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FY Y AfGH F G FeT a1 & 3R 38 §H it Ffaa<or whed 21 376 &6 fag
QW foum &+ ? [f9 10.9(a) 1, e fom



S,9-5,9=21

S, Frifi il S, ¥ o el i B o e < W Ee e ¥ o
R | M wen B (o 10.9 ()11 3RS, g1 3= faeemd

y,=acos wt
B AlS, g S faeerd

Yy, =acos (ot-4n) = acos ot &I
TET T 3@ qeA w1 ST fRA 7 fF 21 F UMM 471 F FAR F WM
Al foreenem R | WM e § € qen doa R4 1 3 SR THe wur safqen
B ST forva § A 9% W fomn @ R gfeis Q@ s,Q, d (Sis, @er S
S, % o= g FTefua war 8) 1 oTdam 9gd i €, IquE F@ S, Q 9 S,Q
T &l ¥, T T 5N a1 ST S WA ¢

3 BH T fag R W fomm & € (o 10.9(b)] frmer forg o

S,R-S,R=-2.51 S T2 R

S, % Frif o WA S, ¥ ST STt A F MEN 2.5 9 TR T F [
10.10(b)]1 &1: 3% B S, R I foweI i1 I & )

y, = acos wt %?r 109
(a) Q W UMl

qd G S, gRI S fereemd e o for

Yy, =acos (ot +51) =-acos ot TR 24 Bl (b) fig R W
farret =afaetor ferger

TET B TH A4 1 ITAN FRA T T 2.5 1 U 51 ok HAR o W 1 I
foreena o1 foodia wemeti & € qen ST foreT™ TH-S@ 1 ® R | € 91 I
o W eIt ®1 39 faEren st FEd B
TRIET: A% I Heag WA S, S, WO well H FH X © & 79 e a9 fag
P o foq safe qerat

SP ~SP=m (n=0,1,2,3,..) (10.10)
TH WISt SARTRTOT AT S qe GO e 41, 261 S, P A= S, P o4 @ (~)
S,P TS, Pk o9 R ! F&fad sl &1 @ SR A% Fig P39 vhR ® &
AT,

- l — y n=2
S|P ~8,P=(n+5)1 (n=0,1,2,3, ..) (10.11) M T
°9

T qefa 2.5 4% |

@ &4 forrelt =fdetor g g den aRemE de I BRI o, TR g AU n=0
fag G (fo 10.10) o faw o <fifSrg &1 foreenmami & = wefiat ¢ €; 7o 7% Fia mz-l
S, 5 S fereerra n=-3"
y, = acos ot forsr 10.10 =7 1%1334'[_0!'7[
; foguer former fom
B Ha S, 5 S S,P-S,P I, tA,
y, = acos (wt + ¢) BT + 21, + 31 &

qen qftondt faremaT g 363
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http://www.colorado.edu/physics/2000/applets/fourier.html

T ST & T s ¥ wam

:

y=y ty,

= a[cos ot + cos (wt +¢)]

2 acos (¢/2) cos (wt + ¢/2)
TRomH foeen= 1 SEM 2a cos (0/2) € 39T 39 fog W e gnf

I=41, cos® (¢/2) (10.12)

A 9p=0,+2 7, +4x,... S GHHWE(10.10) H I & 1A 8, 86 HAo
TR T BRT T Aol Afehad BRI T SR A g=+ 1, + 3n, £ 5x ... [
THIHT (10.11) 1 9 o H1d €] &8 forrei safashor wre grm den e 3 gnfh

79 AfE I Wi Fe-Teag § (FUfd 39 7@ § Atk I gt FEfEe 9§ W
T en-sn @ E) @ el oft foig W heial ¢ wHa o Wiy el aeer qen 6 fer
SAfeeRToT Y Ure g, 21eiq g9 o e 3o (maxima) 9@ M (minima)
=1 feafaal 7 aeci qenfa, afs Al geat ffvad o 7 @ ot €, @ g9
o WY SAfeRtol Yed ot SRl qe A el THA o WY §gd el o aeerd g,
a1 Sfears den fftrss w1 fefaal it oo o @i osft § SEe qen &9 ‘e s’
o faawor @M S TE F € A e Siea g 9 i, {5 9 e

<I>=4I <cos*¢/2 > (10.13)

W&l IO IS shiel SiEd el S 8| ardd o e 7.2 | < T
g fo A ¢() o & WY IEfow ®9 W W5odl © oAl Hie SiEa A
< cos? (¢/2) > 1 HH 1/2 8RNI 78t Wes{yfd @ = ?, i ®er cos? (¢/
2) a5feseh €9 W 0 A 1 o o= <A den i | 1/2 B |sft faget w
gRomHt <o =1 @ e gt

I=21, (10.14)

g I o WY 3 Hd Gl 1 el dsit o 98adl ¢, 89 HEd © 1 3 Wi
Hell-3TEeg © ST Se UET Bl € dl ey, sheel S[g Sl &1 e | UH a9 gl
2 99 Q1 ST-3T YT Ui el SER 1 TR w6

10.5 YRIIT dCMN R SHTARIUT qAT AT T AT

319 TY YeRTYT TR T STIRT Fioh AT R foaR w301 3% &0 < grafssi &
YeI| & o foru € Hifeam ol w1 39 Y (9 10.11), @ 89 1E safae
et femré =1 < To 39 a2 % SR € R U e Eia (S Hifead «f )
W IS BH aTell YRRt @ H, 107'%s i wife oF THT SHAAel W, S
FHeAl-IRed eidl &1 37d: < T YehTel Wil § ST el Wehret axi ® wig ffvea
Hell ool T BT A A hell-Heag B ¢ S R veel ergsss o fad=An 1 W
I T, T EH W TR R i@t g it

Tie o Wifqeherel <fMe AT J WAl S, e S, ¥ I@fn g et aen
FHeratl i FEfE w6 o fau T SH doHe SUAM 1| SR T SAUREI 1)




TUT-HhII3TehT

W I YEfsR S, oS, (Th-TW H Fgd Fhe) o [l e s

10.12(2)]1 3% & o= gfafes @ v fovan T e v g
< Fd | G R T oy a6 S | et S, )
qe S, R fedt €1'S, qen'S, & Fel-Has Hidi 1w wrl
FW ¢ Hf6 S, TS, ¥ Ferer awdt yw™ 7 Th & g
Gid ¥ ocq= Bidl © a9 WA S § 3Teeh hig i shenl e
S, M S, ¥ M a1t WohT™1 H ik SH YR 1 hell TR

Hifegw o9

M\g— S2

uaf

UM 38 YR S WA S, TN S, T FHell § S T sefta @310~11ﬁﬁwﬁﬁﬁw
9 AR ST a4 o 330 | [fe3 10.8(a) ] 1 fud geai =i i T F §, Aol S[g S © qe

i FHer-Heg Bl

3 YHN S, T S, © Il B8 aell et qwl o=
10.12(b) T Hifd WS GG’ W AT kst Iea=1 HM | eIk qe =am ot
&1 fearfaal st 7o 3Tg%8] 10.4 H XU U faeeoor 1 ITAR <ok &1 ST Gehdl
?, STel W e W@ GG’ [T 10.12(b) ] R Tk a9 feag P foran st sifershae dieran
o T 21 39 TR |

TR R Afaehr sl faas T2t <l

S,P-SP=ni n=0,1,2.. (10.15)
G
p
y !
b l
d
1/ 0
S,
D
/ 18
(a) (b)

o 10.12 =TT Yed 391 0 o T o9 I ) HaEe|

3
d 2 2
(S,P)? - (S,P)? = D + Xto - D + X-5 = 2xd
S W S,S,=ddMOP = x| I,
2xd
S,;P-SP=5p.5p (10.16)

I x, d<<D W AR S,P + S P (S & ¥ ) % 2D ¥ wfaeenfod & $ @ shaet
T Ffe & wffase g 3@ &% ft d = 0.1 cm, D= 100 cm, OP = 1 cm
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& faU (ST Y91 TN 1 ITAM H¥h Afaeho J4m & fag
fafere Ml & @@ €) &9 9w g
S,P+S P = [(100)*+ (1.05)’]* + [(100)? + (0.95)*]"
=~200.01 cm

