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g1 f& T ® A W S, W I fomemE (fag pw) o

Yy, = acos ot
BN URRIG BRI 37q: qRomE fowemas grm
y=y,+y,=2acos wt

it dierdl foreene= o ol o FHMufaes 8, sEfee gRemd dear gt
I=41,
Tel I, Felieh T skt ek o b Frefad St 21 50 3@ @ € 7R 1, o o g
T I | S| S, % TastHie o foRet oft fag W e 41, 701 < Sl 1 e
®Y Y AfGHT F L Fel a1 & 3R 38 T0 Gais) faahor Fed €1 31 79 foig
QW foam wW T [fo 10.9(a) 1, e fom
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S,Q-S,Q =21

S, @ Frffi @1 S, & o a1eh wi H smien 9 A TF TeS T § o
T ¥ WM e 9 il [ 10.9 (@)1 9K S, g/ S fereem

Yy, =acos ot
81 Al S, BRI Scq fereema

Yy, = acos (ot -4n) = acos ot B
TET T 39 A4 1 STAM FRAT § T 21 1 WA 47 % FAR F EW
A oo fore & WA we § € 9o dre R4 1) R STR THe Ho safien
B S fovern § g4 7w 7 foen @ fF gfais QA s,Q, d (SiS, @
S, o g FEfTa FEa ) 1 e Fgd Sfus ¢, Saud wEd S, Q 9 S,Q
T T T, T T N S TR T ST e WA T

39 B9 U fag R W faem #xd € (o 10.9(b)] ek fog

S,R-SR=-2.5\

S, ¥ frifad a6 9id S, & T arelt ql wt STHaT 2.5 ¥k % wEadt ¢ [
10.10(b)]1 &W: 3K HT S, GR S0 fowene™ =1 79 &

Yy, = acos ot

| G S, g S forwem

Yy, = acos (ot + 51) =-acos ot B
TET T TH qe 1 SUAN R € fR 2.5 1 U 51 o HAR ok T ¢l <A
foreenmae ara faadia shommeti | € qen <HT foReT Teh-E Wi | R I E a1 I
o W B ©1 T faet Sfaeer Hhed g
TRIFT: A% X Hag A S, A S, T Fel H F9F H @ ¢ 7 R a2 g
P o U Safeh qenaX

SP ~S,P=nk (n=0,1,2,3,..) (10.10)
TH W SAfehor W g qen aiomt dea 41, 30 S P aen S, P ok &4 g (~)
S,P TS, Pk di" S i fEfaq sl ¢ gEd SR At g P39 vR ®
eI,

1
SP ~S,P=(n+5)4 (n=0,1,2.3...) (10.11)

(@)

SER =

S,R-S,R=—2.51.
(b)

ferT 10.9
() T3 @ W wuw
Afqeror forger fag
T 22 B1(b) g R W
farmstt =afaertor foraeh
T 9 2.5 A% |

@ &H faameft =faertor gred ghm dqen afomd diear 3= B ofe, fret g wees
g G (f9910.10) & fow 9= <ffSe < faemmt o o= e ¢ ¢; 79 3 9
S, 51 I fargerd

Yy, = acos ot
=l Wi S, 5N Seq fereere
Yy, = acos (ot + @) BI
qer o foremaT g
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fora 10.10 37 fogew =1
férguer s fora
SP-S,PYH, #,
+ 92, + 31 &
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364

http:/phet.colorado.edu/en/simulation/legacy/wave_interference

W AfaetuT & few Sfiferr 3 v

|

«
|

=y ty,

alcos wt + cos (ot +¢)]

A+B) (A-BH
COoS| —
2 2
RO faEemad 1 3™ 2a cos (9/2) 2 sqfeT 39 fog W <feaar g

I=41,cos’(¢/2) (10.12)

qE p=0,+ 2w, +4m,... S GHH (10.10) 1 I o T &, e Hare
SfTeRT0T U BRT a1 Aol SAfeehan M| 38 SR AR g =+ 7, + 31, + 5m ... [S
GHIHOT (10.11) =1 I o G €] BH el safaenor wre e qen diskn 3 gni|

9 I < Wa hea-Tag ¢ (reid 36 A § afg I+ geat fafid ®9 9 W
= e W E) o TRl ot fag W e ¢ g o |y T wge qen gy feer
SAfeRTor Ye g g, Sterid I o WY 3fess (maxima) 9@ ffESS (minima)
1 feafaal 7t s=ci qenfa, afz Af geat ffvad o 7 @@ ot €, @ g9
& T AT Yo off SR qen AfE welidl THT o Y 9gd df ¥ SEed 2,
a1 Sfeerss qen ffiTss 1 fearfaal off wo@ o @ oot 9 SEei aun eq ‘e S’
e faaeor <@ 9 T g @t e sfa dierar W e, e 7 e

<I>=4I <cos’¢/2> (10.13)

el HIviia HISw i sida Fefd w1 araa | efess 7.2 o <9It @
2 fo A ¢() 99 % WY AgfE® w1 ¥ a€odd © d e dEd uf
< cos? (¢/2) > 1 A 1/2 B I8 +ff Fesrgfa ¥ T 7, Fifh we cos? (¢/
2) aEfesed &9 9 0 a1 1 & o sge a0 | 7 1/2 g geft faget =
gftoret digrar =1 @ e gei

I=21, (10.14)

& G9F o T 3 HIUd Gl 1 welidd dofl ¥ a€erdl §, B9 Fed ¢ 16 3 9
FHeAl-3THG & 3 /& TH Bral @ d doaid shelel S Sl &1 arkds § UE a9 Bl
T §E <) STCT-3TeN YHTY Fid fRe Sar i TeRIRE # B

10.5 YRTIT dEN hT SHTAeRI0T a7 T Rl T

3T TH YRR T HT ST Feh Al R =R w3 9k 70 < giafesi @
TeI| o forT < Hifeam ol w1 39 & (Fos1 10.11), @ 84 &hiE sAfae
et femré =l < T 39 qed o SRl © TR U 9 Eia (S difean o)
U I BF aTell YT @l °, 107'0s i whife oF THF el W, RS
HeAl-TRed B 81 37d: & Tas Yeh Gidl ¥ A arelt Yeh al § hig fivea
FHel Gl TEl SIa1 e A heA-3Heg B &1 S 5 Teet =] | fad=mr &1 W
T T, T BH W T R i@t g it

Fie o WlifqeReme S| A J Wi S, 9 S, ¥ Iw@fn B et w
FHee i FEfa w0 % U T ST dehle ST 1 SR T SIREY 1)

=2 acos (¢/2) cos (at + ¢/2)|." Cos A +cosB = 2005(
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TET-Geh13Teh!

R T GfAfos S, TS, (TH-FW h 957 o) a0 [ e 5o

10.12(a)]1 3% T 3= gfafes 9 wdw foen wn 5 g

< FId ° THIvE foha T el gehwn 98 S H et S,

q S, W frdt €1'S, qen S, I Fen-Hag Hdl i wifa wd G

FW E FhF S, TS, W Frwer Al yw O A o s

Gid ¥ =ca— Tl & 991 WA S H STeeh i ot shell gRe

S, @ S, | M ded Jehrel § Sieh SH Yo ol Hedl TR o o qﬁ

T 9 TR <F WA S, AN S, WA el § S ST s f\a‘ﬂlo.na&?w%qjﬁﬂaajﬁfwm

3 TR S T F I F [ 10.8(a)] A B g 0 0 o ¢ T gE S g ae

1 e 2 TR R Afqwor s femerd Tt 2|
TH FHR S, A1 S, H I BH Arell Tedtd X o

10.12(b) F1 i WS GG’ R Al st Scq=1 | SAferham qen =<ad o

w1 feafqal st 7O ST=8% 10.4 ¥ U 7T foeloor 1 IUART ek i S Fehd!

