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5.3 % 107" m %1 5521 &1 wenm & Ufeh oA H1 91 2.2 x 10° m/s 71 21,
W o =R IR Uk g i g @

v 2.2%x10° ms™!

"T2nr " 22(5.3x10" m)

~ 6.6 x 10'° Hz
FATGRT e fHgld & SFIER &9 SFd & o Ufehre gereel g Seafem
AYAGIHT TN HT G, THHT A o = 3R IRHHO A o e 2| 37
IR eRTeT T YR eTgfd 6.6 x 10'° Hz 3|

¥°CT lnr2ibe
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He T (1885 — 1962) 7 WIHIE o Aigd H T foshrasiiel saieq qReheydH
o faanrl ! Sl F8 IR fhall Fied IR 7 1912 H & TEH deh ECIhIS hi
AR ® S1e79 fohan o de o WIS o AIMHTT Hieet &1 ded o an o
e Naw o SWe 3faen ¥ 3@ ak 7 1913 # foswd frepren for =mf
g T, 9ed Tl qREeet s oaren S o gem © auiy 39 fagia
I TLATY] WR oF GohHl | YR 21 TRl ST Hehdl| I8 TI= I 741 Toh ATV
AR TEehT AT T W He T oh [o1q Feldent AR AR deagesho
o Tenfud fagidl o oTe faged i stavashal arftl IR 3 Ftden! & IRfYHR
FleH Heheq 3Tl sl Hgad Hhieh diF ARG o6 &9 § 3791 fHgia g&qa foram A
(i) IR 1 Ygen MR o foh ford! WA I8 sl (Hivaq Tt wems 9
ferfereor Frsif Scafora fohT forT UReHHT F3 Gohal 81 98 agaseshia fagid o
ATHAT o Taadia 21 38 AFE o STHR Yot THT] i b ffvea o
arereend & w8 ® Wbl © IR Toieh Hwa eraeen o fHfed e Sl v
Bt 81 37 erifer el i qei] i fEer srawend wEd 2|
(i) SR T O AR 37 Tl wenedi i gRenfyd war @1 3@ ifuEa o
STTHR Feia2l A% o Rl SR FHael 379 FHelsl 1 & TREHA Fal & e
fere Ivfig G F1 GH h/2x F1 QUIE YOS BT 81 @ h ik e
(=6.6x 10*J ) | 31d: UReHH1 T g e 1 v Ha (L) Faifed 21 7

L=nh/2xn (12.11)
(iii) IR oF TeR AR o TXATY] fagia | Wi qen sTeHerEd g fasfaa urfve

FleH TR IIS ! FHIfTS fhal 31| $Hh STIER HI3 a9 3777 fa9ig &9

T Sfeafaa sifafwont e @ o3t fe7 Sl arcit e d GHTT F Gl 2l

5 T UGT X1 & dF T Bl Scafeid gial @ fergent St IRfue T sifaq

syereeqrenl 1 Feif o R o WK gl &1 Scaferd Wizl T gy e o

gr/1 §F St €

hv = E,-E, (12.12)

e E, Wl E, YR iR oifow sraeensit 1 e €, E, > E, |

i1 (12.4) B gEgeH T o foru fafa= s feafaat o) st w3
o1 s fen T B AR 39 e | Soiee el 1 B r bl STreraehdl B
r ol HH qRehferd T ob oy, Sl oh v Hem W Helfyd 9 oh &
AR - Sl Wfdsel o1 TANT Hed &1 HI0ia He L8l ©

L =mur

FAICHIRTOT 1 IR oF THY SN [FHIR0T (12.11)] oF STTIR vl Hol ok
3TTHd B h/2n % Ul OIS e 2

nh

L =mvr, = o (12.13)

W&l n U QUi €, r e et n w1 B @ 9o o, n® we ¥ iau e
1 =T 21 STAEA HE B noh WH o STER, 1, 2, 3 ..., 5 R foHaA T B,
= *el 1 G&T FA120 eI Fed B
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THH (12.3) T v @0 r & S Tl @
e
Jane,mr,
TH HHIhIOT (12.13) o WY WA T W H v, ql r, o forq =1 =ioeh o
e,

v, =

b, ol 1

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

L[ ( h jz 4me,

n m o 62 (1215]

THIFTT (12.14) 39 § o n® Fe | oo #1 wefig-=rd, Tow nd %1 @
St 21 HISRLT (12, 15) 1 SYFRT Hieh SdiaH Hall (n = 1) 1 |gs] 77 JhR 9
R ST W B

2
_ h7g,
n =

tme’
T TR 9T Fed 2 SR Tohd a, 5N el sd €1 39 Thw,

_ R%g,
"~ me?
h, m, &, e & HH Ffeenfid & Wa, = 5.29 x 107" m I Bl &1 Fefiehor
(12.15) § =& 2@ 51 Hehal & o el 1 B=meti § n o @ 9fg et 21

el TRSISH THI] i TARM a¥en § Selae &1 ol Sell, THIHT (12.4)
H weftr B 1 oM gfaeefid 0 W W S S Fehdl 21 T

()

me*

E =——b
o By = g e (12.17)

THIHIT (12.17) H fadishi o 99 W W X 9 81

a, (12.16)

2.18x107'®
E, =—TJ (12.18)

AT ST W §[ol o M W geee diee (eV) § o i Sl €1 ifh
1 eV =1.6x 1079 J| G (12.18) ! YH: 3@ YR fer@n =1 Fehal ©