T YR I TAS,P + S,P H 2 D ¥ Ffaeenfud &1 < al
RIS 0.005% Ffe AEfted grftl 39 Hi-Tehed | FHHT (10.16)
B,

o @ (1773-1829) S,p-S,P=~ (10.17)

= e ) 1 o TH THR FHIH 10.10 oF AR &H Furel Afashor g1

3 F1 oITE TSNS W wE B E R LA
$ fomen, R T SR atE "
0 T 3R 3t wiwan df gad x=x,=—=—:n=0,+1,£2,.. (10.18)
- I 81 =T TehTe1 o a0 B G SR &
= fagia i gsiited foran iR b

gz o SAfaeTon, g & x=x_ = (n+ )7; n=0,+1,+2 (10.19)
% T T[0T KT GHOT TE Ll

2l o fiohe SR« &= e B

g YR fa3 10.13 1 9ifd 7R W €| qen | o€
femems <71 U9 o< F s wed 21 G (10.18) a1 (10.19) < © foF wvrel
Ao e fifet 9o < W 2 den < AR ot qon < s o ot w1 5@ B Rl

B N xn+1 _xn

AD
AYA = d (10.20)

TE fiFo-=IegrE 1 s 8 wreadn 7ed fag o (o 10.12) <= & ==ifw S,0
= 8,0 T T8 n =0 % | MM A FH HITS o q o Aefad a2 O § o areft
@ W =R Y (319, y-37e o Tfew) o 39 @ W 94t fag S, qun'S, ¥ WA
T R e IR e <t weA fivet frem, S foe 10,13 # <91iT 38R T X @i
T TR R AR Yo T TP 10 H o o 77 I R Tk faww e s, P-
S,P % f1aa 7 o fog 71 & §a 81 59 ot 98 FRdis A F gEee o €, R
red B qe S T8 A/2 F1 fIUT gHeRe ok ®, IR o BRI ST x-y det |
feerq forg P o1 g w1 39 YR BT o S,P - S|P (= A) T fofdish 8 o &R0l
T Al TR B 36 YR TS Yo giafvea w9 9 sifquteed ©; qenfy afg
T D s <ieré w1 e1den wgd a1tk €, i Tl skl 88 ok Sl Tamd e, S
fo fo 10.13(b) & zerfan 21
a4 10.12 ¥ zuit f5-fadt wom & 507 9 fox S i <A1 fafl o destedes
366 @ ¥, " SO a1 ¥ waflm fFan T 21 A W S wieenin @ v A @
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d=0.005 mm (f = 5 mim) d=0.025 mm (f =1 mm)

50 — 10—
O_ )ll( 0’|II,III|'II|||||ll|
50 -10 0 1

y (mm)

| |
-50 0
—_—> x(mm)

(@) (b)
o 10.13 q 9l S, T2 S, 5N

0

GG TR W (3fEu 97 10.12 ) SO §31 WX gR 41 T fifst Ue; (a) 99 (b) TG € $H91: d = 0.005 mm
T 0.025 mm o fow (Ml Fo=f H D = 5em T L =5x% 105 cm) ( 3TAfeF@’ T 512k, 21 Fan feot ufsafeim .

f&., 7= feeett, 2000 9 for=m mam)

B2 7 AT ia S 1 fre T fefa s aw fame fean @ € sikQ, S, @en
S, 1 "EAfeg T AR BT S’ QS H HM ¢ € 79 HEF e e g faem ® -
I R e 39 YR 4% G S @ erefn R, ad Sk i fag 0 W g s
o daerde W e AR Gia S frdt U g ST W v ¢ @ fawen fxan wn R,
a9 e st o1 —¢ R feera O forg W fe@eng <, forert a1ef 2 6 =18 o arefen
U g @R 3ad & w0 o fowsh e e w1 e off @ fom o S W ey Q
o Hdrg fbe 1 g O’ Tk Wt @ H
3T A% i TH ST TeR* o Eel 990 & SSI ¥ guTE H|
Y9 HT R FHfa H 29 97 7 G7 1801 H UgeH aR UH WA al
SIS TR §RT JFaged a¥ich & Faia a1 3511 Gd o Th1eT i
T [0 i $TeR IR A o7 1391, 39k G 31 aRi% Grafes s T
T TRET TG T 3G 377 F© T R T G%S ST @1 351 T 31
@1 & T SR 3T HIch-F 3@ @ a9 3% 39 FAT #1 {led & forg
T Ji@rET 5311 cferd 59 aR 3614 3 Wien FifeTd TR 360
o T8 Y197 Gid %1 TE T e o9 &1 YA fona, frad eier-ar 749
76T @1 9Tl 39 R 3% 9HA 30 W R 3FHE Frei 3@ f@eng 31 98
YA T AT o [ Gohre1 @ GHI9T 1 (AT W SFeR Ua7 8t gekar 81 59

* SF TeR ¥ T 1971 W BT o a1fashR o fere sifqert w1 el TEhr wre feka)
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UREIAT ! AfGHIT FeT SIa1 81 299 77 HT UG g erden o FifE a7

YTl o a0 fagia | foward #id 9

TET % Joohd HI EvEE € fF Fmia s, e s, g wa € fr o e W
@t #) 4% fag gl o T W gER U faiEr i (e 10.14), a fgat o
Y% g Wit @1 RS 3ca s, frees aiommeaey sgt g8 diaan o w3
frst ar g1

Ed
faferdr

THA
i
3@ 7 W fiFs

‘ I

N
) N AR
3A20 1A O 1A 221 3

—» TAW

o7 10.14 97 & fgfdt 93w o digar foawor &1 WwieRm® 9o I

& YA T HaX geia fesor

http://vsg.quasihome.com/interfer.html

a9

IETEAOT 10.3 3 ol 1 frefidier @ o T § oIk TR w1 T W) ) @

)
3' 21 fipst sfael forda1 1T S| 500 nm TUETRE &1 Hell-80 TehTel TN | S STl
E 22
. DA _1x5x1077
& s ST = 10

=5%x10* m = 0.5 mm

IETEY0T 10.4 Ffafed g=mem ¥ Ioish o SR 37 o f5ieRl Jam o Ak
T T YE T2

(a) fofE & a9da @ TR & W A W

(b) (Tehaol) T ol TR HH A o (Thavil) i U W w3 w;
(© T fafE & dw mefe () sgr W

33(& 0l 10.4
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(a)

(b)

(c)

(d)

TUT-HhII3TehT

g ford =1 fgferdt & wwaa o 9 @ w;

THATT FehTeT W h! Tod YhTel Hid o Fioeenfud & w;

(9% oo | Sedfed yrae (THteR) o stfalte g9 yr=e
AuREd=ra g1)

TRt <1 <hIvita qrefer ST=R Tl © (= A/d) | fsil o1 ardfess qefe
T fafEt o Tade ¥ R # 0 % gEEd H e 2

TSt =1 wefer (qen sivia wefe o) w2 21 qenfy 7 (d) T o
IeaifEd I S|

TSt =1 wefer (qen v wefem o) w2 2| qenfy = @ (d) §
Seaifed I @]

M <ifST s Gid 1 9Es @ o1 S A fREt o gHda ° sHeht 5
B At Tl 1 3@ o forw, fe o gt @ e s/S <A/
d 3=, 9 o fafa= 9mi gR S AfqeRvor Yo stfeara
(overlap) H4T don s fe@erd =&t <M 39 YhR 9 S ¥ 7
(erfd Hid fodt o g St ©) , Afenor U2 a3 %A T gl
STl ® A1 S G S7edd ke o1 S ©, 39 9 oh g 8 ok fory,
fipsl e &1 St B1 S qeh U B @, fiRe e feer @ R
(d) 1 it S-S o &R 1 =ier sedl ?, fife 92 %1 qon w4
T B S 21 e W R s w8 S © fF wd s/S <A/
d I8 T Bt SAfaenor Yed e @ S 2

