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SETETUT 12.3 T 5/ I8 U1 T foF BIEEISH WA i TH Y qon Th
AR W YUH HH & AT 13.6 eV Foll ohi AEvThdl &1 TEgeH WA o
FHafla- T qe gt 1 a7 gRehfad it
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eZ
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e
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e (12.5) § n=3 TFH W@ H_ #1 70 Ia R gehd §

l=1.097 x 107 (i—i) m™!
A 22 32

2019-20

o 12.6 TESA & IS TaeH H SR Ul

423



=1.522 x 10°m™!
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I H0it
1 (1 1
E—R POy n=4,5,6... (12.7)
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3R UfhTl Seiaei gR1 ScHfSId JehT¥T sl IR eTgfa dResfera wifsw)

T ST 12.3 § BH WA © foh TESH WA H WM % WRl SR
5.3 % 107! m &Y 5591 1 Feqm & UfehTH e H1 3 2.2 x 10° m/s 71 21,
W o =R 3R Rk g i g @

v 22x10°ms’”’
2nr  27(5.3x107"" m)

~ 6.6 x 10'° Hz
FATGRT ST fHgid & TR &6 SFd & fob e gelsel g Seafem
AYAGRT TN HT S, ST ANh o TR 3R IRHHOT A o SR | 376l
IR eRTeT T IR 39 6.6 x 10'° Hz B

¥°CT lni2ibe
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e IR (1885 — 1962) 7 TIHIE o Higd | 741 foermaial Faied qiehed
o faarl ! Sl F© IR ol Fied IR 7 1912 H % HEHI dh EIHIS hi
TR ® 1679 Rl o de o WIS o w1 Hieet &1 ded o aN o i
e Naw ol SWe 3faen ¥ 3a8 arx 7 1913 # foshd faeren foe zmfu
g TG, 9ed T qiEeel &l oren s § e © quy 56 fagid
1 Y] TR oF YohHl H I 1 fohdl ST Hehdl| I8 T &1 741 o RuTo]-G=m1
AR THehT AT T W ey THIH o [o1q Feldeh! AR IR dedeeshe
o Tenfud fagidl o oTe faged &1 stavashdl arftl IR 7 Ftden! & IRfWER
FATH Fhod13Tl hl HIH hieh 1 MEIGI o &9 | T gl w&qa foeam 2
(i) IR 1 Yeen MR o foh ford! WA ° &I8 saiaei fvaa Tt wenst 7
ferfetor Frsif Scafor 1o foT TR Y Fehal 81 98 Sgaeeehia fagid o
A ok oo 21 59 ETd o SIUR Yol WA i1 e Tivea werd
arereend & Tored =8 @ Wehdl © 3R Toieh Hwa eraeeq ¥ fHfed e el iy
eIt 21 37 Herifer srereenal i qem] i frer srawend wEd B
(i) SR T T AT 39 Tl wenet il uRenfyd war @1 3@ ifuEa o
ATER gelaei 14 & aR)l AR dhael 37 wenel 4 & TRHHT Hal & forah
ferg Ivfig Gam F1 G h/2x 1 QUIE YOS BT 81 @ h i i
(=6.6x 10*J s) | 31d: UReHHT HTd G e 1 S0 Ha (L) Faifed 21 7

L=nh/2xn (12.11)
(iii) SR o TER AL o TXeTY] fagia | whieh aen STEHeRd s) fashfaa urfaew

FaleH IRt i HIFO fohal T $5eh STTUR &5 g9l 379+ faviy &9

T Sfeafaa sfafewRont FHem @ it (7 il aredl e & GeHTo FHT Gl &1

S 7€ UHT FIAT & d T Hieiq Scafeid gidT 8 foaeht St gRigeE T sfad

e &1 Foll b R & R gl 81 Ieqferd ieid i gl e ok

gRT <1 St @

hv = E,-E, (12.12)