8, Sl W T W@ GG [T 10.12(b) ] W Tk 9= g P foran st sifershae dtoran

o GTd B1 39 S o

S,

S,P-SP=ni n=0,1,2.. (10.15)

G

P
‘ ]
1 X
* |
d 7 ;
.~ y
S,

D
&
(b)

forT 10.12 =Afaetor Ued So= & o fog <e = & e

orofor2] - [ (22

& W S,S,=dTAMOP = x | 3,

(S,P)* - (S,P)* =

2xd

m (10.16)

S,P-SP=

I x, d<<D @ AfXS,P + S,P (S & H ) &l 2D ¥ wfaeenfaq X @ ot
T fe & gf=fas it 330 & i d = 0.1 cm, D = 100 cm, OP = 1 cm
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o fau (S Y91 QN 1 SYART Hieh AR FIN o o
fafere Wi & @ §) &6 W e
S,P+S P = [(100)*+ (1.05)°]" + [(100)* + (0.95)*]"
=200.01 cm

39 YRR A B0 S,P + S, P12 D ¥ Wiaeenud & 3 al o
0.005% Ff¢ =Taifted Bift| 3§ AfThed ¥ FHH0T (10.16) BN,

xd
: S,P-S,P= (10.17)
2faE I (1773-1829) 39 YR HHIHTOT 10.10 o FIER BH GO Afdehior gr

% T o faee 37 3 55 Te e & 9 B e %:nl [Tt (10.15)], SAeid
— F Aee gEEst W owE
o[\b fore, FoF TR @R sit@ @ x=x, = ‘n=0, +1, +2, ... (10.18)
> Tﬁﬁm?ﬁﬁ TN T SR B et S g erE £ W @
= F TH
E I &1 S WSl o R xd _ n+l A, 31e1tq
D 2
fogia %1 Fefifaa fean siv Q%
E Tazm foh =fason, ymr & x=xn=(n+5)7: n=0,t1+2 (10.19)
TR T[0T T FHI0T T HLAl B g S o N S Sp——

T YR T 10.13 &1 ¥ifd T W i@ qo1 dw o
fe@etd <) U9 oei & s wed &1 TR (10.18) 99 (10.19) T91id & fF wret
e < Tl UM ot W 2 qen < wAnTd otk e < s ok <t T g g

ﬁ=xn+1_xn
AD

FHl f= "~ (10.20)
T8 fFo-=IgrE o1 v 8| T weg fag O (fw 10.12) < & =iif% S0
=S,0 d™ T& n = 0 o T B (FHHIT 10.18) | A BH HW o qct o Ao
T O | TRA el W@ R fo=ur &Y (790, y-27&1 o6 19 @ 39 W@ | gt
fags, NS, ¥ wAH T W e iR &6 < Hem s faerm, S e 10,13 # g@iig
ITER Teh el {1 81 W R AT Y 1 Mepld 910 wE o foaq &9 <@
for @k fomiw 559 S,P-S,P & fraa W & fafg 9o & @ €1 w& ot 7% frear
A1 RS Tore ©, TRt <iwt et qen S| @@ A /2 w1 faem wmehe ek €, e
TS B 376 xe-y T | feord fag P o1 fog w1 39 WohR &1 fF S,P-S,P (= A)
T frdieh BF o RO Tk S WeaeEshR I 39 YRR et Ued giifvea w1 9
srfaee™ §; qunfu =g < D Ths =g i erien ogq a1 €, i sl st 8%
% dieft T@rd i, s fw fo 10.13(b) § <erian @ 2l
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TET-Geh13Teh!
d = 0.005 mm (Bz5 mm) d=0.025 mm (=1 mm)
50__ __________ P 10_!22!222222222!22!;!!
g
E
=)
A 0 — 0—
-50 1 i -10 | '
-50 0 50 -10 0 10

—_—  x (mm) X (mm)

(a) (b)
fort 10.13 T Tl s, qoMS, 50 GG TR W (If@n o7 10.12 ) I 3N e gRI o T fhet Tes;
(a) AT (b) T B HHI: d = 0.005 mm T 0.025 mm & fag (= =5 ¥ D = 5 cm &ML = 5 x 105 cm)
(‘ arfufesr’ @, sieen, 21 HaRn fea qfefym <6.fa, e feeedt, 2000 @ foran =)

o 10.12(b) ® TwiiY f-forlt wam & &o @i fiog S 1 <A o
Al o ciaereis ™ @ €, f59 SO W 9 wei¥m fran T 21 Ay s
i S westeieh § gl Bl I ) BRN2 A ST |id Sl fopdlt -0
it feafa 57 7 fawe fen T 8 $iRQ, S, qen S, w1 HeAfag RS

21 AR HI0T S’ QS I HA ¢ € q9 Heid <w e gud e w- S ¢.‘*\\\ 0
¢ IO T T 39 YR AR W S waendE W ¥, 79 S : -
g O W g St foh dastieh W B AR 9a S fovdlt - fog

W ¢ W Tt i w7, 76 s s v —¢p W e 07 G
fog  fememé <m, forer o1 2 fo =% wasrd® 9 @0 iR 309 & v 9 faws mom sae v
Tg ot ® for @ S” wem fag Q qen hdia fihet w1 foig O U W @ H 2

3T TS ! TH SFH e o el A9 oF S0 W FHNE Hl|

U T T YHid H 209 7 7 97 1801 T Ugelt aR TH TReT ael
ST JAFT §RT Floragaa adish & Fafda fenan 3614 9o & T &1
T 301 &1 STeR IR ° o7 13971, 39k G 31 aRi% Grafes e T
HIcT &I @l Tl 37 ST P 34 W T G T Wl 321 T a1
T & T SR 3 wIeA-H @ 3@t o 3% 59 FAT @i qle % forg
vafe Gicare 15211 &fer 39 aR 3814 {1 dien WifeqH JH9 39~ HA

« 2| TR A 1971 § BET o nfashR o forw difaent 1 Fea [ehR W fewa 367
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% WA W G weig oo

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

e I

|

33180l 10.

341807 10.4

& [T 9197 Gid %1 /e T HS 7 &1 SYFNT o, fad isr-ar 0
1T <@ 97| 39 AR 3% GHA 0 W e 373k el @ fe@ers §11 98
YEe Tq% GHIT 9T foF G191 § GHT9 1 e X 3TeRT UaT 81 Wehdl 81 59
UREEAT 1 fdHTT el Sl 81 2AE T B udt & erden o e a8
YT & T fHgld J favarg #3d 9l

TET 7 Ieerd HI STEvEs ¢ o qfa s, aens, fg wa § fr o B i

@t §) Afs fog Ol oF T W gER aw fafEr el (e 10.14), qt fage @
Y& I G @ e se= s, fowes aRomTeeEy 9¢t g8 diodr o S @
st I 31

Tha ol
=i faferdt
::@ 7 W s

I

AR

—» T
ferg 10.14 77 & f5fed o o diaar faaRor 1 wermE qon Irw
IETEAUT 10.3 I it 1 faefidier ok T € iR TR # T W) ) @

21 fips sfauer forda 1T e 500 nm TS W1 Hell-80 TS TN | <A S
22

DA _1x5x107
d  1x107

=5%x 10% m = 0.5 mm

T TSl 3Tl

IETEIUT 10.4 FAfaAfed y=memi | ges o SR 37 o f5ie’ 2 o safawion
T T YAE TS
(a) fafi & avdad 4 TR 1 M A T,

(b) (Tewaolt) W i TR A e e (Thavil) G § HRE 3 );
(© @ fafE & e mede () ser w;
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TUT-FehTIRTehT

(d) ¥ia o = e o gvaa o 9 aF W;

(e) wia fard =1 ek g w;

() THAT YRS Fd 1 Yad Toh9T i 9 Ffaeenfod & |;
(9% gaTeH | Sedfed yrae (THeR) o stfaite g9 gr=e
aafted=ra 21)

(a) TSl o1 iviia qefem =R @l 2 (= A/d) | TSt 1 arsdferss wefe
i fafEl & THae 9 TR 1 gl o Ee § 9gd 2

(b) TSl o1 weferR (qen shioiig el o) wear 81 aenfy = (d) @' o
IeaifEd I S|

(c) TSl 1wl (qen ot el o) wedr 81 qenfu = @i (d) §
IecifEd I <]

(d) HM AT s Fid 1 9 © 91 S IH fARE o gHdet @ skt Tl
21 =AfaeRwor iRt 1 e o fo, 7 od o @ =R s/s </
d &=, 9 o fafe= 9r gu Se sAfqer Yo sifdera
(overlap)ﬁamﬁﬁﬁ@aﬁ?ﬁ%ﬁlwmmsm%
(3tefd Hia fodt o o St ©) , afeeor Ue H @I %H T gl
STl © AT S G 37edd ke o1 S €, 39 9 o QU e o fory,
il e € Wt ®1 ST ek O B ©, e sfave feer e @)

() (d) T il SFE-SI9 g 2l ot =g agdl €, s Yed = aen %9
TR BT ST B1 S Wi o T et 7 St ® f wd s/S <A/
d I & e, safasnzor ted wEe g S ?