YA Y19l ok fafe= Tesh T o SR SAfdehio de w1 sifqeamay
Bl ® (Hell-ereg &9 @) | fafq= @i o forg st <ifta fivst w
& feafa & 2id 21 or@: HE fhw vaq e @)1 fag P & fog
S,P-S,P=\, /2, [S&T A, (~40004) et o o for qimeed €, frew T
AIuferd BT den s &1 U1 A Wi B sE eel g S,Q -
S,Q =1, =1 /2 [SE A_ (80004 et =1 wreeA 2], fihst germ:
el wedia erftl Shsia Yo fihst o fopdl oft 2R 1 Terg 9Hig o1 it
A Tl Bt 2 e G R <hT ot el Tl Bt €1 Fe5 il o we=
#E T i Yo Rwerd & <

10.6 faada=

g g9 forelt STaRERfl %] oF G &4 Al B/ Sl SAHYEs <@ df 9
qiT for Senfad o/ o &9 o gHY SAfdeRtl o 9HM aR-a’l 9 Sew
ol G &9 A ®1 UEn e 1 9REeT o SRl g ¢l faedd T

¥°0T ln:2ibe
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G AT § S Gl YRR 1 a0 g YERE fohe S €, 9 3 et
F R § UHT H O o St ¢ T g 3t Siad o deol
T faodd o Y@l 1 WEAT T8l hE gsanl qenfy, %ﬂﬁa?r@rmww
I S el sree gemsfEt w1 ffved fomiem faada @t ufteeT o
R0 Hiftid el 1 orqd § w9 g9 TRl CD 1 2Ed © al SEd O faedd

Y99 o HRU & @R <0 ¢l 39 g9 faadd @1 gReed W o= Sl

[ER
Wsﬁrﬁm%,aﬁ@mmﬁﬁm%laﬁ%m
yarRaret fSH e ot i 9, % eam
ol fogl qon fafel @ fowaia g €1 98 1 9 98
HI g YA BN @ ST W BT HI ST B T ’
faadT #ad T, mqmﬁﬂm%@qﬁﬂ@ﬁgﬁﬂm@wmél

4

S I ok YA hi kvt &id 9 YRy f5fef &t ghiv Ted
ol gro faeenfyd fven sman € & T wite (Sen) Yed fwr e © fowes
e o i & Tl ©1 $Eeh Qi IR %A dw Ue o & e €
et ol g ¥ R e W & et st € (Fe 10.16) | 3HeRl THEH
@ foe fo 10.15 3fET, e ¢ Sk &1 Tha T/ LN W sifidaed 1
ol GEiaR e St Wl gwitEn e @) foefda g ol W@ Tk TR W
e erar 21 o &1 "o fag MR

fag M A oA arelt @R ot o a1 o rficieed @ W ) w6
C W frordl 21 88 w2 o Tt fag p @ dfiear 3@ & 31 S| weet ==
# ok 7, P! fafe= fagetl L M, N et @ Siie areft fafa=r ater Yand
R HHIR T 3Ifeis MC o w10 9 SRt g8 AT ST ®ehdt € [fo 10,1571

ol RN I8 ® o o 1 agd 9 s 9n o fawfea fean s eiv fog
P T 3k ANSHI 1 3fad FHeldX o 91 Sl el g9 ol | yra aemn
& faf= a6 fgdaes @idl #1 ®e Io9er | @ €1 FifE, S ol
ol o aa W WER €, 94 4 i Th & el § B 2

ot o 31 faU oF 9 & 9UIa (NP - LP) &1 TUMT 3l 3H YR &1 1
Tehdl & S o I 4T o wEm | W&ot fe 10,15 9,

NP - LP = NQ

=asin 0

~af (10.21)
T TR, A fald o a9 ° q fagsfi M, T M, & &9 g0 y B a1 geil
M,P - M|P =~ y6 | 3@, 8H &Ml % &g H&1 ¥ W 8H a §AM,




Hell-Gag AEH i SieT © 5 9 s e

Fell 99 BT ¢l I8 A el g GHehe o g P
ST R H T o 4o w9 el e6 W R e ; L

| e Yed o g Afieteror WHRo qehl gr '

L

Ml‘w ‘
T o T WS M= v >fag e

N% 2

TR & HEA g ¢ W, F01 oA 71 Tl weriaw

21 399 fag ¢ W S=uad diean et 21 fo 10.15

I #1 or: o & @l 9 1 AeE gHeken o H
o YR e <3 § for dear o1 e Sfees

6=0R g T W fadiosw 3T 6 = (n+1/2) o 1015 foret werat ot g faacH &
A/a™ & qen ffes (3= de@n) 6 ~ nA/a, n= et Y s

+1, £2, +3, .... W &1 I€ @A WM ¢ T BN o &1
Ml & fore fafrs w0 ard g €1 9ed v 9 W fa=r
FY, SRl 9UdR ah, 17 4,

0~ 1/a (10.22)

aral, TR ol < SISR 9T LM 9 MN & site 58 Wedish ol 3T a/2 81 9
LM ¥ we% fag M, & faw am MN ¥ fig M, 36 ¥R 8 fF MM, = a/2 | 705
P WM, T M, o o= 92 I gL H0 6 o fAUM,P - M,P = 6a/2 =1/2|
TR 319 T8 B o M, 9o M, % ATeH 180° ¥ famdia when # € q2n 6= A/ a fewm
¥ € e 9 ¥ gafere ol o <t g LM 9o MN o FSH Teh-38 i T8 Y
T B| TR (10.22) T 10 et @ ford W <fera 979 81 St €1 36 YR T8
Tuiten <1 wehl € 76 0= nA/a s fou e = ghil, Sel n s quile © (Y
AN | M © o Tt o1 AR @ ed 4 S ST &1 &ivig wEs «9adl 8

g G ot TEE € R 0= (n+ 1/2) 1/a R 3= Fi 9 g1 € a0 nHw
M g T k! dleidl AR H o4 il Sl €1 376 Teh shivig
= 31/2a W faar & 5t 31 3w frsit & 927 § €1 ol 1 i
TR T H a1 A 7w yom J-fae ford i of a1 ol o <=
qefieR BIM

—_—

2ax9=22,3%_, 10.23
3 3 2a (10.23)  ——
—

zafan, wom Q-fael ol o < erdumi o fawfsa fepan s
Tl & TSR] TR /2 B S < STEN F ANRH S| VR w®
B 9§ o9 o gect aviF T T B ) el 99 Th-foRE e >
T ffeTesi o wen ferelt fog W e 1 ArEE < 81 wwed: 98 T
S ST #I oTiem wIwt &fior B (Sl g el wHeen #

TR 3t €)1 35 TR, 7% T 5 whd € TR (n+ 1/2) A/a g
SRl n=2, 3, 3% R 3feaws I Em 3 n'oh 9g o W &0 B0

I B, FifR o w1 perel digal, |aar e w8 & feafasd |

ANTEH A1 S| IS qel S9ep | el U fo 10.16 H 39w (a)

EAERCE]

(b)

) for7 10.16 e & g faada o fag

SfeRTor qen faade § @9 S ¥, 39 g § T uieeet o fipsll a1 WhISHM® qen dierar faawor

@S o 99 9 & dAeRl § o foen-fauyl g w1 21 59 gay

371



% wifae!

T o ST 4 o Ufag BETET aFad o7 fAfeg | = 8l 7, 98 S
feer=re '

374 T BIE 4T BT qAT faad o did STa Pl Garvgs &9 T TRIvT
T&T &Y U &1 T8 ST SYANT F1 § 8, §7 I o st B Gy ae
TeeqYf wifadk s TE &1 W dR § &7 Al @ fiF FE GHd € [
ael Fo Fid & 8, A oifSg &1 sqfdsRl Gid, a9 9 e ard 9o
for faredT 9rss 9/ : SYENT T4 el &

5 vam o, g o9 3 =ifew fF WE W S 91 Yo ara ® gk fal
71 558 g 1ARYU § S el Tehel o) faads e €, qen fgfedt safaeneor ted
21 30 fo 10.17 ® <wifen w0 @1 98w forqa faada o <wiar @ o fgferd
SAfTRTT ok HROT 3 HH HISE o T fe@erd 3o 71 fagga faad= oid & foemm
SAfTRT s T WA SN d/ a 1 <1 Al o o %t g qen ol w1 =i
o T W R 81 @ ogd B o &1 W W, Fede e wgd wHae s qen
= faferdt safaeron e fad <m [Rfew o= 10.13 (b))

0

o

fars 10.17 arfas fefed safgeto Yed| sawor wewa fadt foads &1 <wifar 21

IO 10.5 ISR 10.3 W, G o) 1 e fopat g1 =fey fed fw
Tl ol U o st Sfeuss o i fferdt Ued o 10 Sfeurss wrwt e weh?

