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IETEIOT 12. 1 THY o TIGE o Aehd Ated |, AMfHeh (521 @19 10715 m)
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Tane, d  4ned
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37 HeN-F=n qA See-an § gad g

e2

r= 4ne mv? (12.3)
0

TIESISH o THIY] | Seldgid i T St (K) den feeraga feafas st (U) =it

K=1mp = e qa U = - e’
2 8ne,r 4ame,r
( UH =mumees Tog gfea s @ for feercrgd oot —r fRen & ®) o7 gEeiet wHm]
H AR B A ol E,
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=- (12.4)
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AR B P Sl RUTHS B I a4 <Al € TR soleeH A

¥ tfes ¥ AR E oAk B @ ol Afe o 9Ri SR W% e § e

EHAT

SETEYUT 12.3 T 5/ I8 U1 T foF BESSH WAV HI Th Wl q Th
THRA | JUE ST o [T 13.6 eV Sl 1 AERIHAl 21 BESSH T
hefta-fr=n qern setsria 1 A uRehfed it

T TESISH W] H TR &1 el el @ -13.6 eV = -13.6 X 1.6 x 107°
J=-22x10"'% J 37q: THeRI0T (12.4) 9 89 9 80T

E=- ¢ =-292x107%J
8ng,r
THE Hefig-en g e

e’ (9x10° Nm?/C?)(1.6 x10'°C)?
“8ng,E 2)(-2.2x107* J)
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TRGRATT YA SereR SR o, FHITT (12.3) § m =9.1 x 107! kg wieh Ifenferd
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e

\J4me,mr

v= =2.2x10° m/s

12.3 WHUET WeeH

3ee% 12.1 T Sood fhT 18R, T+ da Afueneifoe weea-fafetor safsa
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BIATl TR TRSISH TaH o o fouy Gg=aal o | 3 S © ©
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12.5)| 399 ¥ &F TH=IF HI Wad g Fed &1 T
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nm T F ST 1 H S @ w3 g e
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1 11

1 R(z—z—n—z) (12.5)
Sl A, qaresd qen R Uk fradi € 9 Rearf-fedis wed €1 78l n % quiis qH
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e (12.5) § n=3 THH W@ H_ H TR Wd w Gohd &

l=1.097 x 107 (i—i) m™!
A 22 32

2020-21

TorT 12.6 TESH o IS TaH § SR Ul

423



=1.522 x 10° m™

FUd A = 656.3 nm
n=4 @ T &H @I H, 1 TR a1 56 YRR n o A= W W@ o st
ﬁwﬁﬁmmm%m oo WL TTCE A = 364.6 nm W, 0N KT T I
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5.3 % 107" m %1 5591 &1 wenm & fhr o[ H1 912.2 x 10° m/s 71 21,
W o =R IR Uk goE i g €

v 2.2x10° ms™!

"“2nr " 22(5.3x10" m)

~ 6.6 x 10'° Hz
FATGRT e fHgld & SR &6 SFd & o R geeel g Seafem
AYAGIRT TN h! S, ST MHF o TR 3R IRBHOT G o SR 2| 2
IS eRTeT T YRS g 6.6 x 1015 Hz B

¥°CT lnr2ibe
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e T (1885 — 1962) 7 TIHIE o Higd H T foshrasiiel saieq qRehedH
o faarl ! el T8 IR a1l Hied IR 7 1912 H & TEH deh K"IhIS hi
TR ® 1679 foRan o de o WIS o AIMHTg Hiedt &1 dedl o an o i
e e ol SWe 3faen ¥ 3a8 ark 7 1913 # foswd freren fo zmfa
g T, 9ed Tl qReeet s oaren S o gem 2 agiy 39 fagia
S TLATY] WR oF GohHl | YR 21 TRl ST Hehdl| I8 TI= Bl 741 Toh TLATI-H=AT
3R THRT AT TRH U GaY GHEH o foIu Foenfaent Aieh! SN deageh
o Tenfud fagidl o oTe faged i stavashal arftl IR 7 Ftden! & IRfWH
FleH Heheq 13Tl sl Fgad Hhieh di ARG o6 &9 § 37191 fogia g&qa foram &
(i) IR 1 Ygen MR o foh ford! WET] § I8 sl (ivaq Tt wems 9
ferfetor Frsif Scaford fohT forT TREHHT F3 Gohal 81 98 agageshia fagid o
ATHAT o Taadia 21 3@ AFE o STHR Yot TWHY] i e ffvea e
arereend & w8 ® Wehdl © 3R Toieh Hwa eraeen § fHfed e St iy
Bt 81 37 Heqifer el i qeHi] i fre srewend wEd B
(i) SR T T AR 39 Tl weneti il gRenfyd war @1 3@ ifuEa o
STTHR Foiael A% & R AR dHael 379 Helsl 1 & TREHAT Fal & e
fere Ivfiig Gam F1 G h/2x 1 QUIE O BT 81 @ h ik
(=6.6x 1073*J ) | 31: UREHHI T G ST T hI0 Fam (L) Fellfed 81 e