()  od TehTST o Tofs= =12 T oh HIU1 SATGRT0 YA 1 SAfaeara
Bl ® (hel-3rdeg w9 W) | fafq=1 T o fae st <ifta firs
& feafa o g €1 o: S fifw vaq @@ 21 foig P & fog
S,P-S,P=A, /2, [SET \, (~40004) it =i o for qereed 7, fem T
Tufeerd B den s &1 W At Wi B s efiel T, S,Q -
S,Q =%, =A/2 [T A (80004 wretaret =1 qemeed 2], st g
el wedia Bt s vod firet o fordt oft 3R &1 o gHig o1 sl
et Tl Bt & e G X b Tk <fieft Wl et §1 s il o ge=
i T e Yo fmerg =& <

10.6 faad=

e g0 forelt oTURSEM a%g oF §N o4 dlell B 6l AMYE® <@ df g
iy for Sfadia 9@ & &9 oF S99 Safawior o TEE a-a’ ¥ 3w
e dwd &5 o 21 U faedd #1 uleedr & wRu g g1 faedd T
= AfTeeror @ S g9t YRR 1 qU g Weiia fehan S ©, = 3 et 369

¥°0T ln:2ibe
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& R 9 T H qERE ST Bl © SHifeT o SR Sted o e
T faadT & el 1 AEAT e B gedn auna, gER e A UehiRieh A5t
S evieRl sterEn GeuefSEl w1 fAfvea fader faedw wt afeeT % wro
HfHd Tl B a&de | S9 8H fHE CD 1 2@d § ql 39 W1 faedT gwE
& R0 & @ 29 T 3@ wH faadd w1 ufEeT W wEl w3

10.6.1 Tohet Tordt
I o TAN o fae=d H, 89 el § o T Ghivl Thal T U Hid w6
TE & HW §, @ U YeW fawia g ¢ 9 % Yed o, URivew

gArTRdiell S99 e off e o, o «a\ H 9% S g o1 TR
FE fat e el W fArE A S T W 5

T T T BT © W@l BW B i STUET HId €| T G i
forare4 shed €, shael Al YR o YA 9 € Sfud ' @Wm%’l

WW@WW%I

& I oF JAN HI THAUT ©id H YR Tl 1 Th HHhiol Thd
ot g wiaeentua foran St @ @ O site (Sien) e fkmr vear @ fowes
e o e &S Bl B $Ueh S IR AN < Ud ordid & B ©
SRt o % & R T W FH e S T (FF 10.16) | STHRT HHRH
o fore foo 10.15 2, 99 o ek #1 Tha Bl LN W sAficdaed 7ed
el TEiaR Rt gt Wi gwiten e @) foafdd wer o W@ T TR W
afaa erar 21 7 &1 "o fag MR

fag M ¥ T ot 3R T3l o 9ot o stfvreieed We @ TR w0
C W frerdt 21 86 TR o et fag p W dfean 9@ s B1SiEn wge ==
F ok 7, P ! fafe= fagetl L M, N et @ Siied areft fafe=r oer Yand
TR GHIR e s MC ¥ 107 o SHI g8 W ST wehdt € [fe 10.15]1

ot uron e € T ol i wgd @ B 9nt § gt fran g efik fag
P W 3% ANKHEl i 3fad Fenial oh Y SISl SN g9 5l T 9 aimn
o faf= sl i fgdiae Eidl 1 T SIoeR ° @[ 21 i, Sardt aTm
ol o a0 o TER €, 91 4 i Th & el § B 2

fordt o5 <1 foi o5 &9 oF 9T (NP — LP) i 70T Stk SET YR i ST
gehdt © S8 TR g I o A § & ot faw 10.15 9,

NP - LP = NQ
= asin 0
~af (10.21)
(B HI ok foaw)

3 g, At fold & 9o 7 q fogeti M, M, & = g y @ a gei@

M,P - M\P ~ y6 | 1@, 84 Hdl I &€ & § Ww 8 ol HAM,
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TUT-YehTIITeh]

FHeAl-Gag AMEH w SigT ® 5 @ g fa= frep
el WO Bl &1 F8 O el gNI ST o
ST G KT T off oM wH el 39 W o e ; -
F1| fgad Ted & ger afeso womo okl g >
T W THT 2 ELEE 1\1\//1[.}26/.1\4 > fog ¢

R o hed o5 C W, FIT oI T TR wAR > ’ ’ .
31 21 e Tl & @eft e 61 A wmehen o
21 394 fog ¢ W S=aaw diern et €1 f110.15
o YT YT <9 € T e w1 Shela Sfeess
9=0 W g qu W Tgdiaw s 0 =~ (n+1/2) o 10.15 Fret THe fot g faadH
Aa® & qen fafEs (s digd) 6 ~ ni/a n= qeriae % st

+1, £2, +3, .... W | IE @A WM ¢ T 100 o g7
oMl o o faftrs =1 o 2 81 Tee o 9 W faEr
FY, SET gUd ah, A8 94,

0=~1/a (10.22)

arel, fot ol < aeR 9 LM 9 MIN  sie 0 qeieh ol ST a/2 1 9
LM ¥ v fag M, o fae a7 MN ¥ fag M, 36 7R 2 ff MM, = a/2 | fig
P WM, 921 M, o < Weficql I Y %0 6 & fauM,P- M,P = 6a/2 = 1/2I
gl:maﬁ%%ﬁMlamMzéwh’crﬁ1809@Wﬁmﬁ%ame=/1/aﬁ5n
¥ 8 o €1 gafery o o < ergumi LM qen MN o 4MEH TH-SH i §
T 21 TR (10.22) T 101 St © f5r W e 979 81 St €1 36 TR T8
<9It S Gehell © 76 0= nA/a % fau diaar g e, ST 0w gl ® (I
) | e < o Tl 1 SR @ T § e Sfeers w1 hiviig W §edl 2

Tg G F EH € TR 0= (n+ 1/2) A/a W Sfeass == 9 grar & qe n o
M g T k! Aol AR H o740 il Sl €1 37a Teh shivig
= 31/2a W faarR &% St 3 e fvel & 9o & €1 ol 1 i
TR 9T F 11 A & yom J1-faer ford & o @ < o’ & <=
TR ERM

 —
zaxg—z_axﬂ— 10.23 3
3 3 2a (10.23)

—_—

zafere, gom -foer fad o1 @ srdomt o fawfsa feran sm
TerdT & T Yo A1/2 BT T S STEE & AEE S WER w0
B 9§ o9 R qee vl foren e 21 Shew O tH-faRE ym e >
T ffeTsl o wen forelt fog W e 1 FrEE < §1 wwed: T8
FEr 3feass w1 oTden It &ffor g (SRl g0 el wmeen #
AR 3 €)1 56 TR, e T S whd € R (n+ 1/2) /A g

SRl n=2, 3, 3 W 3T T e 3 noh 5g o T &0 ed ey o e

I E, it o &1 hael Ureal, |idal e 9 & o fefay o

ATEH 2l T BT Ard dfterar e o 10.16 ° (@) (b)
ngéﬂT ! T R T 10.167 =¥ o7 10.16 e 5/ gr0 foada & faw

Sty mar e S S T e T fSrsTl arT ThISIUTE de <o faawon

@iel % 999 9 & Sl | ofan forem-famst e @ 21 39 Hay
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% Hifaet

T o B 3 o UG BETET aFad 3T fFfeg | =1 &8l 8, 98 S
feeteren wm

74 T HIZ AT SATHIT T e o e SR Bl Gavgs €9 T GRYTT
T&T &Y 9T &1 T ST SYANT 1 T &, 57 I o et I G qef
Teyuf ifde SR Tel 81 T R T & sAfy T ify e gekd & f e
Shael Fo Gid & 8, A1 oifeg |1 sAfdesrl Gid, a9 i e & akom
for faerd 915 9r: S9FRT fomar ST &

feferd wam o, g6 eam < wfe fF W R o aren Yed arad # g far
71 foog R TSR0l § S ATl Uehed T3 fererd= Sed €, aen fgfer safaentor e
21 38 o 10.17 o <9 o 21 9% U fasga foada o <witar @ foed e
SATTRTT ok HRUT 3T FH =R o s fa@end 30 71 fagga faad= sitd o foemm
SAfRT fisit T W& ST d/ a S1eid <1 fafat & = 1 5 9en forl = <er
o A W R 81 @ ogd B 991 &1 WA H, Feada e wgd wHae = qen
= e =afaeeor et fimr <m [Rfew fo 10.13 (b))

0

o

farT 10.17 arfaes e safqerto ted| stano tewa fadt foads &1 <wifdr 21

ITETT 10.5 3R 10.3 W, G ol 1 =ier fral gl =iey foed fo
Tl Tl Yed o et Sfeuss o i fferdt U o 10 Sfeurs wrwt e weh?