& E, W E, YR iR sifew sraeensit 1 i€ €, E, > E, |

THRIT (12.4) § gEgeH W] & forg faf= <ot feorfaai i soid 9 e
o1 e fe T B AR 39 i | Soiee el i B r okl STrerEehdl B
r 1 A qReferd T oh AT, Sefdg™ o vl e § Hefyd S ok g
AR - sl fdsie &1 TANT hid &1 R0 He L8l ©

L =mur

FAICHIRTOT 1 AR oF SEL ARG [FHRT0T (12.11)] oF TTIR vl Hol ok
IH | h/ 27 o YUl TS B €

nh

L =mvr, = on (12.13)

W& n Tk sk T, r Gefad wet ' w1 e 7 qen o, n® e § Tiome seee
1 =Tl 21 STAEA Hel B noh 9H o SR, 1, 2, 3 ..., 5 iR fHaA T R,
5= el i §eT Faeq GEd wed B
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T (12.3) ¥ v, T r o o Hod ¢
e
Jane,mr,
TH HHIHIOT (12.13) o WY AN T W EH v, ql r, o forq =1 =ieeh o
T 2,

v, =

b, ol 1

" nd4ne, (h/27) (12.14)
qaan

L[ ( h jz 4me,

n m o 62 (1215)

THIFTT (12.14) 39 & o6 n® wen | soae ®1 wefig-a1d, ok n ¥ FH @
S 21 TR (12.15) 1 SYART ek 3adH H&l (n= 1) 1 FZs 79 TR 9
fFan S g 2

2
_ h7g,
n =

tme’
T gR e FEd 2 SR Hopd a, 51 FEfd #5839 TR,

_ R%g,
"~ mme?
h, m, &, T e o A FfaEnfod & Wa, = 5.29 x 107! m It BT &1 Fefiehor
(12.15) @ 7g «ff 3@ =1 Fehal € foh wefl &1 Boasti § n? o @iy gfg i 2

el TSN TRH] i TR 3Taen § Soiaeid &l el Sell, THIRT (12.4)
o wafta oo o1 "7 ufaeenfid S W 9T %S gehdl 81 g

()

me*

E =——b
o By = g e (12.17)

TR (12.17) H fHadishl o I W+ W X 9 81

a, (12.16)

2.18x107'®
E, =—TJ (12.18)

AT ST W §[el % M W 3eee diee (eV) § o1 i Sl €1 ifh
1eV=1.6x10"°J| G0 (12.18) i T: T8 YR for@n S Fehel ©

13.6
E, =-1°0 v (12.19)

n
et Fer ¥ TIFAHM Seiaeid &1 ot Sell o Sdoieh | R UH (9@ 59 a1 1 9ideh
2 fop gorae, TCHTT] o e § STeg B 37, BTSSR WA U Sl i A 9
(N TS WA H U ¥) 3Fd 30 7 foer & o faw el bl sTaedeRdr gr
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% gt
G (12.17) - (12.19) 1 Feafd 30 sheqdl T i € o goiae™ &)
He gtg &, Faft ey ol o o e ward wrrr: Sefa gt € (ash
e G4 & ok o Tt ot o 31efi e weneti o nfqme 7) | qenfy s
ifepfom eFics Wthes (1868 — 1951) 4 T <win o foh 9 geita e &
yfasier 1 frfere = feon Se a9 off 3 weiensor <efada wersti W ot 9EE ® 9
T o it 2