L=nh/2xn (12.11)
(iif) SR o AR ARTETT | ] fagia | whis qen smewersd g) fasfad urfyes

FleH TR II 1 FHIfTS fhal 31| SHh STIER HI3 a9 3777 a9y &9

T Sfeafaa sifafwnt #em @ a3t f=7 el arcit el d GHTT F Gl 2l

S 78 U1 AT & A TF il Scafeid gl & forgeht Feif gRieE Td sfam

syereefrarl i Feif o R o IR gl &1 Scaferd Wizl T gy e o

grR1 It €

hv = E-E, (12.12)

el E, WS E, TR SR sifm srrens #1 S=¢ €, E>El

HHRTT (12.4) H SRS W] o T fafv= e feafaet &1 =il 9 &
o1 s T T 21 AR 39 e | Soiee el i B r bl STkl B
rh1 A qReRferd T oh fAU, gz o Ui Hen § Hefed SN ok W
AR - Sl Wfdsel o1 JENT Hed &1 HIvia He L8l ©

L =mur

FAICHIRTOT 1 IR oF SHL ST [FHIR0T (12.11)] oF TTIR vl Hol ok
39 T h/2n % Ul OIS 21 2

nh

L =mvr, = o (12.13)

Sl n Uk QUi €, r Ferfad et n w1 B ® 9o o, n'® we ¥ e e
1 =Tl 21 STAEA Ha B n ok WH o SR, 1, 2, 3 ..., 5 iR foHaA T B,
= *el 1 g&T FA129 eI Fed B
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THH (12.3) T v 90 r & S T @
e
Jane,mr,
TH HHIHIOT (12.13) o WY WA T W gH v, ql r, o forq =1 <ok o
T 2,

v, =

, ol 1

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

L[ ( h jz 4re,

n m o 62 (1215]

THIFIT (12.14) 39 & o n® Fe | soae ®1 wefig-=rd, ToF nd %1 @
St &1 HISRLT (12, 15) 1 SYFRT ek SdiaH Hall (n = 1) 1 |gs] 77 FhR 9
R S W 2

2
_ h7g,
n=

tme’
T TR 9 FEd 2 SR Tohd a, 5N FEfid #d €1 39 YK,

_ R%g,
"~ me?
h, m, &, e & HH FfNfid & Wa, = 5.29 x 107! m W Bl &1 Fefiehor
(12.15) § =& 2@ 51 "ehal & o well 1 Bemeti § n & @ 9fg et 2

el TRSISH TH] i TAR ¥l § Solae &1 ol Sell, THIHT (12.4)
H weft B 1 7 gfaeefid 0 W W H1 ST Fehdl ¢ T

) ()

me*

E =——
o By = g e (12.17)

THIHIT (12.17) | fHadishl o 9 WA W X 9 81

a, (12.16)

2.18x107'®
E, =—TJ (12.18)

AT ST W S[ol o M W 3eee diee (eV) H o i Sl €1 ifh
1eV=1.6x 1079 J| G0 (12.18) ! Y: T YR fer@n s wehal ©