T BH ¥6d ©

a49=}»,49=i
a

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

Tohet Tt faad et =1 gaw ueita femor

|

3&TgYuT 10.5

10£= 2& a=g=0.2 mm
d a 5

oM < o g 1 alresd qen W) 1 g, R Rl el a o uRehe | wnfie
Tl 2

fo 10.12 o fgfardt safamwo v o afs &0 u o/ &t 9 &2 < ot = ghm?
AT 3@ o 319 TE Tk Thel oI i Hifd e il €1 W Ul U o F
fEder I = 31 B 379 BAR UM S W U Hid © 9 shadl U fog (A fE)

* Rard WIeTH 1 1965 H1 HifdRT H1 Aeet [WEhR a1 S Sk adied Sgaiash! o
Sl Hifersh rd W =
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S, TS, | T8 TS W Tt ol foad™ Tt e st i e st 1 g 5@
fag W femer <m i erq fearfd o STgER W @SS, WSS, W fEerd B
379 g9 AR Y2 q Hegadn y&e Thet o o Yo (ot e that
ol forerd el shed €) w1 THMaT qe fawmar &1 g S
(@) ATl Yo o WA faUe W A qen SErd de g Bl faadd Ul ¥ U
g e e e b e b e e b e
Aehites Sfeasl W el 8 el St 2l
(ii) &H Ao Yo 1 qfener < Hentol ffEr o sgfia < ot o stearTer gr
F%d Bl et Ut t what ol & v fag 9@ Sefed ddd @ afEr &
ANV § W e 2
(iii) =TS a1 foe et Tl o fow, safqentor Yed &1 9ge 9 #1001/ a W
W%%I@Wﬁ/aﬂﬁﬁwwmﬁﬂaﬁ@a%ﬁ?m
Sfers (3 7)) fireran 21
Y I8 guE o =1feu T et safawor qen faada e 2@ un & foru d dqen
a3 g FTHT B A AUl 3T o forw, q fafet o e wus @t
fiefeiiet 1 ife 1 e =fey) Tt il &1 =Sk a o) ot Bt gt =fey,
TN 0.1 A 0.2 mm HT Hife o TR
T o AN G Tehed Ted) forerd o gaR faa=m o, g0 o | @ T o fomm
W fiFs Tt ¥, eifusr 38 W R o ¥ W 9 o ) srern ifue el i IHiR
A T o T feafd q@ ot o S © S w9 ue sifaer) of | o6 fafe & A
WA € 991 WS 1 ¥ o By W WA 2| Tl ¥ wEil 9 W W T fag W
fierd €1 &7 § o ol GaTeR oheo1-q7 o g hig S7faierd Yot Seq=1 81 vl
21 I8 SAaEel agHl STAN | o St € iR gHd WS i §gd W @A i qor
¥ stk dioan foerdt 81 A <" T BR" 34 f €, 99 79 Wed ¥ FEF
Sfeate 1 e Td FX Thd &1 HI0T ok 9§, fgedq Ted & gom v @ S
IS T A A/ a Bl 3 W W THHT T8 fA/a B

10.6.2 Teher T3 faads Ut a1 araciien E ~

. C=C=O)
el ot forerds Ued o1 @ & @ eTvEiSe ®9 9 W 71 Savds SUR B
arferenter =R H I ST Tehdl B & TR SIS A1 Ush YRS hid 1 fagad dow ]
(ol e oY aTet aca 1 ahadr TeH ) | I el i 3 YRR TSl Wl © EW)Q
foh Sk fepm WAl & @R S o o= woh Hentol fot | 98 weeran @ SfS qen =

Sufer o g ot fFan st weHa ® (9 10.18) 1 fo
) 10.18 T& Thol Tl
fordt =t firamde % wHiq e, 3% i@ % T A o 9 TwE E @i w5 oo @ s
IHHT ST H| T B ASE q9n AR Y Tl o B qHESH 9w qen T TR T Fod TG
3@ St o Wiy Ued fe@r 3 =ifew) w=ife | d ot feufd (T 9 w1 fw fon 4 @ dw e g,
Bre?) T W R B, o po 1 g9l wet qen Al o for fiveet & SuEm e faeda e g g
T first sifer T @1 Sah Ak < ffeet Suere @ @ et w1 ger ¥ o
1 s erfuess =it Se ST wehdt €1 373
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374

=9 A |, g oM G S 1 yfirest Fan w1 ® (Fa 10.15) 1 49 1 o W)
(51 ok AeT) W Yo *I BwRG FHE B

e T 9, Th &IS i Herd | Uqiatem & o=t § f5ferd el s wehdt
2| e g 1 AT o YA H GETH o oY TEel 1 Aifd <@ S Wbl €1 A ok
g H, T W TH BRI HI0 S o6l Th SO STYE S 9id 21 e Rl smente
39 I8 (ST ok U U AEfera w1 6 § gd w1 wWeada 21 gd-ueen &
1 e & YA T H- T8 A I eIl I TRl € e 399 fiRel oft &Y oot
Hifr T (1/2)° 1 HI0T ST B

ST T foad & FehTe1 Soofl o1 GAGARYT BIeT 81 1% I 37<Ta [T Seq=1
XA THF TF &7 4 wed @ a I e S0 Fd GHT SR &7 ° qgdt &1 i
d g a1y 1eEr g1 T8t gidl S el GeerT & fagia & o gl

10.6.3 UehT(ITeh o1 ol fa¥eT &Har

3™ 9 § T EIIHI o IR T == i oft| I Hh1 v fa9sT 39 Afigeas
¥ Fruifta gran 81 eifugyaes g aMIT T gfdfsa & i ar fasifa =2 & o o e
TR S0 e g off fadifea Tl & wehdl AT w1 URfe Sevd, ifagyas g
I gt o1 SR A TEfé[ & 2

T 3T o R RA aret T J|ia foator-g9 W faar =3 afs g fauem &
foe qof &9 @ wuifud © 9 SfHdE geiivent o R fRu-gs s fag
ik fad g qenfu, faada o &RoT, fFo-gs u fog W wiekfad gH &1 5T Th
Rfaq e | Wiehfad 8 39 <90 H faeda & 9urEl il T Had a1 i SHd
o U Ted @ gER R W ahad Ul (e 10.19 3@) @ T FWehd 2l
T forerde Yo a1 fargetuu vt S=iey 8; qenfy, fagiad: o€ tha ol faad ted
o foreionr &3 o qoH B e & gorel i eam § Ted g Wi qude W o
ot e o Wk S € e B, S SRl SR 9 erdie qen i Hentad ol 9
forr g (for=1 10.19) | forega forgeioor @ 9 2 @ fF Sheia i &5 1 B
AT

o _1222f _0.614f

0 20 o (10.24)

for7 10.19 3@ <9 W 3ufad YT 1 Tk FHIGR RI0-gS1| foed gere oh s,
foRTUI-GST @19 = 0.61 Af/a 1 5591 o o/ o &9 H Hishiad &l sl |

BIt 1 W&l W _f W 1 BIhH U a9 2, AR G o A el o F oh o
¥ S oft wH @ R
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3[R & o, afg
A= 0.5um, f= 20cm 9 a= 5cm
W 9 8

r, = 1.2 um

T Y= 1 TS 9gd B ¢ 6 S Ig YRk a1 S eEin A1
gereelt 1 fadsT 9 9w ¥ Tk gecyul g fumr €1 ari
e fadfsd &9 & fag

