten Gea akm acs |

arena ata gato afen aiscse an aa Cee-aiferea | aces

a2 Uh ARTISTA CHICAT CHUA ACT | | CI fee Ce aTawla

CORINCS Sarva alas @ eanersiae (external & internal)

afemca (symmetry) ayia fauieiys ov een faee Sm ant



SNH ATS O¢>

OM THA BA ce Bam ate feats qars-acwa

(co-ordinate axes) macy Taley ape Fa eH SA ak HH-

AT STE ac atercna ales aseen aifen fader Sn

Ae Bal sng kay eect wena yl ater fos

+ &

C TE
Cc

b
a

o 8 ;
B Qiia

fea 8.b

em Ae 1 «Secaa fom O fers coe siam ate Twas os

OA, OB e@& OC anaerd tral ace A,B aa C feyg mis-

mnfee (environment) O Tayz BY GA O2z ATM AM PPO

TPE PCH A OA, OB ake OC FUGA SIR BCA a

ere foater aca ass ase CIC (unit cell) ATS Zeca;

8.4 at fom] OADBGCEF e284" atts aes OMI GF CRD

crea featers angie siem waa ceonale oq SN ACT!

OA, OB G& OC FARF GFF TIAt (unit translation) WN ZF t

Szrcwa agreed a, b waec Cosa TN ISS Fn seal By OA

sie OB Ces WT II y, OA OCA aCHE GI B aa

OB 6 OCR ata I «TN FR BVH «os ToapT CHEN

ators Sa faca tiem are coat iaaiates Aroecn Sis

Sal STA !

Cubic a=bec; an B an y on 90°

Tetragonal a= bc ja By = 90”

Orthorhombic axtbx#ec (os 8 a +» = 90°

Hexagonal a=b#c a= B= 90’; y= 120°

Trigonal a=b=c ee B me 790"

Monoclinic axb xc a=y=90°; 890°

Triclinic axbse aX BHxy 90°



©v0 core (is TRUE

Oral ALFSTA (notation) a#b ag UY a a ban nh AMA

AK |

fea 8.> (a) fou 8. (5)

Sra od G.d (ANS CHIT SAAS CI esid snCTsalN AB

GSS MAN conor sem Beers sniws ekrwre 1 ok ates

mTaTeca FAis afeqs afa BC eae BD froma aenafoa mn fem

wera ( afeelere afea een eea fara om saree om) |

Zerwa aie cer Sera wee 7, wae or... Feely CTH

shore om fae 8m sateen yes yeie aha CE wae DF fears

oma sara ; Gre Barn xara eaercaa so aaTea | Tse CTO

RO sere wa orn wera cy ape qaios ace wale ater

7H gate wif olemme aoc ok yO maT MA TN Ce atalo

aroria 4B ato sian 6c CRCS “ANTS APM’ (ordinary ray)

want ames cate ares alec corm yee iam 6c 7

‘eonerag afew’ (extraordinary ray) @fern alstes atm ene

ern fee 8.> (50 CIVIC aeacE sil eae (ideal) Bernat

carra | a caanate eaie araratas (paraliclogram) 798" TAN

AMIS | «as Ararelacwn cam geiex ae 101°5S' wae 78°S’.

CHT Soe care afeloret Teale arreiss enfam falers

Saree | at Cita ae gels fans fey Own EF fare

Teait cree gece) | arent Rit faye faire cornyfer eater

TO ests ay gee are Geis specs) «ata fay Geis O war

E avid wrnine aaecag OF am 3a au ea Sra ak mTNTTE



AMSA ANASa Ob>

OA, OC 88 OG a8 ACH ATTA CHI Berm sfacas «em ath

OA, OC ak OG AMA BA Ga “B® Aid aie Trigonal

system 0% COTA FWA ( Be agence Trigonal

system at BA) 1 Crem a sernins aca OF «sie
Tee- a (threefold axis of rotation) g&tqai adie «a
FRANCS QS Siam ga atw 120° gecag ma cearats esis

GN GM oe seca! wen Bere wn esas a
CSernic asic are CET AICS ale le AT LSAT BH
OA=OC=OG.

Toa 8.50

Bray 8.30 a fora asa weary O fay fra aeie fan-_ela-

Bs UES! ase faa age 1 aTEA ae! Tan-~ea-

Ow Ba FA 120° WA WMA 2 WR 3 HEA 1 oF BAAN BTS

gels face mem sac ASM We Me ATTA Tan-qiq-os

ASH WMC Sl eect A cme fay sews SylAcS 120° ma oF

wag faga ats siaca | Sera carats ate OF ace 120°

sham YAN Fa GA alesse 120° qeicaa wa Bars GTR yews

OT APHICAA ATS AGL SAY ACA

arenas cpa Cafes oF I MIATSS A Witten Bia

ASS VCH We OF Sew THC MIC TA Wd OR CHA Aa

CaY-2T SAAT ST Al «OS GPC Fe LA CLeNs-oAH (optic axis).

Torrid WA ‘ANE 8 ‘epee ahaa acs cal cali

(angular) Jaa ZA GaN “amie fase wa wee wha

OR OUS-VAH ANaMNas VET Sai asad Be



ObR } Cele arenrsizena

aieqe alan set enueneeren mars fers eniace es aie

gefca sen calias arene Sek since ers oat seq aleys ate

ANTAL FH ANG CH Si Sa SaTs Se TAs

QS AN, HATS ates OS CB Ta Bee ok Fars sHAaH alszS

APA CHC AICHTA CHN-T SAAT TA AN

od TH CAME CH ANS caoTACaS aera Bea lade stam

mere criice fase Sn ae Rea we Ce AAS Cee Selle

cadice (cubic class) *CE CRIS CHA BAS cele wR cor

wag face AMA ea | onion @ mITrAT GIaTeG (Sodium and

Potassium chloride) eat 24% (diamond) e%q wit CHATCAA

pe Sasa | | ak ANS CATCH CAQITSS cave, (electrical resis-

tance) SIM *feaiee (heat conductivity) weTea si Aalacse

ANT TH! ater a crda enacs AAS (isotropic) carAe

WAIN As a areola cA sense cwe-aTsAwe Ta TI

Ga CAG Cra CHATA SIE TAHA FASC SIN BH are t

Tetragonal, Trigonal a%& Hexagonal casita ceancaa Cafes ok

Ce Rzews ecena Cqe-aferns Asa; a ak Cqe-alsnz asi

fers 4S Som a) OK GKHTET AACS ARCGA GA BN WH

a8 Trate anens-aews Fares 1 OR ATS CETTE COSTS

(uniaxial) CBT Fen FA

Toy ael ca Teale cris Ceara See, WAIN orthorhombic,

monoclinic aa triclinic ants fase, BIzICwaA CEH CeY-aTSRAG

ROM MCs; a Bawa CATS SN ALMNF-OE ToT! Ay

ones; 08 co ares ae GeO Tes acs cates afieys encena

CHATS SAN 1 | GS aSly CHATS BNA IH (bi-axial) Jen

QA t oF geile ecens ees MMCAA Ne CA CHI Berwey Seq Sa

aa Tater concn Tae oH) cqaa @csa (mica) caema a core

aq 138° fost etve turquoise az CHCA a CHG Siam 40° eka

US; MR CON Te CR CM CHCH Se Cel BCS once | ae

TE SE GTS CNS BATTS (anisotropic) CHA FM

etn as seq Barwa wen eas cote of comncna fate fas

fates aaa com ae 1 Menten afer Ren wale Saige!



RAGA AISA v0.

SNCE-C (optic axis) ANH AM LBANE Gok FIT

MAGA AA SICA C-ahSAT SH AL! «STA AG] MHS TEM

SCAT CY mS VCNS-wH ss came fadifas (fixed) ATT

ae, 2a) sie THs a1 «8 fers Sen afeqs eer oe-

asc ANPShs qe 1 cena afele fay frne of frror

wea ase area Cr aA a wag afeis amecrne

Sicens-acwa Tes face sfaca | «68.5 (6) for cM TEN

are fay Ton OF at aareaaA “sie Agere alesse sia oft

CICeTs-ere Tees ; Tne fate fay fam eka Gay AACA

BIB] STAG ATA |

JAS-Cae \S FAJ-SM (Principal Section and Principal Plane).

CBATAA TA THA NAAT BC AICNCHA ANAGLATA ACTON AAC

CECA Gas Sara aa lacy sn ares Bacwa sly

g8q qei-caw (Principal Section). wcens-wcwa Tei fem asasat

Cae Sa ale ceca alesse (refracting) Scea alse

SASS TA GLA OR GUS CHMNCAI YAI-Cay (Principal Section) 4m

531 slo Bens ceencn Teacene] MAMA AAeae alonas

CAME! Ae cena sen acme fey fem Teas atqn

TH-COY GF] A) SNS GHA ATA I Se WH LeAe, TH-

CEMA CAMS CaS a SY VTA! «A-ceH ale Taq Sat

acx, Bar este Scra fae wa | CBO Te ae fay Tr asio

JAU-CaH GS OF CUCHT AATBATA AUB SAS Facer Tana ah

$a) SC |

Sz1 GIVI Sa as axdla wey ae Tea Sq cae |

COACH AC ALTA att (ordinary ray) @ GNU | Sew

TA GAS SACS AMA APaa @es-Ger (Principal plane of the

ordinary ray) FN FA ' | AgqyASs CATA apa (extra-ordinary

ray) @ GICNEWS CAAT TWH GTSS SACS Bag shay

¥%-Sa (Principal plane of the extra-ordinary ray) FN Hi

ALMAISICA TAU-CEW G TA-SH AKTSAM Sa TW Aire Tacs Tacs CCH

Qed ANAT SACS NA | NCH Tae STEMI MCT Sa SVTA



ous COS CTPA

Berna aceiiear (Erasmus Bartholinus) wee BMG

Gea tee-aifers ae waa) ote oni Siam crn TH

gbis ates ated ( eres Ar wae STNG aie AM TAC )

wt waetes oH | eng o8 ANISTAT WETS Sela nNISA (plane

polarisation) 1 @ *4rs orenios ebae | WER aren aT

faced 8.s3(a) ae Tors serferegc esis SRS CoH A or SHR

ext E

(a) D

_ a ee > £
E. to

(b) (c)

Toa 8.>>

SANNTSS CH VA Bz) GBI afwyxs afare wlans eka wae aha

gefoe ay aaafow eaca1 Toy 08 afer qRio AIST SA ws

e8t4 Ali ARTA APT CC OCT Sem Baca ANT APTA TM

SUH QTSNTy | SA BAAS alas Sey SNeTAG Alaa TH ST

S3tq | TAS CaM OSTS CHMACS A ATATBlas (parallelogram) cer

siara Sara ara eBca Goraa fen s.ss a A oa B as ana!

oS AIRSTACsa CUI YBa Bia Tera 109° wae 71°. Tay CRMNCAA

OS WTS BBTS cHTATA GSH HTGIZca focas Ca VTA Toa ae 8.59(c)

HIMBA AS 1 Vala BAA sews afew (dotted) maaan CD zea

a ceca atefata | onan fea naecaea orsaiiem ate crn ara

STI STATA aT Set CD Sem ae AAS aaa ae Ba als-

amet adie EF face etta i aes cence Teca frm wea Fc

afes gic oes ebm Rca wax aferecea Fagie (separation) fea

siacy common ors o MINsA ACHR ATS SCAT CHA GAELAA

Com corm ekcw fate ohare om ain gai eneiee alae

wares stv) ak ever aie Rar Gag ATER AT GF



BICMNCSA ATI OG

Trot earn Ban Gaz antes ex Sis] eke ok afar geica

faqie® sy aioe: «ate fasta coonaioa eh aentoa nay ca ora

gee coarcan ai fem ascaz wr cand fagig seniors Seon

Tagien Tey sca: | ores aan acae Cl eT BPA CRIT

sey Tea Meals Ber Gey Area 6 wATAS saa SICTS-Cigwl-

ANA FECA | MASS ahaa Sige ate 7, TA Sta ATA e SATAY

Aq aCSisioa Sas Weed /,/2( ate afew e facwora ae

SHCATA OT Scvw] FAN AT) | WN AEH ak cwca fasta TC

aq Tam Teaa Bor sca Tress care wfaasy SBC AN I

Y x,

g 0
XK AK X

x Y;

Yy

y’

TSE 8.92

oma foots coer B ce ate Cardin Ow Qa A GCA ATS

Afeq GNA TaN-fIASs SVC | «| ANAS Are Sars Ven AAG

ATS CSACA Wie aroq-1a (vibration-direction) Ie lel

MMA GSAT GAGS 1 8.52 at for ak Galo THe xa As

XV’ oa YY. @2rn acores Gasnfecas osber cefans Ae

Bata GAs ace wey cena set fem Waa se ax

yeto afeare face 2a Tea Sr XX wae YY’ fars xeew

QS | TCA BA MS HATA Aes Sy XX’ Taes Sorseca | TW

aoa CHRIATG Aeioa ANVACH A ZA Si Ba sq Trte

XX’ ot YY' GF AMSA FBI! BSAK wew aN WASS

Alera aera Seay THs footy ceoncaa som Tre XX’ of AH

meme faferm MU AA FCA ATA sais reriae 1 som arfzahos

wage fasta caritos ser frm snr stacy) OTS aie CHTTS

Qe YY' oa ey fem aqqrena asa siacat ae ate feela”

aearate cect ace O° cee GaN Ta SE Boe Bars sone



Ovy cers aensiaaR

we YY,’ aeaioa agg sa face YY’ as aigs 6° cae Gerry

siacai | ora ¥,X,' eo fase XX’ ot ACH A ss INO CB

CASS BAC! SIT CNA TNA Me TEE ANAS aheag

wor Tee ate XX' fas oa wae Sara Taare oa A Ure Teele cornet

at faaracs ye Gone Sin sm MAS mes) XX," Tacs wa

Y,¥," Tree a8 Gorenqn wea qenwcy 4 cos 6 wae A sin 0.

Salm Seecl ATG 6 BATA ala faonca Teela ceca ae frm

faa siact: aay ale sen cence fees fra onane (trans-

mitted) FRTAY @ BATeAN aha gers O wae E Ww A SCA ATTA

arate fouls coon gai Genecm faey xBra Saw O, ok

O; FA BCS MCA | «ACG Yarwrwre ca ATH afeals mea €

area (ordinary and extraordinary) yéfe Sones fase ZBace |

a8 Siege gViow Glas werawes O° corsa aaa Sor farsa Sara |

WUBCS WAS Bare cup Tes O, oF Slaw x We siare

Ck BHO, a8 Bias ya ea wera | cere MA ATCA ACH

ACF O, OF GIs siarq oa O, a Glas aAiees aleras 4,

CHI Ve 90° FRA Sey O, QA SIS A Aka a O;, oF Claw

Gea WAT! 6” HI VAS AGNM cue He Fal aleay MCATSs

Intensity

lo

Ido,
ES

iE,

o

0 90° ‘180° 270° 360°

Feet CHT FA CHT ( BOT FR RAAT NTN SIN TS CHT )

fot 8.50

Caen wagies paras eiera: sr 6 care 0°, 180° are

360° aA O, an Gael GaN ax O, on Sigs) SN ERA! Male

90°, 270° conn O, a8 Vas ING Op en Vlas Ye AAT

Or



UREA AWTS 069

earn aace ate wag gets Gone F, a Ea fees wm

am wa Bam came fahieqy enere-vlaw eae afc |

FSA CH VCS Cy HATA GAG ze ms Bes afs-HNVANT
(parallel or antiparallel) q ofoay wpe eieca wea fevly

waa ZAce qa Aaahse aha sigs skcq1 oa ae UaERA
aie arse aa oem Tea) ae GA SMTies ale

Sma Slaw aie 7, aa ora feels ar enatws af aita

SEV ATT EBA wae sifefba aim eica “2. faeta coarrate arto

(aqq fects tex aie seats grt atone vlae @

CASH WE SA fraahes creniscary AA Fac Mecs Mca |

TACHA BG (Law of Malus).

Crane abe wae Beis wo a sesoaT ay frm NIT

SMA SIS I AA aay Siam Ala BM AA SA eT Wey

aqsq sat: fein wise epic Geom faSa sian Ba aaa

sieve onan (Arago) fafey osbere FRA of AE ABT

a BWI) HI BIB ers atwevians oceans cera Wenes

FOr An a ce fash alesis arena Cae ater wr

gzioa aes Gers cae cosine aa Ate ATQNTSs 1! BIT we

afeoaa area cate wen sas cea al ace Bere

BUH Nam AAS VACA A BEM Agr ANAfos seaE ele

gals Pass GEN AIISS ca (polarising angle) BImfos em

A |) O SIA Bais aay as Ger ( TAKS Serqs

THs GINGA Srata Biory Bags ) atesiaw aBrq, ae alezw

aaa) Galas ce Ure Soy fee CSR Ste Aas Aa

CRA AW afeys sera: se alesis afars ay ese

Boras Say sca 1 «ak Sey Tawa ale aa ala a Gra festa

afer 2am am secre fa sm asi ate gals ates

CHIC TC ( STH GAG STPMG CHICO ITA ) Seong cares ca O STA

woraa faa o yes Coney Sri en aa fla ates com

GR ViRTF BSHCG RCIA TA NGA FeaTN 2 sin 0 aA a cos 9g.



ou CRS Bcerslaea

ok faut SoreaioR atosiers era, seals erat afesians xtra

a1 yea Bae Clase wgea a* cos* ¢ aH a Yas Ken wk

Cass CAS MNO Woe wel was se AacwHe

Coe] ATH

' Seaton came men ATE ocaen « yfafas

arenes cee geioa ont an Ba) Aare ae Sq ae |

8.08 ac few craic Stare ce aes cooncna aes fra aaa we

arm g2fe aay Slaw wy ase Fe ANATSS (Gely aIISA)

BAS Mians eae: Barwy ealoa way OA furs

sBrera wat Bara fase a, sanios faara OB face: OA naeraea

ay faa oor STSMCY CA SM Ay BA NACA SACS TN AA ew

CBANTHA MANTA-SaA (plane of transmission). ARMAS CceATH

CHU-ATSAICTS CAMA GRY GATE Gy anfaca, wet ones afay ae

fou 8.38

erafe camnag afer wn foo Gers cl core cis aha em

Seance: wn ae Ber eerie ate «feels coe aaa aie

AUAG ACTS O CHA MLS STA AAA CIN MAWTT-SHAS AKT

ENC MTT-S ATS 2 oss Hi Sem Slara | ak GTM

MiSs area enc eels Boney cry Wai so a cos 7

AE Bo OA face Bie a sin O ae SA OA" Tacs 1 Aa

TH OA’ faces woraelin afates ermerae aha fers ons eke,

aaa OA’ Taetes ones feet ceancTn cprenae ater Soins

fen ee aay Bones Cae an sia cre TCA

Cl Bx aeerere a* cos* 6 ae] BBCS MICA AAT AV

aMTTS SHI oo



SRT TEs Cbs

o8 eae etre oe wets fefay maces ae en am aie

CORI CHI] AA FACHMNG SE Alam en se Ga Tewhy cHeNCAF

wes fra MMe CY tae ais afar Sone geica Claw ct
gee oe feels coc eiafes afer ama sae ek Sore

gation Sigel ear

a* cos* 6+" sin* 0 =a" (4.2)

OR SSN ALTA AIT CHS ATSICAS VACATE |

QTE CPHITA CAPAC wisfs (Shape of wave surfaces in

uniaxial crystals).

CPACAA WHS Tea TV SC Ce-AaTSAA AWE A HES

AMAIA SMG BP WANA ca waa wacnsa fen-

faeia® aeras Gar sai esare! aaa of Cauy-alonac aise

APIS sacwe zara ates aba yBioa awca Se Tew enceneat

SN caer Cax-afons ween wise scan Sarpy Aeeifereny |

ad cise om SRC ARTI eae Sea AMAA FRCS

SURAT Was waa! Tela Swans meas scent ahewer wa

atenaci faruaeat fas ate slam crenata ce ak cat

series aa foe waxycsa (wave surface) Sige crash

(spherical) ; wam ass SIATSS APA eBrw Cem atesias e

ates crea carb TA Bem aca | Cas-aterace

Siaecaa wa foia worse oensahs gaioa apie fam oh

Sas sat fsa cies wma ce ae geiva sen asic

( caters areas afea am za) afwracra gato yas atetat 50a |

aIsay on Tee Ss Pomiss metateca afeys aes

HITS AAT (identical), Ay CHAN LS ANA AARior LTS CHIH

SSS WN A wIpice corersin aera! «= Teele abalor crea

(cafécs eons afa aon SBave ) fey cre crt Cl ae afore

au gaia asioe ATT: AiaM FCT A! WSRASS Ay Fal WAS

Ta a alee says front aaa aber Sars sere fer

engiea s8cq1 ssc afam faces oe cares Carrcha SISTS

efcq Socnaata (spheroidal) ; ass Brqecs (ellipse) Raq gs

28



©90 CaS CTS

ere caitey 87% (major or minor axis) SNe Ce ob men] M204

BEN ra Socsrevsta s 1 coresty be awycés cacy ACW
eterna (symmetrical). afearcam fre fem Qa oat eancs

Socorsia ys | CHA Key SARA CTMTVAleT ateAS say-

oda mists Gocmmsia aie slanted | «8 Prened fefecs

opdley] GER em FI TH CA NING AP CHET AAS Srayche

GETS AT Sornmaizs ek wmber ain va Crem gers |

RRCHAT ASA CHMICAA NCAT ATNTR ORE ATTY OHTA

aber afecen etary fat an ami exereahe afer om a

fare emies an cit fears oe sine gait cased cea afare

ettai Sarewa esis cnerata aac Orcs) =k Wate waw-

oe ana Ge leas cemace wef Ser TENTS ere FeACTN

CTSA HTS | aE TTS TVA wey fay EeeS

aeqe ara 6 eARas aber cepa Siac Se sfeces crest

@ SoCHMs GIFS APNG CGH (radius vector) mem Wea,

wrercra CHG zara Ales aieracns Geiss wa! Goce

TG 6 cml] GH GRASS HHT BAS LUra Aa Va ANG ah

CHCA AAAS Al 5ST SG BIT ATSAMMTIA SNCS AANA TA |

CS CHS Saxrces Ai Srcnacsy gy Vey cay OewA ANA

eera | Goraa fagheqian caz oreo S8ce BAS "MS Arq I

wafes (isotropic) ait SI Be Ae wae cabal

CAAA CU-BISA EH! a8 AWW SAPS "ET SI FH

AM AKA GFE SICTS-AW BLE SACHA LTH SAA TW

GH CMR MI PATS MCSE ME SIA WSC

WN RAM MS oh HATE OLS MIME SN CRE) «TACT

CL ASAT ATS STA ST HY GPE CHMIONS CAMTASIA | ANAT

era wae fe-atenenl como Gan aca TeaT Ser

RSA CRAM | GA GN CHT NNTSR MICHA Ba) RATA

CRT Gacwa Bere WietGa (Plane wave at normal incidence).

wn BRR eERNEER AST Seay frm Tae Fm

STS 1 aM Glace ce enemeataa enoe fears com Siam gale



SACFA AAS 09%

Vays ASS Bq TH ae Barna oslo ons cnnsian ; araloa

Vrcnaysy | ek is Cavs ce faqs macs ef aca

CICA CAMBR ANAS wens-acwa fas fact aca | (ea

ata ener Taga aus Tem CIeTs-UCR AASAe WSs Ga SEA

BTA STI a GH Baws Gals Gea (curve) cee slats

ests Gan Bq Fert wae anaes Srqaem eer ase

cag [ foa 8.96 (2) ] Feit wepey Srqcea feud aie a

CAH CHCA GAT LH SIRIHKA Fel AVA NCH VMTIS CHAT!

E E.

> &B\\C 10 D/ JA sltc {60] Ja

E

a

Tea 8.d¢

cada wates afaios gore see sePMas (calcite). favte arta

ceancra cea faethe arena aio ence, aenert Gogqete ahqr7

TSI A GAPS 1 aS rela CHAPACH Ae AH AAU CHAM, Ss

Sora AM CHARS (quartz) AAixs miatos GA WBS! [| APT

Caatcra ca cen gaicr ge fay fos ef aa T ARM

BUH ALN AlSASI (Optical activity) ATW {Sey alsa Gea

eB os: Wa a ANE faaiae Genoa Fn Bera) Toa

8.5¢ (b)q asf CHT See! aT cH a Ok b APICES

oats Sage ob UIA Os Je Lek aqrs eames et

alae ae aaa a>b. Taeln Cwm ( MATS CNA CATA )

a ate b aracéa Bougele a apcéa Foea Feel hows aahys |

eng a2 cRuie a>b. Sex cuca EF ores acwa fee face

BlACSCE |

ot afaatecs aronsatar felon cer ema afeyzs

afenacay fas facta sa Std eT Ma MS ase AeA

SCMISAAATEN (light beam) Gewers aslo wenras coencHa Bory



642 Cole ARMS TAw

erates SBcere! ACH HM RATT Cl CCA BICHTS- Cre

tora Sra ANTS | awe es yes SEE FA FN

BVCS MA | AS NGA SA SITS AeA AeA, feels

car 8a orens-erea afee fence sales fom at OT

BSA [SG 8.58 (a) G8t 8.d% (b)a CRETE FRATE |

J 1 ] }

opticaxs — o 0’ optic axis , | 0
M . BIN OM BAN
P Qo Pp - 40

\plane of incidence \niane of incidence

a b

fet 8.96

i este aaresara erceneatwarens gic ata ae arn aie

wes ACMA Alsi wa OO’ fears 0° cee mAs

Stree | wearer OO’ fauaas com slam afececy wait 32
e osie Sze ales Sa BeAe ; BM STENCH ATEAA

fayera mamas Ml SiancE | SIcs-acwT fees fom xa

Crt EsawE | OA wt O'B arman afeua as OC 6 O'D

waaay arena fas Tarim Bacere Ba acs seas Tes wary

arene Gres! yo geloa ale aais mtefs (common

tangent) Gen aa Be ZerwRS areas alwa Cavqey Fwecs |

fou Ba MN waMCE GM Jaq Bcsces TAR SrqG g2iva

A-ms PO GATT ATT SAFTY Janka CHM AACWE A

CHL @ ACSA ASTIN MLAS] CHC ANIA @ CTATNTAG

Son ater canst ATA! TA fea AS @ eRNAG

afeua coe fae xa a, Berm ae naercaqa wala wa aire

Barwa afecan orem: fox 8.su (5) aa CH SICTS- ACHE

fas forscea SSM TAPES | FSA MICA Bisa GA SIA

gatécs caw afaca qaic qe awe Bien 8s MN aa PQ

AA GE GATT ahaa Qe erry wa OA, OC aie



SIMCFA HITS e490.

ata quaa 1 areue afer ate GaP AN as EECA aR

ar @ aARTa afas fae akc a fey wreces aera

STAT LUCA | 
|

Sela Sreas CHACAL BRATS 8.99 AC TOC | MATA AAV

ofS CHA IS YY Saar fee afer som afeary

' I T’

fod 8.59

optic axis O oO

safes 1 sar areca OO" faeces coe Siam co eae qaiv
wee Bq) SBCA GAT ACH TA WB fayes waa rl FCA

STE] CA SIAC AICTS-ACHA ANIVAA BCA! ALHe Me CHA

g2io ar4-omfes arTel (coincident) s8tq1 MN «% wart

AIS---1MS FMVTSA | B CHAS ATA GS SATA aPay carte

Capea SBCA Al ( VR SAN GNF-ACHA AMBALA AACE ) |

asey of apa giida afecane AMA Baa! Te TAO at AC

Same afecsne Goa ahaa cHUMR OFS AI! TCE CRATATD

o8 CHE Cae-ateraa SIA] crnaca a, AATTs (isotropic) CHANT

TSB BAY SIAC |

<3 aon SBace CA ok TooAE GI VeaE ase STIS

SAAR SU: AS BPS HATA OF caet ACFS © ews

Curae |

sary Sacra fois siraxse (Plane wave at oblique incidence).

erangatsa fete enerecra came 74a am Teal ore

GON MVS st aye VI (a2) ALATFTS BINT Cews

HASAH GATES (5) AMPH MASA SCH GSAT TAWAS NI



e428 cate snceretqurr

(c) Grersers offer wim afene ates |

ana iota (8.54 a) O faces com aiam asit Fg 6 ost O%-

FS Vesey SN QBaE, Been wavs wel SiarcE omy PRIS faye

ALCHA UNBTA ATTN MCANS-ACHA AMSA! OF AeA

(C)

ames

Tes 8.97

SaTSAPMAN SAAT! «OF fay ake Fa wae Srgqred (CHA)

Gog ate gals wmfs Cr ara Sra Barn Ekra oF Gawyes CVA

CAA | ST GF Moen MA Fa @ Sorgars wre siamce ca 92

fears O wa Wize Fe Siac Barn arTa @ anaes aha Peion

afer fwe facey afaca: fea O'R @ O'C am OB 6 OC

TUS ATI 6 MARTA shea SerEY o afer fas Farecwre |

GUA STAT Cee-atera Saree wae Cey-aferacer Ba eTATSs

ata encnre-acwa ATES wecwey Tete coe GIMNTSS CRATE | MCAT

guts cerne VERSE area @ erarenG Bien few, atwcan we



SAS] Aras 026.

Crrem erg weet fais sm wi fea s.sy (5) 6 (ce
RUM CTY AAA! anc ais faex os slang are |
COHICAA TU-COT OA AMA @ Sarna ate qas-eT Ae WLS

CHSM VANCE | CFA CBM CH Ba Foret (coincident) x37w
one, FE ANTATS Feel Baca 1 MeMEPITE CH TBA
as RAs Sasa Unioe stare wanna Wei coms
TN-CEH SIN Sy HTS PT aS cweE Ber FEM sere

& CwaOle for 8.ob (5) CHIT BEING! a GAAA TI
cen WIpIeta OD aanaaa an fem fooecaa afore aleos esit

er iss aad e epnea aboaay gen-sa ean ae OB

aa OC aaacaaa aay fam alesse fersca alow afees oH

q2ie | SM Cre AAS IE HATTER ay Teale sre

TATA YAS | GAMA MAS aso III eH Ba ACA | SICA

fete onrerta foals cama sen aagieres mera ates fas

ais Care alery wage: away care afer fas

Scena Ss THcsd ASS awl seca 1 Tes GTA |TICETTS

cama asa Teoh fos ena ais aera) ose @ Sela Tera

Cae SATA alana fase OC mele O'C ag Sleare wias a

Oi ae ory ests Cara ciem Ta MCA CTI

ASAM GHA QTSAT HATS RAS OR GCs-aye ASI

wa vies fetaqen wales oe Seer Cr TAA I MACHA

SATA ATT wiScan ais SAMI wean AVCs yrs SCA |

Sra Barra alsa ese wenn wwe |



os cots onereiqura

SM OO Tears See EBACE! GSH CNT ATs

Cera Aes Tees SEA SIE! OO’ fay Beiics Co sia ze

@ bye aeeq sinc Bar SO aa S'O' furs =f since; ok

fre SHCMe-Ccwe ANT | ot TS Geis ald aps

MN Siac e2io seca areas ater Va) | Ua ok Mele

Tees gece ef same «wa O fase cam sian OB

area aban Tres Tarte afaca | RTL eCH Rezbala (Huygens

construction) faaarpica tie afeqs ates fee aiga sina

ane: Arne afaa cag afar wae carscea aferan « fas

WAS AACA | ale Sage *aite wees aes Sn A Vel

atm atts PO unnad atu caeqe gankca: ate saraces

Sra awe OD oat O'D' Or FH Gra Aaa aiscan 2kla OD war

O'D ( aAntss ) | Fey ak Weis Soars “ref Shara C eae

C frre ; awwe OC am O'C’ eapnas afar Tee garkca

SSOA a2 fa BAS OTN AVCwre SH aban cag afar wae

Caracal aferan @ Tes orem era |

Oka TMecCAT Aas (Huygens’ construction) aA

wea ests Gareaa faaom Sn xkBra: 8.20 a fsa 1 watt

ANTS Semrsatwaen | Raa feats aba /0,/'O' a 10"

US CHMNCAA ATSAAT GH Besa O, O' eae O' fauce Te4s-

GNI ASS Akrere ) med eres-aeen Tes conc CVACE |

OQRANS-AW CIMT SH AS ASA Sew wh cw wa CVAE |



CNA WITS 049

afwe &q are 2aCe ea | OFF" ennfes encneataarena oats

eas | O faqce coe afam wae 04 = Fo" anne fan aate
Lora

Fa MST Sq CAN 1 SE Leca 0" an awe F'O' FAY

eigen sign O° Taye cotfara we O fava sey OA AICAA
Foret fase Facai «tay O fare ce alam wait

SPS Gey BT LAI ok Srqras gH | cals GwaR aCNATH

PO" oe 7-9) og nam Reo Fw 8 BS MTF-ATEE
Mexe ford

Tacs mamacs ref Baca) «=F Bogels eBcq aes ope

ahaa sryress STE | BAqarera O' feqce ca tiem O'A'

are fam ests qe masta: aaa o's -f2. og
lord

O @& cae sian sit Soqee on BeaE ARIAT FAIS cat

een quam 1? wae ©? of ama am ate O' fay
Nexe Hora

RRS aay Joa Seg ass ~es UI AW GA ez Falvcw B

faqs wnt sierra: O fas Gerd JS WA BAAN Aw

ARSE aT sy aa AG O'R ~is a8 Tors B tease ~ref

afarq 1 Awa OB e O'R array abo fas facta siaca oa

O'B'B esq Ata afar STRING! OR AY MIS

OBB 4g yale Be B faqs =f size, a ate e

SarACa oiwa fas Honest eq wae Sacra AWMScane AAA SAC |

eta cae reise apr Ser Ba O'C eis STH

sta ot ~ale O' fans coe atem cra Srnqese C’ Ta

wmf sfarq ata a! OC wae O'C’ Sarma ahaa irs

qweea! aa OCC saa ahaa CTC STE Ba!