13.6
E, =-159 v (12.19)

n
forelt et ® TIRHM Sclee[ &1 el ol oh sk H KU 98 39 a1d 1 i
2 fop gorae, TCHIT] o e § STeg B 3T, TS WA U Sl i A 9
(1 TS WA H U W) 3Fd 30 T faer s o faw el ol streaeRdr grf
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% g
FEHERTON (12.17) — (12.19) T Fedd 36 shedl W G © fh Seige
Hed g €, FEft ek o ool o e e e e gt 21 (Feft
T8 g o ek ol Tecld wet oh e isfawita wmened ® wfawe €)1 qenfy s
ifenfem eFice Wiithes (1868 — 1951) 4 7€ w1 o foh 4 =i sher o
gidqerer 1 frforar X fean <e @@ oft 3wt efgea waneti W o 99 ®9
T oAF] B T

] ¥ goiae @t feerfa ;e s eAffeee

Fiferehl ok e | ferelt 7 forelt TR TR BHRI G WA o SR Higel | U] Sl 81 Feien it
A foRiy &9 ¥ THI] w1 TS HI A HH H W Aied w1 ONY WH ¢ @i HU1 o FRE
Fell-faferRa & o Fenfaest fagia o fowdia, a) g/ FAfv=a et e 1 Fifdwit =R T Suafsd
21 9R A Ffvea sweneti o qiehmh Soieiql o HIvid Ho o SeieHiehiu o fomR i off Fega femanl
T YR THY] T AT h1 I8 Teh HHI-Feaaehl f==or o
37el, FaleH ARl o foehTd o W TH TXAIY] k1 GTEA b1 Afeh TSP HEY B WIS X
G0 S Bl A YRAT] oh T WHI oh SMHTU A oh HROT AeG Il ol a1 o Gg91 i
feram
dR Higed 4 el Toiee 1 el AW o =)l AR Toe shi T w1 gHid 9Y ¢ Ui aeien
ekt oF STTER, TH fhEl TV § Serae i 71fd &1 foesht Hiv=a o o @ dag T8 & ¥l
T ohodl e o 9N IR feepee o fordt ffvea 9 # seiee™ o fae &1 wifdsar o6 s |
A T Feohd &1 FE WIehdl Ushol-Soiod aui el T8 hefeh (3iifeed) #ed 8, 9 S/amd %1 s
Hehdl 81 I8 el hadl e o frewieh W R s B
37d: T8 MEYAF ¢ foh &H o & Aieddl ® gaw o =+ gHe
o N TS Shoiel Teh TelaRdiA AT/ oh fTT 9 ©; 30 Hise § Yoish hell o Tl Sl sl Th
ford oM B €, S g Feied W n W R e 21 o w6 i ¢ foh Rt seieei il fer
e | GG STl Ueh el TRATIYEH W sheiel n W 3R 2| SggeiereiH- Ay & fag
I T Tl R
o TESISH U WHIIYEA o foIT Ured SNTETR a1 HHier<ol o1 a1 8 a0 Her whed §, Ai4eh
o =R R fafe= &= & ford soee 1 wifbshar 1 9 #% o fAu ge IS S #1359
Ao 1 o) Aige § Selaq o foq aRwite e ¥ i T @l 2l

IETETOT 12.5 10 kg 1 hI ITE 8000 km 51 T T &l | Yoot o1 Th
SRR Yk 2 h H Il B1 A8 WA BY ok 9k o1 shivite HeT o1 tfuEia, sEt
TR SUUE W AN Bl & 59 YRR foh 9% wEgieH o WA ® fadl o %
U 71 €, SUUE 1 e i wEied W& 6 BTy

A
i1 (12.13) 9 89 9 ®

muv, r. = nh/2n

33’I0T 12.5
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RSN

T m=10kg T r =8 x 10° m| A gL STIE T 3T H1A T, 2 h 71 10

T = 7200 sl

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

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

I AT fF STE 1 A % T Jeied S o1 S §) add ¥ g Sifes
FeH G o TIu Faesiiertor el o5 IRom senfient difdent o qrore o T 8