T ¥ goiae ot feerfa ;e s oAffeee

qferert o e | forelt 7 forelt T W U afi=r AT o SR Hiee W A1 Sl 8| FelieH Fiht
A foRiy &9 ¥ THIY] w1 TS HI A T U W AiSd 1 R TWH g1 @i %1 o R
Feti-fafrfa & o et fagia o fauwdia, a) g = st wel &1 Hifaeit fa=ar T Iuafe
21 9 A Tfy=a sweneti o qRepm Soieiql o Vg To o FeieHiehil o foeR i off weqa fema
T YR THY] T AT H1 I8 Teh HHI-Feaaeh] f==or o
37el, FaleH AR o foehrd oh Ty TH TWHIY] 1 G k1 Afeh STeSl WHE €1 WfeTR A
IR0 o Bl A TLAI] o WY WAl o AR 96 o hRUN G eIl i a1 ok w9 fuifa
IERI
R Afed | FREt gelaeia 1 el AW % BRI IR ToEEF i T 1 gwiE U ®1 W adien
AR o TR, &9 forelt T | Soiae i fa i fdt M= 99 & W dag & X gl
T had TIfYe o =R AR fepeam o fordt ffvea 9w o soiee™ o faem &1 wifear o6 ar |
9 Y Tehd B| T8 WIehdl Tohol-Soieei aiil Herd Todl ek (Affdeet) ®ed €, § STifd i S
Hehdl 81 T8 el shael gela o Tese T e o 2
3T g AIYIH ¢ T BH T I viedl ® geH A w wHH
o S HiEe Shoiel Ueh Tiar2 TRAIT/STIA o feiT oY €; 36 Higel W Yeieh hell o foq Sofl ol Teh
fRIa | e ©, S g Fien §e n W R i 21 o B 9 @ o R soieeid i feer
el W Hag o1l Ueh Soieia WHIT/SEA § shaed n W 9 21 SggeieeH-TRAmyeH & fag
I T Tl R
o TESISH U WHITYSEA o foIT Wt SfeTR o THien ol i el fS8 a0 %o ed §, e
o =R R fafe= &= o fordt soise =t wifdshar 1 9 % o faw ge 5M S #1359
Ao 1 o Higer § gelaq o forq uRwite e ¥ i FumEa @l 2l

IETEAOT 12.5 10 kg T hI ITE 8000 km 5501 T T &l H geall &1 Th
SRR Yk 2 h H 1 B1 98 WA 8Y o 9 o1 shivite Ga b1 tfipEla, SEt
TR SWE R AR &l ¢ 759 JR fF e eregior o ] § fhdt saee@ &
Q4 %, STUE 1 He H FieH GEA T B

T
iR (12.13) 9 89 9 ©

muv, r. = nh/2n

30T 12.5
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RSN

T m=10 kg M r =8 x 10° m| A gL STIE T 3Tad F1A T, 2 h 71 10

T = 7200 sl

3d: o v,=2nr /T
ITUT ! HET i FollH G&A
n= (2n r)* x m/(T x h).
Al 1 gfaeenfad wE |,

n= (21 x 8 x 10° m)? x 10/(7200 s x 6.64 x 103* J s)
=5.3x 10*

I AT fF ST 1 A % fou Jeied Sen ST S € anda § 3ol sifie
FaeH G % TIU Faiesiiertor Hicei o5 IRom srefdent Sifdent o qRomHi o i 7

12.4.1 el @

WA i Fll I THA ZAaH (SARad T HH) € © S
IR TerRe AR i Fehedd el (319 n=1) | IR0 L
%I n=23.. % fou, St £ o FRUs 99 %9 €7 9 €, 37 o
e hT 3R ST W FeeT H Foit Aferh B Sl {1 A H T
aferee H R Fefag 37ereel hedl T Soiag whi Sofl <ad il §, qe
ToiReH, <A o (AR 39 o) 1 kel ® afhEw s €1 T
TR Y Sl (n= 1), E, ~13.6 €V 21 3T: TEEISH WA hT e
ST | TR ol HoRd hi ob foIT STeeaeh =ad s 13.6 eV
T T TSI WA S 77T Fofl off hed €| 6K ok Higed o R
WU W SAEA Sl o qETeR 7 W S99 e dl W@l 2