AAC Cr a GI OC mmacaais O'C aa Blom A ZORA

eee aaa afer fas dare Garces ater faced alge APrret

Bara a; Rarcaa afecate Sern aca |

g.20 ae fea Ste oral ae Ca Ta ah afew gio

mee sifora siaca, fay wrrerae Afers coped BEI ASI AC | AAA FAA

a AG MoE Sera ase Fare eww safes shew



oay Cele weneerelaana

ARI ATS THT CHM TT Ls ere; Seq MNT CM

OX ASAI CB Wag (sinc) APTS Ys CWlCA= (sora).

CSHie ACHSA aN WA cle Ge afecan vy wae vo aa Ans

(v/v = pera) YAS BATA «NE O' fay shee Uleay ~rfs Zofirs

ca faq B ce mel siaca cafe enerea went watgs shra | -yEaTe

afer iweln Trane afwontes sacra) fsa oar apa

cara afeye afar Crh C faa aagraa Geom fas aface ;

eee fates Sea cara aleyzs abuse sien Sen 22c4 Bare

BA TIM Gi 6 aleray caw Wests (sine) APTS yas

eteq al) feels: arenes aff cineca wer aies fede

SPN MS StI O'C else Gorgas ce fears wef slara Ce

momefiay C BISA SH AAA a1 BS afer fests faaaie

AMIAS ASS Bq 1 Sra fers ce AM crea eae

oe cea Ciey area eer oatge ara «a feels sale

atentens 2804) Sra Sens-ers ate Sea Gra Uieace

CAPS TA VLA RG Gavqsy came Jarey AWA wmsay ak

CHE ateracts or we atsnias xeca |

erecsiacra meawpata etfScttwa (Verification of Huygenv’
construction).

QRAT ASA SCT CTSA NCAT Tenet SoH

care free ennies stem cre faycs com slam yee wax che

Ae ant Rares aay cate Areas ahaa Saws, Sas SPS

crrereta (spherical). oR atin’ eres shaq Saxby SISTS

Scary (spheroidal). wk awarcwa aw fasitiys ya ene

S51 3 |

ARTA) APRA CHD SAR-ba SIBTS comeata Cars! | SA

CRTC SITS SETA CH THCSR CATS A GFA, STS Ge Ta

ok Sry-hy CaCTA MBS NINe Fore es! eH ( Sea

Bree AS ) Ale ences alecan eH v aal CHICA LAV’, BA

on @ opd ; BHRHT CEN TSH LGN AreTT APwT
ord SiR To



CMC ATS eos

afecen OB ( fou 8.20 ) Fae ETE Coat as aka Weare
Mora YAS MTR) os ~effay Be asa BE Esc |

o8 Bax Ais oe siees ake este care GOTT

(uniaxial crystal) 8806 enen-areg fafen wae scaeid feecy
aifoa aia care fr atts ag ferry tomtom wae: 8.85
ae fora creicm ace cy 8g orfais ferry sis aU aT Bees
GUTS FE] AVANCE WES acwefors sanears-aess fee orem |

SR oiiais ga leery corm fem wale qxeq faery cout sa
Reae | at Teercaa Torq ass encens-Beq S es corey eae

CANTRAA AAA ABI « asad (monochromatic) Bivens

APTN MiSs SN wa alenacea wa waters ce afolae

FS RCI SA) OFS A zea aaias Maca Berea set esis

SUA SUIMATSS alag Coeds Aa oat faaatoan 1 | aid onesies aoa

Bers AS AACA «fey sai, ais wrens ater aa FS xara,

arrarss: Tater orn free 28m Tee at ammie a sale EE

fey Wal FZ fees aloe CS Hens wos afofacy Hs

siacas fom w2 Goria afstae orem sia crac 22RIce |

Screen Ordinary image

Source — Composite

Lens Screen =n

optic axis

foo 8.25

mer afer wayin fee ai fen «et fraps aleqzS

en afer (yas ue) 8 ofofanyien om ewe AMICI

TOCA I

8 opie Bre cre TRCSTE CH ATA Tees cw RA ATSTAF

COMER Crees crea Bom free we At you Bee

extraordinary images



ovo | COS eNNTsiawr

Cars corertin «wre Bere eel 94 cron Pemce ce eras aie

arwracea g2is ae ante Bee

arate cry Wwe ce sae ahas cay alecan ence

area Sayan Gig facriin 1 gem Ba wars coerain

RECS MA TN ACCT ATS oS Gaede MISTS Bocneaiz

Gara ABN WHR fanintys whe Ta SN wwe

(a) eeTs-ae storia Scere ANAM, fey oINGA-COTA

afore Bales (optic axis parallel to the refracting face but

perpendicular to the plane of incidence). OF CHE MSH

Sa UN Saw-y HRS caw Siac ce gale can (curve) mem Bra,

CR Sos Fare zea sa ow cH fen aR 8.2ze xWew

OY TAA MAS Sa Gawys gelocs Czirewa cate carsia get form

Srmns-acea uloace cea slaceve ; ona famfas (three-dimen-

sional) Gary MEN FH zs wae Sugars encens-acwa osfars

GNA | FSSC 8.22 ae forg cena ABace JO, /'O' gic ata

O, O' feacs SMTSs RACE | STTATS-eew oy Fare frm ZaTcA

etme! az ad enns-as feos ade wnsa woe

alee ae ate Si OO aa area aafgs: fa oTF-

oha Ris cen mem meca; Serve Bee com O fay om
Sarat cugis yerem eka O' earw ok 3G gion Ora Ks

wiisca Rar Fe geiocs Bae B’ fayes —ef siavqai OB e
OB ze AE 6 anna aiea fees @ erates aiecan

FMV | ARCH TH AA A CCMITRT iecan aie ECS v EH Oa



SANEA AISA evs

ATI SO STAI Thus CHIC STI TNA V, aAl Oo, BA ST

o sini _ v sini |

oo sin ry More OR om cp exe RA GR CEH CHER

Mora GE Hort FAP VV! OMA i=Bw II; ro ar,

ACSTA ALTA 6 SNA atest ASA HII! org GR Heme

ATE ANTI 6 TAMAS ahaa afenes 1 og Baa B’ fay

SAAS Sl Ter Sox siak aca aterm feela wa wis

STAs |

oF Bier AS ml sBlacwe CHOTA BCG ane silo Tera

Bol WISA AACS BCNs-ase oforqe-owaa aera BAarys !

a fora Gra ests asat acnadia araera Matos Fat

goa AS MASSA MCNSFNHA Glory mG! ASAT

om foercaa sina faces yaic orceneata oem waca ; Fara aio

aa @ aais sama ata Bawa Gecmat Sale

SB GA SRA ANASA-Say macag aoney aise | = MAST

(Bq MiaaSa Blan fates Besa csrcsa HA FAITE anaes aiforares

facta Bm Zeca can Wea ce Sx Gerad yas ( ave AawA TT

fafexy ) 1 wena a8 male) S806 Bas Fa Cl ATAT 6 HARTAD

ahaa was orcens-we fafa giv saea-7s (surface of

revolution) Wa wreens-uesa wloew-wa Barwa yale TS cer

era | BETA MCHA AI BTA a GaH-rChs Gerys carta (generating

curve) wIgis fata ami eaat fastafas saberic sa waar |

(b) SUNS W TNCTSAPAT GIASA-TeT S CHACAT 2TOAAA-

Sa Sscaq AAIwaATA (optic axis parallel to both the refracting

face of the crystal and the plane of incidence).

OB CH ATA SCACSA SAVY VVCAYCAT TORAH CHTABIA OAR

Sorsnasia ale ean AeM LH ETI BIAGA CeT Ta Sana Cat

Siar Cl CAM MIG AACA, SIAC ats SBA FSrsta HAAG

Crqgea ! weasio Awa S festald SARIS) aaa G1 | BTM

Serr earns acer AaB ye TyCS MAP somf Slaca t

MCS BTCRIBAL ASG 8.20 Ae ToC CTTA Beare ca II’ afeawa OO’



Ove cats SIC Tesi

Tet 8.20

qua qe tga mf stance: OBE OB ARTEA AX

STATA Tea |

ot 3B oat Srqrea waleas Cre ATA

xicyiaa® (%, arrAs a ) (4.3)

x ae (Boqe, gue cna ae bea) (44)

cry oat crgtaua (Pole and Polar) Atearpica cre aA

Gay O° TPT ALAM LS Oe SAS AWE BC a BC. O

faua was (coordinates) IH viy, Bi SU Srqcaa YAW

AMFAI FV

= + =} (4.5)

O° Fears ate x aed Gorm aaiqe sem ea aH, era ak alee

TRA

a I. QW xXX, ~ @* (4.6)

CEMENT LSI ALTA Halwa RAC4

xx, +yy,=a" (4.7)

CRE GR ANISEN IGA
xx, =a'* (4.8)



CT ARCSTE CW HAAG caaCAM sk aaerq win Ja Tver -
wide Rern ATS (coincident). Awa B ax B’ ess ane
BBC of Sra salys axe 8 ARMIN OO’ ag Ulery ane
afore OTSTC ATA

HSMN CUM AAS ona

tanr, _OC/OC _BC a

tanr, BC/ BC BC 5 (4.9)

OT ACMA ASAT We AS v sy aA AMG 6 GATTAA

afer Toran CONTA ATTA Y, Atv, BH SA C4E fea AR B22

BBS CRAIC ATH = a? Here (4.10)
Q@ tora

BCHE ATGIACSte

tan ro A _Moraaren Gates (4.11)

af BA MSM WISE AA e WTA aba Esioa Genws cep

(generating curve) 72iors aqewms Ja 6 Gage xizm Tat

oF Brewfas SNA (assumption) Ase faafafas ome FN

Bee BN Bes ony | «=A TMenNTAA (Malus) ott |

OBS MSI MCSA Gra FSI Owe AB aay AC FRITH CAMS

an sBace) een gic oma Ales Agra Tw4eora

BASS | GES BMPISS HHA CMA Fol VA AACS VCNTS-

SPS SUITAI ASAIN SA OO’ ok AIBA ANS A AToAA

eats Oo' xAaacrena an frm fone Glory owe! «a

afenay Ga s8ce oem afesias sfam a& oars Tayoors

CYSTS Sy CAM! SAAT MSI wee ANA ae eR

SBCA AACA TAM ACG CANCAA ZN-ces (principal section)

AB eo QiGee CS | CHMTITCNA Sra VATS SSAA ABC 07 FAK

afefan arn saa; weit Ariz ahaa eae aaais eprenas aaa

Sn 1 ena Bee neces ales faferors ales eec4 1 8.29(ii)

ae Tou Baa GEIR Crem BBaE abe a'b'c’ TM! «Ra P

Tree caPoRCs can since! yea ate P fare ie Taae am



ove COS Senrsrawr

aa Ge) aku AB own E fey etre aeit ates axe AC Carne

F fay etce ea avid afea corners ae fem ea Siam CoCr

OO’ em eifam fafere eae wae CIMT ACE eis ass aia

EAS ATS st SlarSce «RTCA Te EP a FP eras @

wera afer orentcece | cam scas om ata geo P faye

Ta a’

A ayn
ni\

HHP,dle | A
ify O
iv |
iy \ \ e
fin\le = |

Bc] op E

a, owdl am, ah e=r wus” am, = n=— ~~
Toa 8.28

fairs eam oss alwys afea farce ages ma siaca i: «6 -AEae

ers TN aA oalsalSsra AHS (principle of reversibility)

ayia esis scneare OP furs conc Sq canfes kee

PE @& PF gee aarnas @ aa abeare ceacna ays aTsqs

RCI 1 Bea Aches corayieacs 8.29(iii) ae fora anfefegey falas

wm xan aa wate gaaten eat Cm mea f caatt

fate aa zea E aa F fae ghiers cara acu mare aaa

TRC FIRS AIM SVM Sa CHMITAA CAN e Wika Fy Bas LAF

CAN ATA

EF=£Q-—-FQ-~e(tan r, - tan r,). (4.12)

sin i sin é
SiD r. Hera VU SIL, Mora

‘i CBG TN BANE GAC ug @ HIN BCE ( aT Mabe BACT ) |

HSA sin rv, AA BM AM OA SA CATS tan vr, as BAG FA

acai sxe Corsa mitewe ces sen aie tans, a

mdi xece fnefa Sa STH |



SCHNCHA ANAGey ove

* BCHO tan r, aa tan le Cox ates as matt] Ow Cit

tan rCTA 1 ety... ee a3 aiaz
tanr, ate Oren ATH cy ak OATS ere

OF AMT AGTH SI FM MIS wes cl HA @ BAMA aheaT
Saerycea CMs ca (generating curve) gorges qe @ Boren

ersie fare ( saa ak gels Sems cam qe eae Borge vfam

fam onem ferme $28 Te. Here),tan r, a) Ue ag Sens ay _Biors

STNF-ACHA SETAS GNA cays fomias oslo wee

AM 8 SATAY aay cH aersce cmesty eae Gocmeasia |

FSA F oalw Balor Te Becca Atasara (Huygens’ cons-
truction) ASS wales ssa |

BSIAW-CAN Aas afanecast (Wave velocity and ray velocity).

foi AL 8.20 BBcSs crn aa OO fay Ba06 BATE Sen

CATCH EGAA ACG SACHA ASrAn AMATS AMA ATs Baws

aT OB a& OB ansa ARS 6 SAM aae aecan

qwecere | fee nhs sary s27q O'R GOB. Sacra

atscacna aay farsa neeerpica O fey 2806 Sarqe yelor Goa ay

Gila cl gai waa AEN BATA SR AAI 6 CPTNAt

warwa Nisa WA @ Fes ganerqi ARlwe FN AH ARE OB

aa «GARY O'R of Story Bares, ARTA ahaa CeTA

SANCA ae afeacan oss e8rq ; GA Baws ator wee weet

zttai feg OB sara ware O'R af STen GTR

sfaca al | mat 8 crea atm o@ Say se Tacs oA SATA A

At VACHA TTSTANe ws GAA Al oF Banas Uae Ses

Cry ary fod AC S.Sy ABTS 1 aT OB aa OC AMSA AAA

Creag aera afecan e aiwa fre qacerm: fy Arial ©

SIRT aia cam Gare gatrwre MN wx PQ. Fear OF

OR OD AKER ARTA 6 TANT SAC ASA TA S THs FaTACSTE |

o8 fou ZBcw srsqe CHAN ATH CH ANI APTA CHE TTS WATT

Gin ete fas ase gBem|e AT Aiay CHCA RR AT AR!

X¢



ovy COS BNITIAWH

eas afera can wae frs Gacwa aiecay @ fee ekcs aaa:

fexy 2m evs |

waxGe fete aprqe (Polarising Prisms),

"cae STEN Bee crn Pee a aim TA LATTE

Cenc ae frm onsen sa Seat ns alan Sele ANAGA em

US! QNBA Awe os way MEM I BIS wesw a

aarne dey afena S8a ees, Ga STAT @ Ara ahaa ATH

ARIAT ATG CBMNITA FS CAS IA TAA VR cogs 1 mm wae

QC NA Ba ay onias ee aA BHe mans ale

SHS APR BY Bz wemyelaCMt Seis AAAafSs (plane-polarised),

Gr Gr CTA Areas anna aaeesias Sone (rectangular

components) ¥afea acy esis cost cares siam enrsi ok wire

am 22m acs (dichroism) Tere: SNe! Hai cee

feacea sic aes Saad: fees Gawiaa cen asta aie

Ze au fem mare afae aeiq ga wae Bara wlasie yas gM

mt sree cele asafes aba aie alana Sena fence

GIANTTACS AIA YF Mews AT SNM «BITS CHATICAT AN

fem mice ARNIS Sela AVASS aPwaren ATS sass cw

HiaTHAs AA, BA SATA YA AG AI SAM ATA «Go STATA Aha

Aerel STM TA AN I

farsa fare 4 (Nicol Prism).

8 AWE sac Sfema fas (William Nicol) asweq foray

Coal Saat aaa HEIN ATS ANTS Tee sella-nTarSs oncarsaheas

AS sn aa) | Sas apres Bas wen xa freq faery TD yy

Fae: kit 2edl siace core om sac (Crh TETAS ACE

anaes fern se nem stn ae) sens aa ate

TSANG SF GRO GATS BO] LA AALS PAU-CaMA CH WSIS

ae 71° eats 68°Cs siam een: «Bara ea 8.26 ae fon crieen

aiewe mn ert) RecA SceATa ora THs ere CHM

SR CH AAIMN BCT FM CHC NCTC HA UTE CHITA

Sara Ares a Blan Siam face |



BACT Hass ova

ata carats sida aa Bora Cl SN 71 ae
TrSreaSM Jw cen oa alwrg-or Sorat afew aah |

optic axis
‘A _ D.

(9)

Cara gate aor sfSs Ga onto sian wa SATO AePnT

(Canada balsam) ame ate wy on fe atom 4a wsiS

Hen si ada ale /O ane AB GR SINTow ZA SA

25) CHACAA WC ATA @ Stay Aare Tass xe: Faw

TSG 8.26 Ae ToC CHAT AAMC as aI GAG Hel Cella

AIWSS 1 - STAID) AEN «BCA UT SS Tes Beer SAHA ACY

SATA aha 2 aa cow siam oferm Maca fey Aaa aha Py

TH stewie zm feces saa Tacs MI aa CHA FIM

COTS Ba confas Sha yy Recs) Aas afeag a% mf ahowerca

ares faaqe 1 ate ontomcma xe ercena (A=5893A) Fe ee

WA Gta 2 Gaewa SN BANS @ SIGH Taras alors aes

CHGR FRM :

SNTUVCS ALA SNA ASA tora—1.66

BAAS BALA GLA ATSAATS ue, xe —1.49

BUATG AAAI BWlSAas —1.55

oF GAB OT AA SANA SISTA AAT SPINA AC

arc afenaes cael | | eae ak SRT SCAT Ml STS TAA

(Total reflection) g8ara ore 603 a; a8 ahale AePICE GA COT

size) sem waa) antace ate arse aay NAA Bas

Som |enersa cams HESS LT ACW TW TA SA se ahaa ft



ovy CONS SITS

atewncay arm Be ceercra acaa face sie m2ca1 2 nee

1

1.56 ,ews caroraté 69° sin i, alo nervsal balsam _. i,= 69°).

H Herystal 1.66"
iaba lsam

TAMAS BI MIATA CSI AICS Azra cave} aa GAN csc

Crd: ocgy Serra ora feaq Sm gal Ba fos ae 8.26 BBS

Cre BATA HE Cada wa AC HaaAis AB Sra AAS 90° wa

TS CH Seoey Baca AA sr a ahaa sepa acaa Sa

. SISA IV 69° OM caat eera ezora gets afeaz acy

AMAT SSB WA se cee aia CD frm ean

afent aoe cela awaiée ate fea tiga ga aaa TteT

SUS Cl AAT AACS SCAT HCH TAN-CSCPA SLA LA |

faaey Torerva ulwerm afer a eer) (highly convergent

Or divergent) QINSAPHTE BWeeTA SA ov A «Als BMLENs-

afe 1°O femca armies fa Sta CwaTAA ATM AIAG aime Bocas

face Gion MSrs ; BH WAAT Blas Ae MIMSa CHIN 69° FICS

Ba Fee OR FTA ain M-ViTSwIMS AIM sles aay fous

fem orans stra: /O aa BC a AD Sraa aaeam afaca

101 wm iSanszai saa SO cr antes ataa cH

cry) aera cas reas oafas fas orcens-uesa facs cata

CNTATSTS | AA BUH ARCS Fa ATH cae TATA aha

ates ata macs afecs: ( eoneas afar cary aferes

HAS AS, FI WA wee OR wer, OF AM Male ga;

Sesiha Tiens-sews TAS ateyzs Cala aTSAs p,, 4 8

AMA OF SII GISAW ATSAAW CW u,., NA AMA A) 1 ws

Ae TAA Ba MINAST CHIG BSE ACS qisca: «=BSaq /'O/

Gis ates aie asana wana ates cata afsaass

TNA MASAATES Locwe cast xeCq Bs AeA ASA CHING

WSS CH AACS CH BAA! «BHR Brag afaae mf afwsaa

Raa) wae aS caren giv ale of-ateweray Be ae BA

Ta GkCS ial a akg STR Rem /'O/ Conds aA BOR

faéa aeq1 ceanafe amrera Sh) ce cl ak CI TITS CHDITTC



OCIA AIAG O¥>d

IS mA! ys atom a apt anensataa cH JO!’

CIA CATETATG 30° og cast Rem Bias an

Trae] Teel CNA MCAT AITSS (polariser) FOAM AAA FAN
aa coala aaAatSS area facees (analyser) ferde AR FA

wat alcow 8.20 (a) fora crn aacore ca gets fae Teeny

A G8. BATS BTA ACE | Os BATAfOS aa Hey CHAT

JeTRS 7 7 —f »
(a)

A B

(b)

A ot SHI SASS S81 Mans aa Qs Gela wales was

ama s3cq) facta cea B oa foor fam ta fan ae aaa

siaca ( Bay ATA omar as Face ae Tac) 1 STAI BIE

CAAA AITSS Barta ata favla cpancne Sareea ata fans

afeye seca welte fasts ACA SOT FA-CACHaA «GC TERA BI

WAIMTA aaa TS sara sara ae fan aA mans sera

fey facia cea (>) B Taaaic B fae wera am Tacs 90°

VACA Hite | Ware a® ceca yai-cere 90° game aa VA

eens Sees Tas y-cacwa Olorcwy Tera; Uele aay CHCA

wares apa fasts cerca arse ata fence was Siacq || Ba

wTeaca 2 ce fawla faa 2a y%-alowray ty MGT

mea 1 fase gator ae MAMAS Fe SH MPA GARI (parallel

Position) aay Fawlayors Faq Fa area SIBIq (crossed position).

fasta faseie aft 90° s2ce aa a cast Baie TA SCA ATCA

Fora ( fea 8.08) oA ate Fe Gonct Taos Baa |

TPA TTY CAG 0% gees coir ate O Sa Sra Bara Gone



©@n0 Core wmeerstaeata

BRA A cos 6 (A= fUUln CANA MMATSS ereeseacra fas);

sree Teola Trace cans afaq Claw 284 4? cos* 8.

BCF few x (Foucault Prism).

farsey Toreeca ae ara ATA afas Asworsiy 69° oF TS I

SHI WHAM ARTAY aha AAs 69° ar cat carn aafss

SN CHS cHaCs Crd acea Teague we fas get as aw

TAS BTEPTas CHT AGA FSI OA BAA 1 aT Pry

ase foes Cem saa wees Crd As Sa face oct |

2AM [AKA WANA SI We ess TSM Ay wa aes

FRAT BUT AVA ABS WAS BY ( aH 37° oF TT)»

HSM QCTPIFS BI AN Bree caenca areas aha yf aifssiers

5A Ba 8.26 at fos TES CHM BWA Cl AW Sy Zena AB aa AC

Gua ana ae alae 90° F8cS Ba XH Aza Bea AeTaq Afar AC

BM SIS Be Big aa Gye Ox 37) ucom col Tea

orem wien Cf Ai ase Ba fxaq afecayt

anes cere We sn am: fey oF foecn gic aqian

SNE | BITS SATIS Alaa CAMA Ae w"TS ofsnacesr mela

ya cen zenn age Bae eatin? afwefes sta ad sea

aa Ba4 GF acaa aermes cael s3ra afsriers aicena fase

MSTA CMM SAA feslrs oF ceca JO! cag Tawny Serer cas

QEe Cele Fen Bans esfon sate fen ar g.rg «ua

Seniyvs BCAA FACS Fan Aca!

cater fetes (Rochon Prism)— 0% ava fon sag 3

an gaio aaafes ata HTS Slam Scwa BM Baas was BACs

mA BCA BAM AeA ences Slaw sim sa wale sire

AIRS J] CHAI HATA AACS FAG asa aa Ras fagersts

forery sl qa oat Barwa waaery atom crem Ta aeIcs Favs

efwee (hypotenuse) gfe aaea neem as: | ok ferrngq gefoa

aeafers aces ome ateate wen afeace cae feulaioe

ANA Gates acs ( for ae 8.24): festacsea Wx Msaceres

afenwe Gaius i tae aie eae arenes TEA BET SCH



CAPA AIT Odd

SAHSS TA SI OF Bay igerca ences Cay afer soca a1

fog Teota fea ACD co ayy 2 ata onifoe serq oem OY

areracta ca geiv afay As seca arene afafog CAST

A TTD
DN Optic axis

_—~ 9 Pla 5
tL. 5

Rr

optic axis \\ | ©

Tod 8.29

Tes wiaaSa zeta ae Ba OS feara facta ca sare fate

eacq i fees ceoncna forra Gorm fasa stam ( cavEs T WTA )

earn apa P faye APCa Goa afoaea Tacs ae aaa

farnive Siem maa Ries ta ara Tes mMiaaen Bara

OI AAS Glow S8cq wae Alan WAI | Bret ATA @ SATA

afag Tacqiea (separation) WIAe aioa Werd |) | ANIC aE Ca

A aha cama @me fwe aaa a TENA AM SICH

aa face of afeis earf (achromatic) 284; fry

BAMA Aras Se seta alt acarermie faemy sere Tag

qa gic afr ce me aatirs CMA sis Tab Fa

BIS ACH |

forercaa fowa fem seat cet aba gaioa ca calles Tecate

(angular separation) 34 SI&l TraTATASACA aqiea on aai P

TITS GATTI APIA HTS (deviation) afw § ga Gta ACD fereca

Bara aioraa ci ear At 8. ce Plas Gea SISA

Cay A. ( 08 I Bae forercna Ia BAC aa AMA GAL BAF

AMS] SORE) ART ae STATA ahaa atetan ACD fee

AT 0, 44g GA Voce ZA GA CAM MALS MCA

sin (A + 8) wm Ot, (4.13)
sin A Verda



Odz cats CICeTe ae

O ar Aq Ree OR aalleaers Cry ATH

1+ cot An tt; ; [sin (4+ 6) CH WBA Slam wae

— sin 5=0 @cos d=] 4am ]
7 5m W224 “ord tan A. (4.14)

erd

R Fegee oareras shag enerea cao wae ates cag 8.

sez orn aA
5 ’

sino estou... (atm aCe SNe aferad 1 em
sin 6 Uoer

WA); FSM sin d=v,,, sin@= PCS eae) (4.15)

FSA sin O= a (“#25 ere (—“era) tan A= (-." an tan A
ere ord Uird Vert

=(fora — Mert) tan A. (4.16)

Hora TR ter, CEMA AMSTA ANA @ Bay ales

ASANS FBV |

ot wales <8cs cae aecece ca calios facaraa Tarde

BA (Mera — Meat) OA A CHIL Sq 1 aes g2To ator Tacaters
SNS TWIG ATA | |
ema Toxama (Wollaston Prism). Sass BCAA A2TS TN

ara afm hice catferws Farmer (uora— Me ay) OF SA fata

Ba! yee oF alwraes geioa oneias sa ghcn ata yaior

Taare aqqerd ST eka cso Ce ok onde

BIANCA GA AA VT! AAS CHCA CATE LAA BW

ones 2am esi yea ona cam ale aaafes atu 7hiva

arama face aS siacse xa, wa Gen afuak pile com

WASH | OMDLCA Teercl a8 jay sa eae ( for A 8.2u ) |

a came agg g2it fearg afpn sit ineq Cea aa ga!

ise aut See oF @ sem faa aha encens-acea HTSRCy

SSS CAs we gas ahaa Sae gh ese Barewa afecan

era xtune cafes facet ea a ( for ar s.su asa): Tyg

feelr CHA CIMNTSS lca aaa cane AG aba epIeTAy ale

fond OWA ae Ba kaa say geio CHeNTAA TH-CRT



020

crammed Otemn eigs! ze eid af P fears ofc
afer Tas afam oIcn, wuld farnihe face stan em BUA
ARTE 6 CAM GUTS aiaze cen cen ates ane PRR

A e
Optic axis

- 0 p

D

p =

lee \ fF
C

1b 8.26

gis ga O aa R tance Bera pls ame ay! aan yalo

afar aToita gifee Rochon Prism a pisa AAA! SRe CUE

calor farnea faq see ase 08 Torey ae Twat Ty Cae-

afzaase faatps Sq G1 Ga Oo CH AM-MICN WALA Facet

Gon afna® Taugaq 23r4 |

CATATACHS (Polaroid).

Cora uenios wre faeces ay sayfa ok ce SecA Coal

siace faqs arenas a carat ea oraTed Sa | ATH TAS

opto GiSrwa Ay TTACw La Gla AAS fase AW TAI | 2q

ae faqe foe gene @ wane | «ates cane (Herapath)

sion Sona naate aid stare ws aaa hela cece 1

SVACAA BICANCOPANATHS (iodosulphate of quinine) Pay -o1T SAA
ais afare wad: 1932 AA ame (Land) conenacas TA
(Polaroid film) wifawset saat 8 Pees aS ATRCH-CELHTR

ara BIS eq aTISs CATA AiNiGs Fal BA | OF AIS HAA

EE ANSI UIA Ba SC SR fafa & ATICAA

GBS SRq CHACHA Bre Bea) H-CoMAACACOA CAT Confetrorent
MHIABIETe (polyvinyl alcohol) *mem Tey CF fam aarcwa

erpyian omPocaa ANAT FN A; WA ART IC MBSTUIAT HH
con afniad sim crn TH oh GA Gara WR ato
TION VRICA MNTS | acm Bera fatern eats ay fey we eTRSTOA



on8 Core Savers ieee

CEmCAA AS WAS Siam oeensalay masa AIS wey | ASATA-

Sew ad GTS conrenacns Tears zeM Begra Lem acs |

GELALHA AATGA HSSHS (Fresnel's rhomb),

fafen seat amalSe areneate Five oe slo Sony ok

AMIS HVS BAIA Sn «sls aaa she Solas eae

afore GR AAPA SACS GRATHTA ANTSA MOTT TN LA AT-

ASS MCA ATSSAA @ MTSAM ACW GACT TSA ABS SNA

Qa ose Sella WAATSS ala Come Be arela aya fescsa wea

Hors MTSSeTS FH (totally reflected internally) Svq «8 apace

onmrtay aloare Gai Sonece Tree Sa ASA Alem wa ea oA

oF afaa Sone qaior ae wena aise ae; wk mere afazea

fasa Bq Bid Testa MSA CAI ae Aaa alsracesy Soe |

ot TSA ote Siam atest wa GRAN ass area AMA FP-
ware facia aaa [ BAA S.2ali)] | Bee ors, ogy ae coingin

QYHSTA SN LAME FATS aes Se sis abe afew anifes

RUA ASA A AD SA E faery 55° carey MUM SS BH ( BHA

Terres 1.5 os TS Cem wae)! at CHTe Hews cea

eH AG Lens Sera al atewna eeca 1 «saga Fywla

faq F ae worl afeeecaa na ere DC oH fam fats gar |

atete aera 7 wen-ondcam 38 Rem CHD 5 ren-onle Bers

eta em ate ast sella aaaioe ata anaera AB Sate



SNH WAS Obe

SSA SANTSS CA MENLs enriws afag wc fee aea
Cera AS 45° cons Barge ey wea Bq ena GT wae Bae
eieacy gee aaa Taare Gone faoy s8cq: ates acer

ot Fae seer ae > wen-midceme HfS eka | yuan faute

wa DC Bate fastacaa ma 8 aus qarem-nsaéy Seon sca

( @iaaca aferaces ara asa) 1 oa ate enfee cela

ANASS aay scars fos onsa eras Aizw 45° cara a AMS

Sra Siem GAGA laws wa wera a Bra Taste BETA WIAA

Sara ATATS? Sriqarara ae facea faorg care Geile, fos Mace

FSSA TH |

myafss Biceta facerac (Analysis of polarised light).

( 2 MCTN AGIA LF AaisAg 4.32 Cw 4.37 HSS Qe

fom Tare Sie 2a ) |

Ban ATATSS ocena ATS eae faceracea AMOrH Are Sra

fasey forercaa sag: wastes aren Taacra aes Tear coe

ass Geta wales aPor aie xa; afd wereas aa «ak apa

Tareas Tora aes fom onareen asate qearesia ACH ACH MANS

ere Sasa spate sa fase gBioa ates weg Tacwas

faa SA ATT AM TH LAM AA: SAA TATRA CAT

« cos! 6 38 ( @—deviation from parallel position). Tey aaa

afetacer las grgied Sera facerea iter acer) ok EPS

ya spWora face an enfacrce AST AN Aira Oe ates FWOTS

Cait ay ate ANASS GEN OSE MTS CHACHA OR ACA

faecna sei faa oral @ Aisa AMA BS A CA Tae Fw

STS 1 Bie GINfss acs fagame AATeA Gkys as

Sta aie awe acon BS sara ok vate aS Bat

(sensitive) Gl GIGS AMSA ATTA Crifylse sacs wt

NG 1 BAS BGA AS Aly TAC CHITA OTA (strain) TOA UKs

Sa dg nnaée cena se oma aac) erenefrer
(optical) arp Cedt afer AA ak GT TETARG MATA Ge Fa



Osu COS orcernsiter

SA 1 SiS) ATS Cry ae ce Ge Taare ace alien oni sta

ARATE Ves Orcay Blacea sais MeR Az |

astfacacéa sifetas (Babinet’s Compensator).

- Miaceror aterpeen areca Tafer aeraa araiss oncens

am ine sn aa ke ateoras anecen Ahearn fea

afm ace afer yak scan | | aeafes ence area xerme wk

Sz Wen Mee SN 6TH

geis aq Hacerh connécaa fagare atom ok afeymate teal
ma (fon ae 8.co) 1 fage gaita afege (hypotenuse) 92fb

Org wee Cera Tale ost eqraersaen sas AIS xa fase

G2iB ABD O% BCD agaqsixa Fi BERK CA VEHA AMS Vow

t I {! yr
A tr et Ye D

Ty Bi ‘7

Tb 8.¢0

fre yaecaa UfSare Sales: ABD Taoce Mens oH alwrna

wa AD ce era Tousces wares Tacs ore) fey BCD Tass

@z) afonaa Sar BC ce efarne fonsrna aionce sahye 1 sat

aren away ear Sem wee sea Cee afer sa Geis afars

face stm aa fee fom gaio aq zene Baas face

(separation) yaw Aa eH we Fa aire Are BAS

ma | «Sm sare cafe wslo fosce sens es AD Tare aCe

eanfers AD farsa afore ere: sree afte seta aaaies

erm aiepcea Som afore ervive en era mT Ba Pei

Conca face tm wera; wails Array eae Sante areas ahs |

esis Sone sory fee gkeq AD af area, safe Ban

alone! aan seq feels fosce ace face Sea Rercwa aioe



| 029

fre ae ciiece, fag een fogcer arma afer feels foots

wrmera aherce saiaafes akc 1 wa tem wae fasts fascers ae
CEH MAMA ANSAN VAS 1 BH Ok sheng afecane ofaahos
eer | en foes SeTaa afeag ame kyr 2Erq |

«Me aslo Sinise afer sen af en a wa crn Beta
CA UGT CHCA Sxra Sonem GBC ate cay d alean aq wea Bares
AL HTHS HU-HIG A’ wea

LA’ =Atora- Bext) (4.17)

ok Gorey gato favta fagce afecan ana saa wer Benws om-

oes A* FTBTeCa

AT=Q (tere ~ torad= ~A(tgra— Mext) (4.18)

out fasts fogee etwas gy a’.