T B9 WEd ©

a¢9=/1,¢9=i
a

http://www.phys.hawaii.edu/~teb/optics/java/slitdiffr/

Tt Tt Taad et o1 gav el femor

|

3@ 10.5

101:2& a:g:O.Z mm

d a 5
o < T yehte k1 aTeA qe IR i g4, ol 1 wieE a o uRener § wifiet
T2 B

fo 10.12 o fgfart safamwor v o afc &0 u o/ &t 5 2 < ot 7 gim?
M 3@ T 31d TE Th Thel A0 1 Hifa Sl wal 81 W Sl Y o 5o
fader W 41 31 2NN 379 BUR UG S W Uk Hid 7 901 el Ue fog (A1 o)

* Fead WIEAHA 1 1965 1 Wifdehl &1 Faol [EHR el St Sk FeieH Agaaat &
Sl Hiferr e R fan mm



TUT-HhII3TehT

S, TS, | T8 TR W T ol forada Tt 3= wett| b < st 1 g =9

fog W femerg <m it o fefa o STgER Wa Y@ SS, WSS, W feud B
e g9 AR e qe Heagadn yée Tehet TR o Yo (ot amr=rean that

ol fererd= el shed €) 1 SHEar qen fawmar &1 auie i)

() AT Yo o WA FaUel W & qe IEIW oS e 2| faedd U § U
ST et Sfees g € S gER Sfeael @ & [ =gl @1 g o <l 3R
Aehihes Sfeaal W el %4 el St 2l

(ii) &H SAfdeRTo Yo w1 qiener < Hentol ffEt o squfia < awl o steariv gr
#%d Bl oo Yo s whal o & voes fag 9 seofed ddd @ qier &
HARTO ¥ Y el 2

(iii) SIS a 1 Torel The ol o fow, safqeo Yed &1 9ge 9 H10 1/a W
WW%I@W&/aW%ﬁﬁWWWWﬁ@a%,?W
3ferss (3 =) fireran 2
Y I8 G ol A1fsu fh eres safaetor qen faadd Yed <@ um & fauw d den

a3 g FHH B W AfeUl 3T o forw, < fafEt o ot wus e T

firefitiier &1 ife 1 e =yl Yois T3t &1 Siek a 3R st =it eFl =ifeT,

TAAT 0.1 A1 0.2 mm FT Hife o |
T o AN q1 Tehed Terd) forard o gaR faa=m o, &89 98 | © foh o fom

R i Tt €, erfersk T W R AR @ IR 9 o < sreren saferm well Rt TEIT

A T o T feafa q oft O el @ S gW ueh i of| i ffEr & W

T@d € 991 TR 1 ¥ o Hied W WA 21 Fl ¥ whl 9 W W T fag ®

firerd €1 &7 § o o GHIR (e01-9sT & &g ig STfRkeRd qeiat Seq=7 &1 vl

21 Tg SHeeen gdl STE § o St € ifen 399 W] Rl 9gd W WA 1 ger

¥ sifue dioman faerdt €1 Ak oW #1 wikw g0 €, 9@ o0 Waa ¥ HEE D@

Sfeets 1 TiEs T1d H Tohd &1 0l o &9 §, faad" e & gom v @ S

Sfeas 1 e A/ q ®1 31€: W W SHHT |EA fA/a el

10.6.2 Tehet T3t faads Ut ot araeiten i a

el ot forerds Yo o1 @ & @A eTvadsHe ®U ¥ WA 71 Savds SUH
aAferepier s RN ST Hehel 8— T TR =IS AU Th UNGIh hid 1 g wod |j

(frght Gte dg o1t Siedl 1 0T USH HL) | ST SAST T 3T YRR Ukl Sl ©
o STk R THiaR &1 &I ST o6 e T Hantol R =) oe oot 9 S qen
Sferal & g ot R s gwar @ (59 10.18)1 forr .
) 10.18 T Tshdl foll
fardt &1 fremie & Tt e, diF sita % awR Al o S T € s g & fow o s
ST ST F o BT A e FEAR # WO % TS AW A ) e v e 49
S el & WY Yed fewi & =ifew) wife |l o w1 fufy (S ST A fow ol O 9 fwn e g
Brga?) Tesd W R B, o o 11 9dh) o 9o et o fou fiveet o swEm o faads de quid @)
Y fiFs stfirer T2 B WU AfE S fheeX Suetsd = at el 1 gor § e 3
1 sl atfuess =it <@ =1 Tt € 373
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0 WA o, °F YW W S w1 qfgeht 1w w1 @ (5 10.15) 1 7 1 o W
(751 = ) W Yo 1 BIHE HE 2

A YIA ¥, T =i i Ferdl | Ugarm o o= § fgfed st s gepct
21 wosl dq 1 I % WA i el & T Uee whi Wit <@ S Hehar 81 & o
g H, 5 W Th B HI0 S o6l Th SO0 STYH S 9id 21 7 Rl sHente
U T3 (ST ok fIu Uk wrfehet 1 s § G o1 wed @1 gd-geh &
g W & T A H - TE A h el gg Tehar @ aen 39 TRl off T faeith
Hifr T (1,/2)° 1 10T T B

Ao G fead 4 Yehror il &1 YAl gl €1 4% I8 37§ fior Seq=1
FXd GIT TF &7 o wedt & a 1 e 39 Y0 GHT SR 87 T Fgdt &1 Hei
4 g a1y e g1 el gidt St el Geeir o fagid & g gl

10.6.3 YeRTIYTeh a1 &l fasied e

3™ O W T RRIhI o ok B == i oft| R 1 hivi fa9sT s9eh stfugeas
& fauifed B #1 SifageaR gRT A T R § S AR s T A e A A
B 3 Aad g ot fasfsd 7271 1 Wehd | AR 1 IR 32¥d, AfEeas g1
=1 gfafars &1 SR stfues emafia e 2|

T 39d o | fIRA aret T F8id fHo-gs | four 1) afk dw faued &
fau quf w1 ¥ Huifud € 99 SfadE gt o oOR fRu-gs s fag ™
ik fad | aenfy, faerd= & R, 49 T fog W wiefad gF &1 a9 T
TRIAT e § Wi ad Sl 39 <90 § faadq o 9@l &l T 99ael aOT i 3ad
oE 9 UBd W@ JHR g W Aufad U (fa1 10.19 @) A1 Y Fehd B
T forerds Yo o1 fagetuu waie S=iey §; qenfy, fagiaa: 98 teha ol faads ted
o fageiot w3 o gaH 21 faade o geel il e o Td gU Wi gHdd W I
et U H Tk g e 8 g, S SRl SR 9 erdiw qen €iw Hehfya Serdl 9
for g (Fas1 10.19) | Toreqa forgeioor 9 = grn @ o ohe < & w1 forean
Ukl

b, 4 1.221f _0.614f
0 2a a

(10.24)

fora 10.19 3T &9 W AT TR HT Th THIR fHT0-gs| faada gamai o HroT,
fRLOT-9 @M =~ 0.61 Af/a i 591 o Usd o &9 § WIhidd e sl 2|

B B W&l R f I Y Bihd g0 9N 2a, JAHR §RF & A A6l Y o G
H S oft w9 @ e R
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3| o fau, afg
A= 0.5um, f= 20cm WA a= 5cm
q W U 8rm

r, = 1.2 um

T Y= %1 TS 9gd B 7 R it 98 YRk o S qReein @
gereelt it fadeT O 9@ w0 ¥t meeyel g fumr 21 S ard
T fadfea &@ & fag

0.61Af

fAb=1, =

THY 1 e ®

0.614
- (10.25)
31d: 9 AgTw 1 A9 AU € A AQ B BN THY Tl weadl @
&b afx a1 O aifue € o el w1 FadRA e aifersk e R RO @
o o faved & fou el o Ifugvash o1 o™ Ifush g eyl

AG =

IETETUT 10.6 HH AT forll - H 6000A aTee o1 Fehrer o1 @1 &1 fedit qeeeft
o fasea &1 dian s enll 9 Suen Afgeaeh &1 =A@ 100 39 87