FH T A9 R, AR SRS TH ST ey Taeen |
Ted &1 e IS I SelsreiH HoE S WehHl g1 Sl W sl €, e
g SRl TG Y o Sl S H Thdl © S g Sl Sed
Henel ek UM o foIe v B 1 e o THIY] STy svaer |
FEAM T HHIHOT (12.19) ¥ n= 2 & fau; = E, |
~3.40 eV ?| 3ueh1 21ef 78 g7 Toh eregiom o] § frdlt seiee
! TYH! Bl TS T H SASd i o AU SAEwded il
E,-E, =-3.40€V - (-13.6) eV = 10.2 eV &l 36l Y&, E, =
-1.53 eV @ E, - E, = 12.09 eV 31id, TEGeH TH]
9! a9 sTeen ¥ (n = 1) 3T 3Iafod 3Teef (n = 3), T
IS T o o0 12.09 eV Foll &1 SAEvaehdl el 81 98 %A
Tt YRR M el Tl 21 3 Sufeid serens 4 gereed fiR
At e STl et § araw IR weha §1 39 gikan § 9 T
IS SIS HLdT 1 59 TR, TIESISH UCATY] i Sford STareen
TEH W (AU n ok F@d W) IS THN] F IR il T
F o oy favash = Sl sedl 8

IR (12.19) § AfH{Ad TESS TLHIY Tt Tt sereensii
1 ol &R e fos1 (12.8) ® gwifan 71 €1 q&A F6eH G& n

G'CT Ini2ibe

FA o0 E (eV)
A
/ Fag (A=)
LA
0
-0.85 n=5
-1.51 n=3 3é1 SE‘
ST
-340}————n=2
a9 stareen
_13.6—n=1

o 12.8 BRgH W] & fau
H-TR AN@| FW o a9 W EESeH
] | ST STAT SIS TH
Ty sreren § o4dtd hidl 21 BTEeeH
SR i FT=TaH eTeEen ¥ 13.6 eV
TS STeIvd IR HAT e (&fqs
W@ ST Soll STeensti i ufefd =i
Tertelt 1)

+ et Soie B E=0 eV @ fush %o i el Sl gl Tehdl 21 Gelt gonedi § seiei
T B B T WK E=0 eV ¥ SR o 12.8 ¥ 9T S8R o1l saeensti 1t

Hiqed 2
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Tl STerRerat i STl o SR A | 3ifehd ial & 36 Tl W S=aad Sl Sraeq
FHERTOT (12.19) H n = 0o o T & AT THeB! ol O eV B| T8 AT H1 o8 Holl
2 9 TR U e O T R R TR (1= o0) 1R e foRm H 21 e
AT for SfS sraeeneti w1 S0 noh sed W Y YhR IH-9" 1 S 2

forelt o) o fafaem ool R o eifide ot diell gfic O 1914 § Siwg theh a1 T 89 gNI
FT TE| IR IR ok 9TY ok THaLH T 1A, A ¥ fafy= Tifast Seifenl o geiae TR W) fwam
TSR hi Fell IREfdd o faw 39 W 9fed dod o foga & e Tl SeeH 4 UR o6
AR W Heg fRA e UR oh UREIV[S il SO Sl SidRd Y <11 e quft G B Fehdl B S
T 1 S, IR o SH ol & T seiee € qe sed o fedl fed ot ' (fam =fEw)
& o oI 3R, W 31fHeh g1l 33 ok forw, UR o e iR gu St TR qen wreft Sei R §4.9
eV &1 Tl SR | IS IS golar ekl il 4.9 eV a1 3o ek 8, IR ¥ TRl € @ UR
TTATY] 1 1S TAT ZohTH oTel Seiaei § Sl STeriifie oY Tehdl € A1 S T W Ssid 81 Hehal
2 [fesi(a)]| THUA oTe Telaid 1 TSt Sl oAt & HET 9§ HH 81 ST

N

E, E.-49eV A =253 nm
4.9 eV NS, NAAS NS

(@) (b)
SAfSd st a5 | fafetor ScafSa e feaq semen ® amg 81 s (=) S
fafercor &1 qoresd erft .