ASM CM ag omnes A Zera

AHL’ + N= (d-d \itygra—teze) ( 4.19)

SUGL OF ANTI TCS CHM WATSa CI SMMATSS afeamena eter

atesa ay Tafen ae-oneas Georgy x374, Sra (d—d') aa aa Tater

ajesa cm fafey Bra 1 Me oslt ala GBio ya ICaT Olea

Gonecy Tawe TAATG OA AATCHA AA AMMA TST 1 FSA

CM ATI Srgais ass AS seca: «ahescss Tea

arate 77 a5 aay d=d' ; ude oF apa Baa CHAS M*Me-oTeTBIG

ais 28a a | Tee Barn alam aaa asl cele ANISA Gerig

afaca aaa series wiafoe aaa sraiecsa APTS! | BC AgA-

con afam forwcwa Sea tars cores (d—d’) oa TA Mfaaiew BAG

enfeca, wc afer gBiéa e-onedigie ace ace rinafwo 2ar4 |

casita afen // x8ce wai gay 25 afsea sian aha geiva ae

orrefess A SBrq ae ena Gella ATASAT Sq {Aq «aoa 2S

Pace oi kant A meena aTiETA a ima UR ae Fay Tarlo

areas wets awaGa gaa: of nae fagce ora wor Tre

enfes anafas afeaa sor faces aTet! | Tare (2n+1)S Fat

wien since afer pete oe ga TCA (2n+1)5. ak ame TeyTwe



Ov CHS URIS

wi waar aie ata: fag Barer sorains anafee

maaee ahaa soars alee 26 cee Sem afaca (tan 7 =

2; b ore a Boney GeTor Tees ) |

o8 GB cacy fee ACH STATA BA Me-onelay nA meat (2n+1)3

QI) Ve TCA Bara TBA ek We faucse Grgquren wags

iS xkra | TEs aE: ca ATE Faas cela anaSy IEMA
SACHA ATBAq BA

(d-d Vigra —MereJ=n (4.20)

2eeye on cate zeem fats aaaiSs ahaa sraine ennfes

WAINSS alg semafacsa ANS e3ra 1 aaa 1 TATSTG TBH

Seta was 2Bra, fee aura wines wat Taos afeag sates

MITMMCAT ATS 26 coin Gerry Siam enfarva a2 ye cacy sarily

maser sicwa fauce fate saarcaa wae orgie Saugus

ATTA Tey Bes

aay sian cream gan Aca ale BIMTSS ahaa Acs aie-

AS OA SA IN Fa waise aera Pralws alsrwesy

Sens seosa nies 45° coy Sey Sea Ta aleua Gone GBio2

FRBA AM SBA OB CHA A ANB AAS ore mmr 2 Bara HB

FITS BCA FSSA AAAS AT FS ABCs |

Awa NUTTY AACS x TAH e-mes! aH A CX SA

A_* ax. A
ams 9 AMS 9 Gan
2

x A (4.22)Sak (d-2'\Wtera ~ Hort )TM 2°

omg ate afeoaces aca wate fares free arc ea ra freatit

queen as area Sora ails ge ser weraincen cela Ariss

ana aeie a8 Team ase wees) sea Taare oan TF

(transmission direction) Bare eafes arena wrataces



BNMNCFA ANTS Odd

ASV Mises SIA asa afora yea ok faye aaa

“a Slee weaa cate aia onem wea fears faaatié

SAAM GA oF GHA TAI cas ArAaTSS CLAS CBI ABCA
ort Tae Ok BIAS OA OF CIT qT CS We NEM

mt | Gay HS ye cay wey ask AH A6aa enisca A,

fracas Tacs GEA OF AN NY OF CHa A Claws Wes

Ne WA! OF weraasla ass GT Claw sams AES

QA LAC GB FAT Aca Te Tem AVN Vas PS Claws fe

MVS Nisa & wes aT Bai PU Cleo wMaiaAS at ak maha

GF 8.0 Ae Tors AAAS BPA FA Wels NC |

Scale f

E ;a IL ee
Lv CZ J1 ot A. Le ;

fringes: States of polarisation:| | SL OCONQIOSOONDOSA
-BX-2\-\ O N2ASV r~ -% O 4 »

fea 8.0>

oats arene eH sa05 fate sens L, AHA ARK

AVA Sens aaa waaatoe sian P anaes Tract

wiaies en Ree! P xere wela aaafwo ata aterps ‘C’

waTsT NM THR oA Siam faces fae 4a Gem aig! A

secs fate afar ora L, rea AR CMe site SiS

ASI COHN ASS | ANA HCI We CHA VAT | CMT

fs fain ASI Sto alte CVI S8ace! cme TES

oy-oneerd a Ale aace sa SA atecrale cre face fam ee

Gr re Bloan Bia CFA CArw STRI facia FN VACA | aw Ok yay

SH x SAI MA AH BAF
x Aa

A=3°3°



goo CONS Asia

SHS CH TAS CI aE ry ones; Sew Sey Tasaxfies

afer falter wares cred eM RAT SM Pa a Cle

WHC THA FAY 2S @ aisle alana cece Se ara! | We

AM SICH We Siac alee sm ala seca yy cota

VA CMITAS ANY GARCIA HICH NBA SANTA MITA BIA BM

ok areas ae sera cw ARTS TS Aizcaa a fewcaa face

M|M TAI SSE freca Ber acer BIS Aera eae arecaa ws

stave efaca: 2 ote orefos an sets asafes aren

ECTS BATH! «ak MICAS Srase farsa fase oR

fas S205 Sie Aa |

Miacae-atorersa AACE Y*uy scans Pers TEA sen

TAS Ma Sze aVafes ences webs weler ows! | aN

(Jamin) ag aber Coren afemeios wits aisaca sca |

anfacacea aca fase g2fs asc ane acs ara ufecan ata

yiscwa fates oa-rece feuce Tam memsa i: 08 cw x

gay sisan sia oslo fagrea candace sata ca d’ aa

Fat (d—-d) maT Goa faga® oeqayy sa Awa wiarsta

avis fage Pua aie aait reser aareacea aa Ba fay

efeaans ates fya aren sat asa efeeen ce cae faurs

oats face naa een ate ogkica awa e-onedle; § (d—d')

ofaafos xa wae ok afaasa faseis astm aegrrs fanaa sa

aa | GARR ARCSA FM AA CA LAW CH BG WAN Tay

afsry stars afecaats seul ames Ta (2S) wcaa cw fageiv

Blas Tey AAG Fai Bai wena ceca wfemah BC fas

wae d we fey ace ace d' ACG; BEM A aio faeces cacea

areca ant afaafes xa fey orag care wale fase wake

giscwcaa cae faye d fea ane syd’ aivafoe ca Be a?

CHE LS SW USS Urea (d—d') mieATSS BAe OR mesa

Ser af A Pw aegis ates alesse Aral wi = weas

aa Matisse ag UN Sem ANaSS ero fawn

ont sf Fa] ECA |



VMSA AIS gos

esis oemsttaan ate Saas Asasa farsa acs ea
ak cH & Srqcaa Tats Caters (characteristics) qe DCT t

a& feats cates facta siace oniacne Se Sorgen anaéa AWCE
ef BIST SK SN 2M Ta ak Keats Cafes; wea:

(a) gete Someeny acs wen -oelsy

(b) Seqcaa aw gefoa caer |

(c) GmaCsa we Peter way sare |

Tea At S.cb FITS CHa VA Ce ANTI AIAeAA cara Brqrer

erp yaio C CET sera Tos ghia nize zenel ae oa

ateai @ercra way fea siacw Bat

(a) 42To Sonera seas wen-onelsy Trey ¢

SATS sha ale Srgaias awtSss za cra wafes aface

STOrRATS TA HATS Gonece TaSsE BN WA ARM ATSracsa VMCETs

wp ESTO ATS Aes! seca ae Barwa Tass e we GTM

eBrq 1 BUA ERAS NCA! BTS o-oo Seq Bara | ak GATS

SIMS CIN AWE

ox fate A cos (wt—«,)

oy Tacs Boos (wt-4«,) (4.23)

aware Brews wea He-oress VBA (4, -<,). aheracea aes fen

MSTA WI Bacwa aces UGTS wen-ones BC Haaraara atelayo

BAM] RETA 1 | OF MMT-I 9 cara ATF

in (cl -A Vora Mext) (4.24)

ca Faare oF wees Fe TH (<,—<2) OF FAR Fay Taree
aaa CAAA cas wen-oneles eH RA SIN MATT Sa

maaecaa ATS aBcq ; Bai facaas Trae oasis =P ITS SAS

area Geog STAC

ear seca Seta aaafos orc Ta wets wena As
Sl sai walecacaa fessor (cross-wire) Sacra CHIN WeaCas

Rice faenBn orem 2a | oda ate onteria Sager aioe
SN GATSS FA SIA ot crate fayCS MeN MS TU ACH AN I

Rv



80x cote wnraretqer

ean cate aed evince alsm ami crate aera a 4u4

ered wn mele we eRe ay S= -(«,—45), aha

wfecais amtm feée-em orem cesin aera qa aeEa

Wize Cuenca) Tat «Ble feces AAT (displacement) x GH wa

Grn aR

x = M Sa x= ~ (41 —<,) (4.25)

S$ a8 Ba eS faqs on ee se aie Aes BCT ACN

qaU ASAT ANAM COLT AEA STON EH STI OR Fae YX ara

2NS QU ATT! BASIE

Sea.
n

aera Sones qioa sen wen-oness fas Sn a4, S9

Ga —(¢,— ag)

(b) Geren ew yeion sag fads s—

AIT SUTNGAR TEN AL 8.0% AACS CHM - AMAA ca aN Oryraz

TM ate city ses e2iC arom sraies gion Alew mone x

Sy Suqced caencaa aomraters aes Sone Geis aces we mes

3 eh Caiea mer Sages ew Geioa aay face vay ar

A CHO A Sala ages enemas aaa Alors wera

Hie sian atecama fess ce (cross-wire) Bawa cola sees

wige fantm crem er wana wt aferpren asit faye os

FRI BH TICS weeny 5 PAceA AIA A! Rea cel MiGIRC

at @ fetesraa Fayre 5 ren oneies Tawra niece:

atas cals naaiese oes Era oaberia Soqara Aaaes

Sh Crem AA = ANTANS Ore AAe A als ae Tesecies

Tolan entace 1 oateomate Ras facen erm geen [ seit

AD Cara afenwcs ee faz) eat (feu ae 8.00) ) areeniize

wat SBS uiara axe wena craft wenic afecaaa Tedeura

ates fae Tera) a8 Saqra Goren wwE aferaceT STF



CANS AIAG 800

acwa fee y8icr alge Amel

emp 2To “afeoncen SNS or aad ter 1 writes
Sic oF ys wens wees Tacs Sone fase xerq Zara Ae

mT mS! BA 5. Uloracaa twdeoraa the 7 Seree 5 ON

ones; Ale slam an Beare! afepcer Cre aE «8

gate wen-oneler aaa fey farts xeca ; Beat a2 Teds orcaa ate

mre-TEST MTS ATUIRTA SA Sela AAATSS SI Ta PS caalA

A ,

1C OXxiSont | € i
B

Optic aus

Toa 8.02

ang [oe read alee faferm wart) | aforces SCS SCT

fas gels wT UE ; 8.02 ae Tom Ba) CHAT Seace | aR

oh FRI SASIA WAIST UTATA THIS Ak aio Trees

WTS! ILA | |

(c) BSraqrea ws PACA TAA WMS facta s

erica ats TS Bway ate aaTea AWA A 2218

SATs OCR Bins Sorqrea TA aaa AHS TA Ses Caalta aT
wren orekey HLTI BATA AA BATT cela naan Sern 28ca | Tees

Faarary Tas 18S AIA AAAOSS ATA FMA THIET BSAA TMA

BA AH SI OBS HAI GlASTA Weis CHAPALA Bey Gai 2s Ha

TAS TIN Weis VACA |

9.00 at StH ox was oy alors AICS ews fre a8 98

care aus Srqras Boros eH alors Cmcas ATA MN-

ones BBC Ts Ok HN-MIAG ANA opine trregenl "LAU MAIS FM

FH SA AINA SAA ANAEA VAI AMF | Cay aA CHA SO

fas OP. Bx ox at ACH 6 CAM Seon sist Ble A Mic



808 COS oicensl ar

tan p= <b art a BORCER Bm PRIS | aiw faces Fasc onaey

re OA GH Bla Bare oF os Alew 9 cam Geomy sacs: Awa

ly

D\~ ©
eGLE
&

{54 §.00

xq

ot area fawas fasraa onana fos wens weer AIRS O ce

Cerey Blara Ay ww Flora BATS 2204 tan o= : :

ws Gbiba ares oralacs gai oa: cBalacs cain cowie eniara

Sz Haas alsa an aa ob ale ge aw eR See or Sone ov

Sone aww AG esra 1 | AwATe faces Tracey ortw slaca cre

aera ce aaa Bae aa Tes cy OF AMBALA Es Bay mats

THAR VSS FS MA. ov OF ATVI VBR BH mH! «kA

srmgte sta ae Ongar avases ence narra fawas faeca

SAATSS TBI |

Gaw-SHei SHS (Quarter wave plate).

§.08 ae few //' esis ATW ararsata ; Be) sid wars

CN BA OO a 1 NO Biss wba afer sa

Be cerns sens RIG aferz Fees care 8 gas aia

OL o& OM. OF anise afuamia cargy O° fay <BC6

afeye ate qtica Som alone ciiacn ceencmy ace waRRC

STE zea o& Pele alow OL oa O'M. a® yeie ar

conc Teele SACs A ae B fees cam Slane: a cea

afam mem SAE & CHa gis atensg cy Harem 0X

erareae aieqe sien face ace aie cones afer 3"



CASA AIAG] 806

ASAT AAaSS A Zou, Gra JO afals ceencaa agi fem ON

HSA Wa Bias ose Ba sayqa see O'N (O'N ae ON

oamrcaa wie Maes ) 1 caencaa fala wom afore oF

fats aha aio oafes af JO aa ames SBrq1 | Aware

Barwa Seay 28a A, B wae C ag ayy fam OF oa ATeAA

can feats C faaide A wae Bot aes TA LVACE |

ate arcana afore cme 26 a AIS GA CE Zz fasts

afeng oregy 1 A fay e8cs ate assis aw Gy waNTN Galva Goa

CUB] TA SA MASS aras Geran aise atu gate AE aay DE

om forest vfocas quar of afequ ata weior aca winds

(retardation) 8ta. =AE- DE=AD.

O' fay BBcw AC Beem Soa aw Gace H ferece caw BaATE |

aee AH=dcotr, a BH=dcotrs (4.27)

GUT CHACHA X=d OA SATA ATSAAA HI, AA Wo.

aeait AD = AB sin i=(AH - BH)sini=d(cotr, cot r,) sini

sin i _ sini.=d sin r, cos r, — = r, cos rs |

= d (ut, COS Fr, — Mg COS rs) (4.28)

md (Uora COS Ty ~ Hezt COS Ts) (4.29)



808 CS WMTSlaaK

GUC fora GA typ, AUS NCA ATA @ BNUTAS shar

STONES | Wye, ARH OS Yas aM; Bats AA SATAN

afen afews orcersarea FS cores Gorm Tass Ba |

a8 aiisa aca sam Gax-oeelee SIs (quarter-wave plate)

coft en gai a8 sacar otineter fox a crac 284

(fox soe)! AAS Bx asa (mica) MSM BI TN AS

ra ra
g

LY | |
v

) ‘ '

. ® ® D Optic axis
Tea 8.06

Sl) CHAP THA HSM MISS Waa Sa STATS TA! «=F CHG

SSaHA fee wars vey asa Sy sis cay AMSA

SNES Os (8.06 (W)]1 wana ae wera anafss orm

SAGA SoA HTSAY MTS TA OT BLS BMT NASA

oisasq on ga anise naafes apna series sacs

eurataced aizs 45° con Geo ara ora 8 atu gBic Soccer

faeg e841 Barn waercaa afence enieca ae Barwa feed

AMA S8c4i Brews sen wens 5 a(a,-<,) Toa Biara

aitem 4.29 apa worey Ge da Soa 1 | BTSRCY MNNSTAT

wan ok way oneias Kara

3-2 d(pora— Mes e) (4.30)

BSE AY ayers fangs sa mE MAG 6-7 eH! Te

atom omemcae fence aa yes scora ao n-ne! 5 LORI

Rem eels Fore mNasraa ATS siary [8.06 (3) ] 1 at CatA



SM SY HsanSey 804

MTASS ACM SOA Fats Boney OA sin 45° waz OA cos 45° @

faws BRT! Ren 5 wens Be. fies oom Foe

MATS PHATAS BBc4q [8.06 (%) 11 Wea eels gare waa
qiva veers Gm) OA ax OX wa sea ce 45° BIG Ga
Tag alc Gone Galva faws orem seca eae ANAS BoQEIET

Ore CHOTA Sala ZBrq 1

QS WA eI ms sacs seta 6, welje qen-onesy;

wang A an Ga Trsaefin | saree «2 Ga @aASe ast

Camera eT 5 en ee (daa aa faa slam) cats ay

OR GARCIA CANAL ACTH AVF, SARCTG Alaa ACH ACH

day mae Maafou BI! ASI SIF oe BAB (quarter-

wave plate) 44 aac wancacdia cemae Fare Asa FIV

BlaG AST B34, BA AO Sawa BACT CHT

FSSA TCA ALTA! SrqSre AATSA Sew {ACA |

Gr GA ace § at WA 7 FN TAN WMS! akyA%

BABS TAR SHS (half-wave plate) wel AAtle aera

Baw Saila AAASS Are Serey Fea |

xe

foo 8.0u

Scan oem es oa ae a oe Aaloor
Verma ale wecxs Sa TH! WH Cae ALASS CHM WH

fem ela asafes SIGN GARSA MRK AM FACT Aiios

afer seca fee 2 conta woraa face alge we Ft



gov CONS CMTE ze

ANSI TM MCS Wee enniee apa alo ase scons afars

fou bra) oR BBiS afen Fea eae wen-onee ara CHT

ona eta ci tern fate wait Seger sco aie sfara

Soney HBiog Tawra aa we MfRIScaa ACH ACH VAM oF Grqvare

SUBS wae Sau Hinasa Coca wa OR Aika AyCRA ACH

qaisn aa Sele waasAe Gees ales: SMR aM

am ce 8tS Tasca ace ooneeu coe fem am oA

aie Geowy Sa Ta SEs aie facwas fase oa sls fers

fem Tafer acer SCENTS GEM Fa FA ae oF Gem Teyes

mIIATG AV ws SN eH es cry Bare cm Base Aéarsrcaz

meaeae asa | facea fo Barwa ass ae AVASIAa WAT

Crem RBH |

SOOSNQLOO/SOAOW\VOG/AGOW\8O0G/

‘sx §.09 (Gross representation)

Goraa for 8.cy (3) cE asle Sugeia ser crac Tears |

fsa 8.06 («) aa Sem OA af 45° fom aay carn salge aa era

Soneq gels ara gers: ok wags ate ances ye Few

aon Fareng Acre 5 wenn AIS en Sra aie St RRC

CBR ax a8 Bryer owTA OY ak OY on Figs FMT!

e8cq i enara aie OA 45° core Begs ara Sea Sores QalTG Aaa

RRR aR (Facey Aces ) oer oriefas Soren geioa

wen Gens aac ATE Sen gra Gare: «aks fee 8.0u(4)

CHUTTT VATE |

Saw-o geist BUCSa wrercay facyrae ( Analysis by quarter

wave plate).

waw-ceeion wares se cre fame eis Sona AH

5 nner Ae ani seat aie Oger aagise SKM



GANS Aras 80>

RNS MASS BN TA ee oF sas fare cae a wea
Sraces Galo Is Ay Vas METS GH eae Baa cloaca
ATS AMS AkeqA Seq Vas aH cae alsa farsa Soren

qefoa scar Swe oretea ad Bea ok o-oo Bes

Bara wares aes fem acta cer | fag oF Ets ma-rcag UTSOTE

SAEs Sony STATES PT I TEMA BqEIs Ses

MHA SSAA G2IG Sones fawrecay wy AoA Bas 28rw

Tatcaa oa CG wN-Neay MUI a; BA Sone GBs asta

aba Gala Aras AIS afara) oF Gella aaahSe ace Tacwas

FARA AACA BSA CHEM aa |

FSA AT SrqGgsa ASS we Fatsa aloaca cites

Bal FA OR Vase Asc MS WS crac 2A aleis wagnaa

Sa PAS FCS Tats acon Tacsvas fasa yam Bosca aa fen

PAE Sq) TA) VACA PEA [Tse] YAM Gee Al BH VA

CAR BARA SragzCGa WHA GTA SAHA GICIF GH oA BaF

SSAA AS AMIS! | «WIA aie ABwHS Jan aa c iqscera

RPE SN Ay So THM AA CAS GAA Trace TIT

FHS WHA GICTS VOWA ATS O He] Gery Fiala As OF 03 TWA

R@v4 tan g= 2. a8 Ailsa b oat a Sgraa yate ere |

AR AM AAATE CAF-HEC FCF YY ABVAT falas Sae-

dacta ane 7 we orecaa ais eka yom aa & fafes

SACHA OT TARA Sal STATS CA fay anfaccha ferme AIS
SAACHTANR ACA |

oF PACS TACT FSA AAVSS arene ews A TM |

8 crcen Bars aoa MASS BCA BA ALF TH aX

afore ona g8is Sane Tees FCI ARCA TC HM onlay 7

was we Tra Wea ara Barra TH aS > TM



go CSS ACTS aes

once ATS xara | eee Tate Sones ac Ne we-oecaTe

Gea ahrq eae cena Sella aNasa aBra: «6k ae Taare

faraey GBa) AG SN ABT! SAM GNM Saree Ger alonry

Samlss siam aa GA ecw fasts orm faces fasn qaea

oa Sn Ta ale TAecee Ce STENA OF eH Wel VS

Rea A Sra ex) Fares ANAfSs aren | Vey se este oatwie

a8 Ace sare Bera | ay faces fase orem sites sien

TaeMTS GA ATS UNMIS CHMe Viger Gas sca a fey

TASS Mets came aa ReI! See oF ca sass

WA Blac Fares Aaa cH ASM YTeM Mee 7 Fz!

aga, fog aanasse Bena cee SeaR BITH AE Sa MAA a

ake BAMASS ae Fara asafss aces sey Gayoyeien

PATI AR ACSW IM MAT |

CRAG ANS MVEAS—AITS Gas wee alowera > Fa -

nen aS ca cra face: year celta anafes ares

perrairs ate sea we afew — cara Ger wa Bea farts

Sm Fasa aANase sktq wae Bz Say sy Bas o

Taae tan ey aire sn Wea ea ara ste SINies

VMN FSSA LA RA Airs > wn-iitwa aa fats afua

Baa AITSA FAeq wae Be ram Gray Faaiors Sa stava = Seal

ate Srqgisnra Aaalss ea Ora ak Srgqran awe GeIG MANTA TA

ma 8a afoncy aterm fats afar ce mn-onedss eecq o.

ASK Fas Gala waTsy goeA oar econ fawn qm eye laters

SN SMT! «FBR CH ABTSTE CA GRA ANTSA MOBS TT

Ansa AAAlSs scene Faceray Baz 6H |

nfo etfSetas (Solel Compensator).

at aferpsive minha afeyecen we colina fogcet

mz tee am gs sive ewca o8id fagrewa ace weit

CISA CORTAS FT ATS |



GRACSA WITWSA 85>

Toa ae 8.08 (9) ce gets corny lage P aa O opnroniur
wie Mato SRC wisies aid em eBare ® fase
geiccs arene sews fee oars ames aatew ( ania
aterces farts ) 1 Berea wera eels omer corm R ag

——— oA

Pe: "| -
— R

Toa 8.08 (3)

ace O fagatd age asi Raw oensuces fre P aa O
ol acensacea Tacer alow aaa fsafics «8 fee cle

forza ore fayeadig aim craca aaa i =P faeeis aatis

MACHTAGTA F OF ARCA ANCA AH ( AMilaacoa ateracsa TS ) 1

P, O ay Roa ay ten areata om esis weensahaa wn

fas siaca R,-(P,+0,) oF aera Gazi «cama R,, P,

ox QO, feald wars wmeeNsore YAY Jeera! =aARE P

or O fase srensaces Tas ATTA Cas P aa O am ATH

AI BMeensapar wae AMT Cra R,-(P,+O,) oF Wa AW

CCM PAMAA CHAS AI 2Ca1 way P faces ANN P,+O, ar

Ma mfaasq Ba aq) woaq R,-(P,+O,) af aM aele

Sreareataa we eae wisasy sa oe | AMlacacea aforgcsa

we Alam afereea ya mies oF A semis fafen onan

afenq wry fafoy sa; fog faviafire wag crane shor we

OF ay ot we P fagats Amen Boge fax Fa AA |

makes wicenta faceted (Analysis of polarised light).

SULETSAPUMTICS faRiatas aS cates Slt Fai ATA

(a) wasafoe acm

(b) Sele-anafss aren

(c) Fare raises Bal

(d) Sager AIafow BIC



@>d2 CHS Sens aTer

(ec) anrafce o cela aaafos enone atin

(f) owmafeu e sare anafeu arena aie

(2) wrasse oe Bogus anaes encase ahr

. wien ature arena atmiae enfacs oma: fes copy

(Stokes) cretared ci ok mele catcek are aes aha BBE Ss

eqiera 1 «Sureaa eq ae aa ce aamafus, Galan wa Srqarss

aafes urns aim eprafes @ Bqeem waafou wren

melas aareer SET |

Fears meters avafes ences yrus (qualitative) ale

FN VATS MICH |

er Iy—scsataa oy ose fase aud Reqs qc

52H:

ule faa os sasica wien Taaiiors za Bra 2a) sala

ATATSS BM |

ain fase] GMAT HANS «SICA SISA cHAS Baza

al an Sta Bn falas Teacrcdity wate e8ca

(a) waaafes arm

(b) gare aaaios aren

(c) wanafes ¢ quem auafee encena arin

Tela an—ataa ea aren asf sar-pyeie BAS BAT

feenid Gc) gear |

aig fasrrg esis wage wem lacie xa se 2

Foren ANAaSS Bc |

aly Taare SICATe BR Sea SlgsIA HAS Bas 7

2A GTA ACM AANASS |

aly Tas GAA ACH ACH ALMA Vlgsie ACG Fe.

fey faeces come wamrak weet facing ca WA

SN BAMASS GC FIV ences Aha |

Bon Nees ay fae Tem qc ate era SsCT

grgie aa fey core sau we faaine A A



CCMA WAS 850

Sa aa fasiaiqs fea aera a came «aif x8
ICA

(a) Sagem aTahSs orem
(b) wmefss 6 cals axafow oraa Acie

(c) wanafss 6 Sagara arafow arena ARK

CAAT AALS OBS Gay-ogelie FAS @ og fase pander
SACHA ACSI VAMISIA Ya AeA ale Sema ae as

BTEC SCA aml Taine za Sea glace 2acq seen Sargeras

ATASGS OR OF VAY Sycea wwey SAsT GLAS GW eT
Sa sfsacwa arets fsecaa wage kts Squad oPacAT

SATSS AWA BA ATA |

qa 4Bio Ge Aly ences lace gmgie x fay

SIVA Az HA TARAS A FA Sts Alacw kara cq sien

erates 6 Gages aioe arena aie: one wae

SUS CHU Gages Atos uemz Signa wear sarsT

CHCMTS-IH OAL BaF Gloaray ATS! Sarq ae fase GTB

SSCS BSAA GAMNTSS AWA Sa BNC |

Bay Sigs cara fas ale warez arcens ow a Bag

SSA AHS! TA Sls Gen BaTafss 6 oala-awafos amen

Asta |

ARavss sicata Gerttwa eae facsae (Production and analysis.

of polarised light).

GHA AIASS emcena Gena AAA weeniow eases cra

PICS Cl IMIG Ose CHAT aes THA SIC A*TSTATH CaN-

MSA BH AKA Fie Gea AToo aaa AVaai kr

fey sfeserar eae cela naaieo oensata ea AHI

nates asias Sora fas fey a CnaRAG WI Fa! Ty

OS Gala ATASA [SH GEA GA APLAT ATIGAS ACS AANA ;

AWN Fas at Barges (circular and elliptic) ATAGR 1 as

once fafen aera wlasa aes 1 GA SR MAT FA

Biss |



838 CHT SCS TUT

are arenssae aly fanintes aaitens am sara oH

yea sin (wf +0) (4.31)

Gel 2krm Bera Vel era MA ey eats facra fares cerere

OX Be) Aae cents (simple harmonic motion) aster |

um of aiiez, ame qtcece wai wagia carats ae

wie anna Ales afealss eniara: waahse oneena cam

Q HGS A VHS BALE BCS A AA seq oF Sem ( AN

cantes codiaa amels afer en ar) scene afea facea alsers

wa ase afafas ose arfsatse fare skits ars sey ob

execs wailn naafss aren 3 ant a ANAS Se ase

WS GBH OF ce aware HAS aqcsy Sem oss oshoa wae faces

BBVA | SMe AGA TN Bla ca ale Capes cosa cng fae

GRAN Wer aisewer wuss zee RY MT BH STA OR

Ss Farsra ANATSS SMM AM ae wavs fauho Bey.

Fass ee ory Biv ane xera Snqursa aarsse evens

ara oF G2is caine wares ATs Taurest ask asisg we

VMAS Fal UT Gorgas was AIS eee |

fafeu ststcaa waafss warcata Berea (Production of
different types of polarised light).

fon waeicas anafss ore Senay RWS ANAS SN Zee |

Rea TN Sela AVASS VM Aaa se faenvgry sen LACK,

FN Ha GBawws ANAS AWS ATA OANA Mesa SM TAA :

SHA AITTAL Breas oF sayz enfara: woes seyaqnceia

gis falen faa oa wea ase 4s snag ale ost TATA

ose frga Gora anise gH era ak fogs afe see faufniwogen

afza ean aa | ate ometag aloare Seq wei cern aH

X= a cos (wi-«,) y=bcos (wi-«,) (4.32)

BCA NT x om THCe Feary GR TN-YRE 2 OA <, ; SANGHA J

eacwa face Tra eat wen-gas 6 wae <,.

at geie aitery ace ale wan’ ag IOPTRG Sn FA St

ag mnitean feufta anions qatca ox fegita aiea sie



VL PA AISA 8d¢

HatsAq (parametral equation) lem Bawq |‘? GA GAARA FA

fasiates wets al Bm Tae omer Alena 4.32 Raw

CA] A :

~ moos wt cos 4, + sin wt sin «,

. =cos wt cos 4, +sin wt sin <4

in ' : ;—_ =COS wf SiN 4, COS 4, +Sin wt sin q, SID <3

a = COS Wi SiN 4, COS 4, +SiN wr Sin <, SIN <g

x sin “2 _P —— = (cos 4, SiN <, —COS <, Sin <,) COS wt
a

= sin (<,—4,) COs wt

X COS <3 Ios x, cos <, COS Wi+siN <, COS 4, Sin wt
a:

oe = COS %, COS <, COS WI+SiN 4, COS 4, SIN wt

y COS 43° _X_COS 49 « (sin i, COS 44 - sin <, COS de) sin wt
a

= sin (<,—%,;) Sin wt

a 8 cin? y) _

x” sin? y_ sin’ 41 SY sinc, sin &—— y SIN A Le ;
a" $in As + b* ab 1

= sin® (4. — 42) cos? wt.

x y* 2 _ 2xy
=~ cos? <,+ pa COS” Xa Gp COS 4, COS Xs

sin? (x, — 41) sin*® wt.
. - 2xy

x” ® y¥ : 3 3 —_—
~a (sin? «4+ cos* t,)+ pq (sim” 41 FCOS Mi) ~ “Tp

. ae . 3

(sin &, SiN Xd, +Cos 4, COS £,)=sin® (x, —¢1)(sin” wit cos wt)

a x ye oxy COS (a, —«,)=sin® (<q —£,). (4.33)
a® b* ab

a8 aaierats gato SISTA SO FM ASIA ara fayfoa sTs

qaners | aki oats SrGSs ase) ye aaend faye

( wele eras CHE CAQTSS csbaa satay) esis Gage Sern



8d8 CONS Vcerelaeeret

wire: «kore come Faure ate smmrcaa afore as Soncesy

Tay Tory Tear oat were geio Beer SIEMine Sn TH Gla ATS Sem

xera Sugars: «bles Soqaea asatse encore Arey

HAC) ALE SHA |

we Facaca fans eae wen-gacas wizaéea stot apisae Ace

nee Maa Bas | Srrenraqy cre are ce aie wen-orea

(<g-4,)=2nm (n= SYS ACK, MBS xfaM) Ba 4.33 ae

AMBAVG WGC

ye xy vy an Oy |5 op 79 7 ob 04 4 =" (4.34)

atic OBS AAAI Awisa | a2 AAAS x BER ATSS OBS

6 cas Senn siance cays tan = . ax BS SIS UES:

(axes of coordinates) Senay faa aecsze |

ear ate (<,-4,)=(2n+1) o BH Bla AMisatS Toca

xe yt oxy x bXx) J
. ” EE con + ~ ee . we eos . . . ‘ a 3§0 @ om 3 x (4.35)

aloe Bqay ass waeraya miles; yy Be x aeeA weTTS

farsa ATES 0 cai eowy Siaca | tan 6 = °}.

x?
a? .

aft (<,.-<.) <Qn+1 5 ea cca mileaaier afaafes an

gBca r+ =! (4,36)

etise ass Goren atiena ; a Soacaa gee cal BweH

eera a age bh. aalteay 4.33 arn ce Sraqe qakczre Hans THN «

CH BETS QT GPR x OA y 08 ATS wos akea a fay

aaieaq 4.36 os wa) ele Syycea qs e cil] ePEN Bens

SPHWA ATS WOT! BWW Bey awn ovat ce ge 6 cal orwesa

Sony a2iea sorafecen alge mens) sBcqa1 os Fep-onesi

(<,-<,)—(2n+ IS on rem ain Bore Geis faa] maT BH UL

aaleag WTSTRTA

x* + yt ag* a b* (4.37)



SLTNCEA ATTSe 85a

ate weit rea wierd) set crn atcere @ akewe

SM FSSA WITS Ceony Bare |

principal axis

(x

} yy -x

secondary axis ct
wAtFAy (4.33) ates (4.36)

LY

: ron
6 __9 _. Ne

~ |

wate (4.34) wWateAI (4.35) aateat (4.37)

Tod ae S.ob—Tafer alleacra aay for creicn ZEaICE |

AAalSs wicena asfSoty (Interference of polarised light).