T TH 100 39 & T&UF H1 379 ® 7 2a = 100 39 = 254 cm ¥m: AR

A = 6000A = 6x107° cm

0.61x6x107°
Aez#z 2.9x107 Yz

AU T it fawe gHar I =

9°0T In:2ibe

A ST AT@ w1 fG9ET & 1 Seher Toh T AN g1 Y Tehd €| THH SIS i el

gl ST S Ghe qiedl W ST Wi T 8 foe 2@ weft et ufeal gue =Sl @i e =ifey,
Seifeh 3ok ot T Hohg Tz Al whi < o1 | <€ SR S gY SeHl =feu SSl & fau, 9+ ofifse
foF |eft el ufzal 1 Sl 0.5 mm 81 I ST o qeelt & g ufEEl o yele it =il
05mm% mﬁuﬁﬁq@wm lmm?ﬁ@% sﬂ@mﬁﬁﬁqﬁw 15mm?ﬁ€°[%

afel 39 Yo i 3 HH I YIANEIA i AR W YA @l 1 HErE W e A

37a 39t 1 fEn, Se e fF T e ¥ @) R O QA I e 39 fefa A
Y, &l 9 Y T Hiel UfEal Tl A ASH-3TAT g1 % &Y § @ Q| 39 YT o o AR HI
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Hrelt Ifgal Th-smR o faom &1 S qen fade 7 g g 3R, sueh <1 SR T el ufgE iR
afires ATh-H femrd <) wthe Ugt S &1 &l Wi 1o Il §, 1 AISE d AIE SIS qen STt
st ¥ <ar &1 g D AU 9@ d/D 3TaeRt 3@ i fa9e amman g

o T Fagaht @ 3 ol T o Yehel-GS | Yol o U1 okd 3@ el fRet uH wu i gl

A HIT 59 19 IH-I1% 2@ Hoh q1 SHeh HHIT oh H0 9 T 9IS Y Hoh| AT 1@ hl
fa9ea dem &1 1 T G Feh Y 6 HU1 o TIgST K SHAT DI

376

o3 10.20 T% geweeft o sifgeas o9 & )1 fafia ardafas fafaa|

W@ﬁ&ﬂ?&’ﬁéﬂ' WW@'{? (objective lens)$WWﬁW
ST R Tohd B1 39 feafq # fam (svg) 1 fQ efrgr eifuss X @
2, fomd f gt v W areafos widfsa aa 8 (1 10.20) 1 eme= —
Hfafars R qen foe TR 1 399 — m ~ v/f 9@ @ fopan s 21 fomt
10.20 &

D/f=2tan 8 (10.26)
el 28 Geuselt & Hihd W ANgYIH o9 & G gR S T R0 L

<o ferddt gewseita A o 1 fagetl w1 <@, weher & aesd A9 qera
Bl foed yure wecqul 8 S B ek g fae 1 wfafas g v foed
Yoo e, widfes o woae | TS 95

1.22 1
D
g 3 fom fomer gfafes 50 <0 9 &0 W g, fadfsa ==& 8, 3 & @
fe@r <71 foa o1 # g = g, d, @

0, 01.22/1 /m
- D

1222 v

D m

12212
- D

vé=v

(10.27)

(10.28)



379 GHIHION (10.26) T1 (10.28) o TASH § &Y U< BhT
1.22 1

:TfZZtan,B

1.222 (10.29)

2sin S

If% fa qen ifigeash o9 & ot a1g 7 B STedish n T Th WA § i

i (10.29) Feifed e St €
1.22

dﬁm=2nsin,8 (10.30)

TUFEA nsinf F GEIIHF 5RF Hed € a0 T8 Hf-FHf fugeas ®
sferd 2 21

gemgel &1 faded g gee ke o @ fagett & e % =Ean g
Tk U o 1 S 1 FHIIT (10.30) W € @1 S Gehal € foh Tk U
IR STTEdHIh oel WIeAH o AN § fI9eT &l 1 sern S Wehdl 81 W: Th
el fSTEehT STqed-ier & o hi™ o 3TUed-leh o FHIY B, 1 SYANT feman S 2l
TH AR i Uk Aol (oS Y599 ed &1 eAH 3 b sinf o HH &l Th
T sifeeh I T T T T UHR, T I @4 § R Th gamaet w1 faued e
HeAd: SWIN § T T FehTeT i quresd ¥ fwifa et 2

fa9e qon enaefd o die ifq S 1 HIHT FAE €, SR SE YRR g W
(parameters) o =EeR H L&A qel Y&HI( 1 ekt ok o= i wifd 1 Heram
B Tk e, R o foai 1 wfafas Al sit@ o ke s @1 gafee e fet
(objects) &1 fades aga a1fus g W T fvan <1 Tehal, 3= 3@ GRT S@HT
fadfa fopan S wehar 21 gt oI, U gewsel foi i eafia o € (S enn
T B €) qe SR g1 Ufafas S 1 o 79 TRl <1 AR steren fohet g
T % I TRl & 3@ W o a1 &0 fwdt Sifaq wiftrw & fafe= ami = <@ ©
ﬁ,ﬁ?%mmm@ﬁw@ﬁ%m%mﬁwqm@ﬁmﬁ
el B

10.6.4 T&ToT UamTfdTeRt ot et

Th q 9IS &1 gRS (3T ol erean fog) fordlt smiaR fopor-g4«t gm0 ot &
R B, AT~ A/ a0 § Fehre foafda s 81 9 < s sfeass &1 wivia
T1ES B o1: Th 5 z, Ie | oheret foard o Rol € faafda feror-gs us =ieri
zA/a 9T R S| I8 ST Tk 8 foh 2z o6 fohe W o fotg foada g1 faano,
ENeh o WIS q o qed BN 8ok fIU 89 20/ a i ST @ o SRIeR | d &1 368
20 98 30 z U Xt © ook Tl a e 1 FeRur-got 1 STueRor Grefek el S
21 gaferg,

z=a’ /A (10.31)

TH Th TR 2, o Ber g8 e €, 1 71 wefiepeon o gRy wfenfog ot @

z. =a’/\

TR (10.31) T8 WA ¢ fF 2, ¥ 9gd w0 I o o faocd™ o Fwrw
foreamor, foRRur-4st o Wew 1 qO | B 8| W9 g T 2, Bl € 7@ a8
o & S Rz, ¥ 9gd efud Al & foaw, faadt & wwor fawn,
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341g{UT 10.7

feRTol-FohTTeRT 3 HROT ForedRoT &Y ol & (Feifd gReF o SR a 1 gor §)

aAfersh gorelt &1 S &1 GHihoT (10.31) S0 © T Fereor-yanfrert aimesd o v
i T SR e BH H 9 B

IETEA0T 10.7 78 0 o forw fereor-yhifrert U e1=a1 Gfehe ® 19 §Re 3 mm
el ¥ 91 e 500 nm 7?2

k35

& I YEIETd Ll § foh Weh o1 gRek oh forq off, ferard fereamon &g et et
ool ok foru Sufera feman S Hehdl €1 39 TohR TohXU-TehTiRTehT e TTHIT aRfeerfaa
R

10.7 ot

T el SR R foreR Hifw f8 4fast Tt wehet T4 € SR 39kt S i feer
A T 21 A g H Sl % R o FR-AE ead! ®Y § g 5 d 9 U q€ 9=
T AT S +x e o F=ifika g (fas 10.21) | Tt TR =61 FHRT (10.32) 5/
e fRa ST gl 2

Y (x, 9 = asin (kx- wi) (10.32)

t=0
t=At

AR NN N NI /7
Y/ S\V/ Y/ BV Y/ EA\V/

(a)

—> vy 1

0,t)

27
T= %5

MAMARAAAAAAAAAAAAAAAADD,
VVVVVVVVVVVVVVVVV VYV VYV

—_— > !