hc 6.625x107%* x3x10®

2{:—: =
E 4.9x1.6x107"° 253 nm

e Ao g Thek e B J 2@ TR UR oSS T W 3H qUIesd & W Uk @l g1 AR
o CATY] | fafererd STl )i o ot fomRl 9o Hiei Scis o Wehd w1 Wi gfte o forg Ther qen

T3S hl 1925 H Aed HR | T e

12.5 TEESA UIHIU] kT A3 WaeH
R o Aled o Jdrd ARG o TUR, Sd iz TAN] I=d e (efq et
Faeq W& ni%,@ﬁ'ﬁlﬁﬁﬁ:ﬂﬁf STl sdien g nf%(nf< n) H WHHOT HIdl
2, d9 Foll o 3H 3R B A v, F TF HRH T F 2, difh
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hv§f= Eni—Eni (12.20)
En, 3R Ep, % {0 TR0 (12.16) 1 WM F6H W
me* 1 1
hv, =— | = —— 12.21
= Beln? [nﬁ nf] (12.21)
me* 1 1
FqUA Y, = | ——— 12.22
v Tser \n? (12.22)

THIERTOT (12.21) TIESISH WA o Teed o fou R &1 g 21 30 gag o
af% &9 n=2 R n=34,5... Hfeenfd FW@ €, @ T we AR St F fog
THIERTOT (12.10) o T591 gREfdd &1 <l 21 394 &6 Reent i R &1 4 3
FX GHd & S W THR T

me*

Rz% (12.23)
FHeRTr (12.23) W fafe= Fodisl o o wfaeenfud i W, &9 9 €
R =1.03x 10" m™
T8 HH s SR g ¥ W@ " (1.097 x 107m™Y) @ 31 e @1 dgifaen
& U " o 39 WO A dR-Hied hi W Ud gHEEnel 9y
Al
e n, 3R n I qE E o g IO I ElV)
W o e g © T et W)

p="5
e geRAvl H, fafa= fafasa smafai o6 n=\4 \\ ST T

TR SRt B €1 BIEgie Waed | 0

an=23ﬁ'{ni=3,4,53wﬁéo‘aq{m°r -0.85 \

¥ d-wed § o el ) e w9
ot q@E T e S on =1 3N =23 Ly

#ME; =3 SR n =4, 5. SO Tl ~3.40 —
THEAU & qRIE 8 Tehdl 21 3 S BN
F TgAH aRd B TFhITE I h
qHg g S8 oeHA, Y, IR, siehe el
%o AE o AW W S S €1 g SforE
o IRIEYl SerdReieh dehavl fo (12.9) H
it T ¥

I 3ol 3=a el feufa | e et
feorfq & o € At Wi Sfsa g € e
TS T 1 3 W@ Scq— Bl
g1 T Tt @st w 3ol 3@ Fed P LY

f=am sraeen

T Tfeh STa 1S LAY IS 1 STaiio reiye
F & o S 9@ oot & oS RRe At

TR @ o ety @ ssT ol fort 12.9 o7 Tiogw Sl T ok A wEA | 437
) ¥ HROT 3O el B

2019-20



% wifae!

432

3318Y0T 12.6

ferfq o Gormor & foau stewas: et ®, A T9 YA F SFEiTw FEd €1 o A
Ted AR T gl o e fere forferd T @ o o gveE e T
Y forgeifta forT S € df Sad Seeq o 1de Tt sterifig Y@nsti s Sof famn
f 21 ordw Yt 39 sgfaa @i ffEe et € S T o wemEt g stewifia
*I T 2

BIESISH T o Taed 1 R Aisd gNI a1 TIeieh o] Teh Ufqmeiett W™
Iyt o S emyfrer Fenied fagia =1 wfa i eTcafuss gicanfed fwam &
1922 ¥ &R 1 ifdert | Aieel R § TG fehar