12.4.1 S &R

WHY H Sl SH HE a9 (Ahad FUTHs HH) B ST
I TefdR AR i Fehedd el (319 n=1) o IR0 L
B n=23.. % fou, St £ o PR 99 %9 €7 9 €, 37: o
el T AR STH W Hee | il SAfueh Bl ST 81 WA T
feree H S 7779 37ereell Fed € Solag i Sl <iad gl ©, a9l
ToiRe, <A o (SR B9 o) 1 ke ® afREw s €1 T
ST T s (n = 1), E, ~13.6 €V ¥l 37q: TESH W] Y e
ST H TR ol HKd i oF foIT STeeeh <[Aad 3t 13.6 eV
T T TIESISH WA ST 37T Foif ot hed €1 9k o Hied o SER
WY W SAEA Sl o Wi qEl W S99 SEdl Wl 2

FHH o A9 T, AT TR T ST A srawen §
Ted €| e IS I Seisrei HEE S WehHl g1 Sl W sl €, e
€ IR ®Y Y A Sl (S L Hehdl & S ISR 1 3=
Henel ek T o fIT v Sl €1 e o THI) SHfoRT svawer |
FEAM g WHE (12.19) @ n =2 & fau; i E, |
~3.40 eV ?| 31 21¢f 78 ga b eegiom W] # fhelt seieeq
i THH! Tl SATSId A% § Ixfed & o fau eAewaes e
E,-E, =-3.40€V - (-13.6) eV = 10.2 eV €fl| 6l Y&, E, =
~1.53 eV @M E, - E, = 12.09 eV 3fq, TEGSH T i
9] =19 sTeen ¥ (n = 1) 3EA 3ufod 376l (n = 3), T
IS T o oL 12.09 eV Foll &1 SAavaeshdl el 81 98 %A
T YR S Tl W©dl ¢ 3 Sufa staeensti ¥ soeed fiRt
At e STl et § araw IR weha €1 39 gihan § 9 T
IS SIS Ll 1 38 YN, TIESIoH UCHTT] hi ST STeree
FEH W (31U n ok g1 W) A THAN] § Seiae i w&as
F o o efavash = el e #

IR (12.19) § ATHR{cId BTESST T i TRl Terwensti
1 ol TR @ o (12.8) o <wifan 7= }1 4eA seied §e n

G'CT Ini2ibe

Fd o0 E (eV)
A
/ Fag (A=)
TLHT]
0
-0.85 n=9
-1.51 n=3 3é1 SE‘
ST
-340}———n=2
=g stareen
_13.6—n=1

o 12.8 gEgSH T & fau
TA-ER NG| FH F q9 R TG
TV H e S9SN TH
Ty sreren § o Ll 21 BESSH
TE] 1 AIG L o fore forsdt
SR i FTeTam eTeEen ¥ 13.6 eV
TS STIv IR HA el (&fqs
YTt STEd e sTawenat @1 surefd @
Turtelt 1)

+ et soie B E=0 eV @ fush %o i oel Sl 8l Tehdl 21 UElt qonedi § seiei
TS Bl 81 39 YR E= 0 eV ¥ SW o 12.8 o 39T 1HR Sofl sraeeqati 1 Th

Hiqe B
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TR TEenat i Sl o STRIE! shH | Afehd hiar €1 39 o o Seeau Sl sfeee
FHERTOT (12.19) H n = 0o o T & qT THeBT ol 0 eV B| T8 AT H1 o8 FHoll
2 W TR W e O W R T R (1 = o0) 3R T foRm H 1 eAm
Ay fop Safer sraenetl 1 ot noh o981 W fhd YR qE-9r 1 Sl &)

forelt wmm] o fafaead oo @)l o sifider &1 dieft gfic @9 1914 § = theh den @ g 5N
FT TE| IR IR ok 9TH ok THaLH T 1A, ared ¥ fafy= Tfast Seienl o gelae TR W] fwam
TR hl Sell IRafdd W o faw 39 W ufedt diodr o faga &= o T seeRAl 3 R o
WEOE W Heg fRA e UR oh TREIV[R i SO Shell Sfafid Y &1 T quf HHe 8l Wehdl § Sa
TS T Foll, IR o I Tl W FTEH g e a1 399 9 fRdt Rea el =R (fet 3fEm)
& o oI 3R, W 3TfHh 81| I3 o fow, UR o et iR gu Sl TR qen wrelt el R H4.9
eV &1 o1l 3 71 A hIE Soiae Sl o1l 4.9 eV a1 30 3ffueh €, R ¥ Toral @ o R o
TTATY] 1 1S TIa TohTH oTel Seiaei © Sl SYeriied she Hehdl € 2 o WR TR Iierd & Hehdl
2 [fesi(a)]| THUA o1 Tl 1 TSt il oAt & W1 § HH 81 S|