(b)

— ¥ [x

o7 10.21 (a) 7% TS S &1 HHA: £ = 0 A ¢ = At R Toreemq Frefua & €, 5@
Teh SAEh T T +x o o w=fid il 21 (b) ek Toreema x = 0 o qHg-fer=ror =i
el oheal 8, STaieh Tk STesh i qul +x oo & §=fid 81 W 21 x= Ax T e
1 gug-foewor dier-ar <€ AR fowenfya &1 smam)
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SRl a 991 o (= 27v) HHY: T 1 @M q91 woig i fefa s 81 g8
SAfafie,

27
A==
e (10.33)

T W Geag aresd 1 FEfia S3dl 81 38 YehR 1 @l oh GeR0T St == g whedl
11 1 UIGAYES & 1eAE 15 W &Y Toh & it fagen (S y fen o emfew
?) W Hel %) 9 o oded €, e gyey @ e € Wy &, Fifw
fereenem y feen o B, gelifery 39 W y-offed a0 el S 21 it SR 1 Wk
fog © W @ # A e €, W1 i Paswhd: yfad a1 wel Wil g 56
rfafier, SRt Wed x-y aat ¥ € Hifra et 2, sEifae 30 gaaer yfaa @ o we
ST B

Tl R B x-z T ¥ z-Yfad T 301 hieh fhdl SR o T W =R &
Tehd €, frment fagemam wra g

z (x, 1) = asin (kx— ot) (10.34)

TE FqeA AEvash @ TR [GHieRLUl (10.33) 9o (10.34) ¥ dftra] weft
Yaera: yferd a0 sy 7@ el 2 ; eid Sl & Yoish feag o1 faeens™ wee @@
0T %1 90 o ieed el 21 Add:, 4% SR % U o qel hl S Sed el
H Igfoeha: 98al STl 86 S7gfad 737 U< 81| 39 UehR Teh Tgfad @ o o
foreenT, wme o o1, Aefesda: I Al §, T 98 Ged i GeRoT i fKem
o Seerd el B

ThTST shi T 1 Wehfd STURY Bl §; steid Teia e Wl Wehtel @ ¥ Gag
farga & T T G0 1 X0 o Weled eral §1 TH Teh WYl UIeiliss 1 IuE
ok Tl YR a1 ST Wehell €1 319 el wTfiees SiEt 9ite @t gt i
Yieiige hEd €1 Ueiise | et % Uk wsl @ gl @ S U faw faen
ferterg B B erielg 10N w1 fawn o erfew faega afwr (w=fia gt wepmen a
Y Heg) YO el Sl B1 36 WehR A% hig 1yferd Tehtel ol T dielkizs W
afrferd Bl WehTer T 3@ yferd = St ®, frad faga wfkw dfemeg stope 6t
SAeerd fEen o SS9 <o il €, 39 X i uieiizes &1 wRd-37¢f (pass-axis)
Fed €l

3 YR, 9o TRl TR Wia (S Tw Wifeqq oiv) 1 YR dieikiss i
ferelt ¥fie P, & Wiftd & 2 & 7% <@ s @ foF gwet dioa eneft 21 St 21 P,
I FAM T I fhO-5 | HIE J96 T8I qSdl Hifeh IRHG o ek &t
21 319 TH Th THEY WoRES P, %1 P, ¥ e W 1 SO, o7 ¥ o o
WhTRT 1 Tloil ohered P, § 81 WA B W S Bl S| W 39 P, % YA H1P,
Y M ol GohRT TR Teh IEh1I Y916 G| Tk feerfd # P, § 4R dterai P, |
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3aTe0l 10.8

T T R T I & S §1 5 39 feufd ¥ P, 190° W YEW ¥ @ TP,
Y M el ST ol dien i UG Y ga @ (Fe 10.22)1

4l
G

(b)

forT 10.22 (a) 1 eSS P, A1 P, § B FHRT 31 GOEA| TUTHG 391 1§ 0 T
fIRaT 8, Sl 3k s ] 101 0° W 90° T URAfd eial €1 &4 W o Yt <&
€ Tieise P, § <@ ST 8 T 98 1 & Wil UNEfid Tel sl (b) St YR &
HieriEel @ i g €l faga @feer &1 sraer TR gau Weiise s1e % GHIM
sz 21 fgamomy forga @fser o <o 1w |

ST TA 1 I AHFL ST T THA ST Hehel & R GeRies P, ¥ qRfHd
THTET 1 P, 1 TR 318 (pass-axis) o ST a0 &1 W 81 AR P, H WA 7,
P, &1 WG 3181 § 6 10 R 8, 79 Sk g - ge waniees P, ¥ YRAfHd
et ¥, AP, ¥ SRFHE cos 6 (P, T WRA 781 o f<er) WRA 1 39 JHR S
T UieRiEE P, (A1 WeikiEe P) i YAW € a o (1 YRR S

I=1,cos*0 (10.35)

T I, P, § o o TS fad FehTeT T o €1 39 Herd i R (Malus'
Law) & €1 ST fercrer 31 € fh T tiekize 9 37 ael Fehtel 1 dierd, Sidfia
o it STt ¥ ST Uieize WHT T IHI Ueiigel ki WiRd-37efl o = o i
1 FAEINST ek o i Tfad diodl & 50% ¥ I % 1 HT Fgehd

oSl 1 97 v, fE 2 v S § A e R § T
S Fehell €1 eSSl 1 SYAM BT el qen 3D (Fremart) wetes e |
off fopa ST €1

IETEYUT 10.8 5 1 Hifdd Tieikisel o6 o1 | IeRIse i T dd i i FAmT
STl € o IR WehTel shi ol | B ol Ufede w1 feeeen i)

T@ M fF Tom Wowse P, ¥ T % A< Yfad Y 1 dea [ 81 q@ g
WIeRIEE P, § oA ok 1% WehTeT T dtordl g,

I = I,cos’8.



TUT-HhII3TehT

Tl 101 6, P, T P, 1 WRA-31& o o= a1 w0 | i P, TH P, A ¢ 36
TIR-378]l 3 S IO (/2 6) B 3% P, | i@ e a1l Wehre1 i dior s,
I = I,cos”8 cos® T o
2
= I, cos’@ sin®0=(I,/4) sin’26

3d:, IV 0= n/4 & faU URATHG GeRTer &1 dierar SAfeRaa gl

10.7.1 Y&hIUIT o GRT a0l

ST o Teh | el AT § ST aTel YTl hl 519 Teh HAd gY Uleiise | § Bl
@1 S ® A dien Sgdl qen wed g8 fGar < 1 9% @ik e T dfek g 9§
T STl =8 WehTel & TSTEe oot & argreet o TUjeH § ThUHT (Fehi o HROT)
Tt feen agat § B srafad g 1 ek eiyfaa @ [ 10.23(a) 11 forgeti o gm
o9 & 9 & daaa e w1 9 @ 2 e 5 fos % qa § g % @i
Bl (Sryfad Yetel | 3G9 § I He-Haw e S1) afad q o faga & o
goqre H ayopel H solegi 3 Sl fenetl # wfd wer Y o B1 gHd g Wi e o
90° W @A TU T Ueish ol quiian &1 Toed: ey st fgefid sl o awiaw @i
%, 39 Yereh o1 feen o St faferfta 72t d wmifen Sk or o1 hig IR ek
&l ©1 279] o G WeRiTOd ferfezor ehi gefifery fogedt & weqa fehen o ©1 71 fem-aet
o leed e 21 THY AR YHIO T o YAl i e Bl B

Safad OR YehTel
(a1 e et
N gﬁﬁ)
|\
TeRITOTd JehTRT : =

(gferd) ;

iy
Y& i 3R
(a) (b)

Tors 10.23 (a) SHT91 ¥ et YR Tehter 1 yaon G @ 1 ool wehrwl siyfed @

(forg e =ToT) | Tk WellehTedsh 379] f&@mn 711 @1 98 90° ¥ 1T o qcf o oiead fad

TRTYT (Shorer fergenl) =1 FehifSTa sheel 21 (b) WehT¥T 1 Yaul St URSSH Aread ¥ &R
HI0T W Wedd 8 (et 5o rafia fanor o daed) |

STU[3T o BRI YRS oF YhiUM o1 e 3TeA9H WLa. T el 3k Wedlial oh
BRI ShIctehTdl § 1920 oF 3 | fohdl 1 o1l WF &l 9 1930 H 39 &M o faw
iferert o AAieiel R @ Tt feRan e e