ALTA SCUA BSS AH HCI ACG BI LB! Ae

QS Bl WH CSAC TA THM AANA SN WI Siac ALTA

os arena Cex aifenat za ae gals Sela aNaiSe ornate

AGH Aa as Keio aPUS SABE ARTA GLAM TSS Waa

BA ; Ble WIASA ae Gls CH Baicwa alworae sa Tea | GEA

ze Varaiem (Fresnel and Arago) a& Taaca CAs oie Bea t

Sawa Aa AecaTy Mabe Aces Tratataws wales sq MICs mca |

8.0 ae fora Sie UICeTSGeR ARTS Tae oem C cae WH

fem eH etfs Sela ASS orensdas Fs sa seer

C cearaté oats fae a gral 1 GN WAR LACS ANG,

a4

xe



a Ces UINISiFE

TENS WY ase Anaiee aan mem wai L am on

tere S cauiecs aa fem note O ana Ae gi

wrenrearace free sm gta: ok afer g2fe ena gai afes

am L, e L, am aterm om etm akan aioe cry faa

153 8.05

(Billet) warm ateoraa mdb saga afamieca: «alfen

SPRECHS WET UTENA FRG ANTES CHEM (C, aC, )

AIRC SN ALA! «ws CoM aM fem Waa 1a SICeNsahr

SR Sel Lo wi ASME aa NCAA Sora Aleraiong

(superposed) S2are: oF shrgions seem gio encersapeas

afeoa <em yeti crn aera aC, C;, oafe Graanfe coms

ZH GI TILING YN-CaH ANTS SATA TSE area ATS

aera) | Tey ye-cew gale mamercaa aloes enter aizora-aas

ON AAA! «RAM Teme Weiss sas seq cam eres ahs

geica soraa ssona fre mareaia, Tog feola cam Sie Maa

afeay wales ; aca ale eorcaa Seq Gngela wugiza 2204 |

C, C, ae snare cena Fa oa ATSSe we FAT

Bera Tes ale Sars qeh-caces AMV Gay aleny as Sea

C, a C, BCS aslo Slam aay em aera kava om

HPCAY ATA CSR SAM also wer Seom slacas fey

HAIASS GVA SH Ga Ce GAVE Tia Gen aA LECE?Z

gefe ( mse 6 eareee ) alsa orem mera | Baca aC ATA

afen qtféa sen AareaM Remm Sem sre aie ae We
sina; or ered eo sie ghis eras og Ver



BAC EY ATASA 8d

AS sisca) ae waa atma ac Ge Bem Sersy

S204 al |

ara ain C, AC, cae asters 90° gen alope BTEICA

STA FA SIC, eee faqs ata aber ay C, ay CNA

Aras Ay AMS cq BC, as ARI ata Cy ag

WMA Arua Aee paleo aa Serna siaca; wae C, oF

CAT ara Cy OF ALN ala Aigs fon sian Ga ae aso

aaa Ale siaca

BSNT CHM WACSlS A VASA UTA Gale walla awaioo aha

Biwerat APS siacd: GAA ER GANA PR 206 SAN

faataias faaces Grate zat

Sl Fae wa aaatSo yale urenreahs Anat ICH

TSR Wopa AIS Bea ; THe Sar Aamrcasy Glory Ga ATs

Racal Aitworcaa Seq A AN |

21 afoot oncensaha Geis alars ats ocensaha 2206

CTS TEN ACA |

Ol ate Taelt AS eS Ba SrA HIHTAA Bloc SE

geio AMSS scarsahay Ser Agree Tacs alate SACHA ACA

Wise APS zz |

ASITSS CHA BACT CH OF FOZIa asa GMcacsa [OAs Scars

ASICHA ALCAS IWAN BA ASS WATCH |

oon Sala anafoew oncend Aheo ARH ATS HARA

acfq] Bq] SEATS 1 | BATA OS Cea Bloorad Gc SN TVc4

AEG ANASS @ fAMAS BIBS AA Bio aSmM ceencAy we

CHAM SH ae Aleoay Bear 2 arene Tale ae ag Gertie sa

(Says HA SICA ARIA Sac) 1 BETA ca maseris ate Ba AVA

See gale freq faery Poa AT Te ase HA A CATE

cea C ary s8a( fea ae 8.80) 1 Poa A ale atop Sea

(crossed position) ai a StI A F foua Tra CT SCN AWECS

ota A) Ok AG GIG BIN MU AI kaa ale C ceaTAlS

CUMFATMA VACA CIS FA (P OK ATA TM Fe) SA



$20 ces SIcneiawr

cre eBza cl Sicen Gras A a fous fam fern otra ifgcece | ak

wacea opie sae SeaA Sn syss war) «sna faley

(scattered) SIN MAST ARASS ACH) ACM 8 SIM

UCN GVTG BE MTS Baa fows fra onsen onan aia oats

AF OF
—

irection ie \ Ca
vibration
direction

Tbs 8.80

Srermnes cence Areas fareraen sai fer cates oa a

Brenrnwes cea eat fats Goa afak ala cre wai wea scsz

wis fawoce Guam Gon afea® aces aizesa an |= Bara sae

orena fou 80S aa ami P faeq stce wails emnaq ata

aga Saree ; eal ars Bara Srrcaa fas OA. 08 QRAG ahs

C ceoncn euntes Reae: ‘'C ceeriva geile saa alse

wor Tas aree, akaier fora crane eeace «=O erate akal7

q2ic Sone ok gh facs fasy xkca OA a faa ae A gH wx

ae Ceara Soca wid faces afgs 6 coin Sia Os GA

Sony GBiog WA EBA A cos ¢ wat A sin ¢. fem OA =A cos ¢;

OA =Asing. at yeild anafss Bone aa Tawa Tae A 3

Som eites ekrere: es an stare ce fae gale aioe

STK Te SNE! «= BZwaed fas mans afag soca fas

aBry O'B (OA oat OB maeaa afence Gates ) 1 ok fae ate

OA a 7 Oo CHa sian GaER Fa Sra A Taare ara OA 0%

OA" scercat eis Bonecm fawe aera, O'R aa Ram alert!



URACSA ATA 6 BRS

Qzcra ACN O'R facea Sone gees 4 coon sen fem saa
Bianca | oF HBiS Boneong wa wwe

A cos @ sin 6 eae A sin d cos 8

Tey 8.80 a fon 2BCw CH BTA Cw O=*.

FSA Gorey gBtS coren awa

A sin @ cos @ aa A sin @ cos 8.

BMS CAN TMVCCCR A Farcwa aa Ha ae worcag fas aes

Qk] ots ata fsey cam AS eae qe Bes wen Ae
(coherent). IA @am Alia @ BAMA aA Bema C CIA

Szrera aTwrane Me 1 ra ek GaiS ahaa ae Cag a Tam
MA FAH esis wen-meicwa APS eBea 1 ak we onlay face
alara C camer Geis ata ores oad Som 1 | BeeRT Feeney

A (path difference) s8tq

A= (ora ~ Mext)d

OAC d= C CHATAZ C84; tora GR Mery AURA AMG

SAA shar ators. B57 S805 oem ay wen-melss 3

b= or A (tora Uent) (4.38)

Bes HN WMAcsre A afworaa Aas ASS oF "Bie Gone O'B

7 SIACSTR | HST SHA ACT WiOo SAI weeny

Sayers Aa Goa Taser aterm fate Sacra ceca em S8ra

OA 2a SA AM Siem We sacr Baa naw acfela aca

RAYA Cae Alora Ww whee nies: seek nm

TNCANT CHWMM IST CHAN MAA as ae Vay TA C og GAB

OR PSA OF AMCs TEA Gq faea sara Gs Sais

STert Brace seer arenes vsts ate aiea om

care | Face sie Su MATS aaron aa ak aie

Siza $n BIH |



B22 Cores wNesiaer

WATSHM CCMA CHE CHING FETS MANS BCMA Siaw
(intensity of illumination at a point of transmitted light for a

paraliel beam).

Svcs ACM FETS FM AA CAC ceMTAlo P A A FN

qa ane ais Bore ae wn-nekse Sea ea; SR A

Trsayion sre gicere gaio afers sears sara fers sen | aware

ize Five wn of gale anfaards P faealve anata afdz

Fa VMs aBeens-siae atga svar om crn aka Sem

aie awafeo a zim aarafa C ean Bess xa CHOTA MATS

QMS sled ATS ABcq a) Beg Aleoray sem av87 FTSZ

wr af PCA Aca (combination) Asrays i ECE ae PCA

ATIC PO A SATA MSH ATAA T as ns cE CATE

BMA Uae AeSTs oF sVa ATS xkeqs Fea Sarwar aPEA

are sian fam cme fears eaners clas feaa oe) eta

Sq 8.8y ae fom fate ceencn aoraa fragian crac

Rene | acwre sia cen SATE CAC CHRITA SCAR THs OA’

a OA ; tern ogercag afer are | OC SAT ITS

STANT SM HBAS ose SLM oF was ajency amMnles

gtare | om faa eniss ences eeneaa ate C cea

SSS Tecsre, aa a2 maafss afeaa sora fee OA, OA’ Tacs7

wigs o cers wage) BaD OA aa OA" face aeraca gels

Boney Acos¢ et Asin gd o fase BBTSe 1 aula C CBAITA

antes arena faa A. yeare ale antes afeus asieas fH

x= A cos 2nvt, Oa Sonewy gate coven am

x,=Acosg¢cos2avt y,—A sin g cos anit (4.39)



CLACSA AIAG 820

C CRnICA Sxrcra aera fer rea nance om Bawa ae wN-
ones o ara) em A faa eitos afer wai atcq

X,~Acos¢@cos2avt y,=Asingcos(2rvt—3) (4.40)

A faaca enim w& 92 afear enone? OB oat Bxrq aterntacs

Sone faey xecq_ 1 afam em eeace ce A faa macs fas

OB. Feu OB tas abun Geis mem wea CENA Fare

TUqoql FN ReeI 1 «OB, OA' az alee 6 cera SAPES1 OA’

Bere OB face any Sony 2ara

X,=A cos ¢ cos 8 cos 2nvt. (4.41)

SIAIENA OA" RAG OB face ey Soret Lara

x,'=A sin ¢ sin 4 cos (2avt— 6) (4.42)

o& aid Bonen 4 faracea wen fem aaca) Bees soca fee

esd EAA exe BaHT ITH Hn-onss CATA Ba aleoras ATS
siaca | | 2arcwa ATTA Sen 22r4 X.

X= A cos ¢ cos@ cos 2mt + A sin ¢ sin® cos (2rvt — 0)

O face orena Claw J, Raa ( aalleas 2.6 Fes )

I, = A* cos® ¢cos* 6+ A? sin® ¢ sin* 0+ 2A? sin > sin 8

cos @ cos 8 cos 6

= A* [cos* ¢ cos* @+sin* ¢ sin* +2 sin ¢ sin 8

. 2 O
cos¢ cos 9 (1 —2 sin? 5)

= A*I(cos ¢ cos 0+ sin ¢ sin 6)* - 4 sin ¢ sin 6 cos

cos @ sin* 49 e

~ A*[cos*(0 - ¢)—sin 2¢ sin 26 sin* >| (4.43)

era ate A TAC SUE BETAS CHOTA TAL SA LA SA ATTA
Oat BATA "Blo afek mans seca | STA ahaa Slaw J,

Cora fens Bq Vaca | ATTA Th Slaw Bera

I, = A® (sin?(6- 9) + sin 2¢ sin 26 sin* >| (4.44)



828 Core Vee Tae

gets ata cunce fala crete qu Claw xe

f=J[,+1, = A*[sin®(@ - ¢) + cos*(9 - ¢)] = A® (4.45)

wee ok gale ahaa Claw rercaa es (complementary) ZB |

Scag fences aval ween sq em geare: ae mene

Qe Saws Any MCs Vey ocwisiva wa OF ae A Se

BO, ASIN ACW AI HATA

I, =cos* (0~¢) > A*—sin 26 sin 2¢ > Atsin® > (4.46)

A comrale freq famry ett sy eras ala oem mec ;

arek of ahaa Cige /, oF CASI ala GNSS LBera |

a% salleaq 4.46 etre orn aRrere CH Slee fsa siara geht

ara Coa gents caer faa 4 wae feslais wen-neisy 5. afy

AM SCM Wears Fa) TH eca fafers cawlursia 4a BAT] use

qiaca ; wicet 8 aie wa acer BIS seca a fay aalteae

4.38 38S Cre am Ce TN-nee SO Eawarha Som Ss are |

SA COA CH CATH BAT AR 8 am AAA CH sin | mH WTGIEC

faa ad a8 ceo aye tasers aciell acommrgu en Clas fenM

RHA HYMNS Sq TBA eae AM Siem ela Coca 1 «BAK 02

GBiS aiiacs aqrSca AN-SNceTa Ait (white term) Hae aelA SNTATA

aify (colour term) 31 BUS Ma |

cos*(9— ¢) > 4 > APH SCOT aT (4.47)

sin 28 sin 2¢ >” sin® —> aly ences ah (4.48)

o& 9218 ahaa gen aie seis pn ee Sta Te AACN) ANS

eicq ; ona aiw senior a oan fu 7a Se) wecs fea) alam Tare

ASLZ TS ASICTW BN oss CA |

ae Gk evga ATV gare SA ere Slee! TPIeCA

i,= > 4 sin* 20 sin® —» NVA PNAS! FAT (4.49)

1-4 (1 - sin* 26 sia* 5) ~ wea yarras aaa (4.50)



SICHMILHY ANAS 826

CT CH PO- G=90° wae fava CHT O-—G = 0°. aele gaa

Taaqy g@ic afer wagra sien enfecs Se ae GaN Bed BBC
eR AM LeaAE @ lqecer a arena C anc Unfetars
eran A fave ons eBr6 nina a 'C’ ceo P eae A faace
TH ANS SN MA 4 a ae fem gems saa) facts cw
faq gale aaa were aren ABATE I

qe UTgRe crn AA CA 0=45° wagA Be aT BBC SG
a2 CBU sin 26 = 1,

am ae faqs aac sn mn a wa ‘c qe Baa

erates siren wates 280q) Baa wa C can OA faceq

Ose Bq ale 41 TH GA 8 Sr AT aT Gee TATA ate

A fqacaa fous Tem macat 2a Clas zara ( ORT STON

WS )

I, = A* cos*(@—- ¢) — A? sin 26 sin 2¢ sin? ‘

ose WAT OA Tarsea uloace Sa ati sm C aaa Ges

Bates seta Baa ca ae A fae foo fem wera ore

SECS ATA APM (ORT AC LTE SATA APaG Atel C CHOTA

alwys abaga ) wae Sara Slaw Berd ( ALAA VILATBA TS )

I, = A* sin*(0- )+ A* sin 26 sin 2¢ sin? 5

‘C* cearnioa cay Yat sa zeng oF afea Galo Tacarera (separa-

tion) Yq Alaa Boca | | Baca ala MTBTATA

[=1,+1,=A* cos*(9— 9) + A* sin?(@ — 6) = A®,

Fem 0% ate View yas ACI wR Ba C cea safes

aia ATTA SETI | | AGT AM GCM «AAR BAAS CHT ALC

Cea Lea A |

faaqy ghida eau anisates ate atv C aris freee

ST ea SrA cea Sara ais Baca) Ba se Ae



8rd CS VTsizer

SNMY AM sin 26 sin 26 Fe GU Wy Sey MATS MEMS

care acea AIS Racal Raa eel

GaQ” Q }

eeq g-0° a 90°

oF FA RIYA aw mans aa af eer) oF ATR

C @encaa yi cen fasa P aay faery Ad IM CeCHe ANIBATA

weg atone aig gtcai Sea Clas aA Hyeca

I, = A* cos* (6-4) (4.52)

at sage ate 0-36 oy aie faaq gail area GAA as

BUA SIS] SAN SFA

wee Sigse aa Lela

[= A*

ST TT PO -G— 90° Bars Sag Bas Bes WA: /=0

fod §.8y LVS CHM ATA CA FEA

P= a 90

ax Aud

BW OA Malas OA Qua OA’ 08 AiGS ATI Len BAT

fan aera C coencaa ae fam acai aa ot 4 AIOE oF

Se Sars OF farsa Aigs Aareae Terra a AICHE A

aR ely TM OCS nce oF apy fan az PCA oF

Acaes Te fem tar Bary eae Bee Vlys C NH MATS

aheg AIA Rar) B_SITa ET Vise Aree for 8.8>d Zs

ALCHe FM AH!

at SAGA & Siae ase faeces scene tae fadiaa a

SRace 1 GF Slgwls aim ere wmacew crm ara ce ale C ceanCAa

AT HANA CHW OF CA CCA NTS enceng aay Taqrss assis

oF e8ta1 Fane wales enone ashame sty aareq &

Rzra afore afeaa ences os eka 1 Vem aioe AB NAR

awe Sas eice ade onane enemas 4 eek WS GRC |

SM AEM ATW C CHCA CAA SSM AICS STA ALSTS AT TASM



SAGA AIAG 824

RR, SIM AIM SICA CH esa CITT CHE ey Vleet
SPITS 224, ef se enfaca

CUCHMGAA BCS FN AVaLa cl C cHaafoa cay yas aq ate
Cd FT A LH SCT AM SMC CHCA CHAS RR CHAN WEA aN AY Claw

MNSS aay Sas Vex wy e841 kaa saa as a wey
Vernls Ta wn-oess 6 falon warcacia cea fale aflemi ce

ANB GACHA CAAA sin 5 =0 24 (sin 24 sin 2¢ yaras ufam faa )
AAT SMA CHR AIS Satya CTS) GAT WEA! Bele uF cH

aeons} nA Req [n= AIS Ate (integers)]. BRASS we-

mde (2n+1)5 akc 2 wacea Claw say aka 1 yw C

cearcna cy ale com ea Gra Bara feoa fem were wren ae-

NAB MAS AMS GIR Aly ee, adie n os WA WI AG

ZSt4 1B UAB ASO 5ay Glas Gaweads A wae sary Aer

aay Class Sarerg 1 iaafatvegen arise 2804

A
a

(27 + 1) a ans (4.53)

OY 1 OF Wa FAG AerHT A aa A’ ye Berate eecqi aes

oss waN Vasa wanted ya fase esis AIT Claw Say-

eras ama face ams adele ae wag oTAsyiel Merete

Barca wena Sica Slaw Wan zemH Welaler faim wiv

AI-Slgsiq (uniform illumination) wan Are Siaqcq ; Wa as Aa-

VIASAT MENACE Aes WA BCA! Velie GLAS

Slaw ae ya aA TA FAT ae SAT TAT TNH AiaaSe La STA

enfe CIC Gl AN Weta TN alarm onan orcen SAM! Aer Ay

Zara |

BAN a alent Srazavfss aiceta afsota (Inter-
ference of divergent or convergent plane polarised light).

QSSY] AUB TICTPAAA BSA AVA MCG FA SSzq |

ST GUA eae Bilsora fowa si crem zara! ae caste

orihesrs AaTearal CITMTSAT RATES AAC SVT TA eearal ences



Sx Cole wirersiaesrt

afesren aware siace oa, fase qRiS eae oar arnlss BATE

oe aR Ts ETE ers afer a erm sacs

ASATS OTT FASA SH) 98.82 at fora S csid ences Ger |

Be] s8ce fasts encens crm L ok ARI ANTeAT Aa AAAs

free Poganiem asa slam waaes sara ales fare

p c
S eee A

SLs
L L; Lo Ly Screen oF

arrangensert

isd AE 8.82

Bete | OL, aa LL, rma o8 share afemdt a seprel

OA HA ANB Sa stare L, HA oF warsame ahacs sper

alent snare: of aaa xe caw Airorm sa cara

fawas fae 4 ain afanease i Ag fewa fam ae owen

METH MTGTA Bay afSraren (eye piece) Aca wah sq Shara

MIN as Henaa zlan oF ers Aarwam, alors 2

Sma a8 Fea Tey SMTA Ae oF aleorcas wah Sa 6c |

uloral aera eater wa C cama O fess os aa sepa

SICH aan O frag mca ales Bes; MA AREA SIENA Bal

L, 8 L, UTA AH CMe Wa sais ska: oF anes

ARH ate aren) wena caw alters este sm Zeca!

erry at Fanngcy ca faente arcenibs seca caita cacy C Cary

Sat sna fas alors alone ashes | ate C cHenait

Borat ncsaes aren aM Blea C cSecAs SATss shames

GRAN we aa Brcra 8.se(a) era aS 1 afer shames age

mea TS aT | ak ee eree alge Ane) aball C aA

FUVITA MIATSS VCS LAC CCN VBA Asay Tena ok Aaior

Gare tee-atere 28cq a1 OEE SCwT AIRS O° FICE SA TAS

Gam Seon winm co aha C an Som eneive en were ATM OFT



WMICEA AIST 82s

MHA MN IMA Bat | 8.80(b) fore MT wae IT’ dar yehs

mes ; SIH CH BTM SE SIS arEE PONS a SoA

[

(Fr C '

J I
Optic axis (a)

(b)

fsa 8.80

ok HIB afar cH Cae-aforase s8rq1 | aes oF fafen cece

meSy SoTea ayia Boone aie sacra ak ater apis
{aaa Sear ACS SigeM aA Alea sq acarerT |

A

QO A ‘optic
* axis

Toa 8.88

Il areta ga abugier 8.89 ae fom Giese FCS GAPS a4 2

Ser wats apa B face wafow Beare! BaF SIMS SF

RB aaecaea fous fam foxes afoace eniaca wae Bara alozw

ata gaica sorcaa fas xerq sis oS TATA SM aay BAITS

Sarg ufona wome Raceway fee TH BE GK BO. AA

aes sie a Cc ea antes aaa Gels aaaeA P Tracer

fous fem euinaa wa arene AS Aa a a8 wRAhSS ah

ereragy faa 4g fe BA em me! BA’ ate fears frac

wearae aaa say fas sa Gta BE aay BO Bacar CA Gorreny



800 Cals snrcensiaeary

BA’ Tacs SBCA owas CHE Gorey Fae faces Tracers gen frm

ava | | Sra Aare afworan ATS sfaca |

_Y A

LY

BAR 8.8a AC Toa AACS CH] AACS I BA ANASS CHAT

nats Srcata Scaa fese | als Cc’ cea Belo Sone fase

zeae! BA ot BE nzacaaa wen cr 8 ena BE ear laces

faacera orancaa fee BA ot aM GM 6. BE0IG ATED

opael fox 8.8 os ay ag «Asa B fay em SIF

aha MACS BA Stes cams Mara

1, =A? cos?(@ - 6) - A® sin 26 sin 2¢ sin® o
cha

yr

eT A ays fares gers Tals Sacra Tara wae 0 ‘C’ Sac

ayn fam mena am gai> aPas ac Sys wen-onelay 1 | ANN SITE

VITA Blac Aarsaa shasens TWA cry AWA

I, = A* cos? (@-9) > A*-— sin 26 sin 26 > A? sin?

(4.54)

era Gara ACR ara aie se rales AIN-SICeTA 7H Oe

fesiniecs wela Scans oF AT MICS MCA

Sora ca femme sa eoace Sa Ul Baa ca eme watt Re

fon rare ates coer acaren RRCT I! Sea OR BeGa Aa STAAL

GMA SAS oF Aes Ts «GaAs cry MACS Mics ca AA

sin 26 sin 26=0 g&vq Seq fests nets enfara al wae tlaTl

aTGIRCA
I, =cos"(8-¢) 5 A? (4.55)



BNA AIAG] 80>

FSA os CHU BTSs a3 (interference pattern) wae 22741
sin 20 sin 2¢=0 aq Bef

G=Q a 90°

g=-0° a 90° (4.50)
8.86 At fon FACS or Tera a ee GaTG cH B fay aa

CAPE MSTA AACS RB AIAG SNOT P-SleM Aqsa

BI] GSW Wises: Bae eF welo asean RX aa RY

wae eacqi catien ora fae cre gaiva come B lay

OIG KI BVA A A AA io waocar sions slys

ead-an waNeM waa Se Barn fawees anc I Swe

AMSA RIN Bloaew nifsea 1 Brwyre cry BWervSwa I AM GMCs

Ce Bees am atla zemHe yerem aa AACA

(rectangular cross) Berry Zara! Bacwa Gora rea Slaw Aaa

I, =cos® (@-¢) 2 A’.

legate O=-9 eH OA I,=2 A?’

see C Geer eae fares fracas Ge AST MANS See OA

aio ai | ara aa wan for 8.8 cafe ARreRe FAN AAA |

af @=0° em ea Sta B fay RY waacaaa Goa enlaces) Tele

RE fwate RY facea vize anet aka aa Mates AAAS

ahaa ercad seq BA sym RY face wate Soree ATS sia |

RY og ulsacer Borer fags aie 1 Ta <9 ex Te

a8 cl faceas fara ware ate SA fue BA's RY o%

faces oifara | sc as sma fra TINTOU aia fam aR

farsa fascra ays Tam Ble Tact MAX BVM Siw C aA S

fama fascia ire aera mTECT

fey aCe UTE Tit 0-9 GA THA 6-6=90° SA Grae a8

ware MAST FT MGA AACA [SY OR CHA afer sIeHa SSI

Rara a; wig 7, = 0.

orn BBcere @ fafen GR SETA IE C CHIPS fate

AIA FOS CH A! ST BA A AS esis qe sates Tater

Fag Foren sraerenalt a femyfers CHC M-TH OAT | fey Sem



BOR : COS Sesiss

WERE e-s; SHTM |akern Ales AEM fence aaenia

aseey (concentric) Few CM MEM Wes! ok Fanaa

Sry GMS Varley Fels enemies enlace |

FRM ren Wwe a Awe asa ge wae ae men

wtra 1 oserele crn ears Fares wae ATM SNM AAA Shares
st Foyin wela seca | Race ANaf Gra (isochromatic lines)

a wma (fringes) am TVS mai By ase can eee

Sass wy etic 1 ok gas wal qeca ss | Bwae Vas aM

are wart are (achromatic lines). fatwa Tarra cera oF Weis

aq fafern aslors oars era ( ava 0=0° 2 90° as Hew ATF

dud’ 790° Sa) 1 BH O-d=90° Berm as Bey SATA Ses

apn OR
sin 26 sin 26 YATes BEM wyses Foc5 mea! RW awpw

S8ra we = 0° SETS G = 90° PKI CBI Serey Bary i |= NAN

quq go = 90° S8TS 9-90" can Geos Blava Bea sin 20 sin 2¢

eras s3rq 1 a8 ois ares sBc ane awa ances wigs

GaN Mea Bay Fra wera faalaies cwrs

sin 5 =0 qo 0 6 = 2ne Sigs] Fas

5 (4.57)

sin <1 2 de(2n+l)r Stas Way

Fy TWA sin 20 sin 26 qoTSs AVG Sw ANA au ACTA Sys

faufates AS arn Tralee eBra

sin so! aq] é=(2n+l)7; ence sles bam
(4.58)

sin 570 ) de2nn; = Sa Saw GaN

oa Ae 8.8¢ BETS CRM BTA CA Sin 28 sin 2¢ Tow mize a

aya encenbs feeis asd eal at ona gem aa, Ba ok CHE

6 een ¢ cam 0° eey 90° aga an fem aq aa; aH OF

eqa g=0 a 90° cam aera CTE faci aa) | AeA

Fores wets con sien cm we Vert core fey avid ral mH



8090

ona GBA BA SAA ak HHA GM SICA FG 7S 306 (complemen-

tary tint) "TaaTSS A FIA AAA sin 20 sin 26 HATS ENS GEA

AM Scere AF BBE ala wena mm am ae, fey Fa were
ofaares SEC AM BLATT CHA HITS aela Ge I AIA Ht

OU A SUAS A Tayis Gases ae ona ZBrora 1 a8 nisaeT

era ay CAS Caras Raa aT BIS CITC a ATeIMTETA

open a1 ee geile a aaa fatin asics afsrs sa oe

ora a 7S ace MiaTSR SH aT Hag GR am Kafe wafers

afars Zou wet 6=0° a 90° wae asd WF G=0° 190°. RAM

SHA ACA! FAY GATIR PT MT EAT FA FVCA sin 20

eae sin 26 88 ace foe miiateq Siac) | FTA sin 20 sin 2p aa

terra (HAG MIPASA FVCI a |

fod 8.80

saad Gur Boa Hine fay BANS ATT x, YT A CRATCH

RTA @ CAME GICTA AAAS Hora AK ueet BI OE mae

aera Beonws Gaara (generating curve) FAPAY ATLA

‘(ora —Mexe Ye tO be dura (x +y?)d? (4.59)

eur J = Scans FACS gate afer TN-MeS |

8 Bernas GACH ATH TCA SICH BOIS CAAA A SCA

neferd aaa Ge (isochromatic surface) “em Weta! eam

ere 8.89 at fe wae ear

av



Toa 8.89

OE GNC CHA ok ois 284

(i) weer afore cecwa cama FereR (circular)

(ii) CRA ARIAS CACHA CATA MAIZE (hyperbolic)

(iii) fede cama cara aces Rigs seas conca Ga Tae

aiam Sse (elliptic) men TFS |

OS CHM CAM OF MPS mera ( fon at 8.ev)

(i) ermse wy alerry cma Ga sae FN
(closed rings)

(ii) arersaw g8ivg crm alge mses cara caer

"AIFS

(iii) @Nrmsacea ase cic f¥-werse = (biscctor)

CTSMTY CRCHS CAPT ATATATBO (Jemniscate).

(iii)

aie aera Geren Bice sie weld sé cots brn GF

By at comras falar acc ce ary ate aries gara, wie



CMCSA ATASe Se

wens 6 @ fate Rec: ce afeis comfog fam macq

WAS FAG wN-NLS eleea a 1 sin 26 sin 26 HATES BBA
_

: 0

HIT Bey sin 5 70 Sara Sia ca Clawie Bay 8a 1 WHATS

cetera ore aigesa fre cam OT TA sin =O Rea OH

(ESHA GNA Saw bay zara | b= (uy ¢a— Heee) d %8US

cay ara ca ‘C’ cearcna can d call aac Oa algasqe Sormiv

afora 1 eee ANA casa aM a2 cea sing Wadi oF

aife taxa sian wre cara for ( ele Bn warns fe wera

caary ) fags SN AH! OFS ai TeeeA CHT AA ATA

aise apa ais a rat Bara a Ber rer Hai’ ar

TSUEa CHACAS MCA ANTSIAA ATCA aN TA! Ale BVCWA Goraa

oF OF FASTA Bere: ‘C weNCAA A AMR BWarqi Awa

naa reagan araré stam cafe: «oa ate Barn Tans

orCra SH STA Barna seed x sam ari Awl Ga

BWArKS Whom AWA |

Torsitsa Haass ices arfeota (Interference of circularly

polarised light).

HSS CH-ATGSS ALOTA ATTA Bioreas AIG Fa

Barca 1 encen ale cella aaafow al 2a) Felers AIGSS A

SU Aiwor apa fag inser S24! FSIS AIASS ACN

a ara oRmcaT BfSercn srorepeller GRIT Aare FawTeaa Se ARIAT

A Me-els = ; SAS ARICA CA ATR

x= Asin 2nvt, y=A cos at

AUC v SACHA SMAAT |

Fea a2 sare AAafoo wae ASA CCAIR 'C’ CHAITA

enerocaa acm Bey 2 CHUN Geto woraiecs Frew LRaTCE Te
STA BM MATS MA ATTA CT arene wera ine
ATS Se BSAe Ace atam Yl SSae! ae Bren

abide ace wen-meias BACe 5. A AN fam NCAT ICH

(4.60)



gow CONS BCesizaT

Burrs ares Oo wen-oeey Gem akrq | | SAE C CHMNTA sat

ora Gores Fate Apres

x= A sin 2nvt yo A cos (2nvt +d) (4.61)

etiam Tawa fae nies gam Ban Tasca yeH-o
Sara Gece fey SBrq 1 yen-sers aleace Sona sen a

RISE A Sia akafar faa onde Teas mans Gonem

meio g&rq ( aura C cena RX worafacea afew faces

THAT PATS DS CHC TICE )

A cos 6 sin Jovi Mae A sin 6 cos (27vt + 4).

Szrcws Hey ass Tacs Towa Veicwa acy Ahwsisza AiO sera) wy

care fears arena eign fastates sa oem aca |

Goren gaion ale Tava

A cos ¢ Sin 2rvt+ A sin d cos (2rit + 9)

= A cos 6 sin 2nvit + A sin % (cos 2mVt cos 0

- sin 2rvr sin 0)

= A sin 6 cos do cos 2rvt+(4 cosd—-A sind sin 0) sin Jrve.