N

E, E . -49eV A =253 nm
4.9 eV NS, AAA%°S NS

(@) (b)
IAfSd sl o] o faferor Scafsa sieh fean efaen W 9@ o s [fe(b)] | St
fafercor =1 qoresd et .

hc 6.625x107%*x3x10®

ﬂ:_: =
E_ 4.9x1.6x10"° 253 nm

e Ao g Sk e BN 3 <@ foh IR oSS T U 3E qUIesd % W Uk @l g1 4R
o weA] | faferr St &)l o ot fomRi qo wiei Scis o WehH shi WA Gt o forq Shek qen

T3S 1 1925 H Ad HR | T fhan

12.5 TESISH UIHIU] T ¢ET WeeH
dR o Hied oh qdrd ATYUEA o AIER, S& s T I=d el kefd faent
Fled el n, 2, ¥ 1 St fearf ot aaten = n, & (n < n,) ® ST e
2, d9 Tl o 3H W HI AGH v, 1 T R T8 FLd 2, drfe

430
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hv§f= Eni—Eni (12.20)
En, 3R Ep, % {0 S0 (12.16) 1 WM FH W
me* 1 1
hv, =— | = —— 12.21
~ Beln? [nﬁ n?} (12.21)
me* 1 1
Ay, =— | ——— 12.22
v Tser \n? (12.22)

TR (12.21) TESISH TR o Waed o fog et &1 g7 ?1 3@ o
af% & n=2 R n=34,5.. Wl FW@ T, @ T wa AR St F fog
THIHTOT (12.10) o G591 gREfdd &1 wrar 81 364 &n Reant @i R &1 9 3.
X Thd € W T YHR T :

me*

R=g 1 (12.23)
0

FHeRTr (12.23) W fafe= Fodisl o o wfaeenfud 3 W, &9 9« €
R =1.03x 10" m™
T8 A s PR T ¥ W@ | (1.097 x 107m™Y) @ 31 ke @1 dgifae
& U WEl o6 39 WWe A aR-Aied Hi TR U9 YWERTel 9yfe
Al
e n, 3R n I qE E o TwE IO I ElEV)
W afom g g 2 T e Wi o

n=>5
e geRAvn |, fafa= fafosa smefaal = n=\4 \\ ST T

THTET IR B &1 BTEgoH TeeH H IR 0

[T

an=23ﬁ'{ni=3,4,53mi'€ﬁaag{aqﬁ -0.85 \

¥ dwed § o el #) S w09
ot q@E T e S on =1 3R =23 Ly

#ME; =3 &R n =4, 5. SR del ~3.40 ——
THEAU & qRIEd 8 Tehdl 21 3 S BN
F TEAH ad B THhIYE I h
a9 g3 9= st , IR, O, siche a
%o A o AW W S ST €1 g S
o TEIEdl Soiaeieh HehHul fad (12.9) |
1Y T )

Ta R 35 el feafa @ e e
feofa o ard € df Wi ScafSa e ® aen
TS T 1 3T @MW S Bldl
Tl 37 T t@istl w1 3egsT @ wEd =ty

-13.6

f=am sraen

E1 Tfeh STa 1S LAY IS 1 STeiiio e
F@ ¢ ST SF a8 el © S R ot

ToER H I et fefd @ = oo ot 12.9 o7 woogm el T ok AT wEAT 437
) % RO A eI B
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3318Y0T 12.6

feafa o Gormor & fou stewas et €, o T9 UHH H SFEiTw FEd €1 o A
Ted R T gl o e Tt forfer e @ o o gve et Tt
Y forgeifta foru ST € df Sad Seed § 1de Tt sterifig Y@nsti & Soft fawn
it 21 erdia Y@t S gl i fHfEe Wt € W T o wanget g sreiid
*I T 2