8°0T ln:2ibe
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STl WRTET ] HIEAHT o ARG W Al Bl § ol I8 @1 T € R 39k e A wWefdd @ S
? A1 D WM UG B Sl 21 TH 9 Heid T 99 W fomm Y ;9o g8 g9e © R feeet
<90 ¥ Forelt T W SATafid B el Uhauiia FehTel w1 Teh foheor-gs (e SH=Ia: el @) qof

w9 9 YA B ST qe1 IS GO 7 817 9! e 2 TR 29 uvE @1 37 'l 2

EE|

3TET, Teh HIRIROT FANT oY 1 S i o o1 Bl 81 U e, Tsh 311 4o (polarizer),

T fooH 9o Tk W I9fT e fas st wifd et ST

HL HIA ¥ IR BT i Yo W TRd BIH o 9¥=d for 1 dde W v i, | Sfad

B | 379 g i FEHHgES YA 39 3G foh Yok o Th R W@ (alignment) & fog

firem W aTufad g STen Yo guf 9 W UG 81 S € 9o 5T o U3 ¥ iE YR Wi
& SN Wefdd Y g0 TWE 2gY B Sl 2

382

10.7.2 TIEdT & GRI a0l

3 10.23 (b) Teh YRS AIeAH S Set § WA T i S0 21 T8l hi A
ferg e 1o Gehd Wd € TR rafad e wefdd X § S € e deR €1 e
Tk U fref wega 6t @ fed wafda o, el fReor & gmeRior W erdt
21 5e1 H el SeleR TUEid aUT Sea= Shid © | € HIEAH a0 ob Tafehor, Sfefid
yafda T o e 7 fagnsti # e €1 910 guEfdd o i e % wHia g
=8 e & Wifq Wi w0 B Aree T A gEter, S fm fam < g,
WA FehTer fo-de o wled Wi yfed @ (fageti o g fs@m o) | ggent Sita
afad Tt 1 fRdt faveises o | SRt ST a6l YIS Sl ST T ST Hehdl
2| v faveives 1 e, fom-aa o (ereffa oue 91 ) NN e died 9
B
< uRERl WeTH w1 W W S w1 yfad YR sAdfad g €, 99 Afg

sTuafad den WEfad fRol Th-S o e SEeRIv St 81, d qEtad geRreT
qufd: ¢ferd eidn © e sEehT faega |feer 3Maaa qet o wiead 8l 21 39 TR go
@ for ST qREfia T vl T W e @ Al TeEfad a1 T qui gfea @
21 U STEN W TG HIU H FEX FHIT FEAd € a0 3 i, ¥ el w € e
3@ T ¥ T i, T WA o STuedi § Hefud 1 ik i +r= /2 ¥, 7
et o fEm 9 g e

_sinip sinig

~ sinr sin(z/2-1,)




= % _ tang 10.36
cosig B (10.36)

70§ #7799 FEd T

IETEYUT 10.9 Th THAS *id o I8 W AYfad Yl afea eiar 2
39 o1 fRa g =ifen 9 for wuafaa = emafaa feel -3
R Aded 2l

TA i+, /2% TR BH o Y, tan iy = u = 1.5 B AfeQ 594
iy =57° W< B ¢ T8 I ¥ HIT & FRIS W FRI K0 B

T o T, FH 90° T YahTRT o Yeh!UH AT SR IVl TR URIEH ohl faei=d
fopan 21 7w fafere ofifeafa o, fogd &9 & 1 dood Tehi § 9 TH I & 9 2|
3 0T W, I & e TR B ¥ W Uk Tk g e § el eidl 21 S
Seerd SIZehl W hTe fEer el WaY TEl gl € s 3 Teh eiyfed et ok §
Sedd T2kl ¥ IO B 71 ST TE yehrer 1 Rt gfit favetvs o 9 <@ S @
Tt <o w1 Sfeere den ffss fe@ré a1 €, W Pt ordiw T &1l 39 YR 6
WehTST 1 37T gferd FehTeT hed 2l

3T, 39 Terfa ol 9 &1 T 1| S J1 LA oh STATS T Th iyfad
WehTST T FeRTOT-GST SR 101 IR SR Bl €, Weh1el sh1 sheled Weh T, Frgrent ferea
&5 WX MY del o oded ©, GREtdd eI o1 9 Uk e1es yaeh (Polarizer)
1 STAN <ok, ST 0 o Ao ehTel oh Taegd WIS o1 qoiaa gk 3 < ae
TH TRTYT I R A0 R 5 & I W SAufad ¢, 99 39 Wad faeigd T8
3@ T qo YehTET R YOI TETHA B

TH LA i BHA € Hehd id gU URH foha for o uReed et € foment
R hedl 1 Fagid g w1 W Gkl 21 Sfed 9 ¥ gHgH & foU e ved
TSR T ST S e b, forTeRT 3 R0 Yot o BTN W S1eAr 9
T e & gop o, U TR a1 <@ foh 58 qUT YRIRIehT o6 STHR W off |em
W1 Gehal €1 TR e A o g wEn o ool fohen St fo weRiiirent o ereE
FT TH Hig ol d H e 9 Gafud fawai 99 faada, fade, g qen o
WehIIYTRT o1 erdl shT G fehaTl SFTel St W oM 3@ fh v & wHw
BId-BId @9 1900 3. ® fohg wahR @y -1 7 fagrdl st s fe=m)

HRI9T
1. e 1 fagia saan 2 o6 fee o w1 ek fag fgdiaes @ o Wi g
2, Sl JEH FS THF IYEM Th T &1
2. TEIE &1 T &Y I8 Sdardl ¢ foh 2 qum fgdiaes Ol w1 S STeRu Bl e
WehTET 1 =Tl e W R & et e dt fgddtas @l e et €1 ol e
S T o Saad Bt © qe A el TRt ot farvor @ faen ® wHE gl 2
79 fagid o TREdE qe Sqedd % gAd FEE 9w e 2l

6°0T In:2ibe
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3. S S 1 I G Ak FehTY Tid Tk & oI5 Rl e hd © Al W o SteAn
%1 fagid oF] g1 B1 S 8H Teh fag W 39 Fidl §RI YehTel i e w1 foeR
FW T o faferse digamet & 4 & sifafied Tk safdewion 9% 9 el €1 W
7g g q+ft wewyul gl © Safeh gueht sied I T €, S ohae asft g @
Seifer Gidl =1 egfal THE e qen e o U fer FHed Bl

4. YAl d arel e I 1 fgfed ¥ wHE Siae w1 s we gt @ feRT o
Yershdl 4/ d BN €1 Wi, T w1 qeAfag qen s < s weh wiedft W | e
&1 Tk 92 SMHR 1 Fia S R WA/ d ¥ Aferes i seman €, fhsi o) foeqw
T 3|

5. WIEE a® TF THa B U fHedd ted o @ foed s S sfeas g 2
el + 4/a, +21/a, AR HIOK T I Bl € G 390 o9 H ST &0 g
fdlieren Sfeers eid €1 foeda foret el o whivfta fasie =i A/D qe R
X A €, STel DGR 1 =A™ 81 ] aR ok o= w1 < 3898 4 it Jefera:
Afeeardt gfafere SHIET 6 YR, Uk Geaselt Sfieeaeh S n T9ad-ie o a1y
¥ Wiy fog W v 2B S €, & wEgef ok ot w1 i A/(2n sin B) €,
-tk gUh HM, Sifeh GeAcelt i favdea dmn 21 faad gepmer freor =i
Gehoul 1 HiH Feifd et €1 399 yeel foh fefed o shor wenrer wERa g
YR L ST a1 Th 095 Toh Tl o/ A5l € S $eer 330 el 2l

6. TeHfdeh TR, S T § T FohTeT, STfed Bl €1 3HRT 31 e I R STy
T ¥ foregga |i<er Ao oF §5, Ad: 9 A5iesha; 9t 9y fenet § 8 wehar
21 UieRise helet Teh Siesh (U Tafime 31e7 o THI) i IRITHA shidl 81w
TeRTST i T@TT yferd 1ol THAe Yfad sed €| STe T YR o Y1l i T
T UeRkize § ¥ J@d €, [SEehT o1 20 @ SHa € A o o <1 Sferes qen
fafirs famerd 29 21 yferd germer weh fafire i (F99 e 10 sed @) W
e o g G Gea o SIgHee § /2 % WehivH g o S oA ST Hehal R

faemuia fau=r

1. T fog o 9 ot qeft fenett o vafka gidt €, o weher 1 dehof fenol o
®Y H Feid §U W T o1 901 FHGia © YT o SHawR o et ual o faveror
I FAEH o fAQ B9, A7 91 HAd o JANT e STASfe i STavdehdl gl