Fag=T, = 0.614f

T A B @

0.611
- (10.25)
Iq: I AgYTR 1 A AfUE Ol A9 DI NI THY YAl werdl §
& A a o Am eifues € @ qelt 1 fade emar sifuen @Rt 2@ R0 €
o o= faven & foau e o ifigeass &1 =™ oifuss g1 =ifen)

AG =

ITETOT 10.6 WM AT forelt G ° 6000A TR 1 WehrTel o1 @1 B femeit guawft
o fade 1 G = gni afg ST Ifigeash 1 =™ 100 39 7?2

TA TH 100 39 & TEIF *1 37 7 & 2a = 100 39 = 254 cm 37: AR

A =~ 6000A = 6x107° cm

0.61x6x107°
A0=# ~2.9x107 e

AU I i fave e @ =

9°0T In:2lbe

M9 O 3ffE 1 fa9e &Har & Meher Tk &Xel 94T g1 Y Hehd B | G SE 1 el
e SIET S W uied @ A w1 T B; o 2w weft el uieal g9 SieE %1 e =e,
S T A T T T e A § T SR S T A A SE 6 e, 9 e
o |t et e F1 S 0.5 mm 81 I SIS foh gt < Whe TiTEl | Yedieh Wi =
OSmm% di‘lcfllﬁw‘hqtl'@_aﬂ Jcdh lmm%ﬁ?ﬁ% wﬁm&ﬁﬁq@w 15mm?ﬁ€°f%
MRl 39 Yo 1 3T FH A FAMEISn w1 <9R W STer @l w1 e W e dfeul

I1e 39 e 1 fEn, s B R U offE 9 3@ fer 9 ) @ U Wik 59 feefa 1 9
X, el W 39 S Hlell T il A STT-STelT Y21 oF ®9 H <@ qU| 39 YT o o1 AR 1 gt
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% HifaeRt

et ufgal Th-gR o foer e St qon fasm T2 g gud iR, 39 S IR Y el ufgr 3R
ffursh HIe-d1h fE@rg <M vk agt S < &Sl Rl STeRT Hidl ®, Y ASE d A Iy qer e
i@ ¥ ER & g0 D WY 79 d/D 39! i@ &1 fades swar e

A 1o fargshl T 3T ot Gd o Y-S H ¢ & FU1 O 3@ gl fRE T w0 6 gl

T HISC S 9 WF-T 3@ T q1 39 T o R0 THhT 9% HT okl AT @
fadeT den %91 1 g A0 Feh YA 6 HU % HZS K kAT RIS

376

o7 10.20 T% gawselt o ifvgyas oig o R ffia awafaes wfafaa)

TH U YeHSYN oh AMYgedsh ©¥ (objective lens) o folt THM ek w1
ST X Ghd 21 39 feafd | f (o) #1 49 efer stk R T@n
2, e fop gt v R ot wfdfss s=ar € (Fs1 10.20) | = (wfdfe
AR a1 T9a SHR T SUA) m ~v/f © 0 fwa swar &1 fos
10.20 9

D/f=2tan f8 (10.26)
el 28 Geweelt o Hihd W ANgYTHs o % oG gR S T R0 2

o feredt geweeita A o <1 fagent =t T, wer & e A9 e
& ql foed gare Hecqul 81 W ®1 ueh g fae w wfafas 9o v foed
Yed =, widfes o THaa o @ w5

ve_v(l.zlej
=v— (10.27)

el < fae fer wfafas 5@ <@ 9 =0 w g, fadfka = e, 9w @
fear 1 fom 7@ & dm = b, @i

a5

1224 v
" D ‘m

= — (10.28)
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o9 GHIEHION (10.26) T (10.28) oF TIISH T &Y 9 81T
1.22 1

:?3:2tan,8

.1.222 (10.29)

2sin S

I foa qen Afgeash o9 o s a1g | €T STvadish n sl Teh WIEAd ® al
G (10.29) Helifud &1 St @

g - 1222

4 " Dnsin g (10.30)

%A nsinf  GEAHE §RE HEd B a1 Te wmefi-shelt AfugyIem W
fera i 21

gemeet w1 faded e gere fkee o 31 fogeti o oig ®t gEan g0 %
ekt § oFe 1 WAl 81 FHIeIOT (10.30) ¥ T€ <@l W1 Wehdl ® fh Th S
=R STUEdHIh aTel HILH o G § fode eman &l sgel ST Hehdl &1 U Th
I TG ST9edATeh o % Fid % STIadTiF o T 2, 1 ST fRA S B
TH SO 1 Ueh o] [7Heo 39599 ed &1 2aM < T sinB o OF %l T%
Y sifush FT Gud L €1 T UER, €9 I @4 § R TF gemeet &1 faved ema
Herd: SWIN § T T Yool ki aresd 9 fwifa et 2

fades qen sad & = Wifd B9 F1 IR GHEA ©, 3 3 ThN 7 gl
(parameters) & SEER H &N q G&ARN i fHeht o o= ff wifd St Fmem
B T ell, R o ol w1 wfafee eqid et & e o @1 safae i foat
(objects) T fa¥sa =ga 2Ifuer g W T2 fohen S Tadl, 3% TEIM 5 @HT
fadifed fan < wehar 81 @0 3R, T geAsEl foi w1 smafid #w @ (S TR
THiq B €) qe ST g1 Ufdafes S 81 9 w9 foreal < ani steren e grey
e o < SUUE! I 2@ W B A &H Thdl Sifad wifkmen o fafa= 9 & <@ ®
ﬁ,ﬁ?%mmm%wwﬁﬁﬁﬁm%wﬁﬁ@a@@ﬁmﬁq
T 2

10.6.4 ToToT UsmidTa St Aerar

T q TS &1 gRS (310 ol erean fog) fordlt smiaR freo-g4«t gro o e
W R, AN = A/a H0 B g fodfda s 21 7 <@ sk Sfeass w1 wioie
T1E B o1: Th 5 2z, FeM | oheyet foad o HRor € faafda feror-gs ws =ieri
zA/a I 3 S| I8 A1 Teh BT foh z oF fohe WM oF e foard g foramoo,
EReh o WIEA q o qed BN 8ok I 89 20/ a shi oIS @ o SRIeR Hid &1 368
el 9 T 2 U et & TSeh 3 @ S w1 fRRo-ge w1 STaeR | B S
21 e,

z=a’/\ (10.31)

T TH AR 2, TR e g0 Fed €, i F17 weiiewwor o gR wfenfod # €

z,. =a’ /A

T (10.31) T8 W 8 5 2, ¥ 957 F9 @ & ¢ foocd= & FwRo
foreamor, fohto-gst o Wiest 1 qor H B 7| S QU AT 2, Sl 7 99 q@
qoa & S Rz, ¥ wgd eifuw g o f, faads o wnor famam,
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3410l 10.7

TR ToT-TeRTRTeRT oF SROT foRamoT T g | (37eMfd §Re o SR a i ol §)

aAfersh Foret & ST €1 R (10.31) 3 € o foRor-venfornt e & 9=
T T IR S BF H 9 2l

IETEA0T 10.7 7@ T o fow fonor-yeriferent wsh ot=et wfished € 99 5”& 3 mm
<rer € de e 500 nm 7?