BIESIST TRHIY] oF T4aeH I R Hied g Tl T Teiehiol Weh gfawmeiet #e
Iycfsy o e emyfrer Fenen fagia =1 wfa =i stfuss greafed fam &
1922 ¥ &R 1 et | Aieel R § TR fehar T

ISTET0T 12.6 et ot o1 SN ek BESISH TagH 1 agHA Suft | gem =)

Tyt TEneT i TIeEd H g w i)

T Reart g 39 YR =g fohan < #

4
he/dy, = 22< (i-%J

8gh?* \nf  n

T STt T e R e i A n,=2,3,4,5 ¥ n,= 1 % WHAU o6 qegEd
el 21 7 S € R

me*
8Eh® 13.6 €V =21.76 x107° J
0
HAd:
Ag= e X

2

21.76 x 107" (1 = 1J
itk

6.625x10 % x3x10° x n? 0.9134 n? .
= — m = ————x10"m
21.76x10" x(n; —1) (n; -1
913.4 n?/(n>-1) A
T Ho H n=2,3,4,5 WA T R &, IR iz a0 W e § S

TRR € 1, = 12184, %, = 1028 A, A, =974.3 A T2 A =951.4 Al

12.6 dR o FICHIERUT o fgaa JRTER
2 |l GRT T eRiuT

AR g & A oF died oh | SRl § Hefed: E AR qad SAfud
IAEH U1 BT A1 1| SHeh HeF o STTER AR o =R A Rl i g
Eﬁlaﬁ“ﬁ'ﬂ'ﬁﬁﬂw&ﬁ%(aﬂh%=nh/2n;n=1,2,3...)Iaﬁﬂﬂﬁﬂﬁﬂa?m
&t 7 4 B € S hy/2n o YR O €2 9 gRI 191 Hige TEqd I o <
o9 qvEE 9 1923 H Uh Wil difies auh dgd X Sl 4 39 que &6
T <l

T LA™ 11 H T Siel i IReheud 1 sted fopan on fS@er STuR, 5
O S TR T S e Yeikid #d 21 LS. S qen e T, S g

2020-21



3 Sfelt o dek e fob soiae &l 9k gRI JEalfad SHeh! JaTehR Shell
H, T FHU-TUT & ®9 § @1 I A1) SR H T HIA G o TG,
O A A ST srerweneti H ST qU Seq= Y Wehdl &1 e 11 ’

1927 ¥ YT dR W SeiagiHl 1 9T Yehfa 1 Gearas fohan a1 g4 /
N

o

o feau difdeRt 1 TSAYET® o 3TeA™ 15 W B9 WA ¢ R fRE afa
SR ! e Tl T O ek, SEH fafy=T qures w1 S TR
S Hehal €1 qIf, shael 98l quesd famdE ®© Uit € e e W
g g9 € den S S | S 9 St 21 gHent a1l © fom feht
T H, Tyt a At S STd 9T R SR H Ueh 3T’ ST H a1 Ay

[

A H T H T P S, Tk e, § wWeEA, e w1 off quiish ‘

T T qUTREd o SHER B 3T TS Y TN W e o e
Y W SAHI ST & T SHF ST e ¥ g 7 W 2 e

Y

40

&I N &1 wem o ufehE wd foRdl Toiaei[ g el i uRkfy | aF & o 12.10 FTER Fa # wH

ST G T T T SR W heEq
2 | 31d: .
T ol Tl 2mr, B S NI
2nr,=ni, n=1,2,3.. (12.24) Y

o1 12.10 & fonelt IR hanl R f59es faw n= 4 8, T et
HOT T A T T T UER, 2nr, =44, 5 A ' han F iR I g soeH
1 T sl quTeed 21 31eT™ 11 9, 89 Sd © A = h/p, SEl p Seieq & Gam i
TR 21 AR ol T = T ki AT § 9gd A @, A W mw B
TR A = h/mu, B 0T (12.24) ¥ &5 W<t 20