2. T 1 AUl e A Wy = Hidl o ST 1 AR ], S A o
o <y SER et qen fammtt <A B wenan 2

3. Thdl T W UEH arell a1 1 T o€ G § Gl i st g8 71 Fehd §, S
31 faen ® (0 = 0) T =AfashRor @t 7 qen gad fyenett # famred safawmon

4, foads uftere 9 fertor yehifreh! =1 afElmn aftafia @it 21 < sga Feree
TEgeti o favies o foru gewafmt qon qafmt 1 wamwdn 1w o wehTer
weed g Freifa gl 2

5. stfuehier safaenor den foed= gume eesd @, 59 oy | wafd o fog off g
F| W YA UREE shed ST q, Y YeRTe A i, Ty 2
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TUT-HhII3TehT

AEH

10.1 589 nm TE HT THAUNA Y9l a1 W Wl H Hae W IAAfqa el g
() TG G (b) STYid TehTel i qOIeed, STgf qen =l a1 gHi? et s
sk 1.33 B

10.2 frfafad geneti § geies G &1 3Tepia & €72
(a) Tt fog wa o eTo9Ra gl
(b) Suel o o Frifaa wehrer, frgeh wiehg fog ® 1 fag e wan 2

(c) foreht S TR ¥ T o1t YehTel T h1 Yool 51 ARG (intercepted)
o

10.3 (a) I9 &1 YadHF 1.5 21 g | YhTe 1 =l = 8?2 (Fafd o wewrer a1
A 3.0 X 108 m s 21)

(b) 1 Shi= | WehIeT 1 =TeA, TehTel o W1 R 3R et 82 =fE &, ot ofrer den
ST W G iA-T T i o fed W e = €2

10.4 37 < fgferd wam & fafl o e 1 €0 0.28 mm € o1 W1 1.4 m #1 g W
@l T 1 e dra fve td uge <iw iR o st g 1.2 om AT TE 2
T § ST fRT T R H a9 Hif)

10.5 =7 ok gt v o, A qresd &1 Tehauild Yehter IWT i W, TR & T fag
TSRl T A R, Y19l 1 <ol K T 21 39 fg W Yehtet sl cfterar femat gt
el qera A/3 €2

10.6 a7 & fgfeil wam o =afaeeor s &l o & o faT, 650 nm @1 520 nm
WA o YRT-GS 1 SUAN feman T

(a) 650 nm T & fog R W AW i st &1 e sfeas @ i 7@
HifsTUl
(b) sTa Sfeame | 3T =Fa" U 1 A1 FITT el I It & HROT e
fiFsl WU (coincide) B4 Bl
10.7 % f5fed v & & fil W@ W R T st w1 Fia <ieE 0.2° E )
YA foRT T YT H TR 600 nm B AR T WIS SUH A H gal
fezn Se f fiFs 1 vl =i R Bi? Sidl &1 S{qedish 4/3 wifel
10.8 99 ¥ &9 § THAY (transition) ok AU FEI HIT F B2 (HiA H
eI = 1.5) 1

10.9 5000 A TR &1 YHN Uh GHdd Iade Od8 T STufad gl &1 9ardd
ThTSl 1 AOISSA e S o1 82 MUAH HI07 o fohE WM o forg wetda famor
amafad foTor o dded g2

10.10 39 T 1 3o Fitee feer AT fFE 4 mm & TR o R a1 400 nm
Weed o WehTel ok fory fohor weRTieR! Witehe &9 9 @] et 2
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10.11

10.12

10.13

10.14

10.15

10.16

10.17

Ifafem 1=y

Th IR H BTEGISH W IS 6563 AHT H, oed H 15 A o1 Afater- e

(red-shift) g &1 geat § X ST @ AR 1 el hl ke HIeU)

ot mrem (S STT) | wehTer i =Tt fata § wehrer 1w o eifusk @1 =g

o hfUrehT FHgid R 9 9T 1 Afaeaaoft v k1 TE| 1 ST | FehTeT H1 W

TN GRI A Sk 39 Afereremlt w1 gfte g2? afk T, Al wehrer o e 1 S

faeheq EE B

Y gt U6 & S ok & Fof et k1 Fagia Wi+ iR e1verda o framt % fag

oy Arieeiss 21 g fagia &1 swan stk yeae Gfa & B (deduce)

HIfTT T Trdet 3o & A Tt foret g o1 wfdfere Snaret s €, frent <don

T 30, fom @ <dor T g o IR e R

T R H1 WA 1 G HY Tohl el F WA hiehi h1 Gl §

() 9 HT Fepfd,

(if) FeRor &1 fem,

(iii) S 3R/ Yt Y T,

(iv) T, qen

(v) T T el

ey foh—

(a) Fafa ® werrer &1 =14,

(b) Tereht wregg (W1 shid o1 STe1) § WhT¥ i =1l 399 | fohe shenl W fef

Excil ¥

o TN | sTgfa faemu o fou efer @1 ¥ fr=fafed g e § oregr-w

=1 ® : (i) Wi fommereen o den Wereh WA W @1, 99 (i) Wia a0 o W e

formmTaEen | 31| SEfh YehwT o fau R o ¥3 ffvea €9 9 & o, 37 39

feorfeal & wehgE #1 @ A ¥ T Fif @ oy gued € f A g e

e H YeR1 A oF fae ot g feufasi | quid: theEE 8i?

f5ferd Wi ), 600 nm TR HT FehTeT HH W, Teh TEI W R o+ ksl bl

HIU =S 0.1° 1 M fafE o e e 58 272

frfafed geai & W AT :

(a) Thd ol foada wam &, &l 1 =il g "o @ I @ E ?1 T
et foede s o WEs qe Aol i hy YT H?

(b) Teferd wam o, ek Tt ot oo, safaenton Y o ford WehR Geiferd @72

() X 9Id T M o1t Y19l o AT H 59 U oY JAHR 9% @ Sl @ df
IE I DA F WA TH YW g K@ < T v w6

(d) = foeneff T 10 m S=ft et faursis ER gR17 m o o W 21 A% e
3R WohTST ST WehR shi a0 g ok TRl W qg @ehdl € di fe ot o fereneff
TH-TR & @ T I TG 3 09 § T G aratard R JER #R
&2




TUT-HhII3TehT

(€) TeRvoT YenTiTehY, TehTeT b wieft Y@ o 7ifd e sh1 HehourT W aefid B1 foerdq
TS (S9 YhTYT 1 He0T Teh gReh/ferl o 9% o =R TR Ufera foran Smw)
TH Teheul shi TehIal 1 G TR0l TehTiSTeh! 1 HehoUHl TehTereh 1 o5 o
gfafodt T ferfa qen 37k 3EX 3T TN i 9 oh foT MG : ST
¥ o St ?1 5@ & i @2
10.18 < TEIfEal &1 =i W 31 HHR Th-TR 9 40 km *1 g8 W €| T Sgd aref
@ qe W T el fREt weEl % 50 m S W gt Terdl B1 SH e
1 AR TS A BT, S AR o HeA T vt foeee g ok dsft
ST Heh|
10.19 500 nm T %1 TH R FehE-Ysl T dael 7l ® fRar € 9o 1 m
TR R R foed Yo @ S €1 ge @ T R geen ffEes W) % o
ﬁ2.5mm{ﬁmglﬁﬁﬁ%ﬁ§éaﬁaﬁml
10.20 fr=fafEd e & 3™ T :
(a) 9 HH = W I oiell A FW W [l € o 80 Hi-hef Sefifas
& W R o 1 feor gu a € wek Genfad S geEn)
(b) ST & 219 g1 e ¥ S 9ok ® T foada qon safasno S o dioan &
I gueH 1 euReE fagid @ &1 WE gaRme #1039 fagia #
TR o 22
10.21 T R faoda Tt =) sgeufa & wfd @ 6 nA/a w10 R dioa 7 21 =9
& (cancillation) ®1, &t 1 Swged T | diehy TG HifoT|
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