Feat cl cae faeces ence tlae gra

[, =A*(sin® J cos*d + (cos 6—- sin @ sin d)*]

# A*(sin® ¢ cos? 6+ cos® d+ sin® 6 sin® d

~2 sin d cos > sin 0}

= A*(sin® ¢ (cos® § + sin® 6) +cos* 6-sin 2 ¢ sin 6]

«- A*{l —sin 2 ¢ sin 0}. (4.62)

FSA CHM AVCSTE EBLE OSS AM BLM ae ase aca

VIM HH MBS. VIM RIM NI Baga sian ates avn

wela Z2804 |

Sain ANATSS HATER SICTeAPea TS eurae ala STM

mem maa: «fee ema onela ok ok ae amass fase

aaerara Sa Tada siaca 7a

a cos aid evens arn sic mem were ( welte maTeTAT

CHE Siete VIYCA AMN BEN MEM Be)! ak GAS Gage <z4

sin 2¢—0 (4.63)

adie ¢-20° 3 90°.



ATER, 8049

way SSey faa | a8 WR BAERS aT Slaw 2Bca

I,=A?.

GIG F ANG VCFapay say ass Tea ATS THA AIS

Sanad OFF a6 22041 ( a Hare alaa Aiworaa Fel

4a) EERIE | )

SA ATCT ata ale area wagios fog afer a wv

SA SA LAA TSS CHCA TA I UMTS ACI TAA AK BAT FH}

oem TBA 1 | Bale BCAA Aas FerA

sin 26=0.

ASA CAT atoms TMBITA TA ay MEM TWA, Talo

aq! Galley ATaeTAT CHL AMATATS Yale Fy MEA A |

BAM EATS 4A] AAA A‘C’ ACA BLAIS AF Tora

era BlSay BatSw | ak wae Flos GICs SlgT) VVCA

I,=A?.

Sra aS SSS AAISs ae faceras THAT TASCA TAA CIC

Sg fasa sacs al |

SUCETS AHA Aaa fase] YAOI CaM SLATS APRA

sin 26 = HAAS CHES CTA! TF

in d= s=(4ne1)= veces SiASl Baasin 0= 1 aq o=(4n+1) 5 (4.64)

sinS—=-1 4 b= (4n—1)5 aicea Stast baa
59S

wan ANISA CHU GIT GAL SAAT Stas IAAF fea sin* 5

square Cree 0% woyie Tea

sin =I qo (6 = 2nr Ces Slgel Was

gin 7-0 ai 5=(2n+1)7 SA Saws bas |
2

ak SBI ATGIACSCR ad aracea Feet CCH IAT sin’ stag cron



sor COS CATS

CEG Nie sin dO. STH ASSN AWA CUR MGR 8.8> a

fora antele orpter Say |

qarera waatée eens atvorcan ote cant (Airy) Aane9

FRAC FONT BA



ONE AyaSey 80s

wicmsia afapaei 2 Vicmrsly yefa (Optical activity or
optical rotation).

1811 Ata Geen (Arago) enfasa aaa ca ate cme ely

ATASS ACMA COAOY CVATA MTS BCA AAAI alex
EH Sea CHOTA ZUcw fas atay Aaasa wer afaasa cre aE I
Rare BCH Bie ky sie combos HCA Bas ( TANS STITT

as afer waa afore waigs ) “ais afega are shes
TABCH AC YIM BN TA Ses econ ak faa oBida en fem ase
SiS ICH GR Ma maPerA OAT ain AACS wi OE

a ara ass sre eam fan frais ance

FARIS AMY SATS MCA A; OR YATASAA ea GCTS OTH

aera Steam Aeaw ers oTea 1 ea yAaiasa al

Com sie aor aces wen-neca eq gem wea fey

CATS VACA FHS Cc ak wN-eicsa ATS Ia A, Bee ALE

RNAS 24 A |

By QBS Gala ATaSS ata CSS Ay WT Gee SASS 23,

8 SH aissias ze afeqs afar WIAA GA ALTATS MAST

afuy ANASy SAA ASS WNT TAM! aMse AST Geers

mingSy SEM MCS 1 fae CITA TT BM NST BCH

ofaaGa SA SIS ACH Ba onda ere! cre fence ce alewera

OAL ASAI RASA Se Migaeraa mises SINS AMT ACCA

Cardy Gora farSaefler az | at neces afoenn ut afore Wome

; OE GH BAG FA CNA GN FSA CFA ea wt

ei ANC Ce AAAGA Sted gira ATTA CBG -CF
HMPA ATYUSS | HSM JH AA A oO YT ATTA aMlsTeCAA

Tee Callas melas VICE |

erence natsa wre at ya fastaias cate ATE Te

facta Sn aes oa | «9.60 at fer aale BIT Sey ZawS

fade encen P faacaa four frm Wena ara 81 B8Cu wete
eoreae aha oem Mae: a afeié welta foe az Sua
aura fas forerr Aes Tet ( TARR IN RT FITS



880 core Ureneirera

aperce weet): Cats contra comm: Bese ences

ww fes aterm oom fen are: cmas anaes

TN SKE WEKe wales ata ke afemea wera alten

Snes ee; am et ate encenserwes freee aay aa)

C
Pp A

ae=»®

Screer:

A oie fares fae oo ose Poa A faaars

Ira ASSEN SMA AA LH! SE sec A Taare

eega ges awefes ora wat SH a es) wt C

comats wit om mire a oA faerern fears ones

opmiiasre eiome: 4 faaqit gree enc era facie ai

ABA ata ale o° One A Trane eaten orem latins oa

wa Cems an fem maa sem Aaa Gems OYA

GQaE 1 we Cae er ain eat BTA ES GA

O+nw ESTA |

Sein ANTES TCA AISA THA ERAN FATS BN

STs afer a eransa yfa (optical activity 7 optical

rotation). GAs Comm aH frm wea yaw 08 yla Seri

i VM DIM ee me aq eta Baitete com AH |

zine sion omrmeds cece comps comm ok wrote qetae was

are Sarees feg san cam, aq Parana (cinnabar), AAs

fofa (sugar crystals) Gniema Grae (sodium chlorate) Zt"

AMS Bl wermy-ae (hyposulphate of potash) o& qi cata

eM FH! ak acon aie wen fean aka a ke A FM

Coan afeen qcse feces ache aiga ame pera farce eH! 6a

7S CVMACH AiwASs (right-handed 4 dextrorotatory) CFM"

WM MH OAEA Cl NE CORT ARTE Sas TNACEM TNF



BIN ey Aas SBS

an fea som afer farahe face gart wrercry amas (left-handed
31 levorotatory) CATA FA eA wa Ek Eola fre faster eat
wen ata aifeee eRca aaa sma fas gy ata ATGIETe
aty avea wis Sioa sia fre ea cafes on wa Ge

SHE MMS Mees wa fas yy slam WIVIRCA ACA RATA HLT
afga sera ates fandts e@cere | ear oe MM fee Bers
crn zerere yitaa fee wre Sem fares sara) | waies opfers

a SPA ale Sea Ma fees Sea esis wis ANASA
Sa coer wie xcwa fers giacwe crea wa cae wes

APONIS CHTA AM BWA) BaAQN genie Aes aTMTAS Sea

CAMS ACEH |

fae (Biot) a8 areata alga ere aes ales aah seaay

OAL MAIPBIA BM CHATS mA

(a) naata traa gia coerce fovea fan afeys arene

“eT CHM ATYNSS 1 | oS THs B2r6 facaoar Flare

ARGS FN wa ca ok ofea alors oa as yi

Geri Sa A: SAA BCT AST HIB wey Wigs

8 Taare aT 2a ;

(b) ses faacag wafers (corollary) feara cra aH A

asic waar came Gey yin RaHA acerea ytAa

atenietees (algebraic) AISA ATTA |

(c) ystar afar winfes eee SaTCHTsA Baa troate

OA BI Ya FVrS CAAacsy WA BAYS |

‘ysicara favgae (Rotatory dispersion).

faen wUln MAHA SATS CHTATS MOR ATA A CUCHIPOACTS

tae; aia gina sfaas aigeS enfere 1 RR ae aR

ALHST FY MGB oF A at SracaMs oS] BISA AM Ae

enies sm ga ota A fase xace fate om aela 2804 |

feos: 4 fasmma came saya’ arn aye faders Sart AI

Zam sre 8.a> fea LACS ARCAS FH WAG |



SBR cols GRnsizer

8.c> a Tea esis came oence aferta afeace

PBST (cross section) CRY Cae: Bacs scns arwsyz

ex encencsa alterna tes Geek fonerea afoac cafes:

PP aayss fascna onana fas P fasm sace fats oly

ASS GM woraes PP. C cea Baw yeaa As aa

qian fagaces sim fate caw fale cara giefe Bra) am

: ees

oa §.4¢5

era eicaa sm ale Bera soraies OR OH SA CAA SMTA

waives Bera OV. § facras Jase onansies OA ais Beace

TEKS C commas a wien acm amyl faations eas fag

Fegaces aca 8 fate oncera fafen qeicas ac ok cw SCRA

eo eae A CNC Me GMA AwT eka fates

eae OA facea Coney 4 cecaa sei faa ma stars!

yee A lasers nang fee afarsa sian ale cere fara tar

Ferions eee, ear waa Gorey fafey owas OA face

TATA NSAI | SA ALY STF OSACH NESTA ABA LCA a |

ours faten wacra Sones Tafea wiz mans cena A aA

eace fats econ of may Soren fre ekrq | SOM AM TTA
wags Siac ans enn avian eka: oa oF ze fada sfaca

A faeces erercaa Som) tio gmt ene ere fanins sfaca

MINS BCMA ace ate o arral ences mfaay cael eBca | SATE

cae encm fraiors sige orans ARS AM SAM AGA WA

eRe | one cr Rca ce ae fargee saere Siam erceran Eat

5 Ew Ma Se ATE |



GINA ATI 880

Gana Imm. aed an Tem tee anaéa Gee cl ofaas
qh SA SACS WN WA MCralss qa (specific rotation) :

worsic Tater coacn 2a a face rem gen abate
cniencaa 5893A Gawcardia wena an Crem Z8a s—

PATA ATA qtcra ature ( fwatt/fa.fa. )

Gaae-y (Quartz) 21°.7

faarara (Cinnabar) 32°.5

Gras BA Cue (Chlorate of soda) 3°.7

BTVCN-ATACD BA MALT g°.4

(Hyposulphate of potash)

RACAL BAI CAG 5°.5

(Hyposulphate of lead)

qa fag aan faten waxes een wae CHAICA ECT

oriaaca 2A COA TAS Cera GIR) Tacs cream AeA—

orig 8 86 gtaa ian 8=—|_- Sa Bic faa
(ameds oars) (foat/fa.fa.) (TANT RF) (fwat /fa. fa.)

2265.0 202° 5460.7 25°.5

2503.3 154° 5892.9 21°.7

3034.0 95°. 6438.5 18°.

3403.7 72°.5 6707.9 16°.5

4046.6 49°. 7281.4 13°.9

4358.3 41°.5 7947.6 11°.6

4678.2 35°.6

4861.3 32°.8

5085.8 29°.7

Crencn area ia aa THT TRAC BAC YS TARE HHS

TEM | HBA YASICA CHAS CHM Serna Aaa GSS YACHT

ABS (formula) GM FAt WATS WALA | Famgacs CHE VISA

faufafes ate (Cauchy) ASS Tal FCN Bam ACF
B ,C

usAt sty



e88 CHS MNCMTs Tae

SHUTS FAS BAM aS ACHS CM Fa Tew wea! hw

encrieees gefq (specific rotation) S ea wae ge om fates sfx

ACS FAT BN AA CLA TN AALS MA

SaA+> (4.65)

OR Bara cory LBA Fa ;

|8.

OoOo

foo adegree/mm. -~-u—-
Oho.

2000 3000 4000 5000 6000 7000 8000

——A——- (in Angstrom )

fot 8.42

aloraes—sartren comes igs Bere of Ap aH CHINTS

GH AH! Me oS aC BEG OF CER cae ash anew

ACHS BIT FF) CAAT |

CCAS qe(caa ayiey) (Fresnel’s explanation of rotation).

COPS SIV COMIC ANIC SMa Yaa STE FACT TT

Cr Sorging saa wk aru Ales eabwrene sr AML

fafern am) aKa arm fan: @ ame waft oes

ARASS ACMA CSAC ACI Blam ACs ACSA ASA

carer aio qaen wrafes wore fees en ok wocas fre

ommicaa faenite ( eee Bam eenas @ arenas ) wae Baw

Sor AM WA! at ES Fare anafew encesaha SICAIF

CUBA TS MTT MSTA VA SLA ALTA OST CSHICAA CHE

ore foance ( wen SePTRG GATE CHD) AIM ACATS-SICHA



CIMGA Aas see

Tce CHM, Bera Cee-efweasa saa) anda eae epee WANA
Garys GAS aNs sews frre we fare MAPICS el BTA}
CHG] GIS HATES CHTICAT GS 8 SER ay eanfea | irs
RSI CACM FAM emo GAR wae GBT
ge fags fos ef ac a sive oreeere, fs Co
Hana YA TAB BCA! Fat a8 face anesats yalva
( yarers AAATSS ) safecacna oneisy keane wT aN
TATA SIM BAHT ACK Memes xe Bx ZBrw wep-onecag
UEI FAA

fea 8.60 (a) 15a 8.40 (5)

8.40 at fry wai ANAS wees sq OA cra AACwreE t

CHCA SI Sigal 2a) ATA PHA AAUTA Fell Fore Aes

facy stare 1 ealéa sora afenas, otis OR; serie aT

OL. syepuee acta sere ceeren reenrs-oena face ain geioa

TSCA AR Ae AS CR CMTC GN og Bae feos frm

TVG Fate ona ais ye Fs HPA SA! SA LACT UTSITS

Or TAMAS EBs abu sera Osa Goutacs eZ Ca Ge

Sfaca 1 | ear SBTS Aiza LEM Ba WAT AA MAS VA,

Seq aa sella aAaiSs arenes alaafou 2241 8.c0 (a) fea

eke cae aBcere ca Senna ate STA AAA FHA 04a FIRw

Fone Bq; BOA oS cee aes faa NAAT AT WAST Slee

Cre fant F804 Al |

fey cont GTStR VATHS CHAICAR CPE Ara] HAAN



88t CONS UKMTST Te

WERT | aura Bio aban aferan aren weeai we wale

wr BT TS pf Baca, sae owe osy free wnlsca

CHT SECS alga sae Rarcwa aie Gelly waaiSs waa, fey ak

wala waa Sora les aries ence aq fess alge as

earq wt a RTS SO OA OR OA CR TO CM 6 fade

siaca ceomcna cra Gea ora aie fas fea share a

qarera Concer enc an atSran cet sre Se |

BISs aaatatas sua gels farsioqel gore sera face

BRM OF Garay Bra FAST CTA ATH

X, =A cos 2av!t y, eA sin 2m ( aaa ) (4.66)

xye-Acos2mr = =y,=Asin2we ( Wfwras ) (4.67)

Aw/@38 5 v= SOT

a& 72is Zoe Fra ale Bara 2A sin 2evt, aeHE crs

MRE CTS wall BRAKES Sem 2A sin 2evs Borary GBH

farategel qara aeales sea aa ate ceanca Raw

arecan Tey ga era Barwa ses 8 wn-onedcea aie sBrq aH

OF CHATAS TN THM NVA MA SH Gt MACS mcs

xX, 2A cos (2nvt + $) yy, 74 sip (2m + 3) (4.68)

x,~ -Acos 2a y, 7A sin Jai (4.69)

afw OX wae OY fare ate Sones xn zensca Y wae Y

BI A AWSCS MIA

X = 4 cos (2nvt +d) - A cos 2avt

w2Asin (Imre) sin?2A sin ( 2m + 5 sin 5 (4.70)

Y= A sin (2nvt +6)+A sin 2evs

, d 6
= 2A sin ( av + 3} cos; (4.71)

OX ans OY om-raa afore gals earre (rectilinear) Gt!

Berra wen (phase) owR 1 year Reva ate kes esis ears



CM FA AIS 384

sera) eRiG OY areT AIRS 6 com Geoey stam GET afar |
. 6

2A sin

aqta tan 9= <=tan°. 472

24 cos ° 2 (4.72)

AVae CHM ARCSre ella Haass |rcema ay ate 9 carem

FMA RA OA Om; 8 = RATT TACAT Ha gBIS ahem aeG Bee

HT] MASS

ORAS FN AIAG A AAI Alen OENseACHA CaCtA Bra

TASCA BU | ANA Fares Gone Pica aferan ale cen sz

AG FHMC] OF MS StI Worse? Baca Santas orem Tra |

(Sa v=rA), Beare wana d ares ws Tam NaS 2 I wMN-

mess 6 ATS siara SN arn aa

d= 2In(w, — We). (4.73)

QUA FSSA Boney GSTS (SAA w, LAL w, MASA (revolution)

AA BANE | = BT

d=w,A, =WA,, (4.74)

Bray CHATA d CU TEST Bars A, GH As AMSA w, OA

Wi, TAS AH SANTA | GATS

; a dy 2nd) _) ylang A4.. (4.75)
Bee dm (5 - Haj, Oe Aa) = 20d yy

Awe AArA~ eats wy ae Tales ACM LA GA CIA FACS MCA

é A (4.76)- = nd

A, +2,
SUT O= ara ofeT aa A=

Were crn qecwce Cl ysis Miwa Coa ANd A AAT

ntSs eae Salada WHA ABQMSsS | ME KF WALLA

Coen rt ct Bey oeltwrere Bears Few Heyl ATAEPTPT |

faced 2 Begs ASS Mae FA ALA faaiates ATE

eames scan 1 crete feta wate corar.caa fever car OTTeR CHR



sey CSS Aes qesie

fam CRS sicers-acwy faces Haafes oncen NATSS Baa | Bee

MIT ater Slaw Aleace syfws Sa GA AAT AMPA

ak faces aren g2io gars Sony fase gem fer aise aaa

aa | fwols afer wer a? ehfo ate fedeare siates ax |

Nicol

o—~ OPT ONS o——-

? R RR -ae N a“ Quorter-wave
is — mateie <

— oo Sf}

o——~ Opt OxuS =o
“a

1s8 8.68

Fess tra Peniasy sBa Ten aa: aaaream ace fay zera |

fag fula a8 nay seTsaMacas carey facgiga (scparation)

APS sacs wae gay sere feta sorely wines R ae aaze

L camry foes faa ( fot As 8.68 ) SIMA BIBRA (alter-

nately) AIGA aslo Breas fees Cea aaa wimenazs KR foes

WPSNTE FSIS SI AMMNTS Sey ACW) FSSA A BWA Baws

Asaas Bcansaews Tes Aareae oa fica (base) AATaIA

@ Bisnzg sera Bloare aahgsys Aaafss aren awa ta MATS

etn L faa ae wma afscacn say aiara. fog Bzc7s

caiae facareaa xara aL eae R forarcan aecersrm 8 ahora

Tesagry SIMTSS Aka; aay Race afzcacnae fafasy (inter-

change) 320a1 adie L geza ata RK ineca aeata GRCA 1 SA

afare aqgy afsréa after: aca wate ata ok acme Bee

face alam onface eeuto facniie face ataca) «we BRICWe ACH

facarecaa Sua zhca | ok aha gtiba aces neal away RX eae L

Foercaa MEINE SINiSS eBra—oey ok wea ahalo L ference

geen gem afore fee etre fam aca) anid afer

face afam mia) wa Bee ak ce eae CCH FacuE

Bem confer Te ene she nace! eRe ateis mecaTETHe



ULAKSA WIAA 88>

afer qhfca facarera af macs enieca ss «= favla afonaa cat gacwe

gern emer aha fzara fate gemma cam ete ae Ta
weve See Barwa sens fanaa ste maa: gals obs om-

CHIGA BAM CHAN AAC Eso ceencAA sey Twa oT See ahs

gafoa Tacerera yak sa xa aie ae cH GAA Bei sfacw

ona aa 1 fats cam «2 fecaren seit aca Zen GI

Cacgreaad SUAS FS MA Ae Bz ARLHS CHAN AWA |

fate ate g8ic qua asatoe! Baca mem aie asit

faae TRA GIN Bz wea faan ware afer Clem cre

sighs a a wears ate cee way faeces ae este CaF

BBA WaB (quarter wave plate) FCN BZA SC QF BAS 7S

fais wc Gata waatee zara wae faa qaiem sane AMT

Saaifors BF) ASI: Boe afas cenaz oF iam acat FN ASI

eBrq1 Ben ates aarae ok alee BCA aia cel aa

Bou aud qarsa asaies ( atte ose wrwnae BIE AUS ) |

Sate oF Maw BATS SCM WM AES amin 21 GMA

oF aren Bs cas THES itheory) Ay F141 a Fla Gentes Te

Sa AUTH SS1 THR aiacsce AN. SIS CHA CHA CF 331 Mae

TAS ARCA WAN BATS PCA |

‘ transmission
direction
of nical

Slow / 45°%

Tl | ww; ‘

C0 x
_c:

te
q
t

| Fast

fou 8.46

FSA ATES ata gate Sat Bee FAS MA
C fascera

mea Tawa |= aecs ee CNT fag ada oe
ences ai Barwa acm Mio iw FS ea MTs ANS |

Re



860 COS SMF

a8 wear sion siace stem fanfaleoers ao gen wars

ICH &

4a] AB Saw Sytem Fosa anges aim aleacy sniey

SRATE OA OF TYE Hwa Hs MMV! BACs SICK I vA

Bora afeasins eqsca OV wae OY. « sicen 08 BF Tace Sone

faeg xa vacsa ay fre: saa scat ok Baio Sono wats

qsea Sails Teawa AC! COMA BATS wcwa Tes ce Soong

Sem SBcq i tw aesta esas za sais ( ale & faraz

Sem) FEST | UTS SOs CARI Cor ATA

: ” 7

+, A cos 22rt r,°? A sin 2avt = A COS ( “ave - )

wis aes seea nsteagn saq fers :-0 nace OX saras

oa ae OY A; RK t=) AAT ON gay aay OY +A.

, 7
FS a cars OX Boney Sem OY as Bam 5 SCN SITE

Bsa wy fra nes Ha OV ayawa fas zemaqa OV Sonm

NEASASICY Ha Slava | BTA AF Sony OY ot Wwrna fren

afora 1 year sacea an faa ata ma cr as

xX, A cos omel “3 Vy A COs arf “5

on Asin Invt » 4 sin Qret.

Wem oF gzio Sonem fafa oats eacay (rectilinear)

woraa aie afaca: o8iS OY faces age o cay Geng afzca

CHM ATA

x A sin Jrve
t Oia tiene eam

an ¥: A sin 2wvf + | (4.77)

yea Be OY at wares facwa nize 45° cag Seon sfaca |

Sree a8 cory orn Janine siace cten faacna onan ws

Stony afence ake OY aa ecnes facen afew 45° corm Geng

aiam qr TxsTF |

Jeu yaw aafes ane scons fas faalaies Source fas

wm MVS egy: ana aeTS Gew-oedion Bs CEM As ITH



CONCHA HITS

Sas Brews fwe aga fas (slow direction). WAY TOY
CHM TM OF FAS NAST Fa Gea Bag sermafas eens arse

Aize 9 cae stam eniarm sass sc GBIS Sone en Ba ATE I
SASS Seer ale A eH GA area ferse Boney shcq A cos 6
oa Baa wlorced Sone 2274 A sin 6. seats wanna aha eae

Taslate mrss shen fons was HITS SB) MAGS RITA

( 3e) CHA) BAS abate meas ahaa woo aeaTT alec

Sq SiRTs 1 «ASA a8 STS AA GMs wees a xera
wea HS) BMS RAs Tara 1a Gare Aaafos uM wETTA

ATUESS MACS Misses xBra ate yersy aaa fs qayoias

aI] AH Tela ale fascaa onags fas Y sewa aeonas farsa nize

45° cans aie Sars onans sien freca an wa rahe

SA GIS] FAH WMATSS Fas AMSS SN WII! « BAQNSTA

cra TAA ca ale fase Y aows vars frcaa alge 45° core

afaca enc apf aaine Za cea SASS Fee WATS SIEM

aTeTaS |

QIAA AICASA 9 HAS Va] VATE CICMSI SCANS PA

fue sya alarvste | oF owes cH Praca alla AAAfow SIM

geis Taemlegel gare wate fees xem fer aferacy Sad Sea

Oey (Airy) CRUBATET BINS EBT AIAG IMS Cia Ber

alam sue faa ueie naeare al fam Tote face cra aaahoe

sim gai Saqeea asafes Soro fees eat! SNATSS

VEY (rectilinear) Sesto ale cern AWA

x=(1+k*) cos 2avt k=] (4.78)

Sreq CSRICA BTA Siam Zar Taaealas Sone fase 2ac4—

x, =cos lav y, =k sin Qavt (4.79)

yg= —& sin 2avt (4.80)
x,=k* cos lait

Ban Bocas Swiss Bas Ys ACHR CAAA AH A Seer CAA

CAY OTA

(4.81)

86>

Pad



862 CONS Sresiqee

HAC Rens Ya = | (4.82)

eae craic ae Cl Barn farsiegel ; Raicws ge wae cuts ewe

VINS AWA GA asior qe ws aayies cats acwee AES Avie) |

OT BT AM TA x.y, SuzVts Coenen Tosa Ban aq wea

Coma ae fam aBara oa corey wzca

Xx, =cos 2rvi -¥, ak sin 2rve

xg a@k* cos (2rvr +d) y, 2 —k sin (2rvt + 0)

SA CHCA ACTA Ha Aaa x Brey HGCA

x= cos 2rvt +k" cos (2rv1 + 0) (4.83)

= cos 2av1+k*® cos lavt cos 6—kK* sin Inve sin 5

=(1 +k? cos 0) cos Jari -—A* sin 6 sin 2rvt

= A cos (2zvt +f) (4.84)

auta Af ai +k*+ 2k"? cos d

k* sin 6

aK tan Om TLR cos 8
BqHMSICA y Srey AGIA

yk sin 2rvt- k sin (2avi + 0)

#k{sin 2nvi—sin 27vf cos 64 cos 2rvi sin 3}

=k[(1 — cos 0) sin 2rvt+ sin 5 cos 2rvt]}

= B cos (27vt +9)

aay = B*=k*[(1-cos 4)* + sin® 4]

a 4k? sin* ;

‘ ~ é -

tan 0 = 1 - cos @ tan a
Sin oO ?

é
Om. .

2

x ae y Soreena aces wey-onedas (9 - 6"). «oe Barwa faam

A ait BOAT Tee a naecaa ater aem ate she

cotta auafos a etm Sorqaien awafes ker:



8¢éo

a leaa k on a fata siaca oneneata eae enens acer
aca cc Gem | Rear Area eee kal aa a? cae
aatearyin (4.81 aa 4.82) areidza

x; e+ Vi |

Xe" +y,* =]

yom Bz geile ama aenta za alae ata wate

GAC BWA SINGS LBA

CA MATS SACHA SISA ASAT CHD BA WAITS Cax-aforme

Av eat fey Bara laos ce ae aa; adie Cex-afons aIe-

Sail ATS HCA arena Alsace cafes orem MIM | TSTV-

AYN WN VATS MCA CA BPTNAG ae cmray Gor ceed ex

ASA CMTS HY CHN-AR oensia afsael wea, fog

Bernas AR! Vea sa Teas AM AWA A See ale

CBAITA BICNSUC WA TATS ATTA Ae TANTS alas ass horas

UCB re Sarews Taran TAT ele Blas Cay-aTeAIay Gerry

Sami Tey cory area orensia Aisa cee SICTSUCT

farse gBic crema atecacna ala soma) | aces aieaa STAT

2 Oz = optic axis

ING
fod 8.4

VRC nega (Huygens’ construction) SeyAca aio SACHA

araré coda Ta facts eon acs) STATS SCS face wars
BIS womf wea afer ok Tacs SICA rau-oTerad Fa A! FY

Corart-3 arete CHRTTA Ok SAAS FAT ATS ACS fucee mt
Te Morel Bey TN | ra 8 [HCH TANS FSTFTA ser geior



968 Care weenreizena

NSTI TH BS GRAM Aeeeprs sila aaafes encns

WIAs Sowa Fic STA BVA MB) S.cw ae lows corny anela

SITS ASR ACT CHE Saws Gaia caw ICS ercwa

| WARS Creal SeaTE | «OZ face Barn ame ef a SMA oF

Tors eras g2ts Sones ahscan Sem seca | ok fare Fare

Goa gats fate afecs anfeafes oresra asa acai aie

nfo OX face offs salle saafee orem efzafes sana

ane fafa afers oma sa aa nee forse wan Beqares

ezié sent anfaatee sare sas sfacs ca |

SAM S WAC VTH(s AlAs! (Optical activity in liquids
and solutions).

OEBY CBMNCA HiCSla ASHSA WCAHS FA) CBATS 1 Sws>

wa fae (Biot) Term E Alsre) elawre saa! | lacmADecAa

cua fefa sem oF Alans) ass Baa) RS MIGIG eA Sac

oe Baa, Aen ace fofam gaa, a2 aivas soma fey conc

Barara Bag wfame yak sa alo Tacs cece SCNTSs EAE

Aww on ctnce farqn ote os fa. fa. wea ob ma Afee

ome aera egy os cofafacra sacra a gacta ae fam Wa

WATSS QCM AA CH GAG SULASs Et an eA zie

os fafaincrs gata g are aien ae ecw wae erica / cm. We «8

FR Ay fon Meas AMA ca Axa Rags Toma yea TH GLA

CAN AH

S« 1g (4.86)
lg

GMA So ucrnes ¥elq |

onis stan crea fruce cay gaa aaata zene qa ARIE

nian areas amgnies 1 | year waeéa wma yea aTiMR Bze

ram fate sai qt ak ane asie als seed) Grucas a7

frace: | fermewe ace fofan miama at seneice sie WF!

a nerehts wi <3 eégifats (saccharimetry). Pm yw raat



8é¢

alan Oren are ca ga Bcitaa aia spe g on Gorm fares Sta

an; Bars farsa asler wa ae Crees a

eunned (4.87)

warren Afseasta fetes (Theory of optical activity).

AIS Mae MCAT AiSaSl Asal acs Sracwa soy weet

SUMS BIA CHAN ATA A SACHA VTA ALTA QIASICA ATSIC

ees CA WTO acwea Tacs Baral STS =A Ga aA ats-

Aicaa (symmetry) THs 20S Tass Slave Fen AA Al BANS BCWA

ATS OF BIB AY TAA Blo =J-w (screw axis of symmetry)

Seonaa Bra | Baas age SN HAIR SM A A! BV

ee ASS (formula) SiO, ; aie wis Si ase Gio O rma

fafera ef agita Ais gai wfe hexagonal aA! BBA ‘c’

es o8f> fan =A (three fold screw axis). @&ICS AMPLE

ANSE 98.69 at BU TS ASAD MH | ATH Area Safer ata

fe 0 %o
three fold © 0

jo=——SCTeW “cs 
b

© 00°
|

s

o*aa

@ Silicon

O Oxygencn
toa 8.49

A HA RIGA BH GA £2 qq ie WATS PT MIPTS TVW oa |
8.49(a) ae fers aTaTeres AAT @ivm a8 | 4 i ;

Gincs (b) ak waercan Tare epyera TIT CHICA ce
ox O rameiana tee ACT CTSA SBATTE | CICA CORT ARAM

FHC ALATA Has WENT ASTAS VA | Bel RACHA PHA



866 CONS VANS oH

fos ofzafes stm ers: | aime ereeiz ok cq oF 9S TINTS

Srey HENS ACS NA! GME CMe ANTS CRRA CTR

Tate cafe anenaha awa rer an seta sgcna Tacveq Bor

qtaa free eset fase sista sq one apes vale sian

GRIMV CHM ATA! CBA FR cael ences ose amaTas canis

oieres 1 eee Barwa ses ya Sipe Bora farts faces wae

am fea faces ana stm es: | X-afa ga ober an

Renee sda venat wren face | | Coren AH Ce ATNTAS CSUN FBTAT

NSM BWYNSS WANTS | wAe whweys CVNTA *BTAA awe

wiwTTS 1 SA Ob] ATA SH [Ss LAA A CS MTHS CSF MYA

UM HA AMA GACT! «Be Se een 1 mm. Gay MWw~s

za ora 10° aa gia Bare) Br Eicad Fag Ree Tey

aicrm Tagan aete oniere AGT |

os saree sce scHEa (Reusch) sf mesa seq Bare

PI MACS MA ALM VOSA ANVAM Bo) TIeqin wesz

TSM GA OM Te ee Bawa acsiele Tiara aaafor

wa lace Sra AT can eae | «(eka ala esis Sein

maates ata of aagiacs afeowgey antes xa Bra mas ata

AISA Se yas ais ay wxnse Scwa TS awa SN AM

STSiS CHCA BILTS COPA fafve qeican ereics eG AMAIA We BEI

Bory wcxa aw fem Wes yicts ex

Tetras atSra ci Mees oea: «stetes arsa meen we

SAM Soca oss mam Ts aq ME! BHA RTE BIA

ANSUA BMA ale, Tey OF ong Tse os Aarwan Ts

eeras zene wee aaales alan eo fos nen acs cl Tae

Rat Gail ANS Bre CHA OVS fees Ara TOF OR SA

fran carie wigaéa xtra ai fey ate feta wale seaios

gaara Tego. gen wien sa Sra gels acaa om Iese a

ARAM LAI au, Rercws aces cols Facer Geriy eacs | ASAT

VE BH MNS ates sory fas feels aces mrancas farsa AiKs

wore! kta a) a8 aha fasta see nas aaa AA GS) FisCa

mere Ras womine Tesla eran onan foresee! ga |



SANSA Aas 844

Rem em ates sory fos nfaad afzafow skecz wae Tasty ara
eran ora facen sersiie ois: ele wala anafow STATA
srateces sia aia ea ates eat ok atta acm fog
qa Renm Bars Aralas sem wots afar arenes qtr |
ea oF ober arena aa gfe Basa Clits fararera yas
SMH ATM ACA OA AT AMS Bas waza sq ace aia

mm me gate waCeT ATMA CBifos farce cal sa cq aeN acaa
won fas Teola rar eoaincea erga fats ofaca at wae facts

waa Tn eras eka 1 Bee amet ehare ae

S204 TN

aq (Born) 238 F7Vq (Condon) wncensla aisaora fape-gwaiz
frere Traces |

AAAS A AAS AIAYS (Polarimeters).

wAAST SAA || AT BATA TIM Bale SA Pee BETA

cared 2a Tacsracsa aa | «casa oéaitafscs (saccharimetry)

maaea wre eta vifanin zac eels was fofaa sear Tac

FA YA ALCH OA AWS FA AYA! 0% STON AM FANG AISA

Sra yicat alam AI Rem aH! Fale Tasca Te ATCT

Aiea (optically active) 749 7 qalo alten Tareas Tatayio qaqa

a ofan om Aa fey fz WRG YI WT! Fad a2

anette naaéa Ga Sagia fats sa Ta TA] GAM SINT

aoe fais sam wea Be Claw baa Siam! GIT Ak FR

are ya sword fade tm aa a! FH fascaa ss IRA

STELT ALTA GAS YA TA TTI OAT AGH SRI YI ASIA

fata aq a al) ekea aNaer we aces Tdi Fa ATA

RAG OF Betas oafssit BIAS FRAT FA TA |

Mcaa WE-stw HAaaSa AHS (Laurent’s half-shade polarimeter).

o& acy aren pl faaters Fiza ofaas pieces Gale aaqarera

VOM SCH ANS] cata Maa Sa VA! SSCS VSAM TT

asf cnengis sae | Bx) qBio Aq Sl ASFi aS Tey



sey COS RCTS

Biase CMe sen feecay (Gypsum) Hs Tl AAS ;

AA MSTSIHA Hey TH Mie ae GA TI Bea FAS Tal MAS

alam CHGM Hi BCA FHS CAMA CHEM AA CAMICA ARIA Cae

HIM FA TA MACS VACS SCMMA CMI CHTAGCA BILENA CMA

AN At GF SNH BAS Trews esa fos aeRAI Sez

WTGAH ae TA 1 oF area “fa S.cy ae lors craic BEA t BCA

Oss CIHR AIC AISI Slam AIAss fase NV, oa foo fen

oI TA BOM Bay Sally masa ea «a vale aaafes BM

aé-a Sas H of Svea enfes sai ssa Basis fos ax

S.cy(b) O HUT BIAS Aes BEVIS Coady FAs SHTTS

N, H T No -

Sours f—- 7 x oS @
SY iLS/ {f

B
quartz

Optic [
Oxts

A

To8 8.44

em erm «geen fase sta a: osfes aoa fre arms

Bea nel, sais er afew: cory werafoa cay 097

a TH Mas Bria an fem aka way Sone gBioa scx

me Mee Seasy 1 sek o8 sarsg awn fam marca 717

SMS ST WITsaTa AV gaca fag naata wows ofaasa alice |

BAC MTSS AVgss ores soy ws aly OA TH Cla CMA

AONCAA BH REM ATISa wema swmraias gece OB- OA aa OB

OX a ACH FATA car Geom siawy | fey wa ad ZaIe BOT

AIGA COM CHAS MIR Rea A Zea sacea ae few

ANS CHRNGTS MTS MNS Ge NG TarEe GE AAS Fe TST



aga Sta

wera ; Barra eats OX os ace AMA Ca fag feontetace

Ses sara ava zie famas faacna ona Tre OX

AMBACH WN TA Tra gels aft Tas mars Sony AINA

Class aera) eH Giveece weqareS Galo Bc SES A

can maa fey faa OF cag Z2re mma Gace asic
Sore alors wand sfaca yw ge whee wos Ole

BUA BVA FZ SANCMHT SSSA GAGA AMA Mess YA Aer

aan ara afar ok aera AMT ya caet 1) | facras Tas garde

qgivcacaa ye ercaa Cas AWA Sn TeTI Ms CMAN CBA

Fares TASCA HPA CHA TA! «GRA Aisa Asa gag ase Awa

Ssfan fam Sl we-erm Sas wae farsa Tasca acer aiecer

SIAN Bara aes fam was wer Aa Aas eres qa ZeCA |

BA PSeweas FE WO Claw ee Va wee) Peay

Galen Baa ASUS SST) AWA SH BWA akan Wars

faBRis CH CBT BURT LA, FAA HAGA WLS FIA CHR CHL

AAA |

GUT WAN SBR CL TAI] BALSA AY CTASTA Tralee 41
r .