_3)\2
2 (3x107)
8 zp=—= ——=18m
A 5x10

& I YEIETd a1 § foh Uk o1 Rk oh forq off, o= foreanor g Hiex ofelt
Tereol oF foru Sufera foman ST Hehdl ©1 59 Yo TohTo-TeRTiTehT she | aRfeefad
R

10.7 et

T del SR R foeR e f8 afast Tt wshet T € $IR 5usht SO i fer
AT T 21 A TH SR o T i SR-A1E STad] ®9 9 i U a T a1 S
T A ST +x e § wenita = (9 10.21) | T o) i SEeROT (10.32) 5R
ESRCDIES feCo

Yy (x,1) = asin (kx-— wt) (10.32)

t=0
t=At

RN NN /‘M//’\\ /7
AN/ S/ Y/ E\V/E\V/SA\V/

(2)

—> vy (x,1)

27
T:ﬁ

MAAAAANAAANAAAANAALANADA,
VVVV VYV VYV VYV VYV VYV VYUY

—> ¢
(b)

—> y x=0,t)

a7 10.21 (a) 75 RS S0 1 FHA: £ = 0T ¢ = At R ey Frefua w4 €, 5@
Teh S a0 +x &80 § F=fid gt 21 (b) ok Toreeid x = 0 o qHI-fo=ror i
FEfid hidl 8, STl T SAEshid all +x foon o F=fid 81 @1 81 x = Ax W foeengs
1 guI-foeror arer-a <€ SR fowenfua &1 <)
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SRl a Al @ (= 27v) HEA: T 61 AW G0 HI0E Agha Fefd wid €1 56
Afafie,

27

1=z
- (10.33)

T Y TG TREA i (600 H T T THR KT A0 o HoX0 H1 == 57 heET
11 & UISAYES o SAE 15 H FX ok &1 ik fagemgq (i y faen o srfem
?) W GO A1 K90 ok oAded €, TH Yy ¥ Ua et g1 @t €, Hifn
faermm y faen & 2, SEifee 5@ W y-ofad @ el ST 8| HifE X 1 T
fag ©% W @ o Tfa war €, W Pakd: yfad T el S 2l 9
srfafier, S’ Ted x-y a1 § € Hifrd et ?, sEifeT 39 gmaer yfad @ ot e
ST B

T UR T x-z T H z-fad T 3¢9 Hhieh fhel S”I oh T R faar =2
Tohd €, forgent facemas g g

z(x,9) = asin (kx— wt) (10.34)

Ig Sqcl IEvEasd § foh [T (10.32) 99 (10.34) ¥ dffra] g
faera: Yfaa o srqge ot et €; erefd SR o yodeh fag w1 T g a¥
T 1 TS9N ok ofeed gl 81 3fdd:, € S o U o del o STedd 3Ted ST
o Igfesshd: 98al S @1 BH S7Yfad a7 W erft| $9 UK Tah 31yfad auT o fag
foeTa, 99 o WY, Agfeehd: I Tedl ©, FEfd 98 Fed q HeRor &1 fEen
o oleed Tl gl

RIS T A T Fepfd STIEY BNl §; reifd Guia B W W i U Gag
fargd & Hee X G0 1 {40 o Weerd eidl ¢ W Teh HYel Weiliss 1 SuE
ek ledl O YR fohan S Gehel 1 319 Udell s SiE o <@ gl fa=
qieiies Fed &1 UeiiEe § el w1 Uk o gEen B 2 S U faew e
el el 81 dferialg S1upel 1 feen o erfeen foega wfew (S gidl wehrer o
Y Helg) STORNiod e Sl 81 39 WehR A€ hig 1yferd Tehtel ol T dielkizs W
e Bl af ehTer T Y@ yferd e st 2, frad faga wfke dfeeg st
SAeferd faen o STfEer <o i €, 39 X i uieiise &1 7Rd-37¢f (pass-axis)
FEd T

™ UHR, 5o fHd QR W (S T Fifeqw ow) w1 YR Gorise i
foret efie P, & RGBT & 1 9% @1 S € R swet o et @ S 21 P,
I FAM T I fRO-91 W hIE Y976 781 ISl Hiifeh qITHG ool (8”&t
| 319 T T GUEY WOREE P, FI P, ¥ e W ¢ STUTIER, o7 ¥ T At
FehTYT 1 gl ohere P, © € WG B4 § A Bl ST 71 3§ P, o Y9 HTP,
Y M oel Y1 W Teh Ahid Y6 9| U fearfa # P, § qroifia dterai P, 9
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3aT&0T 10.8

WA B R T I & S 81 W 39 feufd 9 P, %1 90° W gHW ¥ F8 P,
QA Al e ol dier s Ui w1 qa @ (fes 10.22)1

P, P,
L | !\
P, P,
(a)
(b)
ToT 10.22 (a) T WRES P, AP, U BT T 1 YRITHA| YRIHG 3 1 9 0 T
iRl 8, a0 3ok &= 1 HI0 0° ¥ 90° qF URAfdd Bidl 21 &4 W@ o YhTel S1a Teh
& WeRiEe P, ¥ @1 W1 § 79 98 FI0 o W uRafdd T gl (b) S geR &

Trerizel | wiia g & d foEa fer o1 SHeRR uRufhd el deiliss 31el oh HHiaT
Teeh ¢ | fgamomr faga afew & e 1 <@ 2

ST T I AT TR ST Y GESA S Tk ¢ TR WoiEe P, ¥ URAHA
RIS 1 P, %1 TR 318 (pass-axis) o ST a0 &1 Sl 81 R P, 1 Wi 27,
P, &1 WG 318 § 6 10 G 8, 79 Wik 4o THm-I WieRize P, ¥ qRAHd
el €, @ P, ¥ HEHE cos 6 (P, F WRA 3181 & Tfe) WRA BN 39 THR
TH UieRiES P, (A1 UeRiEE P,) i YA § A oo I YR SRent

I=1, cos’8 (10.35)

EI%TIO,PI@W%WWW@W%IE@W%W(Mams‘
Law) ed 2| ST foemr <uidl € foF Tk dieiise § 37 ool Yehe =i dierr, S
o T STl T ST UeRigs WHT T IF UeRigel kT WRd-31efl ok = ok w i
1 TS ek Aol sl Safad el & 50% ¥ Y deh ElE Y Hehd 2

TSl 1 7 % Y, fATET % Vi aE § S e e T e
ST Hehdl 81 TeiiEe! 1 SUART HIRITET ol 9o 3D () wafeas sy |
ot fepan < 21

IETEI0T 10.8 W9 I Hifad Ueiise! o o= H Ulerige i T Gl IS 1 SHmEn
S B Al qRAfHd Fehel shi dierar | g el URede 1 e it

A WM R YW WieNEE P, ¥ T % 9% fad T Y e [ €1 T g
UIeIgE P, ¥ oA o W% WehIel i el i,

I = I,cos’6.
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&l IV 6, P, TS P, 1 WRA-37&fl & <= o1 0 8| ik P, T P, Hi6d € 7
ARG~ T8 o S 10T (/2 9) B 37 P, ¥ it e st Wehtt T e e,

I = I,cos*6 cos® (g - 9)

=1 cos?6 sin’6 =(I,/4) sin®26

3d:, HIV O = 1t/4 o AU URATHG YehRTeT i digar ifereraq g

10.7.1 WehiUA ok GRT Y01

STMhTST o Teh | el T ¥ 3T a6l YTl ! 59 Teh A gU Ueriee | 9 2o
@1 W61 € Al e sedt qen sedt g8 fT@ <t 81 7 ok g T afes g 9§
3T STl 8 W9l & TSTEe gedlt o argree o ST0eH § ThiehY (Yehiv o shRT)
7T Teem et <t 21 emmataa g w1 wehTer sregferd & [T 10.23(a) 11 fagaii o g
o1 o el ok e e shi <iian v @1 fgeid aror fos & qet | yeor g
g1 (1yfad gortel | 21 99 § HIE FHea-ey T ¢1) Aafad av o faga & o
Td H 10 § gold 3T S feenstt # T wew X o §1 g gd w1 fewn ok
90° W @A §U U YeTsh o1 <1 & T e St fgefid = o wHiaw @i
€, 59 Yot w1 fen o ol faferfia et v smiifer STeh o 1 T STIRY sk
& 21 19] o NI WehiTiTa fafertor a1 geifery fagedi @ wega o T 1 = fe-aet
o aed Yferd 81 SHY 3TN W YHIOM JehTel o Y01 1 A et 2l

STt | geRTel
€ .- s
N\ W)
: W
I\
EET g e
(yfeara) :
ey
&Ik i 3R
(a) (b)

o 10.23 (a) 31T @ el THIOT ThTeT HT 07| GF G A oAl TR T B
(fSrg qen =19T) | Ueh WellehTeAeh 1] @ 72 1 9% 90° ¥ e o qcf o dded gfad
ThTeT (Shaet fagatl) ol YeRifiTa ear 21 (b) WehTST T ea01 S URSEN em o gER
U W GEfad ® (qEtdd oo srvefaa fReor o daed) |