ISTET0T 12.6 et ol o1 ST ek BRgISH Tagd 1 aghe Suft | gem =x

TyHt TEneH i e w1 gfehfed w i

T Reart g 39 YR e fohan < @

4
he/A, = ez (L LJ

8h? (n2 n?
TG STt Y e R e i W n,=2,3,4,5 8 n,= 1 % GHAV 6 qEgEH
B 71 ¥H 99 ©

me* o
—~ o, o = =] X B
88§h2 13.6 eV = 21.76 X10" " J
HAd:
A= he m
1 1
21.76 x107"° ( —2J
1 n
6.625x10%* x3x10° x n? 0.9134 n> .
= i m = —————x10"m
21.76x107" x(n; —1) (n; -1

913.4 n’/(n>-1) A
39 T | n.=2,3,4,5 Hwfd s W g, =R Aifed wesd W e § S 59
TER T 14, =1218A, A, = 1028 A, A, =974.3 A T A =951.4 Al

12.6 X o FEICHIEIUT o g ARTE @1
2 et gRT TsieRiuT

AR g U W] o Aied oh et SITWETal | Hyad: SN sTfea wed sifien
IAEH U1 BT A 1 SHh HOH oh STTEN A9k o R SR URehHI i gl
Eﬁlaﬁ“ﬁ'ﬂ'ﬁﬁﬂaﬂfﬁﬁ%(eﬁﬂh%=nh/2n;n=1,2,3...)Iaﬁ'ﬂﬂﬁﬂﬁ"'{?aﬁlﬁ
&t WM 4 B € S hy/2n o quiieh oS €2 SR gRI S191 Higel WEd i oh <9
o gvE 91 1923 § Tk widiEt difieh dwife ofgd 2 sivell 3 39 GHE &6
T <l

T 2™ 11 H < Sfelt St UReheu T 1 o1 fomen o fSeeh o ER, 5=
O S gerer T S e YEiRid ed 21 ES. Sferd qen e, S g
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1927 ¥ WEfiTeh dR W geieril i T Yehfa w1 e fohan T oz A
3 Sfelt o dek TR foh Solae™ @l 9k GR WEdlfod SHehl JaThR hefl \

[

H, T HU-TT o6 €9 H @1 I 6T S H TH ! a1 o 659,
O A F S et | ST qU Seq= Y Fehdl 81 e 11
o forg ofifeer 1 TIgAgE o 1eA™ 15 W g9 W © foh femelt afia
S ekl B1 At sherel ot aTesd T @ it ® fieeR fi
g e € aen S S § ST qw St 21 gHent a1l € fom et
AN H T H R pA g, TF WA, R/, stean wiE o o “
A 1 T o SR €l 3 qUIREA] shi T § qWEd o gee
T ¥ ARl BT & qem Sk S e § 9 e 5 2 B

= F fafir= Tl W ween, 399 fafi= aaresdt o) Sca TR
S H, AT T qt SH ST 98T g SR | Ueh 3R M W a4 a9 0
F T e A TR F R SO S B YRRy A gy (o7 1210 TAGE w5

AT G <wiE T ® SRl W ohen
hcd 2 31“31?{: N
™ w2, w1 gRfer ¥ =R < Sielt aresd
2nr,=ni, n=1,2,3.. (12.24) Y

o1 12.10 & forelt SRR henl R f5weh faun =4 8, T et
HOT T T T T T TFR, 205, =47, Tl A " Han F R W g saeen
1 2 el qureed @1 1A 11 9, 86 S & A = h/p, SEl p Soa o FaT
ufeTr 21 AR ol HT = T i A1 | 9gd A ©, Al WOl mw B
TR A = h/mu, BT 0T (12.24) ¥ &5 W<t 20 -