5a ATEICS Bar Tei tran seraeTat Gerret Palor WH -, me AMATI

aie xa fay ok rena CaMCICK Sra fase | | AWAK

Be) aie fared Going Barra Gay Sa) TATA a8 CC Bt
A —

izy —- 1 Oacau fanfge slaca cal Gacy SA AIMAT —| 53a al Sale

Ce ane sacra aan atts wale adiadl 2804 a1 TESA 2
asta ANGER TIS (polarimeter) wate cafqe CCAS SACHA SZ

MATS} BBCI 1 CARA AICTSSA 80S AIASS [ASC SUATSS

ean fated waatactia wat ose FOR CATS |

qu-carats 7 (Biquartz).

anasa Sonar Fla Tia AMF ose a rear a
Biers asa awe wuaicez ofa a a! WA 4

SHAT AACH ATA BILAN AAR FA sq of WG wG-STA PHCST

awn att eeernra corm Tare rsTonte ATTA GB CUNT



8x0 cers uxensia

ers Cost Sa GA! Sas Rion ase Nien GATS ana

OS
aferat Bra Ulery sales: SH Gala aValSSs arena S1-

fre oasis otgarsra sacs wiwe face cae eonfics aratacs glace

OR OF gira ma qefecws ana fey faontegel qWca i 8.¢a

at fos L at R hie aeqaiem oR es OL TTA HR

HiBNTS CMA VS Cwal ; Farewa Gera cue waa kar

XX’ yams Ae Bare | «Bae enaies anafes afnr aom-

Tee om as OA. Ra fous Tem saa saan ANA R Vas aslo

afar aorag fae ofaasa e8cq AR face | allers 8 farsa

wera Tarte face ence AX farses | were gaia cay AMA Toma

A

tic ° .
eis ° . Optic

° . axis

A
x’

TSE 8.45

ae Sita aismae mara fey farts foes sera yea ate ire

gels SIEM STA BN sa Ba fawmas Pavers gen fra mays

arena Sones gafea Slaw ws ekca 1 | yetcaa fanpacra oa later

warcess jafeu cars giata: sen aly came aslo fara sae

faeas fasy gate faains em xx wre oss a8 Sa oF

ace fahins xara Gea ay aA SHAT VATA CaaTA GR SON

Tawmas faacns onsem farsa ates som frs ene sen

car AIS since: we ge MY NS «Sen «6(wlEsIE

erm eBra i Weare "ives gets edgar acm Clas Tex

CreIRCa |

fey 401 as co AM SIME ats CACHE CHT OR MAT MTAaIN

90°. SIR Stem ak Sac Bom Tre KCI asers OB wr



BIC SA ATaSa sud

wales OB. fawas fae eats «2% arceniscs ata faatiore

wa a Sra Gon aeelk Bx fahing ekeqi | aaa wacwa SIT

eoe “BOB aa qetars ATSAN STM (symmetrically) wafes

enery 1 HSA ATS Gacxa TNs ge eancdla nave Sonia Claw
ANA Re BoM Brea Ge_ udaet areas Taw AAA

wmgiaca | «fawas fasaic ale came fares gaa za Gra a2

SMFS VHCAA ASAT AVY s2m TWecq aac qs acdy Vlas

fafen akra: ae sina faaq 08 ca cuca esis GaNcnaa

AITET Ge HT 90° FOR Hie |

FSI CA WTYA A LAMNAIe AIASS MMA CHG OBZ

Tareas Tae Gaaa 7a ada las AA sa zai ae Bay

Taysrera AIS lacey GR Barssa Arcaican wpa Asm AWA |

OUT ASA HMA BAA Fae Deca RACG aCAI VOI AIAG GA

ofaafes seca farses fase eta cas 92 oeds wlawl AWA

BI TH 1 Cl SRA GAIAM OS AMA Glas HTS Ba Ta ANIA Gra

gia cfanse Bae maT) gaie CBA AIS AACS OR CIA

ACTH AL FPNSICA Tl ATA |

Crcaa MCHGA AICS ARcHS Jan AA CV AM WC CA IA

Taeres latina slaars sas ae Ae cA AAI BAW BIg

Aye Mens Sawa aa 08 fatom ana: za Men faaias

Siacwe Bc caad'y Versa Ay GvTgle 3-7 mm. Lem ACHR |

easy fafen aren facins sface oF ce Talon Tal GN Fa-

Moca ats Sma alsa INSS Tom wea ae AUIS

Faacea qq erm (axis of rotation) safe ahaa ANTRRTA Feu

Wasa | oO gs Bac ce grea Sea xa TiAl TA Fiacw fasats 180°

Bea oss fala 1s Hom essa ely Barer Hera Blase

SMB AGL BA |



Sess Mifecoere

faaged (Dispersion).

vray Sree Bos Taercas ae fem afeqs sian fatsa one

way mm ok seams fafeq wartah ata | atenaca sa

ajete wexcardia wives aTensa cig Grae) TBE BWeRHy 2212)

forecaia wey PART OECTA HAA ACG yas Ser aly aA

WAS SAAN AIS GLA BHNLyH ATSIC ze cre Bayi carey

48 (Snell's Law) sepa a8 walsy oa afsqs scena coq

RAAT ATSAMS GN AAT - in su

CB AS aTTatae ATSRIG cag fafey svea Har ENN BA Was

Wear ators Taxcecdia vce afaafes secre ers: war

afemmcees ate FQAe ARES RA ew. OMT One

ATA BICHUA CH SNS

NSTI AY cae fesly MaTT Bares aAMsran oe nv ea Wye

Are (with respect to) Tela AMAA BiSHas 1 ANSOS cee

aa ct fafer ores Sarva aa facla amiza aiecacnae wfsaca

Sat oF may Seweccim oF A Ween AWR FACS ANGE

WH vers (vy — Bez). Asa carey feels senca aferarn

C— 5,

BO 4.5

ofaqsa FA UOT Bomey a carted 4m Socaay gave visa

Tem AVA! fsy wa wcanios Bar sore Fan Bers | Bees

78 AUCHR OF IH | BH ACHR Fai Aa CH Garcacna mlaTecay

ary Sanat ates waisaéa ZBm ees |



Faagaet S¥O

G.> Ae Tors Fares urensaPaaen ABC feercma Sea

VIHTSS BN Vara ant feu afsnace wa facta afer oH

fam fate seme: | faely ateray ser wiaea cag eae alo

cai) ASM or WA. | Teer-caa aera cee (refracting angle)

< wae faa (base) Cay BC=1. afengcm wa sax ACT

68 rg “asa 2805 onfara «62 ofaasraa ara a CB AN SH

caries fangaa (angular dispersion). 4& shes Cilsm cian aA

do di dudi du di (5.1)

OR YB GVA TAT Mo am 2a Faegaq (dispersion). Bas
d.

sin
YRS VIAAT SICA Meal WA [ Ne ° aaza sfam aa

rome yas aise |

d? sine

dy cos 6” -2)

Saaz wcenbaa @ ate fasta ators wear ateyze sence

Ties SUE xm Rea: Fey 5.2 valeaa seq alow oer

SAATSS satay caw fasta olenaa cca aPaios Hrs (deviation)

AIS SN McMea: Ba ae wise smeelsaha aay piles

(minimum deviation) BFByta Aare Wa SI galncaa BASS aA

Tate 2faqa alors (symmetrical) Bag waz Byaraq | Seas

cae BTS fasta wer Seong piiwa Teqa gacq 1 woaa 5.2 aMlears

CAS QTE

d@ _2sinr

du cos@”

G5 ae fon ReCw ON TH 5 -

d6_2sin§
du cos &



Ses Cale SreeTslaer

Sra fer atera scr omacrn Ore ate / ag ory

WGI?

d6 _ 2/ sin i. reorreea Peer

du_ l cos @ , [b= tans & re] (5.3)
RAR cen are ca calins faogacea afers ce ghi yars frog

sian corn stace (aieng 5.1) ce wen Si rats fereccna

aniniss weis axe afasena aca Soa faa Bla ATS
CH FNS Teer y WA SN LA OITA CWE 5 as T Re Tesihe

aaa fa aie Geis wawted a eae 44d.-a aa afeas ata

gation scat alice facarea a dd era ern art

é -; ( OSs CANE Base aarsraa acaSa ga |.

HSA GTN ATH

do _ [dd au

di A da

A (au
a dn dl (5.4)

WBTPICA fy Teercas aele farera wae gary) SI wk

Rrery waz a mem ahaa (3,177) oa AT NETH OF
MACE |

Teots qreTs | me Toercma aya wcda Gorm fasa sca ae se

acta au we em MAS SATA aF qersorses cq a FF
Faogaey (dispersion) 83) SAGA CMBR AN TVATE |

fasgae, wretfas sts1q (Dispersion, normal case).

TH Et Gk Taopacers cama ateraes pp Sawlacty Aw CA_NSICS

ofaahes om Sel faces 6.2 at Toe CBCw Fan TAA «ad aaa

wai Tafery aga cuca Tater sercan xtra aac Bera agis ayios



Se

qa om TaSa Sara 1 aE TNTA CITES GATHS TTSTAN Gay

cCwedia alan ACH ATH AiycS aes; oF mbes vay Tissera

HIN BAIA WANA Bray A4neqT si (Cauchy) 1836 ata fela

O28 SH ANTIs wa sisqaaa Peleg asa (elastic solid

theory) ACHIN Fra 1 ald Pelee secs Teteuarra asa

agica feleginse: ac sacra Sinecar aes ATA; Tee

ala Cit ¢ ZH wae BiAw®es (coefficient of elasticity) ZN als

WAY p GCI cove aa

NY= af -

Ok VSNT Baga sian feta ce qa wise sca Gal Tanger

wed 24 (5.5)

OF A d TMNT aa alors aw; A,B, aa C

HIS 1 08 Yas ATSIC aya Trers Tarra Alera AB VSS ABTS MiAATES

SOM SCS 1 MTA A MCA (vacuum) SarRCMHA MT! A BAS

aga ce Tealo arn sacar SIPHON Sa ATOMS TM AA GF

o8 Teale yacea ara Tafa Sq ABA FR! BA Sl Tac 0k agiog

L7t

f

“ Dense flint glass
1.6

Crown glass

Fluorite

1.4 . . , . 4

2000 4000 6000 8000 10000

—r—~- A

Tod 6.2

CHUN Gara Garters wa uo Ties Siacw ce Bla TA al!

60



Svs CSS cueeivesin

sie 8 a Skee crn ae ce faateies Prersgiey ane ag7

oTercess IR CHER EM A 1 SERS STC SCACT Fhe

wee ace AtieS afer sri oma «—akTS MTS Areas obser

AB ( Mea Bees) FSA ) |

festas AaS cry eerez cen a aoafwenacesa wr iaaécay

xa SH wamtacen aie ACH SINCE MICH | TTR ANCRE CMT ATH Cz

aiwracesea ma sir-aaa get vie fame cam fre Merce fears Ba

aa! | STE Cor ATA

po Ar = (5.6)

aig Fars BVAsAq BI) VY WA AGA

du ~-2B em,

FST ak aNiszg BBcwe qos cw wast wafaaecas Ay

otenaes afeaeray sr GasleCdia MAA BWBWPUNITS (inversely

proportional to the cube of wavelength) ; SH o& eas pga

crema wets ang nates ca sme wale Taare S oF TA

alsa aface caB faeces cares Gog wets le ofars on 1 2k

Cay Mites Taz ada 2204 a UUBE AGB |

Fapaca ada Space esi fara sends ares Ba) aTRIEA |

Am sen faetaa ae fen men @ acifa nen aa saa

falaam a faa arta ncaa spine s8cS ci SIten sen 28

waa faaca Taga wen ca aciiea onem ara siars acifa

Guy wage sarlecta aqme wigafes sa ar sated

as aca fapacm afamse SS atym aa we Geis Garters

Ty ass onedia di at ant ayll-enen cam wesc oes

are wIcers Scope cat ee) | cat Siem eae am ence

wasters; ain ererca 4000A wax 8000A om BH Gra Ok BEAT

areas OTe VIC So cag UC CAIN cubis soy



864

gaca ia Ok lacey (separation) Cartas BR ACE ACF

Qe ages enfera Berm acm ahi caugi ene eens face
Caacaa BaM wiser; as vanteth sacs afaca wes Srateng

facia ages enfecy: «ek spaces on fsercma acifacs am
A WMAAIT (irrational) ; PAN BRASq wala zaws ca ache

MEM AR BAe wi hacag (rational) qq eR aaéa anata

afiece caenyiaa fame wartecia xige amqniosera

aaatss zA0S wes face asF ween aa Sery foals acfiera

Tes craic 2m 1 wants feo aia (flint glass) Toercs, Teelate

SISA Fitba (crown glass) faeces aay STA gasa aeaface Geo

adins Tea: area sea Tagan fed ana acm om ate

Bara ality Cat Pes sices adie ecomp) aq 280a; fee Soa

Alas way Sars faafes (magnify) sian aemiéa ama eacta

sa Bure | | asa anaina aciiaisese faaha sm xBare

i 
4

! 1 | Flint glass prsm
! 

{

‘A900 SOLO POOE 'BOOOA
! !
i

' 

i

I | Crown glass prism

anc 6000 7000 180008
1

! !
7 r| ! Diffraction grating
A

4000 8000 e0004
Wave iength A=

tsi 6.0

iwate affine ony eect cien Beare WATS FF wicwa Galo

fafas waxtecta ace gay foacwat AA Ga! Oka Gr

aiaca crn arava ca focerg aan AS eicre ain gaiccs snteecrn

GRiCA AHA AIA ACAIS HAA LF ACT |



gor CSS WNT

SSNS OTN Ae CA CHMG ERG oe aga CwaTal ferry ees

faugaca C& aifer (spectrum) eM aA Seacea Afifecaers

SCISS WIT OF az: ofoa sare sia a eBcswBTM mam

NAA! OF AH A,B aa C leafs yas ak yas Toalo aga

wa Gy Tass Bey GA CART ACSI ABA CHER GAM |

Sar BA ua casa ume aisle fafen aga aa sien

REA MCS | .

oF Bary FBI Sen By pe — 4 Coy My CHA TTA (scale of

ordinates) "faasa Siam ATS (coincident) Ba aA Al |

ORE) Hagia Zacs sae sl fafaa eee sq ara | falen

aga ere aera TE AG Bra fagacna ae MAIS SS coal

sara fet at ¢.0 BBs oBTS cre ara ce Tes sea ateAaes

CHAS FSA srr alsAms eeu cael Baa a wre tas

ered caara fee area fasgaq - 2 Sawa sea B57

Fagan ace catt: «Bar sre ies spa afifacaagia gids

BSR Alifesas Scawl cast facetia#s (separated) Fa oa fed

area forercaa facowa was s1SAa sicos Qc CaM wT OF

Sy wey sly ae Bry mem AM a; Ba weber cw

yaayian Ty eq) | Bae oF Safe AaAMCHe AB ga aA wae Baa

ateere coy] ami cana stares afonares ya cat age 2.4100

eace 2.4354 whe eam aes ( eee me ae ai CITA

aa) 1 ok wa fad sro alenaes Bars eras ae fey Baez

onde; cues 0.0254 wae a8 miedai® fangacea aia frnas Fa |

alas fat area crea oF onde 0.0515 azay gas years cre

merece aiacsn alonars cam] Rem Acge Bara Tages fee

BUSA BACH SN RA Ale coy AH CA ATAU Coe falaces

Gay cowl 28cm Bara aleruese cal cy Sze Bae was alse

GRE | cany Faqs (ether) acma scnwi ere Koome Kara alors

(1.36) ecera aiferraes (1.33) ecorm cant |

SMBS Tegus wn EH WeEIlss fag (normal dispersion).

at AINVRCTE Fae See aw ace | ate ce siongga Peleus



Tanga Bea:

ASAF (elastic solid theory) trea Re CCAS BIg sway wsrwws

CIA AAA anal wea Ga afam onins zeae fey wl age

sim-FaT ATRIA ce arerias faogacaa sdleprra wer carbrale

SMSAT WA BM My SAIS wos 1 oF Ha fagaraa seat

(TAA BAA Sa Areca alesd pags <Bq anes |

fasgaei— afans Bly (Dispersion—abnormal case).

jaPourmcaa aa sop aaez7a 1870 @ 1871 AC asAVICAT

fama silae aa sate sca | iar oats Faugcacem

Ais Baa slam Bars alaqs fasgaq (anomalous dispersion)

San Cat BEAR (fuchsine) areia ae ae weloq (iodine)

area aes farm Taga aa a2 wmNSTas faa afaleo

RH 1 SP AMPA Ta AS Sars acs afornses Ove

farafeaora ae acs we sq1 fey agelua ay wz

EPA AHA CHA BG WSN TE 1 «8 azz oF FT ETS

waqqTas (selective) anvaqaic (absorption band) aSami

earatoy Sartat Bes qraa Garces ate arenas TIN aA

era a afweaaesa am ai-qaa spit rales sere cra

WH! «oF Bawa seq since siacy’ conarlsa seele BWA

|
=r)

MA
Pp

eee poe aw a ee oe ee oe ee oe ae a ae at. ©

Seq aforaes Ge si wig wae corseiisa sea; Barr vit ASA

TH a SAY OYA ALS GCM CNTAS 2A ATA | CHANTS SCM

Srer saatucdia cece fey alwnaesa TT Ya SIAM ATT A



890 core aeenstqen

careanion yelacea atsracesa aay esis SF (discontinuity)

Cr Tat SE Tailor ay SaRtertia an afwnacews

we Ra Hew cael Gawlecda ea TTA OTOH BH TE |

Saws Caries shy yorpra eae sey ares kins Fecasay

sizar sncenss fans ular fag-aq an ga 4.8 ae few

oq BG fag acy cory Cec LEAE |

6.8 3 fers ateraes uo ote Carlet 1 or wet re TR

seare: «=k corre aaloa BiG zzergs careqefS (selective

absorption band) A,, @%A.. Tei ok wie EB stro

qa ate ateress sion fa (BC ate) Era Boa am ahe-aeg

fqay aifam scr fag A, oz sreraife cam afenese yz gq

TPM ALCS es oA s,, ox Sora crac say qfawiy ava

SHA AL, FACS BELA Saslacdia way aleaacssy Tia Mary

qq ay (J fara Rat) ehce sey gta ace Tees ars

aime J faye wawted A fae skecz aq ye Bin-qrea aiven

siza Sara afenaes A fey afsnaise ghee SN cre ary | STA

C fee giro ate fain fo 7, -a face mea aa ca crs a

Gwe afseress WA Gs sis es a CD au apna

RMN MF Ve sie-pMZ oF TA Lem Biow CE ara as |

wee Coy BASE Ce fag.acia ok BweSiassa Sea oa

craanfoa afacta aa carne skcs ga miaain sian

afenacess art werlas oy oa aie-acaa oa fanless etm ence |

WSias lage ae fafenasa se eae adgin wR wmceds

Cree omgye ( 1871 oF mS) TIM Bae: ak ANB aegis

TI cw Sences ye stag (visible range) sen coramnft

qaema fea yea «8 aia aces ote om ees ale

BC aren waz mem aes: aay BSAA a aeeToR A

aw) Sa) Ra, Yor aa cms Pas ae Bey CF

Tag acra oF awsiiassi an meg 1 | ley mA WE SIA CHES

meatal eet atecagt 2 aaenigs ancenrssacrs ae OTM

cm a at age 2qa fase etefea ay a peiaa acer

faeacm plore ELM MS) SETS AIM WBAE OF A LTS



Taagae 84>

CHAINS MCS; OR CHET carafe gence acaeyr mAs

CHE FT corgrnion seas rigs Siac ares Taga ores ak eae
AVA AUTSISS! CHAT | «ASA AN sey al eB wacera ares

wretas ; 2zce omeiaen fog ei aac ehe-acad wep

FARA MOM AH SA ok Hag fag-ay ccaq slo faery oss

(special case), OT MBA CHTAIATS 80e yea fami Saves ak

APSTSA OHA MEM AH! «8 BqZe sofas aT Aisa aT sian afem

HSA VAS ; SCS Silas ae wafers ulsas faves aon Ta |

Camalara HATSAS| (Sellmeier Equation).

wretas faog.as ae sists sy ag Shq-ataay SEA Sa

geafen cag alane fan Ae aa GeMTERe sis
AMSA AAT SAA OA GAS Als AIEpICA GaasHa Aalsae

2 a

1 = ] + .~——- — : .
f Ai -A,* 4*-A,? (5 8)

_And* _
Nt ),2

o® alteaca A Saetnnda aa aga afeaaes p ; A, B Bonia

GAS TRS A ST AS MA MB! STH A, A, Aout aye

WISiSS Borcesa (natural frequency) Aas SaRenss | ATS Faq

as Ass: oslo Welas Ves aeaA es ; BHA GHA Taws

OSS ALA, A, SIV ) MATA | OHA AA ass welas

woes eis SaCHs war, are sins Ta ASA alsa |

onke SCE 873 crn force ca ste aliens sistas Tega

aren face once a ale cereals AACS Gat SIMCHA SA 02

saitene cardmfé faserena aiferaceen aA facts face oma fey

Crea AO Blane Fagan shes AS GAS SM SKA AMeM

Biase one) | gio oes crema aatesr fam facaon sian

Org TH wh CHUA Grn Blew wa (aw sis wees

Wes A aS Alor ya SATE )

AA”. (A, wrerias sorcesa Aeferd wawers ).prawn l + .
yey,

aq wel + (5.9)



B42 CONS WICTRETAT

ale A, Sees) eras WM Barteria atone fen os

Bien Fae Bq Galas THs CM BH Sl cry aA A aie-

AMPA A 1 OF YF BSersilE Wa LETS SNAy Slam FAs Alors

ae: Tey aeqdg am A, on qa serie GM AG SAR

MSS PSI Tera UMwce aes; eae seAadA, GA Ge

SSH WA wes aT ea: SRM awa A wa MA, BBS YA

ATT ST FA GAA uu OF Ra OTA WUNAS Vt CAS WAS Ty wa

A aiae afaqa ace ace Sina FITS 1 oF farses Sis esi

TSE EMO no OT TA AA ANTE 1 OF QCM BI ass Bx

ARCHES FM AA A=), oF VM Bae yA sete wana afs-

ATCSY CI Wa MGA AA BE Wass saa afwrcesq was 7

wTEs Sly 3 Bes SESE TA Sor Bn aH! fey ok

Sey are Tare Sa Becta oe CraTaTa aller obese a — A

Care ASS cm Smee Fafern ara 1 scwk cae akroce @ afwe

oman ater arrarera aiars faan cm wecny Ales

Wem Fas Wa. Se camanics a Bea almscoa wawtacda

caara a8 aaiisaq corpalnere aie em es: £2 see sas

wen oma c@ fan e3ct adleaqts Sara saa Te

were Tales are SR an ay fagas age sseqian sera

AUNVTS ASS Ae oByfrs oss 1 os ias werlas Snes ares |

SUMS MAHA AA GRY MLAS SACHA BUSA Ga! WSIS
aBq Slory Fy OA Susiar oF By WAM sSA WN VINsS ABNlIAs

sian wisares aa age wim fagacc Senta ca BICAIR

PHS FH MEAS Somes LATS STAM) TA Gla Sugian Bens

Sawa Srrcess m~mfors SBS afera i: waa oF —yecay faa fas

srara wicenezares wae areas arcs oneicsia Gy | 02

nels 7s ea sera feage Te cael skra1 snyfer oF ast

FUS Al TA WBS Ma (forced vibration). aw oF meds

“a xe tea feare aia eka aan | ake Ce A OR

BRC WN LH CNM (resonance), akowa afsyzS aMcAcaa aMS-

acm nates afaasa cera fag atgesre aqrices cure RY

jase eof 28cq clrey afore ancenies GaSe Ma 2Ty 2H |



sq0:

WA G ABS BH (Free and forced vibrations).

awe Frying Goa onacey wee Beas wa cafe afss
omsia (mechanical experiment) at] Crem B36 ez |

‘RIA {\ /\
d=1.1

\J SS - ¢=0.069

[\LN d= 1.20
ig YS XS €=(.18
6 5
5 TM [IN KR d= 1.60

YF Se = 0.47

4 {r d= 12
— : ~~.

seaker FEt <7
e=2.5

!
'

}

f

j

i

1

I

'

|

i

58 &.46 (a) fou 4.¢ (b)

6.6 (a) a fora AC ass asa Fe Bb FRIrS UASIAe AFRICA

aire se | A OR C RBCS BATS cos AB ae CD Werere

Bre BSH CMSA SA AMISTA AL N48 my (AL > m,). coreratoa

ayis cranza fara Be Pefssine wea weloa wet fem cata ae

(impulse) aa carstocs orerlas Size Zee CHTTATS BAS FA t

VIM OF CHA MAMA MAMAS geTias slacq was Gato cuecwa

Sa ore cmacag Cah ale as ka GA Ber WB ale wAaTA

osf3 xkce satires wsaa sem Ben eee A way baa fea

are afaca: CD carmefics setae (damping) wer Cranes

waim, als stcs qEl yeree oF Zerda aes eso Wess

Sn SUBD em etarE! WHA cif TPACS cera Tavs

wena *isacsS cerare APH (viscous) SIM CHEM KTeTG MMA | AB

carecaa Oat) aneeat Bera FOS Sa ABA a oRSra faler

Brcesy CHAS ASIA WSN CHIAS CD OA CHIME AK

faara fours afaasa sea Sra) asl Se ATA |



84s CNS SICensizer

aera AB correte gfe fam —y CD crereté onente @re

Criecaa Gory wes wes ons Sm Wars wee ate ueila

CHRICAS CECH MNT GVIG TAVCAN BTSs we EH VTA BT

(damping ratio) ¢d aa 2am werfas amfarq (natural loga-

rithm)-cS 3m ka asniaysia grit (logarithmic decrement) ¢ Gta

ok Bio attra aq fafon carga ® opie Siam cren ase gers |

MAT CUAS LETS ASIA Coe apes Tarn fawlers eecma cats

aoe Waa MATSAG HK ACK Alors wfaca ; cae} yevaT

SSR TTA wet cM ceo ar ae ai Tes A

Wars Baza SH siace mai falsu weraa wan aera sian

fasrcaa ce fates cry ones ara Gre fos at a.g (be CHUITA BBA!

ata AB caste maa CD aacea Goa Fara esta obs!

Siam crn MAG nea | ok eer AB cera STS’ TT

Haase Missa Slam CD crrecea fawras aries ofagsy oF

era fata size) «AB mares Cath ofzasa alam @era crease

SAA AGC AAI | ak awe) SECS CHM BAA AB cppersa

wus 3m CD cneren weoles sorceea serie onfaca ae

Amplitude of vibration of CD
06 O8 10 i2 14 «16

Ratio of frequences 7, —

fo 4. (a)

CD creves fara aifees wifaca ae CD creas Som AB

WISH SIS Diets aiece: ane ws sinae faq ce CD

cried fara farsa siara eect wiesicey Sowe 1 | qeR AB



Taagae 896

CD qeiva’ werlas crema as s8cq Sia CD cares faa

oaa NIEIBCT | «ae VITEIRE ban Taare mA aetaTa Bom face

aaa! «CD corres qaica ata corral Sona Cnds AS ATOKA

areca cornea faaran afanse ws siacai «8 wea fauna

WASTE CHCA TSA crac BBA [ Tog AL G.u (2) )] 1 oF AW caw

wacaa Maas ~Aaihs wat ANA ( Toa a 6.6 ) HI BBaA 1 CD

CALHA ASTAS SHB xa] FAME v, QA AB CHecsa Fqes

vy. v OTA MizTeA Slax CD carey faacaa Ora fara sere

CY RE 1 Baa CD crenea AaAPS Fy (forced vibra-

tion) Bra afer 25) v sence gfacs efeca: cacy a& gBio

wes vy, wa y os falsy ayencor a CD cacea Tau

CraTC BRITE

50 Al 6.u (bn BAIS SocAy AK WH AWRS CHAICA ASAE |

o& fon RACE HN TA I ALTATSA vy OA TH TS FI AMF GE

Cres gales Scars Te TTA nee By ANS aA AAA AF

180"

a

t
i
!
'
t

t

b

|&

Phase difference ——~-« 8,a5; 21.20
210 -

0 Oo5 10 {5 20 25

Ratio of frequencies i

fou ¢.u ()

face fea ern gies acs Ta Ok MTB v ET vy, aR Tare

CHATS es SSE AGTSE ELH! TWA vv, SI SA THA AMT

wTGTH 90°. Ba v ae vr, oe CTO CTA BA SHA men-oreles 90°

qrgita) 180° aaa face sce ees GIT 180° se TS

eqafhay eye STSR (asymptotic nature) SoM MCs |



BQ cate oenretrear

mia et afaaSae Bs TAT “ian wa fants

80a) Tea A a. (5) SACS CaN AH CA HCA Mins aly yak

ex sx ota were ofaata v on minaseaa Soy gq Fare

jaca Sai ase ok oy oa TA awa CD carers wiles

Pores vy, OF YI Bese BEA THI mm ya gu aizafes

SAS MS AC, TACOS Ag Tigra® 180° mfaalese xem

Wa Sek ate wwafagig oF CHI CD aa sian

( ents art fem ) oat sal a Ura cH BAA A ASB MAB

AB ET SB, BBS BA efsra Gorey Palo corcsy

aet esters strat vy os miasg vr, BCS ATA ATS Galo

Sd) Tees glares aisca: eB abo Sse SMISITS CHAT FH

aim fon 6.6 (a)l-CS CHT WYA AB CAA BA Ae

esis cones EF arn sa: CD crerefer crt AB GBcs cai

me EF careaioa Ca AB 2305 3a zien sare Na CD wae EF

Crs Blog Sa warm wae AB cnreea Sa TACs OM ATA

ani wifaere ofena om crmaeqie arnaera STAC CPA AIRC

CCD carretéa areas Fores AB cies ZEW BA TOMA 22

gion wes ones orn soy S8c4 ( Sa Tm-mee oF ma fsa

slay sons qBiva onecsia Saga; mies yaaa] Sac FeTH

NEB OT AT SBCA): WA OE GaToA aie ass facw war oy

PTS! EVA BRAM Blae ya am EF onecea wWerlas

series cam} sen Ba) AB corecea Tats face ats fam glace

enfera: «oudie CD oa EF ommcaa fanate face face mia:

fay werag algae aioaa ACH ACH MMA OR mizzicar ze

ofaates 22c3 oe: | ain eacaa TERI AIG Bla Ya ST BH

¥ a ome fog rea oneles Tamara eacq 1 NA ot TI THAT

ACH ACH <2 veya onesie sanz fay laxafogrsza afore cat

THAI AR 02% Hea mes ASsnew cH ANCHE 180" ( 4 7)

Bava TN

mT Miaaetaa Soa Borcesy yea Bocas eats fog mfaaiss

afam fame craic oiens ona) «AB HmefeR ay awa BART

wal asa zara aR ren alge esil aac AG a FSI



Tamgaer 849

Aiam ASR MH Me sews Alor wes ae a1 tae xreie

CHNRCH OF CHA BALAT AVA TCA CHATS Atatiaw AACA wae

cnaete yiace eniave cen aaa cl zea afoaa crease

ait CeCeA WSTAs CHS Bes Cl A STE BAHT

Gornaz ats ost fers eras fey scea cnaasin cnewsy

WEIS CHTBIA BBB BT ABH Ber wy-cza faocie feces

are Tam yface aiera «ere cren ata Cl ACSA CHMAS Ale

CHACSA ATSNAS CHANIA Getara yaB sing aa era csioa

CHTAT 2H ABM UWA 930 Fz) ona Fyn seq acs faeces Pores

SMA AF wl HABIT Teh Ware Sess Faq AA |

fasgaceta Shee CHS a) (Theoretical discussion of dispersion),

Socay Saas miacatere aka Taga Sies BITC

Ba) SAS MA | «=F GBA Faugacaa STus-paala (electro

magnetic) 15a WIA S41 AVI | AIMS ASCH GG MAMI TN

TSS AM AA SA MES AA! oF By a camel Targa

(dipole) afew Win | esto gg seq ug as ( Tea Ae 6.9 (a) ).