STU[3T oF BRI YIS oF YehiUM oh1 e STeAdH WA, T A 37k e oh
SR ShictRTdl H 1920 o 39 | fohal Ta1 ol W9 &l ¥ 1930 # 39 &M o g
iferehT ok ool QEHR ¥ GEAIRG foman @ ol
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STel YehTST & WIEAHT o SFRIYSS W SAMfad Bl @ o T8 <@ T € R 39k i A wWafdd @ s
2 A HV 9N GG 81 Sl 21 S § Heifid Tk gv W foER Y : o 9% gwd © T femet
TN ® fordll W W e g de Thavita Yehiel 1 T fEhu-gs (Fdae T : wWedt €) gof
U Y YIHA € ST q1 IS e | €12 3Maeh] Sw=d e % 39 99 w1 Sw =i R

W, Weh TIEROT TN L el S o foh o1 BIdl 81 Toh &R, Teh 7% ¢ (polarizer),

Tk 97 91 T Wl <Y U T i wifq et sl

O G H ScEfSTd Foh1¥T % ook | qIRd B o q¥=1d A ol Fag T & 101 {9 Aafad

TH 31 379 Yah i WEUHIES AT Y G % yaw o TH e e (alignment) o T
oo W aufad eiF ST wehTer qul w9 W URiHd 8 S € e s o g5 @ hiE gehrel wEiia
T graT Wafdd ¥ g e 759 & Sl 2
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10.7.2 TUEdT o GRT gaur

31 10.23 (b) Ush IR w1ed S9 Set | Eiid WehTer i <9Il €1 Tt shi i
ferg qen 1o Gehd e © fop arafad qen wefdd o ® S € e AR €1 e
e UE frof weqa 1 @ faed wafda o, safia e o gmehion W s
21 561 H e geleR TUEid aUl Seq= hid ©| € LA o o Tafeto, Srefid
yafda a7 o w3 faeneti o werd &) 9 wafda @ w1 e & qeiE #)
=9 fon § 77 wWEfia a6 R ARE € < sufan, S fw foe g g,
wEfdd YTl fes-ael & e @ yfad @ (faget & g fk@m mu) | g9t St
Tafdd TRl 1 fRdt faveioes o § SR T a6l YR i J@ehT i ST Fhdl
21 <o farveryer 1 3te1, fosl-qat o (Sreffd ad aet ®) RN df Ut died =
B

< yreell wen w1 HH W S w1 sy e safad gl @, a9 Afg
3afda qen Wafad fRTol Th-gW o o9 THSHI0 FAt &, @ waEfad WehTe
quid: fed elar 8 qen sHehT fo@ Gfeer eMued aa1 & dead gl 81 39 YR gaA
<@ T ST qEfdd T STuafidd T W elded 7§ af Wefid a1 T gof gfad @
21 T TR H AU FI H FEX FIT FEA € 70 39 i, ¥ el wd € e
3@ THA ¥ T i, o Wem o srqadis @ wefud #) #6fE i+r= /2 T, 78
Tt o 7| @ 9 e

_siniy _ sinig

sinr sin(z/2-ig)
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_ sinig

= =tani
cosiy, B (10.36)

T FRX &7 99 Fed B

IETET0T 10.9 Th THAA *id o I8 W Tfad Jehrer eafed eiar 2
MU 101 foRaT g1 =fen o™ o wafia o stuafaa feol Tah-gm
R ddad Bl

A i+ n/2% TR BA % AU, tan i, =p = 1.5 B =feq| 399
iy =57° W Bl &1 98 o ¥ Hid & FWYS W F=I HI0 2

AT o TAU, TH9 90° T YhTYT o Yehivi T T IV T TG 1 fae=
foran €1 5@ fafere oRftefa o, faga &9 & S ofdad T2l § ¥ Tk 4 & <@ 2
3 IO T, I € Sk TR B § W Uk ek T Sgeh © el el €1 <l
Seerd SZeni W 1S TEeR shell Gey el gl € ith 3 Uk eryferd Rt o |
Seed T2l ¥ IO B 21 ST W WehTer W ferelt gfia faveives @ § <@ S @
At o o1 Sfeee den fAferss fe@r a1 €, W ot ot T &1 e 39 YR <k
RISl i T Yfad JeT9 HEd B

33U, 7Y fearfd 1 T9e 1 98 | 54 < WAl o TS W T e
TehTYT h1 TeRROT-GSt S 101 TR STl BIdT €, Uehidl sh1 sheled Ueh T, Frgrent ferea
&5 WIEYN AU e o wioad ©, IWEtdd SNl 3Te 9% Ueh 3= yae (Polarizer)
1 ITAN leh, ST a1 o Ao FohTeT oh Tagd |f<en i quiaan gk 3 < a0
TH YT hl =R HIV W fIoH o6 I8 W AIfad FAC, 96 9 WA et el
3@ T qO YeRTET <R YU ETHA B

TH A i BHH T Hehd Hid gC URH TR foh o uReemd UEt € foment
A shael a1 THgid gR1 i S Wehdl €1 Sfad ®9 ¥ THgH o foy g s
T q ST S IREAIRA o, fSehT B9 FeRToT WehTfSTeRt o STTHR W 31eT 9
H 3159 Y goh 9, AU fohal qe <@ fof 5% AT YRIRTeRT o STER W o Twem
S Tehal €1 T g A o g wEn o gui fmen St fo wemifvient o et
%1 T HiS ol Ad | e o Gafud fawal SO faada, fade, e qen o
WehTTTehT 1 Serdl 1 aoi fohanl oFTel ereA W oM d@W foh vl & wHw
BId-8ld o 1900 T § forg R U g3 3 T fagidl s 5= fe@m

RIIT
1. =i o fagia sqam 2 6 e o w1 g fag fgdiaes @ w1 9id g
2, S JEH HS THI IYEM Teh T o[
2. TENH H WA BH I€ aqardl @ b T4 aey fgdtees a1 U e 21 e
TehTYT h1 w=el fgen W feRk @Y st @ a fgdee @l el g €1 el qe
T O o e Bidl & qef AN el TRt ot fereor w1 feen W w9 e 2
79 fagid ¥ Weds qe vade o gad (EE 9 e 2l
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3. & S el I W 3ifereh YRS Gid Tk € foIg w1 et shed ® ol al o ereAm
o1 fgid @] B 21 59 §9 TS f9g W Wil 5 Wkt i o 1 foER
F ? ot fafere diaaet & a9 & sifafed T safas 95 g g @1 g
7g g qft wewyul Bl § Safeh gHeh SiEd y e €, S ohael asft e @
Seifer Fidl 1 Sgfaal TuH 8 a1 3k e T feR war @l

4. YUl d el e I 1 g | weE Sfaud 1 s W gt € Rt i
Yerehdl A/ d B 1 T, Tl = weafag qen shsia <w fihs weh dief T o g
&1 T 9 R 1 Gid S A WA/d G sferss hior s €, Gt i fagw
T M

5. IR a %l T Thd o T faad Ui 2d @ foad uh s sfears e 2
W + A/a. +22/a, 3K HIOK T I SNt § q1 3ok ot § SRR &fior i
fadiass 3feas i €1 foo™ foreft qeeefl & wivia fasied &t A/D e wfeEifad
T 31 ®, &l DGR k1 oA B T AR ek ot 1 <0 30 1 el gefera:
Afaeardt fafers SFmdi| 36 YR, Ush YeHael AfTgwash S n STad-ish & HIeAH
o wiehd g W 101 2B S §, & aeqei ek ot 1 g A/(2n sin B) €, I
3rF-dih Yok AN, Sifer Geuaeft 1 faseT W 21 faed= yehmer feron 1
Tohe T 1 G fifia a1 21 399 vl T faad= oF wRor yehrer yafikd
YR A AISE a H Th FHO-99 Tk 5 o?/A =erdl € S Her 54 el 8

6. WTHfaeh TehTT, S T T W WeRT¥N, STfor B 2| gHeht 1o 9% gem fo sty
T ¥ forega |f<er A oF T9, gad: 9 Agfegsha: 9t aa feeneti § g wehar
21 UIeRise ohelet Teh iesh (U fafimee a1er o THIY) bl IRfHd hear &1 aromdr
TehTST ki WWT yferd s1er gude Yfad sed €1 STd 3 YR % Y1l hi T
T TeRiEe | ¥ 3@d €, fSue e 20 @ ¥Ear @ o o ok < Sfeass den
faftres femend 24?1 yferd gerTe weh fafire i (RS9 X 10 wed ) W
TR o GRI AT Gealt o SIgHee § 7/2 o WehivH g off S A ST Hehdt 21