2nr, = nh/mv, HAYAM  muo,r, = nh/2n

TE SR g WO Soiee oh iU Hel h FelieH Wiy © [ FHR
(12.13)]1 37I=% 12.5 ® &4 3@1 ? foh e THfishor eegor W] & S &
e fafee wensfi =t AeN % 1 SMUN 2| TH WhR ¥ sitell @i Uiehed,
TfGhTHY Sl oF ShIVITE HaTl o FeicHIhU i 9 gRI J&arfad fgdta I wETa &
U e W hYdl §1 el i eifed hend aun Sl fefaa, e i awn
Wehfd & HRO € 3R cheel ST AH I &) STt T Hehdl ¢

IR-ied o fer wfafted wem v fasor (A1 oF 9Rl 2R T8-9591 Hemd)
wftaferd 8, Sreesay THI (The 3oei) o e e, JeT &9 § St
e SROTIeHeh STeiitia fafento st egfaal w1 Sfe wersramit st 81 qeny g9
Hed ® FB GHE E T U P T
() R-Hied BESSHH THIE & e & Sugs 21 fg-seteei WA Si9 Eiferem

o fau ot 59 fomaia &1 foran S Ferd| SRSHET* TN o fau R #iga

FI TH O fF geia arel waTgeT o faveryor o faw W i & gae fhy

T, g IS Therdl W el €21 HiGE 78 © o g oA sheet eMEfvE

e ¥ & T W R Gl goeEl @ ot e TR e B
* TTESISHEH THT] o TRATY] € TS o 6T +Ze o R SR Tehel el g @

el Z Wi Gl B 1 eIgErS WA, Uk Yt Eiferad, fga: smaf ofiform genfs

TIESISHEH THII[S o ST €| 5 WAIE § Sifeeh Sied goei-gele 3 433

fopamd =&t g e
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dR Higet o GEAU A g aU Y ek o st fagd oo afEfed 2
T ToaHl o e faga 9o wita T& ? W 9g-soiee wampt
TEvIH & ¥ Y Bl ¢

(i) @l IR-AfeA TEGSHUH TEUBET §R SR YT &1 Agaal &1 d&l
et shear €, fh oft 78 Saeq o egfal & auferss deanei &1 s
TE T A1 TR oF Scdsi Soed § i 399 STgfaal ki dieral &fior gidt
, Steifeh SHd il w1 disin et Bt 81 T S g 82 WEifies Yeror <wiid
€ fr o HHo TR 1 erden siferek e €1 aR-wige fafa= wHaol i
fafae doett =t =amen #0 ° s/ 2

dR-Hige AT 1 Ufehd fos WA i € de gEeRT Sifeet WRHme o ferg

AT R0 el TRl ST Hehalll Sifeet XA o foiu &4 Jaied Afeh! W uiRa T

T ety Fagia 1 SUART KT S S ORETY] ST ShT Stferh qoi s wgd e 2

ot «fig-9Te aret SR 1 36Td WIZHH 1 Heql HIfT Sel 5gd ¥ AT Tk gR 9 Yo wich gt
fegnadi ® =1 @ €| ST hen AtEid  qen S §ie § hiE Hen-Geay T 1 gEd S ogd St wen
o el o1 Gerafted A i gC Aifaw) 39 9o o hed Th-g ¥ firerd ©1 98l 39 fom w1 <fam)

A H SR AHat R aed | S den o ® e

SR TR § TR SR §1 wiEv W R, (LASER) ¥ @ # S

feaferor & SEiwd Scasi+ gRT 9797 a9 (Light Amplification by ! é::vif Z
Stimulated Emission of Radiation)| 1960 ¥ z@eh fa&m™ o - »Z: :;

el &, T T 3R Wrenfiest o gt & o worst e fon Srstha o~

Fifcreht, TR TS, ST, TSR, vrea fafsman, seffrerd enfy (@) fell 99 ¥ S| T
H 0 TN B W ¥ 9 oK (T & o B € R e s e o
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12.3
12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

12.13

12.14
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