Doe

(a) (b)

ba 4.9

Bara sees feats orm Tea 1 | A MANIGTT LATHE SIG Ae
Be C came gfe cores tiger: ok ares ca geior

Fagieceey (electric centre) YATES ATCA AAG AMATSt TN LEA

wy HIGIAA oF A seglers rama gees rem farategqet fagrer
wate feonca facasa sar areca) «ak wagica gals fandtentt

fagie-cag enera Beace ven ara facay (dipole). oF am asit ge

pucea afew aren aiiem on seace! «at areola feng area 7a
weong g8ce orca | aifga xkcw cormegy fapececna ae EIyIe



say cae wera

aly Cages cag g8ioa aarga ann ga se kere am a

Weias fecay (natural dipole). wei fag afer cute

wi cae San fam Bea —oRwMs Is yas (dielectric constant)

fafen wear sen Tacs oma) | Sac Ne feaggian esto

jaca faces wahgs gema ware corey aera) ok BTECAT AAI!

aigwaa cme fagececsa uley ene sear enfera sen

aivas ace ace feragyinn aie a Eine aigca; Be ok QaECAA

Sa ACH ACH SACHA Tiscasils yacan ame stacai fasta

eraa seryiey 28cq efas Terag (induced dipole). wafer

CT XATHS OR GAS Tansemayina Hy Hel sa acs |

Tey aies acu Cages cma oc afar ak cara wera Sq-

grea Cagitzs cam geioa cag sam zal aa cae SNS ase

fecages afanz xa arfecas Cagifes cuca eras oe oF eBio

Se cagA Say BF oF Tacaga ale on ale akafacs siiaw

ferry aan 2m ess «fee aS 6 9 (b) oO ORAM CBS SN CHITA

sears 1 S55 Bsa C an a8is areas ose 4 sete varas)

AB OR AC 42% qeiS ATA aa BAS CA Oss AREAgA Bays |

WEA oF5% cwrs Bay C ak fariecsw (electric centre) 4 Beng

vfgs wereld x2ca sia Pera ara aoe souip eagifzs few sBre

faaatrs (neutral) 22741 faa atecsa famerse ia «f

dagiies area sige Bm Ber Aol asenhs ald facages

MATS Z2ra |

GEmnsie werzela (dielectric materials) oF aes [an agasray

encase fama oF feraga umes 8a Bre Fa) wai = xafo

Facagee aie g mews cares Bivese nat WIAs woTas Sioese

asary as aizicee arees Sforza aia ~¢ oe a8 G2 aisha

sera fagecacea aTaia gee ea] Bla fecagioa S1as (moment) az

RF om SVC CAAA CAN AT

me gel (5.10)

eB Sms Weiss wae enfas gz oaraa feraga cows Fe

gaa: ate eniad ings coms niga ekre sae fagiecen £ cA



Faopae 84a

Sea 0 ores Tecaga fapesenaina seg geE aca Sete eq 1 ta
OR IW AGTH Wea (force of restitution) ANA TA SIT Songer
mag AS sa) Tacaiers fagesenging ae ass TUR oA

AST A Ale A SH GA AMAA CIN AAS oma

geE = k] (5.11)

OUTTA HH Rene A EL fanecsma nora waqras wze woras

wera Ncaa facet /. ar aCe enias facaga STs m WO
3,28

m= qel= Tes mak (5.12)
an

awa <= 2° = nagatre (polarisability).

et § + I]4 tot Ft ty?ree tf + Los t7+ § + t+ t

15a G.¥

o& areta sufas wartcag ser Tac Bae faqa ateien

siaca Siz AHA fo AL Gy RAS FN VIA) «2a aslo WMA

MITEA Aeeilags (parallel plate condenser). TS FBwTS ws

OU ANI NLT CHSHT BOM WCET Aig BCA se Tayiec#g D

aay eemce | fas ob faeces aa aie yeios ACNE BIA AT

aBra aia DN Eta oF BIA SN ASMA esr Tazieceu IA

erm <8ca 1 aan faeces Gahgtcs ea snyian aTatA

e8ca sa Bara wee age faviecsa D of am fag gr neta | aA

one qBida Ncw EIA MT ACA SIA MCSA Faye SMTA Sell TAS

(surface density) aw s a Gla D os TA FWA

De Ans.

Fey NCSA ACMA ECA ATH CHS AGN TEMA MIS. SLA A ATAAA

sayin axasean Fem wets fateget faye Geis Lacs



8¥o cere wrerstaar

TEM Ma BWI 4rS,. MTA S, ATTA we Seo faye Srencaz

wea wae! Cae bows ors geida aca faqecscoa ma

E wipe

E= D—-4rS,.

E 4nS
a 51-7. (5.13)

D we Eat Bese I. TAGs yas (dielectric

constant).

; a= € €= URUHENS YAS (dielectric constant).

GIA LFS NASAL ANTES (polarisation) af P ea Bra EL fagie-

CHUA MSTA WNTAA Sey (displacement) fasfafee asteqa qe

faatae 2204

De E+der Pam f+ daNXp. (5.14)

aM N OSS THT Gq AM ok p aisle gga ATAStaE wTA |

FSS CN ATF

Sige gusta TSI Lkrs mem az

Emp (po RN ASAT ) ($.16)

o_o STAND.u-) E (5.17)

ae SILAS Cre secaa fess Tam ae Sea meee snyter

Vasa CASS CHUN TN WSlas We acs wa ak massa

ofsréaetn (varying) FH se Rare Pores ercencea Caisse cHeTT

Pues ANA CRM ass «ae aF sorginr wrcay wr a

ates Aaleag CHM TH SAS SCS (inertia) atelam, Paleains

ana afsiam wae fanecece nisesera om featt a7 aéae

efeca) 81 aryl TATRA Gale Osis ows Baa siacse aers |

epee es (Helmholtz) at ccars mite wanes sage Baa |

atic eran afocecon mMies gee aa kar waa Sea Tres



Tanga gus

vias | ak mae Taczomn eats song afea asieaa faafnfvegen

CAN ATA

Mx + Kx+K'x=qeE. (5.18)

awn M aq asa sama ematagiagn Saag wis, K ats

RO St AST a (force of restitution for unit displace-

ment), K’ ese nferara aan Gee at eae x, x Gat x AQ

BUA HM, ASTAN OA WAI Fwecsre | saute senior seca

faara ale A xa nas fagerscsa sores aig say ta Cr Aa
x = Aewmive (5.19)-

ara fagierscaa Taare oan aq aie £, oH Sta CA TA

E«x E,eo7itt, (5.20)

ASA WTR

Jrivt
Mx +Kx+K'x =qeE,e

walleag 5.19 ce asa a yeaa asses Siam me AW

x = 2nivAerTM"!
i.ee ; Tie

yw — 47?" fe

ASA AMBIT 5.18 ce AN a

an ty® MACY s Kaen KAU

=-geE,er"TM. (5.21)

eq, A(K + A 2riv - 40*v9M) =qeE,

gqeE, (5,22)

Be A KEK 2niv— 4a VM

ok afer oats yas K ot sa faafateoqey Tait Sa TH |

AICTE VeTYferA OF A Osies Weiss Ses Ks ATH CHAC-

TM ak arcs sire sizm erfom crem ea Sa Aa ak WEA

Bonres Shors SBS Kiss | AG AMAT A AA ae FF

FAM CHTTSrN Sk! Fee eats weiss Foncse Biss

aSarq afar a worcaa Alea OT ATH

Mix + Kx=0.

>

(5.23)



G¥R CONS anenrsiaenrs

GI M om we 94 SR COVEN ERAE GH TAR GTS sey

seqion Som Te sem sa SVACE | | ZSAT Ayr

#45 x= 0

ae xt+w'xaO, (5.24)

wee BUST FS Pos ( HTM CHIT SA AMET FST )

wie drryy® ; v= BT USTs Ses |

Ke 4r*y,*M. (5.25)

WSme Alea 5.22 ce arn aA

-_______— «de E _ |
A 4n*v,°M - 4n*y?M + K2riv- (5.26)

ate Apes RBCS caren at ( CRMPRIAE MR wa aTheTS eee
fatto Baa war Fela fara faces wa aaa saa )

Kl ew day M (5.27)

AN
" bb — Frequency v
ve

Intensity | —
T54 6.>

a adieacn v's cmraenion eG eee (half-width of the

absorption line) atTerd sree i crrgnita cecaa Clase Grae

Raa gone ua Vlse aA SCS TOM OR ge faaa

arrcesa sie Taansen fac ok senes » aa Nia MOM WTA |

spear water 5.260 agra

y geEy
4n* Mv, — 4n*Myv* + 4n* i Mw’

. geE.
42r* Af(v,* —_ y® + iw’) (5.28)



Taegae Bvo

malieag 5.17 cece 4 eR! Trace

sya 4*Npue —) E

oR aslteare p=qex=qeAe 2nivt

ut —1— 4eNgederTMt
E. eomivt (5.29)

[at abana este e gery Cantos aria wae wane fornia
eiitaqcera Sia (base of the Napierian logarithm) FMVS J

. Nq*e*

1+ aM (v,* —v* + in’) (5.30)

ain ren ATH
Nq*e*Ta (5.31)

BC FIGTR

prone (5.32)
wat —y* +i

08 afarena aforncesa ma ests ata atecs mea AeCStE |

a agian fantatas oreiscs qa Fa) a

. 2 = —_ : ,ae pw Yo ‘— iv ) —>
(v,* —1? + fy )\(vg* —v* -bv)

. WM_” — 1% — ive) (5.33)
(vo? —v8yi a viv

OAL GI Ail ABBA (real) xfacer Awa aay Fis (imaginary) Gey

geiocs orem slam cre ae

over — 0) ne] [aiieas 5.16 TAR
(v2 —v8)9 + vty?

afzaj (5.34)

TACT Bensley WA MCCA Caracery Ben Ae Tey Sosa ATTN

afenacess adteny Tend AGN SN WA) Gt Tie Bers

w-l=



SvB cons onmeTsena

an ma dala ya ey sores ennies anna afer sen

Facto SH As Wa asses pp OF WA 1 oF GlvimM cael sBra |

MATSS Baa somes 4y aforws eatfera afsraes v or wAe

SS AMSws wlara :

OR BCAA Wn eeATe cle caayycagsre (Helmholtz)

TABLA AAG AWAIT THAT ASIA Ne Bay 1 BAA yes

Y-G eae STH (Drude and Voigt) fag,acra waste alae athee

Baa 1 wk aherTNR WTA NSesza Sen fea Aly HH TA TNT

FSM ACHE CHU Wal sreiewse abraeuls faslaiys vacew

sa

Green
awi(v,*® —v*)

OFZ HH Sac Fan AeA ca a aMlaaaioa Crermacaa aAstsa

5.9 as Fige ya me sre! awae aie YA LEIS SHINS

yom Bnhss ences alenaa facasal Sq ara Tra TGA pw 2F

Ay 1 23 SCR CH TA oy OA MA AG ACH ACH py OF Mae

MMI BCS Wl oA ny (HVT, oF Ys Bice BA Alec )

yg ates wafer: lagu. e+, arate aqarys bea

SBCA Oat ST SAAS A GAIA FAA! «SAM CAN aw

Bis nae eracha ahesrene craigs (Sellmeier) sheers aire

TCR Weras snes +, oa Bara ya fae aca Ta 7 |

TUNA asic aeias Sones, at CHD wleracesa + OF AF

aiaqzeraa core ate crem 28a ( fea at G.d0) 1 ak Ce BATS

(5.35)

Mee

i.
——ae bfee ee ee ee ee

%

feu AL 6.90



Teo S46

CHU AA Ay OF WA WSS WMS aq ona vy, FA AMA BA GIA

aTSraes yqrAs wiitaa fers aArs aes wa ae y ag MA

Ho CNB) AM Ml A SAW ohernaespa Ta GIS Eh S876

NAS Bia sae: Ages aes orev oF Baa ACH aN +1 OF

FQlsie MCA! BWI OAs sew cay», Ses qiass

ONAA CATIA ATA MW Sioa 2M HIG, sa oF sSonvesy
Sem MCAT WA wygrr Gnas rena aie_AS wrens maw

Aq RTH BA, AWA BTA alsraies face oq Face HEA SH AD ECA

94 cele aferaa ccna faery aaa slam en aetaa ales

MMCFA CHH AMNCIA YA MSN Ba Baza sian cyraa-rifeq cpuye

SAMS MON ATA TAALE |

maleaq (5.34) oF cpa fay Gorargs wAfan cen cra 1 ae

CO vy Ua, OF ANA a Sade Gia farsa Thea gals pT

SAN: SI vy BSopsslog Wa Side AT Oe MATHS ACS BA

Bea AN alo ass aia varas aly Aoi BMA e& sara

APSA) VDF VI WyTAS WAT ALA ARCS ACI a |

Srcaa zifrmen alza siacs Tecaa sorqiaa aslo areas

Ses», LF Tayi eae fey srencad Sora aw astys

MBCA SU AERA aes, AGA ale Bacag fafen asia Saray Seq

faCITN BN TA Rel Brassla Vea qtaas Aq (translational or

rotational vibrations) SIS) FBC LATS ASTIS SNS AIT

enfaca eae nalsace aizis meifas seonzesa Gay esis sian Fr

oad sacs 8ta1 ate ye ee, BUNT OB RIB weilas

Boyes yA] AA TA Alsat (5.34) TS rw BAA

wt-le > Sun? ¥") a (5.36)
(a? — p8)2 + yey’ 3

QU AWS MATT CHM one GR vn Me atele aetas

Boneesy TAL GTM BCA | VTA TANT ASG aSlas Fos

asa afaca, aslsacre SSIS oF Tacs BBcA |

BLA ANAT CHU y GAL, OA SAAT, MT TH SAF cers



She CONS WKersizer

wen aie cre mic kee ya Mis SM AM Sta ay

BiacS MICH

a tle Ses =v) n=O, 1, 2, 3 ete.- p*)*

ae er ems qeeatt Gun> | 2:
Ye —-v

wer sifenate (Complex refractive index).

acffaasta cl ANS Texted meicwa wa velrerca cies sx

CR ATE CHE ASME TA aon em anes; Bar fasiates

are RBCS FH aa
areas aut fem open vay ale Recs cua sen wn a

ea Sta aslo acensataa fasraa cae waaata ga wm Tey

Carace, Mmiaaiy ate Caml SH AIR BH CMA ASIA oR BN ASA

Se TM SION WH MancNa AAR Sea faa ara sacs

ens: Bam sc aricaa feera x qay Alsen sinay ma Sem y

Gry) ATH

_ ay ;f fw

yo de” 7% 27 (; Ar (5-38)
Q nisaena A nnwiss afeas sens fears, a’ areca faercaa Cafes

caracss (linear absorption coefficient) ; ARTATS OF BBO uv, TA

Fa LIM ens, fey sea cee Hem SA 1 WARS LOATA

Canes a WTA FMeCS EAH! TF Ses wea ae A SaveAs

FROGS 1 wecNa was TAR A Gay aigatad urn fauta ice aa

SYNCS Bars, BA OR EAA aaa WSIasy Caranes a’ oF Sra

faéa afacas Sax aaleacer aleve 47 fan cerca

y=A cos (wi-kx) A-=fagm; w- gdh ana - dave

katt , MOTAINeN (propagation number).

Voce AR STATA Via Co ATH

ya A cos 2n (z-- 5]



Teagan sua

ak malkerete 9H APNE CHER I ARATE | ATTA eSAATS

afw aa uo Ba Cw fates 28ca

y=Acos dn = =)

Ga ARNT CHAT Fen facaoen viacm Bera wer Faarcaa BMT stam

ate Srorss WSIS AANA SAM OTN TH

x amil7 7 y
yo he eX eer! T OA

ux =|t

. yo jean A Qai

_yodt (ae |

ar St)

( gence anf om azure}

tux
eu yee? AL (5.39)

BE CHE um (1 — ia) HR LRAT | FSA CN MASE CY ATTA

CARR gen ACARI SiaCH SACAA Gl Aallsas eM TA SRT CHAN

fagta Gay AAAS APE VAC oars MTSTST SATA OR CH IA

CHU UTS ARICA TTA eiOH HTGIATA FAA 2 TTA CTA AACSTE

p= Wl - ia) (5.40)

aoa o& wide afer SA » WTA 5.33 oF ATSAMS uw HF

BA VITA BiaA ATTA

mw? —Leye( -ia)* 1

= pt —p'a* — 2ptia— |

vot — vt (5.41)
"* a? —p*a* — 2p° ia - l=o (vo* — v3) + pty?



Shy CS are aer

ASA Ws oa sors sey Pes (real and imaginary parts)

Sem Siac Ct aH

au" (1l-a@*) -leo
vite yt
0

(vo? —v)* 4p (5.42)

2pta=o sd (5.43)(vy? — y®)3 + pep

ag ailera aie areca esi weiss sons », sfam crn

SUqCE 1 NIMC AH SYS Bones Bema ars wea acwisie

PPUCSEA TA QS MT TSA NTA |

wfans fargacea *tetteres eiwefa (Experimental demonstra-
tion of anomalous dispersion). |

1904 ara ara. Liss. BG (R. W. Wood) onfears aca cae

coy ails ASS SIC Biaas fagra asis Ble pea oh

Cin ome saa | ok ones wat 3 cm. aCe 40 cm. FM Aste

Perea an AB iam daa we ocven ga Sea Sys fra ae Sz

SH SS ERG aM (sealing wax) aq Siam css Aves We

To pump and
— manometer

wet cottan wool

Flames

168 6.38

aq SKA Som TS Sm eH cm Ok copa wey fem ay ACTH
wis ome! came see wk sie safe a arr Crea
wn featn aca Safsern frm arn acnea wae ace ary

Sal sre wer fan feats orem was 1 ek com ga ae wait

Corey FM Ba ; Be oa alee qkave 1: Pons arma erence wid

ae fea C aie sian wrence eels aq an aren fea 0% ace

MRI MK ANE AICTTACKAA (manometer) HES ACAI SA LF |



Tagan 8Va

sbaa Bens antes aqeias ore aia sian Bara Atcoa Ge

aaa yiso Gam aise eae sea confers ange gam ae Fa

Bers ants oa fag MIs Talay GA GS aa Fa LOR |
ciicum sige gezigiacs ams afar saree Clas OTE

ae, oa Bian oF VAcwCMA Ties soa VMTACT | MICHA ALRTCAI

o% SBrgcacas Slusiond crete faces earq 1 Ha I MATH

SRET we ACMA! Mey CTRL aca feeraa O11 aT

1-2 cm. Sate ate Br Bra Say Cufwam veqiaa Bere oniwar

any aie Bn Soras free Ciacw enferas aca Sotwert Gen

feetm sre wee Gufvars aren Grates aig (diffused) 58a |

aq oiaaie SIRIGNSA AT AST Aiea SRI ok WIV AN

rears Cufwars area cael acer Soralacs CoA TOS ACF VA

gira) age fegea Tala Ta oat Sisal 71 BS ATTA TCS ATG

etre Soraa faces Ontuas ars GASH Osis aTouNs (gradient)

ATS CVA AACS ACA SISA SUC ASA TAS GACAT GAO OTH

eras Gat ob aleme Aisa aa Cutoay BIG) OA SBS WNC

Srfais oats, saa acer Tacs Sew Ta Berry CASA ATP

eB mmc sigs mee sey TEeIAe Boraa Tacs nave Glos

once TNC BR AKM LATIT OF ATTA Ais Bal ak

BAC AEM SNSA ANS AY AK eqdreea ater sian treet sate

Re LEI AN] BA Oo AIG VE aigasie Aa AaTA aa; ales

fare ame AST YS CTT ansaté aaa atearen Meat Se

qirena aA 1 cm BORA GFT TAD (diaphragm) alfacet Stet Fe

onan aa , oF Tyots Soca ales acalerAae FANN ATASI AAA

afeaz) MER) ARTS PCH |

srrereaien BHA oF aCe TKS THAT LF SAS FELSG GA ACS We

Sra TAA OF BUG AAT Bes Sts CHITORTA TEMA Tee FI

ara | wae Boras ace ce aiid aH SIR] STRIFE CAITORTS
ayes, wear BA: BHAA AGA BM fam aaa aPato cael TEM

eiera Sta 1 Bea Ce AAS qICarearaaen ACSA mats
wmisan sa ( Too AS G.dd ) SIR ales BICeUFAe afip R208
Boca wat sins cs 1 FHA A TAN fererea SICA AToAAATS



820 COIS Senreicer

aierses atan arene meg wisesaz efim acs! sek

COE SR Cl OUTS AIOE GAGA ATom AAA ACHAT ATT ASAT

eiaca wea Bare ani Tem saasie ates feerca ae afonze

etcqa: 8 foarcan ois (base) aicee face nae elie Borcaz

‘fars wafgs stra

Ly Steel Tube fF L4. Spectroscope
a

Sin G00006, Sit of Image
ve Spectroscope

fsa 6.52

ot mabe Aa ae Bees encéa oem L, am aa

crates Sy corse sai xa oF auifes frm saad oa Bene)

arataata L, Gr Rn AMes Slam Fens area vet fem cose

Sn SR ROR we fen vaca oa ara aslt San cis L, TH

as ence aciierdberaa (spectroscope) a@uifea Boz wen aey-

Tec sis ayia BIS aa cuca oso fafa ews siaare Tree

em cantedios Grd aqelas oa aiian-dieeco cautents Gers

GAMUT ales eka aes Barwa mamas Casi Aloe acs:

ae evga fests crofecda Sem sean canteca ca agian 8 e8ra

SQ TH A 6.52 a we sags wacaa alors Va

since «ote Sracee RAN Fe rs ale aa T Siam Bara fess

[rn SCM ASA FA! | Oh CRM ATA ATM CES CNTvAT are

a eam Ae scmisatennna Soa eae ates avg alas

SNCS MGR GBs Cardia era ae ating aefew wea

cuiega ose faqs af etcqi | ora Am ereen gece 8 Tan

AS Tema shiin-aace fagacra acm Rea atecacas yisewca

actif crn 28a Sia SETS sie Taaafogs (continuous) SIvens

ate ; Recs aM ences sols an Baa ATSlIS Scene FTA

wiles [ fou at ¢.30(a)] |

ett Bors aaie aetcwa mes aa Siars rae Siam oneeie



gad

(ace | en aes rH AT HL CTOS
arma ACS CEA!

ae TCR TY ORE
ca HOH 5A BIH
orn ean wera ToaceT prt 1-2 om ES

ge a qiawen mr Cie 8



Saez CONS ICPIFeTAETA

wa Sreenrsapagyin Cray Tees aieare ; aciie-ateece crentecas

feats SeBita aa afm alfecacna gece etaiacs alow faces

aiface crn areca i | Bre Bera ae B® cq onfoarcsa lererw of

SaMCUesia We-1feraq, (phase velocity) Ca NTETACNA COB

Gaal art we Barn ferrcaa Giaa (base) farts fare fags
TA i BA OA Brey Bcala CHG OF Tapife farls faces zens

Barcwa faw Gocaa fers mera: fagifea fase cn ge cones

fea faace wnafes stra: @ar sm fazafen aciiate

Sita fom fos ae ¢.90(b) om C6zTM CAMACA 1) «= WSTlas Taoy.acea

Trers epic fates cantarda ences fasatory fags cea se

Ox Recwa scsrsak fagits foercaa eiaa facs gem Biss an

aferacaa yisewen 08 adiiers capi orm Goce faces afem

ens Se) ( eH AC G.s0 (c) ). Fey asa CHM AM REF

ecaa ge mem 08 Tagifwa apis meme farale 1 Kee CM ACB

arcana Tacs core Sie AnRpTA (Cauchy formula) cauca Soraa

face fags saa een crea oniiesicwra fagiis aoa Tees cre

ae Gy ot CH BSA , CITA 1 OF SH] BN eA A

VWASAs Bass slags faspz9 (anomalous dispersion) azn

Si aa 8s) amie ciiunrna cam se Sena awa wails

( HPSS YA Bersile Blo ) onrzanfoa alave oF mls sere

Bq MVS CHA AA 1 BTS ANTS ala Ber yaq sq) ou Bla arn

TON CUTSRA NOMA TI BA Zou sep scm ak ae Axi

carfas 2fcq am nae cacee atiiaa comm fea ae a.s0 (d) oF AG

ayaa: am teaena alas aesa wie | onfsms acer

qe FG Sa MA era aefiera casa Ws aA a.se (b) a3 As

Zara

fargacea yun tee order) (Testing the validity of the dis-
persion formula).

leaps Aram sere valle) siege on yaaa oeicels ARTA

QIU PHT SN ey | | - BSAC as-AMEGS (monatomic) NA

erica (Argon) cay at gi eran Sinm cre SCS Mca |



Taogae 820

TAT QAM AAs ne oF aT 1 at Yat serfs zz

ASA Vara CATA Cen ATA

nt - L=(et Ie l= Ap-1) | (5.44)

year allen 5.35 acain sfam arora

An- Wy —T EN (5.45)
aM(v,*—y*)

a8 aibamrena M gakcor worl aeela ayer Scag was |

FSA AH Vie Vcrsdess Hem ¢ TA OA ACSC] ST LH m,

SCI IN AVS WITH

Af=—qm

1 _ge'N
277m( Voir y*)

tN
ate crn amg 3° —~ (5.46)

SC WTO i- 1 = (v5? — v8) (5.47)

Os MAC ATSAacess MsPHes Bay BeTS g OA Ni Aisa SI BWA t

ek Wars facta yyy! oa ferwwAs 1 OF g OH TA BE AACN

SOns Sqn ae oF Ae AAAI Nye aye Asis

(valency electron) ataia aaa xa fam cure ere siaqa Teas |

malleny 5.47 oa aiene vate alae BCH oo OR vo OF MA Se

was | Barasz ae, oa wa fagacea ons cece faa sm

wel! em faferacaa vate GBs e wa — os fae MA BT

are, Nwt ame ai yea af aw vega sien Tater

wroqcesy wine aa aforaes aioe crn wa @ Fale fastetes

SSCA CN AT

-t- 5x 10*"

ue" ¥7953 x 1087 — v*

a& 7g etre cormanfda axes MGA 708A.



$28 Core SNReTeizeA

Te-ornaees ont Tema aie gece nT Ce oe 3g

SAT SU ATH VA GTN AH

gy — po 0:754x 108" | _—(0920 10°"

16681 x 1027 - »* © 10130 10%? —»*

OUR BUNT 7, ORG, OI MA MEM AH TTA 0.69 war 0.84.

arm cnaiiga Gawd: 735A aa 943A. Fem aw ory

TVCSE Poraeiin BemsIAI Fem pas AVE a CNToR

ama cw CGE (Wood) where wa mle sisce ism

enrszirara (Goldhammer) faafatas WD WAR SrlaACEA

u-l= 4.54 x 1074 + 9.078 x 107

258.9 x 10°? —+* * 259.42 x 1097 — »®

a8 FG LACT M|A ATH

g, 0.3

gq, = 0.6

Asa io nats ares 0.9 way a1 oufwar crawl Brerada

1 od SH AM | STA BLAS CHUA g A TA HAC - TH A A

faces wife 2805 crew) BIBca ca Be MA AAS HAA yas BE

SBM as Bsa gq at ad{% o® majacafwcs avenca acai |

BiG Ma Sracba (Drude and Voigt) AB xcs aes aco Rca

CIM A A Fz) AS cre aH ca Shera ya ose AAT wala

BAAS | CBE CORINA GA HG Ae SCACGA ANTS Cr ATH

ern lt - a elt" [ne |
"0 Pm WW. Vo

ve"

wae (5.48)
A?