Taemute faua

1. T fog 9id 9 a6t gt faenett o yafia eidt &, s gt i gt i &
®Y § Ferd gU W T o1 T FaGia § YT o SaeR o 9t veil o faveror
I THSH °h AU BTG, 47 q et o YA qe STdsfie i STavadhdl gl

2. I T HEegul qe A1 TEY = Gidi o STl 1 SAfqeRIon €, S 4 o gEn
o iy SrER aret qen fammeht <A & wenan )

3. foada ufee 9 foor gepiferent =t aftean aRenfyd eidt 81 1 sgd ey
TEgeA o favies o fore gawef¥m qon qeaféml w1 wamar ot Hed «ff gemer w1
e g FuifE gl 2

4. Afere SAfaeRor qen faadq g essd M, 99 9y o At o fae of eh
T T YA UREE shelel SR qUN, S Yoyl Xl i, fefvred #)
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™

10.1 589 nm W % THAUNT Yol a1 4 <ol 1 Hde W Ui el
(a) TEdd T (b) TYafd FehTe 1 TS, gl qen =ret o1 eit? i o1
iR 1.33 B

10.2 frefafad somet & g @ w5t eiehfa @ 82
(a) Tt fog o o eTo9Ra gl
(b) v o Frifia wehrwr, freen wiehw fog W 1E fag o @ 2
(c) Tordl 3T AR | 3T aTet YehTeT G &1 Yoot R STERHA (intercepted)

7|

10.3 (a) i = YqedAlh 1.5 ™ o Tl 1 =t o1 grit? (Frafa & weprer =1

3.0 x 10°m s 81)
(b) T = § Y19l I 1A, b1 o T T R et 2 afe &f, df orel qen
ST W G hiA-T T hi % feH W e s €2

10.4 I o fgferdt wam & fafal & e 1 58 0.28 mm @ 91 W 1.4 m 1 4 W
@l T 1 S i five td wgel dw iR o s 6t g 1.2 om A TE 2
A H IUENT fRT T YRS T aCTesd i sty

10.5 @7 o e wam o, A s o1 Uehavila Y9l SUANT i W, WE o U fag
TR el YA AR, Th19 HT dleldl K TS €1 S g T Teh1e1 i dieral feherl et
ST&T iR A/3 &2

10.6 37 & fgferdt v ® =afawor firsi 1 W &E o faw, 650 nm @1 520 nm
A % YRS 1 STE TR T
(a) 650 nm T & for W R AW < st 1 S sfeams @ i 7@

il
(b) e Sfease @ 39 Aad T 1 A FHITSC 8T AT el & R dw
fiFs WU (coincide) B4 Bl

10.7 U TRl v ¥t R W W@ W W s i Hivig Her 0.2° 1 T
STAM feRT T YT w1 e 600 nm 71 AR U AEATE TR A H gal
feon e it fiFs 1 wivia =ierE o Bii? S/l o1 STedish 4/3 et

10.8 9 ¥ &9 ¥ THAV (transition) F AT X Fo 0 B2 (KT F
3Tl = 1.5) |

10.9 5000 A T &1 Yoh¥T Uh Hode Wekdh Tdg R Afad el 81 quefd
ThTSl 1 ACISEA e S 1 &2 UG HI0T o e W o forg wetaa fameor
amafad ferzor o cedea grft?

10.10 Y S 1 Thad Fifsre f59eh fere foredt 4 mm o 3R & §R& G 400 nm

TS o YeRTel ok forg feRtor YeRfyreR! wieiehe ®9 @ o] gt 21 385
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% Hifaet

10.11

10.12

10.13

10.14

10.15

10.16

10.17

386

faRed 3TTd

TH TR H TGS | I 6563 AHI H, o § 15 A w1 Afaeea-foreema

(red-shift) gTaT &1 geelt @ X M @ R 1 =t 1 3The Ty

ot ez (SI9 o) ° e 1 ATt fatd § geRrer ki At 9 eifusk €1 e

o hTuTehT TgTa R 59 19 1 Afeamoft <hd shi TS| 1 Sl W Weh1el shi =l

WERT GRI S ok 58 sferegaroft st gfte gg?2 afg e, af werter o Femror 61 T

fahed FEmEa 7

T gl TS § ST ook & TR e 1 fagia wedH 3R stuada o fremt % forg

forg v Arieeiss 21 g fagia &1 swant stk yeae Gfd @ F (deduce)

FHIfTT T Traet 3o o A Tt ot g o1 wfdfere snardt s €, frent gdor

9 ft, fora o o1 AT T ok e B 2

T GROT BT 1A Bl GG R ThA AT S TqIfed Rl B G

(i) i T FPf,

(if) HeRor 1 e,

(iii) Hq ST/ Yereh i T,

(iv) T, qen

(v) T T el

ey foh—

(a) frafd & gerer &1 =,

(b) Todht A (AT i a1 STA) o Y191 1 =1 399 9 o wrehl W sk

EQGil ¥

eaf T o egfa faremmm & fou ster @1 g3 frefafed aF feafaat o e

=1 ® ¢ () Sia formmeeen & qen Yerk wfd § e, 9 (i) WA fd H W Yerh

formTeren ® 211 S g & fou sfer & 9o fAfvad &9 9 faid o, 3 3=

fefaal & tHoam 21 U@ & 72 T FIfSw w0 o9 e € R A g e

T o geRter A oF faw ot S feafadt § qoid: wewede g2

5 W ), 600 nm TR HT FehTeT HH W, Teh TEI W R o4 sl b

HIU FIek 0.1° ¥1 I i & o= farae gt 22

frfafeaa go=i & s Gfse .

(a) el ot forads Wi o, o 1 =g g1 =g @ S w21 T
e foeda o€ o | qun el S hd g i ?

(b) Teferd wam o, yeier for) w1 faed=, safaetor Ued 9 forg ger Hefod 22

() TR Gid T M a1t FohTel o AN § W Teh oY JaehR o W@l St 2 af
T FHI TR % A TH A fag @ 21 v Fifag i

(d) < foeneff w10 m S Fa faursis R gR17 m & IR W 2| A wafq
3R FehTT S FehR sh1 X7 o ok FereRl W g Fehell © df TR off o fermeft
TH-gE I 3@ el U T@ o A9E § A W Ardiend f5E g
7?2

2021-22



TUT-FehTIRTehT

(e) TeRoT YenTfTehl, TenTeT o wieft Y@ o 7ifd e skl Hehoum W aenfid B1 foerdq
TS (ST YhTET T el Ueh 5/t o1 o o 9 3R Uferd fohan sm)
TG Ghoudl i TRl &1 afy fRTo GeRifyrRT s Gehoudl GhIhTa 45 |
yfafedt T feerfa qen 37k I eWF TN i T h foT WHEMRIG: STE
H o It ¥ 3 @ sifae 22
10.18 < TEIfgal &1 =it W 31 FHR Th-SW ¥ 40 km T 50 W 1 TR g aref
T 7 W ST el et weEl % 50 m S § BT [edl 81 S4 e @
1 Aferehan s I HiSe, S AR o wen o At e e o seft
Eil:cal
10.19 500 nm TR 1 Teh HH ThE-Gol Teh vaell 3 R fRar & 4e1 1 m T
e W g foed Yo <@ S @1 7 <@ A i geen ffEs W) % oy
@2.5mm{ﬁﬁ%lf§lﬁﬁ%ﬁ€r§aﬁﬁml
10.20 ffafEd geai o S| AT ¢
(a) ST9 Y S R I dle 9FAF FR F Toldl € o g9 wefi-weft Sefifasm
& TR W o I feeld gC T € Tk Geifad TR geEy)
(b) <@ fF 319 gt w8 ® WM 9ok 2 fo foada qen safaeeor e | e o
oo guer 1 uReE fagid T %1 WWE garm #1039 fagia w
TeRE 1 B2
10.21 THd R faada Tt =t =geafa & wford @ T nA/a &0l R dear 3= 21 59
& (cancillation) 1, T +1 U 9Fll H et Ty Hiferm)
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