2nr,= nh/mv, HAYANM  muo,r, = nh/2x

TE AR g TEGd SO o hIUNE HaT 1 FalCH Uided B [ EHIehI
(12.13)]1 31=9% 12.5 | &6 <@ ® foh o8 Gt egge T | Sl il
e fafee wensti ot AN % 1 SMUN B TH WhR % sivell @i Uiehed,
RGRTHT Seiareid oF IVl Felfl oF FlcHIRI i aR gRI FEdrtad fgdtd el o
IU e W Al B Sl i eeifed heMd aun Sl fefad, e i awn
Wb & HRO € 3R cheel SIS SIMH G & Srafeerd T Hehdl 2

IR-wiew foed o ufafied we g fasor (Afas o 9/l 31 Te-Hger wemd)
wftnfed €, SEgeHad THISH (The oei) o e e, Je1 &9 § S
A SROTeHe 3Tesiitt fefereoli s it =t sfaq wlasrarft = 21 g 39
Hied % F HHE F TH Y B T
() SR-HiEe BESSE WA o oy & g €| fg-goiee T S difemm

o fau ot 59 fowaia =21 fohan ST Teha| BEgSHEH* TAM(S o faq 9r diea

i Th § Ak g ol TR & faverr & fa wE R % g

U, g IS et W el €21 HiGE 78 © o qeie gl sheet gy

e ¥ & T W R Gl goeEl @ ot e T e B
* BIESISHE TCHI] o WCHT] © TSH oA STE +Ze T A AR Thel ToieR el @

el Z 9iei e 2| STgeieH WA, Ukt St gifersm, fga: st et sets
TTESISEH TCHTS o ISET0 T 5 WHIS § A Sfee seleia-gelae ST
fopamd =&t g e
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a1 Hisd o HEUU H Teie qUl Y A o st fagd se afmfed 2|
T ToERl oh e foEd ool witha e ® S fR wg-soiee qweEmEh |
EvIH & ¥ Y Bl 2

(i) @l IR-ATeA TEGSHUH TAST g I Yl i Tgfaal &1 et
Aferszraoft st €, e off o e o ergftal i edferss dersti i samen
T X TN TR o IS TaeH | S 399 Agiadl i diear effvr gt
8, Safer TE it k1 <fiorar gt g 21 UE = g 82 FrEfiTe Yeror <wid
€ fr o a0 TR 1 erden st i € dR-wige fafa= w5
fafaer st ot =arem w6 § eaad 2

dR-Higel AT 1 URehd fos a d € del gHeRl Sifeet WA o oy

AT R &l Thal ST Hehall Sifeel AT oF foiu W Jaied Afeht W TeIRa Th

Q ot FHgid ST STANT e BT S ORATY] STl k1 3tferen qul o qd e 21

et “fig-9Te aret SR 1 36Td WIZHH 1 FHeql HIfT Sel 5gd ¥ A Uk gR 9 Yol ik gt
fegnadi ® =1 @ €| S hen AtEfd ¥ 9 S o § IS shell-Hee el 81 gEd AR 9gd a€ Fe
o el w1 Gerafted A i gC Aifaw) 39 9ot % hed Th-ge § firen B 78l 59 o w1 <fEm)

A W S HEed a1 R aed | S qen oeR 9 e
SR TR § TET SR §1 wiEnt W R, (LASER) ¥ @i # A
feferor & SEiwd Seasiq GRT 9197 a7 (Light Amplification by ! é::j:_ff 2
Stimulated Emission of Radiation)| 1960 H $9&r fa&™@ & - »Z: :«f
T &, 36 Toa R SRt o weft & o yew e feren et -~ ~
Fifcrent, TR e, Siafas, fERH, vod fafwan, sshifad snfs (@) fell 99 ¥ S T

o gHeh SATAN Bl W@ T PO G T Al o BId © FSFeRT 8T e e
0.5 mW Bl 21 3% Ufiel ol hed & Sl Tohdeh o1 Wifd i Bl "2 S e
2| STSihe faf=1 &maisti o oeR SUcied § ekl ST sifE <Y (b) TE FT
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