Teen Seroncwa (Binomial Theorem) a& AI Weene Siew

ers arn aH
3

wtetto(1+ tee 440° 4.} (5.49)

sina a caraanis eBcw yea GATES SaMCNCS TT CHPTNR EY SCT |



Taagae «Bae

a,¢FSA ACS Ais A, RWS aras TW MH A SIO a EST

ween omaincs fea eke aM rem am) «2 facsm eke
CHS BIMTS MITA

3

wr=al+o'+o’ -Ag
r

ah GM SF A=l+o’ GX B-o'd,? a TOR

B
Wim A+: (5.50)

spare haere Sones Me AAG Blan Cr ATH

To At _ 5. BP 4 «26
oat? gatas

Al=wP: B B?
; OD a ¢ AS OTHAE) CHwA

2A! 8Az

qa magia UT slag FIO

um P+ Co eS (5.51)

GRIT shy A ose Facs P.O aa R TEae yas 1

wafae af (Residual Rays or Rest-strablen).

sus9 Ata fase (Nichols) CBR TA WAeMeS ahaa Cs

aa afseana fam aden sfaaa ama Sura fag Calersy ees aca!

rey aa ainda ae Gas ae aloraay alam Bee

cash SH wae TSM 80 BBS 90 SIN WHS alesiers eA CCF |

OMA Gaia Bl yA swe ( esa 4—6 Sin awla) aforery

creara | caw (Rubens) way faaepy 08 Cafes; sie Arnal este

weg Say ay 2tcs fate fasaien carter ahi kee ad

BI SA SA Gee TM aT! OF CaN ae ea ‘aahes

afew (Residual Rays).

eaie qacetaam (Zirconia) gears ats-omtaloier (oxy-



Bay cote wmenslawam

acetylene) MSS Assy nay Blac ofS Ar Bu aa ae eq

were faaalg sawcecdia acdiin fate cai ok fate arenes

Sse MIT AACA AIBA (collimation) Bam assis cennd-caa

wares Sa snes sa ea P,P, Py aa P, akg oak

SIA Slats CAI BIS; SAN wamcaa AMICK fot

46.38 a male sega TE 1 PP, SATS MINTSS CUT MAME

sats was e2rz afeeins ctm oninca oF me sic yet

since ore BH Cl Bas eA Basie Saweecha ance aca

CUee 1) FRB OTB BEAT CH OCHRE TAA CWT 8S, AL 20). GAF-

Cara ace seen 80-90 on afesianwe gn | oaaceiiaae

afifea cury oS Santersa sens elas faso-wacenigs (near

infrared) oa Pama Sena Sass Waa cy sy fey oa

SN CH CoA alse wee 4-6 Sin gen Sfats

ofeeera 22) aera (0°04)* eee (0°06)", eee 0:000064 wea)

0.000216. yer crecs faso-wenizgs oe pT soe

Sas Wram com eWeme silale ahesacaa os Ve) aa CH MGT |

SN S5u nae 20, aa aleng Blaen agra (0°9)* gag (0 8)* adie

0729 aya 0512. yee ofale alesncay wa alaance

oats) starm cre Nera el RAS ASN 85 Mat 20n Od GTF-

waz asa i ak vaca vaio Geico Semen mea aa | BITS

fea mac ant sartecha asad aha cen sian Sree

Tafery ages fagacen wate om am: | feshrs 2 opefea mace

fate aqre qaeree (selective) afew aay crac ate

facta Sn WEA TH |



Tappa 829

ATS WIA AACAIG aay AN Say Cen Sn ASA

SRae | Tae ANE aga Sas Taga slam cm CHS STF

SONA SA) SENG SA ase ofas cren sea |

ay SRA (in py) qe Savy (in 4)
Quartz 8°75 aae 20 KB, 81°5

Calc. spar 6°75, 28 4890 Thallium Bromide 117

Lithium Fluoride 17 KI 94

Sodium Fluoride 35°8 Silver Bromide 112.7

Rock Salt 52 Thallium Iodide 151°8

Sylvine 63

Garertra-facatea (Focal Isolation).

esa ANG Srwcacsia aha sm sas as sie Sony eerwre

careria facaa orate: at omefers 2 afeagiea ( aiid Sax-

Coma ) aaa CHTATO TA aTSnacesa GH TCE ACTIN ~CISR Bat

oats ecnqnas afea (Welsbach light) fort ame 2a skew

Tats sia] cm aicaa oso fea Tea L, ray Gea eraa

Sorat oe OWN SeweHrha afew Tay FCI

crates cm atenass « oa 22 as serie asi Tay

aaaa aa fre-aacenige ata cam oF Wa BAS ST BI

ANG Srey CHSINS Bal ose eqs HM Fa) Baa wacva

re aw afsrncesa wai 8 vas aba sa aiem Wa ak AS

CVITS CH RMR (divergent) 42M QS § | - SATS as GTS

fees (F,) ca vay ate OA Se STAs YN GaAs SAM MTT

Sa ca yas ate xe ww aaaa a ae fase fem Ll, crm

OR



SdY care wreernrestaar

SAATSS IH GAG Ce Ba Vaaw alae carsmlay F, 07

Taare aéara etiava: «wale ae Sina aL, aa PET OTE

2 cm WW GWE SIS A oimem rem en ae ERTeIC eH

Cartes aPeqiers cuoait see ora: = L, ara a fem

aaa oa F, fears anerivera osama aid sacra ahead asa

efera: je Baw wsaty are fahoe sfaaa wa L, am

AAA SNH! Ly CHC NOT Ae SHEET HSTTA L, CITA

NS t alan osety og Fees vam sive any F, een F,

faye areca aeaceoa (Rock Salt) avid BRS aN WA! oF Fae

aad Sacra es Hy aE «aie aIeaE T oa apts

(deflection) Fy IS FIA AM SA Face TTI HB Farya af

feye eeas eenpre alsa am Seer maracas

Geraréy, eré-Win (high-pressure quartz-mercury arc lamp)

MARE Bam yay wae Fy GAR (Rubens and von Bacyer)

218y eae 343, ca ame Sem Fa |



>fafeus—as

ferata-farai (Zeeman Effect),

1896 ara Terra Siiqer aaa ate ast onfema Pen coraren

RUST HT AN WA SA A Pen sare Taste orivaa D acifa can giea

ae aiem mi oa GH Tew srepren aie aga wea

oa) SIN CN AA A aS D an esis cena af aa ate gas

aaa ATA THs ara Sra ae Dan get Gem faeeea: wa

acess Sones TH D 08 SF MH] MTN GAC LIL ACH aA

BA GR AG BR wise afiecana ones Fla wafos uae

2arcwa ost slenas seu areas | oraa ale ges aeraea uteace

an am era Dan fea aacs Taos za Barwa aceefores oe

Cale-AIISS GRAAF 1 eT Seonss ge D AAA FS CeHA ACH

aren a2 aa ge wma can gaia eonss aeafha aco ATTA

wy aa cae} acer adifeaera FaaSa iwe pws acrcaea farsa aiae

aien) zona cen ghia amass he pwe-aecaend fea oleae

Saree 1 aciieraara sq ye TD fer Gores faey Aears AM sa

areas Jeam-lem (Normal Zeeman Effect). 7a o& faaca wae

ae wate sia cen TA ys Sa CHER Os Gan Ga Ye a Ter

Bore Se EM aes, Glesry cwcas 2am Mae cmt Aas Gone

HRS aa ak ead Beas AE OS Glas fas-lem (Anomalous

Zeeman Effect) |

jama-fem ofaeraa ser mad cencaqea (Lorentz) sam facera

oafss Brereda-Trarea wae Fas aren Fan | «6 feae-leas Bae

Mets SeM | | Ae AN cesaoora Ane yy areas Tana-fees coca
acne; : off uiaas fear-fears ci Toma wise Gone bea =a

MM SAS ALAA | 22M Sy CHM TAUB AAA Tl AA

Bey Tellas foama-lewa ats ae orem sara) RNS Pras
ICH ATATS TSTA-FHAA AMMA He ANAM NY CAL ‘MANY S Sas

apa *Minecaa’ mfg S Tea |

wm faara-fema ane Scereda-Pracea WRI CREM SBr4q! Cniows7

Ua Cea Gnivasn vane Rasiayia Felt Srqeta sew Ylarwre |

a8qr WA FRCS raMecaa Utwacw Teal Sonor Set FM Ae | ¥.d AE



600 Cals arenstaara

for 08 foald one aera OY, OY wae OZ face oreraa loace

GA MATS OMA | | IS Acres Serres Fy Gone Sin Siac Tea

Borecera ng fawra Aad sks aa ak fea sxomk qa chefs aor
(simple harmonic) S3¢4 1) Sava Bava wens OX wx OY way gh

faferm XOY oar ge qeln ater af siaca; ok GA ararss wae

efecraé wa Berea eens asm oge mize sss bra sens

yea): waa ale OZ Tacs geacey aca Sn xa era ok foray Sere

corey wees ean fey el Sq Ave peacws Tn seria
sta wa SKA Ses vizafos aka gale aw oleraa era

Cagis Ie ETS aeagia Sloary yaa sara Se Her ash an azSA

sia | awa H, e ott v aurea ETS Clas, Resa sea wae

he o>

TTRIN Aare sea) | Maa Heewa Gre fasa stam 0% aa NOY Sa

O Tawa fare ue Pra fandics fen ataca gwecema agqnigtecs

PENLA ALA a Seca Sua awse aq (centrifugal force)

TEIN ANA (restoring force) ASIA FATA! GPS ANA SAT MING

aH ie k Ta ae Bensakaa Sa als m TH BWA OTN MACS TA

mv* akr. (6.1)
r

GUA F PRKLY BANG FVCSey |

T Um Sercaa wea SM LA Bla

Te 2



aiaire-z 40d

4 x*m
k "Te (6.2)

eka Ale EVICHA STAM Sq TH Bea Berwskaa boy Hev aaa ost
qa-aa (radial force) sys [ema Ber FSrraegy AA Bey PPE FAH

kr one nieaéa cha ate were er we se 7, ea OA TG

walle ATER

4 7?®

pa ake Hev, (6.3)

OMA 0, PRAY Leaps wlaatos atsraq

BIg

4 mm + Hev,

T,° r

4a*m 4at*m Hev 2 tHe 2ar
Baa) ee, OEE _ ~ 1 an ee ee . =T,* T* => = T, | 7 |

4n?m TWN SIN Baral AN AA

JI _ JI — +. _He |
T,* T? ~2aT,m

g 2T°-T,"° | He (6.4)

T,°T* ~2amT,

eres Taw, aa sen mee T UIT T, OF TATA AE ATT TR

Orcas AISA s CAN WA

T-T,< + eT (6.5)
4am

AmcT G2 AWS BAVA TAM CN Wa

Hex‘— =, a ‘ = ~4.. 6.6A-A,= Ade] + Anme (6.6)

QA A ATCA HA SARA OAL c “CA BATA TSA |

a8 aiiean 6.5 F805 HN MAGE A METNIFIA crivasy wang

Sra pasrwg oem Fira Ker Barwa Fela Peorearg Sng aaa

US Ms wer oF Bex srw fais areas sare srt za |

OH Saas Wa eA Ada Her” ox sare BF BAM
4-mc

ATANICTA SIRANTIA STH {ACS |

oF AATSA STASI AAA AI LACK AAA We FSlA Ss

Cea ACA Cae MiG SBCA A) LRAT MAS AI SHEA



GOR cers eeerstaena

Ty TN IAB ETS TIN Aen MiaaeeaW Bee sSwecy Resins
TTR TA TN ate zea: wacea tanies eamcaom (Faraday’s
Law of electromagnetic induction) famseprra ok nfaréa ost

Trocaa FS sieve: wae ok faaraa afaaseaa ae aenre Bearsikaa

aiecacme “ites BBA SETA BOR SCR TA gals Kena em

Tey of ee SaAQy weSEs wee ainasa ska) oa of crea

Wa Cl ok ERG aa Aa cae fandis wea Se Ser ACH CAE
*MaaSa FACS A

Bricars wien AAG coen ara ce ale Gwacecaa fare con aa ara aah

afer G26 carers ae sia am cin ct feats Sone fee en
SAKE BE ace OZ ferwa Bone’ ovecena fers wate shea:

Fem oF Sone come srencsa HAS sixaai YOX wa a ef

qets ones sage cana Tomes cH wR Fw eka ok BT
Fora EG cawra HFS sina ww Sons a CATA HIG AAT Ar

wn ct sen se stra: sa Barn zele awefes (circularly

polarised) 22r4 wax oF azaéraa fee oats coy ofears ox sats

wa Nas 1 | Ba Here fase leery ae Sae-Hee ie IS (quarter-

wave plate) Gan "abe aa are |

Be HWSTHLEA VTSATY CH] A Bla wa TTS WON Tors Co BBE

am OZ hers Gracey oan em share) Te era OZ Tecaq Bone

93% aifecaena af sia aes one a wom, AMA oA caf

Sata aaafes z3rq1 Bera eeomtos we ancaera week Bra; ora

YOX waa Feta Goren wa ones ofaafas coma aa Ferm weraig

cota attuce w86 ateracaaa af@ stare: cargy ok can ekfore sete

ew 2G YON a ches een kre, Sra BO nancaee cores
are wer ehra sae cae Ba sale awafes ater sca ghra i «2

3

i é beduduba un m=

Ly debe tied ad wb edeciod, a)db bebeh tide ( cL _]
QARA AAAS

Sa

Tee 8.2

WIAA Scag HS ETS aarayia alone ways sea: Borsa ATs

aA Reoreda-Prers s8rs rem aa oa ote aan safes ee: sicert

Oren TReTE Ce CTO Rereie-Prers nreifes fersra-fam ayer



ata G00

aM Biase ona sine 4s aon eae, cx alae ferma-fem 2% Pres

TAN WM SH WT! Ba Arm saws Iowa HAA AMT
5a I

lawa-fem obs sacs ferafos 9 oordber-arett aaa en aars

“ta ' AB ost commen Tapegae: fa aes Boe aired

oat fey en ae aes wdfacea (longitudinal) fesnateaa orate

am siacs mea | OC ate erereten ae ears fais onencea feae-

fem othe em xara off aare fate aren EreceCs ae tem aa
og Lcarcna ay Tam ea er) | Tesna-TeR SICA FOSS

Ca Wigaéa =H ST Aa | 6.6 atest BBS vec/A GAM WATE

afam oem a A: ee (6.7)

weg) Av=1.40 x 10° x A per sec.

aI Av serena sores misasa oa A gracea stron

ofmam | aoa H ea wa iv 1000 gauss a3 Sa Smcesa Maa

s8rq 1400 x 10°¢/sec. aeterd wartacaa mfaaa fara siacet oven TRC

ays ae | oka be fe FIO ay Tea sis ae! af
qariere (Lummer plate) ayn ceia-crcn alesse (Fabry-

Perot Interferometer) 2803 *TMa Sun BS eR-araize (Echelon-

grating) 47a&1a SM SINS MMA! 2 aR feed P ale aes | AS

s8ce fasts ore adiia-ahes acy ott Sn ST) ARTIS AG wae gA-
gis afifa-drea zz (constant deviation spectroscope). SARA
ofaastad mia AeA ay ETSCHCAA Clas waa AW BH

oe on S805 fio Tara gauss SlswTa ETICRG AMATSS WI FA

sai bg at fore Miaiarea Teae-fema oribers BTU] CMI ARATE
ata {wSeturea (transverse) feasa-lam rate SIS TH SLA Sige FW
90° garden frzet oR vate Sn OTACS MICA |



> farfoor— wy

wrrarcs fara (Faraday Effect).

TACHA VIRNCTSA eA Tee Ce SAPS Al EV AM Re AVS

agai a? anenca orien aiace frm 1845 ava feta safasra alana

CS Bel HA SSeS WHE Sa Maes Gora CONAN EWS OB TE.

mie eacers-Aigasi (optical activity) ems avai «af cararen

Sree Eweaa cagecaa ay fem aqeies fea siam aie crasa ses fem oth

wala Aaatss (plane-polarised) G@rareaha mR TA wae wk ater

Ferwazea aon Trenj-ferers arels ire aye ay fom yaa sca tra «?

ok obey aecek sian cen mers orca) Sate aaafos encarsaten zi.
ash fray inscaa meen HAS on gy oe skcH see wae feet Isar.<

MNSzM VTA (crossed position) Twein fuacaa any Tem arensatnz

vera Bra a lores gifs ok wags ste wen caqucra re caf

Bega Ve ahem oF cea Bra CHAM FRITH OTSA BIN SH LE

SSID OAC MCHA [ws HTS I WA cw MLA cM ATTATe

aisare Wests forevaa wes wa raat sincere 1 Bel aBewe gM a

arpa wea an fem wa wa Eprezeras sera Sah weahey ares

mag Tera Masa SFae oR 0% Ga yen iseme: EwWweces HaAFT

far orn wa ca aasa ea AA ae FM aH BSA EWeree?

SARAMS SHSwea ay fom aa aera wesw slam Feta areene-

wera aoa Ae siamese) caine me aqaae fen sea steaa F7

SYRUWEA NSA Vain aAASes arHney wASrer £2 Yas BNITT-

fen (Faraday Effect) an za!

SUSTBES MSA Bale-ATAATS Vena Wea oF Ela oa TA a

SLA -Alen (optically active) Ser = ceancna xe fam seta FA

arenes Aga sera yttaa xem aces Arp AST see CH

CISA GTS Ferner face nasa cHe HaTeA Tora yA fwee

CHES MICNTSA aa CT BIs-aewA (optic axis) Ts G7

sine aeaéa era gla etm ea fag Berra sen os AIT

onfeie 26x CHNTAA cae ate rane enemreste timers atwslers

ain ear néece islam ana wr waasa SoM gt ae aieriae
‘compensated) gBm wa ae arewiers ahaa mezta ee ennfes shae

warea Sra Ales fafern a1 Bee sa we CI cae ANAS KA
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GR CoecAA Ra Ba asa Bea; BSA HMO AT ATS ATR Faw
ald maga or Hips oH OA ates wa nie SAS ACH AAT
Sz uimenrese nigra 1 weaq oF Gere qty mamrcaa Tarde Tacs

Bara wae sifaancs HATA Rens ofaenias Goby AT TPTATS | fey SIENS-
Tom CAA ERs Aecaena Tawa Bom asa wera yea fsa BA! BSAC
ak cara aly ENs-aercaes Tee Baea a ZBcw aie THs aa ( EFF-
ALAN LSE Cosa ah ) aay oF BPA METS BSAA ATH TAC TPT

MRS ath waasA er ya nfenas 2a wed aleweAT A FATS

SN APH SATS ATATHTS MATS Yer AIAG ARTA | SR ET CHE aie

YN WA Cl MLNS FRT-AHANA GIF WASTE SA Tawta cara 221 EAs-

AURA BISA YATE: sews MAfoo ae feeta are zerw

aiseins Soa aresaima cae aaaba wera yey sk THR ARS

BRIA BA eT asters tara Taye SFM Ae |

Bra s-leme Sentea saa Toned am ware wa Ga, Team-feara

(Zeeman Effect) Semiga Hara HRS Zea YAR Ap BNE! Teaa-

lana Bige emala aren casa Baiada feercsa mee ea sem acs

BUALG-iFulA Tie 2 ash ATVI TN FN ABT! saws a Sige

faa meeea Waa yas Vertes an UaTsAPMs SG AZ WRIA

“ei ( GE cee aemes ust Tem) fem mats 28741 Gk Seba Te

Rasiayiaa seoy gela: coerced (direction of propagation)

apeacs ci eff Sone (components) 4SNA GA) ARS wae

afeoras ae Secsae sores AA SoS araloe oe ht

amare otf cata Sone fares 2a AM MN MAG AA: BAT AMA

oz wimenaee ore BeRa Senses HAA ( bee WARY SES ABA BeNoT

aGa)yi miles, 5.30 S805 Ciel TR Aen AI Te

Raga wmeias sncesa Suva farsa era | rareala Fale Gorey
Be aaq apenes wag PAM mA Ba Sea Ber Gore Baska TH

HANSA HENLE FI (OF CH WN GAAS I ELSTHA AS FA A)
ene Bore sea ocntss HN MAA A A) Tet, FLbA Ta
wm meal ake Set nies: Was SAM eq MAG aslas Fon

wala aaafos wrensatena af tiara, CR RSA SA GINS AACHA

HuaGa SIA ACH oss aiaca wee 02 CHA Boa eT THM MAA

Be ANASA Grea CHING qeieara AG RVC AN |

feg few fama aren ete crn fre co Rei qe

MrSTaS SoG EWETHT ASKS Aisafos TA MAE OR ATA PIAA

faren Sora fsa Ba ASA Ale FHWA GAA GALELFA MMIC



608 cole arnetaar

fers Gwacey sce Sn aH era aa Fale Goncora Ses Tiersa A
eae vanfae siaca | acm erences Fete Cones "WeCs aforacesze

afensy xara ee an Farm sewer xa fen sem wiecan 1

Sis | BOS oTANCTA Ma Ra SCT SS FON STA SINS ANAT

Senies wa AMR wie Tt Been ae oT Bk MAR Sh

waaes orcneatan AV sia oe Bar arasa OM Srnfes alan

WITS SH EAS BH Coma wasa orwa whey Benfs xkra: Bas

ware feaa Devfea mem: ok aren sare RASS FH AA A Mays

ahers aaaGa Veera Pera eine EwawA Slew wae Ay WTA ae

auereoraa tra Gera fréa ara) | wag Talon aga gies Dome oF

qian isa frea aca) | See CorN ATH

@ oc lH

eum | Oe VI (6.8)

aura 6 feds witas aia, H gvecena vlan ca / agra

arcarerrea teh, ara V ase yrs AEs Aen TH SIEStA YAS (Verdet’s

constant). fates aya cag of gacea ara fates rem aaa) FONTS

at ESE TR Baya Sra Gee ada ara. Foy 02 fréawra ofan
QF SHAS AICHE HEM AST HT |

exée fafen aga cw aaaéa sore gee ation cofecera ce eters

otanre faaierive ates arn faratys oz

0 = miH “. (u-a % (6.9)

AURA ps, A ax VHT BA ASAT, SMTSS ALTA SaMVVey wot

serra ace ateracesa wineStqa cai | aa Heel 4a

8
we BTiS ERE! m ayn Bera frown TE YTS! |,

OWA FSIS NFS STS Ws wae Cvs CHT OSs SiS ST

wazéa Sora atraa sii wear of erboa yacsa mT ak

waitgay 2280S CM ane ater Ta m BAST UTI Sawtecera Boras

fraetier 1
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STA aR 61.

erecta yarea a | SIAM Bayes
Wea (in minutes of arc) | SaMOT TST

Jena Glass 0.0888

Methyl Alcohol . 0.0099

Water : 0.0131 A= 5893 | t=20°C

Glass (phos-

phate crown) 0.0161 A= 5893 | t= 18°C

Glass (light

flint) 0.0317 A= 5893 | t=18°C

Carbon

disulphide 0.0423 A= 5893 | t=20°C

Phosphorous 0.1326 A= 5893 | t=33°C

Quartz 0.0166 A = 5893 (oO OPT

SAG TN THA CHA cma-cazta (absorption line) sareite

SIMU $4 STS LA CHAN TA Ver OF CHUL wa ATR aft CHR

sey yor ea Pash wrasse freq oa A ost faces faq

auafss Ben Tera aceTa aes fem wea oa am Ay fee
are; oa BLA wae Bx aaw igs Toa faceas Mase AK CTH L oa

toca fem fam afifacbec cates Gra afoiawa 7fe aa!

ag corey ger Tefen aera 34! THM Beata BA AATS-aS

Magnetic Double quartz pectrasco
ield prism ° st

a NE , f\
oN Ls V

Vapour Tube R A L

Toa 4 v.0

fafen afann qetaa af aacqi face iaey Aa felon cer fem

fatten ofaa econ rare sara 1 ea aciifa-aheces yc waT-

RA FAT Ae VAN Viger wera cafes mem wea ( oye mia

ob Odd OA AHN TST ) 1 OTA A ATH ATA TMT ATH OSU BH



cov COTS oncenre Teenie

( 94 ok wen niet fer an eee) Bea aA ateis agardt STA

(resonance frequencies) wy oe crme-craa AAS aera kas

Eescws eA SM KAA TTA ATG ET AA kes ae GaN Stasis

Slit

atia-atecna aditerdteces af6cws

cates Tez ag &.8

wrraiied seer oferta eftras os at fee ciiven D aera

ara waeéa coer sin fost Seseerren fons oa Tage

aga WEE eM ware | aerayha Bos a ats fers aie Ieee

OA ONES AL BorsetS HHT oF aA ASiles seg Wiz |



>\fafos—oy

2t4-farw ( Stark Effect ).

RICHES Atiiacaata Tass 1896 ara faa ase enfage aka 7

THIS GAS CaMMTIAs Tagecea afiecan waqy Freres Ses WI

ort siace sims sinc | ey 16 aera bag Has COSA Tet aH

BAA 1913 ACA VTS CHUA CA TRACES A Gaaryiet (Balmer

series lines) caraicen Tapeceaa osies Gorey fase 28m asi ws

Tagecsaa Glas ate cafetatica sae os erwins Cord eM ACHE |

a8 laorecra Use aa siaaa crrgia Tacsa sess FI Ba oF

wpe ave] (discharge tube) azq7 Se Staora faperscra APS en yas

wee 1 | cet famerspcara Slaw Flea ACH ACH GMs (ionisation) 3Te

Ta Oat aA TT iat 2am aa wea Bema cagies cea

aTeun (gradient) 4am MN AVI zI MN ak BAAN A slaw Ves

fara afes ober aren omar aca) ai spice ac A smatua
facts fers feng ances C mates C 0a foeca Ser aca oa wale

ca tt ao LL ,
_ STL

C Spectroscope
164 AX U.6

Sfoe-wa (electrode) Ean wre: EC AY A FI ReUH oF Beem

Soe afomara fener Fara aren ASI sn «6k fagecscaa Aieacy a3

afiinatre acy SSCyICeTAa Aras Shiercan MAP SU TA SA Cr BWA

ca aie can fegreans Bones free aaacE: ah sacra Visiem feds

fora fear wage | STara ate fagececaa atetucs (longitudinal)

oats) Bias TH Sea ~plere arora sacra lay aiaasA Bierw AAA 1 Gea

E efoenate ances C oa asreare a aiiem Bar aleacy aiece ear4

oe atin sierra ae Eos wise Wiis Biacw aa 1 KS ATU

ofcamg dhiaces fears fea (longitudinal Zeeman Effect) «a

SIAM |



30 Corse SMTsT ae

ré-fom miags sta wa 1916 acy aus (Epstein) a2

orate (Schwarzschild) 2a sigs aren cm) 08 aren cana

corners frees taveta os ay aaa) oenta o orige arenta faery

BTS SM EVA a SS Tega anole rane ale Fagrececy Hi

Sa TH WA Raa onaeefag-lanra fga (interaction energy) 7vtex

FAIA CIN AACS ALA

A We AE+ BE* + CE* ++ (6.10)

ent AW camqa “fe scaa (energy level) “farsa qarerere

ofaasa fauecea acacna arn Ses aeees ona E fayecwas cleo

afm) A,B,C Bente yes yankee: Rares wa Epstein,
Wentzel sete arate ore anes searea Cn fone sien frsiaies

MMS Brwts Tce

A=6.42 x 10°* [n(n, -—1,)]}

B= §.22 x 1072* (n*{17n* — 3(n, —,)— 9m, * + 193] (6.11)

Cm 1.53 x 10725 (27423? - (mn, —n,)* + Lm, * + 394)

PsrwA AA n AN CSTNCTS Aten (total quantum number) 24 ”,,

nq, m, CAaiSs conga ace (electric quantum number) Faeewe |

o& ancengia fastaies antean on fabs

m,en—n,— nm, - i. (6.12)
i 3 i

PATH VCASH farAM

ne}, 2,3....20

n,=0, 1, 20-1

n,=0,1, 2-0-1

m,-0, +], $2---¢(a-1)

Gmen-ieea Rania aquiive aaa ace Berea wee Ay

enfae midaie aces cee 1 | alleen 6.10 2hes cae are cm Faqecmcaa

Sigs ale ya con) an EA (E < 100000 volts/cm) wa Teetn wae welt

neuita er ann zhca; ome 8 Co AW E 0a Aaeniss [omen

aur frome £ oa migqeiies gara «ok oyera WS faarce ae

qy-eena STS fam (first order Stark effect). aan TecgTW

naga at; siga aca (lower energy states, 1 small) came ak Sars

SAN ROR Fey | AM CHE CRT ( Boneginn ) ge cama Betas

afemagn free cima) nan E oa ae fe ekrn aalsan 6.10 6

feels aiieta erera giw ore wae tera ac atee caw ost frre ov



orate ~9 éd>

(displaced) 74 | a2 Fare am Za Twela acsa WIS fam (second order

Stark effect).

SAG HS eM WAC Tey eR Geet Gala AIGA War |

Fagerscaa ateace criecn fag Concer Cantos coda Tagececa aareae

Os ; BHA AN za p Brey 1 | Sa aR Geos Caples cosa Tame-

CHUA USAT SASS ACS MAHA s Gone AN SEM asi gs Ae p

Sor Goce vella ayrasa aoa 1) | ame aie faeces Wares orn

aH RA Mee s Boreas cae a wae arn waafoe ax; p Boren
PAL MHPYS ATC |



‘od

APTS |

as6 gn-fsea fam ater cen cm cl aq as omen
FICGA WAS alsorst atacwsa osha wee ann 24, SA Saki Sas
Slasia seas Aten LAs aT SAN Claw Wess SPRIA Siar
cra i att area wereq ators 1°500 wae aaas een
sara 6000 A xa ota sates cau fa stam aiza sai Gr
walsay acme Zac Cae aaa a1 00012 cm. [C. U. 1967]

5896 A saxteraa onivas sm aaa sian waver
ASSAAN-LS FSH areas HAG Sn zser cealta aerfea paw

VISA OS Bog aig Gaia acer TERA 0-25 cm Barer aH Gawer

aracaa catias ara fata sai 3°95°.

q2G sicoa Bares MAIC FACS (wedge) Breraa TSN AAs

Ae an ceare S893 A sara we Sem ales

arrayia avers ciara Sea a Fay ae 1 mm. fa SAI

szrm siarea cae fama slam alea a1 2942 x 10-7 rad.

[C. U. 1966]

1.700 aferacesa ash comma Ba OSS AISA SICA RAF AK

AATSAR (equiconvex, a double convex lens having equal

radius of curvature for both surfaces) CHCHA AA AN BVA |

ONCRa aparitee; i fwiai way 6000 A camteraa arm

ae SN sa Sea wee aan Sse aaa aM faa

a1 0°1858 cm. {C.U. 1966]

favoraa aacaa caters anael aes ose wacra TN fT FM

eta sama atwrmep ate 1:35 ca era GAcwe aca WMA Is

area wfsates xara ates a1 ©0°8606.

OSE msm Sarna sla ( ATSAaMs 1.32) AM SCM 36 COTTA

SIHTSS GVA | osterters Sree) aetiferatecs ate aren

a% an com: wad sags gee arn a ates

wyatea; ate S890 A wa 5990 A <a Sta GAA SA CAN

faq sqi 1°682 x 10-%cm.
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7.

10.

H}.

12.

13.

14.

COS BWeiqein

ost nse sry BeS | mm. ae cere creas fee aE! ak

WKS OME ase] Hrs alan aisacwy wines share |

COM BH Cl 4 AUT STEN SE WaT Serre weg aS

om 10 cm AMR CRE SA NTE EH! BAS SICA SAe-

tay ariga sai 6250A [C.U. 1966]

ats catsfatra 10000 cage ost awen onans sata araixe

$000 A ae 5200 A santerna fee orensata afeery onfoe

semi ware actin coieara ae 100 cm cpraraterea os rR

RAL SN AVMs wea sen caren ekfoa xem faenewa leona sien

aiga a1 2°317 cm. [C. U. 1967]

6x 10-5 cm Serena MMs see sea wes 30° ara ae

RA Ak ASA MAINS ais ciielaora ss can wea >

8333 [C. U. 1948]

os quem arefece ats critisticae 6000 cam ater: Fere

asa aera wets au S000 A wae SIOV A caster aera

wey ceties fannga amiga a_i 2-29',

gzfa sty Tamera Se OFA coxa 8S tee caf ween onan

rsa wala gin aapererea ce cm ce adias iwehs ace cat

cam 1 2°ce cow wiBrare oar wrega cawiB 221 2225 4 cant caren

BAMgE 1 Beslety aBO aiza az cae Perwa jacewaa way

aren areiaa oy fea ea 5526 A ; 3670 cm.

ate crietwira 350 cae aire cxa ea og Big axe onan

nasa araisa were cufsmeva esran ( gastee; 5890 A wxe

5896 A ) wate sian ae aka (a) mesg one (b) iqzts-

wea can ota farveun eBre Fen fears 2 (un) No (b) Yes.

VRS BS AILS A UKM AEN Bea AA wa er

StI AN WH BMA ouisae sem aaa sn eka oz

wag os aie ate 0145 mm sa Fe Bea Meas HIS

aan ars aR a) ges Saxtety ale 5490 A on era weer

warwa Ores fae sz §6$895:96 A

ae wen seetaG 5000 A on ates sem oaiem cota-comm

ales MISA AEM AKIN gree ose sawtetn fata size

etra) ware ghia xeaqa yore ae 1°4, 28 wae 4-2 mm Fa SH

arracesita acca (coincidence) AV ex funda carbene se ?

4999°1072 A



15.

16.

17.

18.

49.

AMT E36

ars cafetacra 2000 cana os ane onan aasa aaiae

caTiens sem ( strss 5890 A wae 5896 A ) afore enettes

2g wae Aaa Wels sora shia aaa se yatta ay a CHAN

RACE Ala View aye wlecaa castes ssc 24 cm

Oa 2 cm. crfema aifer qaiba cations Tara alga 2 |

0-00057 rad.

mama LCS 1 mm ACH MARS AG ya AG ASMA canted

Bq ash TISTIA STS Bites sare: | far

Crate os crn aaa sian ale weaqia oe

CHTSITAG Sal BANG! MTA CHB AM WA BVS QS

3 mm. ya orf py Tea sian a mTTTS TIN Aeietes acy

aater eq xa sta 4000 A wae 8000 A wa ates IR COI Gareass

UArPes onferq> (4,0, £2, 2)x 10-5 cm. [C. U. 1952)

ost ay atincca 5543 A artic as Geet can ate AT

si Garter aa Baa cin Aa ae er ceta-ccM

aissanecea ay gaia seg os fates cca aa Amiel

waa Senet siacsee 1 aol gales FAW SCT AA AIA BAH

WAS OF FSI VACA GA wrest Ba ATel AA aae ak

MATSCAA ATA CHCA GawAeATA West ALAM Wen BA Bee

150100. wpe aaa carters fone Fa ( aceite Alea

aliza efam)1 5542963 A [C. U. 1964]

6000 A Saxtet 2500 Tarera aS ATG Firs ANA aay TE

iaaa atierter ay Const slaw 22041 Gcae AS eR

SACS ALA aI LST 60° FeAes Teer Prox wise fs she ?

en sire cl laecaa ay stra Tangacea mg n- lade,

THAT ST [ IA mn A Satay alormes wae A=0'525,

B= 1°30x107'° ] 2°076 cm. [C. U. 1964]

ose wang frgarete ferry agn wae tedl since 32r4

MACS 2614 TASHA SUT] OSS OTT AIG Wasa AWeaiza wey

SCA SISTA ANA TA CA aaiawe 4 2i9 arya ale caivisora

1200 azn a6arq i ferred ast soa Coal ae afer

AMSAT = 1°48 + 2x 10-29 /A2 wae aekers Saxtnas 5000 A.
3°81 cm.



630

21.

22.

23.

24.

25.

cats unerslqar

esis shacea Sora waass cma alee fe gam? fara alowa

WHA ASS 60° He WIHISs Bnyesaa alr coe aig 12°

55 Gra Bera yeas com feora ea 67°-25° (C. U. 1966]

5893 A caterers ences an als cont cas-ogeie eacea

crs fenra ofan aga sa; crem ure ce ok caeterna way

ATA WR MTA Bas ates awrary 1°54) wae 1°551.

1:4733x 10-%cm. —— [C. U. 1946]

03°? afer coreg ost COMe-y Shs oaaers Sm) Shae cz

Rca Ses SS a TST VES) Ok are afesa

wage Geis Tecra aM eased arn eB ce Reva ger cen

arate faacea alge 45° cara erahgus gop sce (A = 5893 A)

Fy TH BSAA we CoM BE y= 1°54425 wa:

we 7 1°55336. axa oF Bees Aare sesame aH

Aege Wiss Sn ea Sea many aay igs senmyiona woua

gay fate ea) 1-234 cm. [C. U. 1964]

esi STAs sacsa ayy fem $893 A wareucae welts analss

COTTGue Seen metaa Sel FaSTA ARASS srcera ATS xheq

ait pp = 1660 ea = 1495 Se Re SMA Berea Bsa

cau fafa aa: 8930 10-* cm.

SS aS Sera alone sates wan asd come waxcaa

aera ats fea 100 gm ates ge ASar ag TOA HATA

26-7 cm wee c@ ANaSaA Core haa ATS aw SR AAA

aS (annul) STRS AAA | - SHTSA CHU BS TRA ?

[tem Ses amen sieniws ety 52°5S ; corsa wes

aeies cartes A 7660A ag aot, oo, = 1°53920, py = 1°53914 J
0°0987 cm. (C. U. 1963}

4%, gacaa até dere at fem orem omgtcm 15° ance

qin ats qe 8%, siee @ foiacent wacea wey fom orseei at

30° aronretn etaa are sis EH SA GaTTA SUR Cac OHS

efra> same as first length.
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10.

11.

12.
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Suggestions for further reading

Theory of Light—T. Preston—Macmillan Company,

New York.

Light—R. W. Ditchburn—Blackie & Son.

Fundamentals of Optics—F. A. Jenkins & H. E. White

—McGraw Hill Book Company.

Geometrical and Physical Optics—R.S. Longhurst—

Longmans.

Principles of Optics—M. Born & E. Wolf—Pergamon

Press.

Physical Optics—R. W. Wood—Macmillan Company,

New York.

Applications of Interferometry—Williams—Methuen.

Experimental Spectoscopy—Sawyer—Prentice-Hall.

The Mathematical Theory of Huygens’ Principle—Baker

and Copson—Oxford University Press.

Principles of Optics—B. K. Mathur—Gopal Printing

Press, Kanpur.

A Text Book of Optics—Part II—K. P. Ghosh & J. N.

Chakravorty—Central Book Depot, Allahabad.

Theory of Optics—P. Drude—Longman Green & Co.

Multiple-beam Interferometry—S. Tolansky—Oxford

University Press.

Studies in Optics—A. A. Michelson—University of

Chicago Press.

Optics—Prof. A. K. Ghatak—Tata McGraw Hill.