13.6
E, =-1°0 v (12.19)

n
forelt et ® RN ScleeA &1 el ol o sk H KU 98 39 d1d 1 o
2 foh gorae, TCHIT] o e § STeg B 3T, SIS WA U Sl i A 9
(1 TS WA | U ¥) 3Fd 30 7 foer & o faw el bl sAraaehdr grf
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FHERTON (12.17) — (12.19) T Hedd 36 shedl W G © fh Seige
Hed g €, FEft ek o ool o e e e e et 21 (Feft
T8 g o ek ol Tecld wet oh e dsfawita wmened ® wfawe €)1 qenfy s
ifeenfem eFice Witthes (1868 — 1951) 4 7€ w1 o foh 4 =i hen o
gidqerer 1 frforer X fean <o @@ oft 3wt refgea waeti W o 99 9
T oAF] Bl T

] ¥ goiae @t feerfa ;e s eAffeee

iferehl ok e | ferelt 7 Forelt TR TR BHRI Ufer WHTY] o SR Hieel § Ul Sl 81 Fien it

A oy &9 ¥ TH] w1 TTEAT HI A HH U W Hied H1 O¥Y WHE ¢ @i H01 o FRE

Fell-faferRa & o Fafaeht fagia o fomdia, ar g/ fAfv=a et e &1 Fifdwit =R T Suafs

21 9R A Ffy=a weneti o qiepmh Scieiql o HIvd Ho o SeieHiehio o foeR i o wega femal

T YR THY] T AT H1 I8 Teh HHI-Feaaehl =07 o
37el, FaleH AIh] o foehTd o W TH TXEIY] k1 GTEAT i Afeh =S WEE B WIS X

G{H0T o Bl A IRAT] oh T WHI oh SMHTU oA o RN AeG Tl il a1 o gg91 i

IERI
aR Higed § Rl Toiee 1 el e o W/l AN TS i T w1 gHid 99§ U aeien

ekt o STTER, TH fhEl TV § Soraed i 1fd &1 ferdt Miv=a 9o o @1 dag &1 & ¥l

T ohodl AR o 9N IR feepee o fRdt ffvea 9w o seiee o e &1 wifdsar o6 s H

o T Fehd B| T8 WIehel Ushol-Soiedi quil el 159 shefeh (3Affaect) %ed €, § SFiTd w1 o

Hehdl B T8 el shadl Soiee o TRl W R % 2l
3Td: T8 AT ¢ foh eF T & Hiedl § gaH o g :

o SN TS Shoiel Teh TeiariA TRAIT/SEHA o Tl 9 €; 36 Hisel § Yish hell oh feTq Sofl ol Th
1 WM B €, S g seied GeA n R R e 21 o w6 T € foh Rl soieei sl fier
e ¥ TG o1l Uh Selargi WA/ | sheiel n W 3R 81| SggeieeH-RH)/3RM o fog
I T Tl R

o TESISH S WHIYEA o foIt W INFETR a8 it o1 gt fSfd a0 el ed ©, Aaeh
o =R R fafe= &= & fored o™ it Wifdehdl 1 I #A o fA e USH Rl 21 39
Ao 1 o) Aige § gelaq o foq aRwte e § i T @l 2l

IETETOT 12.5 10 kg FT hI IWE 8000 km 51 T T &l | geaft o1 Th
SR Yook 2 h H Il B1 98 WA BY o 9k o1 shivite TeT o tfuEia, sEt
TR SYUE W oAN] Bl & 59 YR foh 9% wEgiee o WA | fadl o %
U A1 €, STUE 1 el i weied W& 6 HIey

FS|
iR (12.13) 9 89 9 ®

muv, r. = nh/2n

30T 12.5
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RSN

T m=10kgqM r =8 x 10° m| A gL STIE T 3Tad H1A T, 2 h 71 1AM

T = 7200 sl

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

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

& AT o STE 1 Wi o foie eien e s Sfues ) ode o gal efues
FeH G o TIu Faiesiiertor el o IRome senfient Sifdent o qrome o T 8

12.4.1 S &R

WA T Fll I THA ZAaH (SARad T HH) € © S
IR TefaRe AR i Fehedd el (319 n=1) o IR0 L
%I n=23.. % fou, St £ o FRUg 99 %9 €7 9 €, 37 o
el T AR TH W Hen | Sl A Bl ST 81 WA H
afereel H S 779 37ereel Fed € Selag i Sl <Jiad gl ©, a9l
ToiRe, <A o (SR 39 o)) 1 kel ® 9fREw w €1 T
ST T s (n = 1), E, ~13.6 €V ¥l 37: TESH WA 3t e
TN H TR ol HKd i o ToIU STeveh <[ad St 13.6 eV
T 20 SESSH WA S 77T Freif ot hed €| S ok Hied o STHR
WY W SAEA Sl o Wi qEl W S99 SEad Wl 2

FHHL o A9 W, AR SRS A ST e sfereen |
Ted §| e IS Y] Selsrei HEE S WehHl g1 Sl U sl €, e
€ IR ®Y Y A Sl (S HL Hehdl § S ISR 1 3=
Henel ek T o foTe v S €1 e e THIY] SHfoRT svawer |
FEAM g THE (12.19) @ n=2 & fau; i E, |
~3.40 eV ?| 31 21¢f 78 ga o ergiom T # forelt seieet
i THH! Tl SAfSId A% ° Ixfed & o fau efewaes e
E,-E, =-3.40€V - (-13.6) eV = 10.2 eV &l 36l Y&, E, =
~1.53 eV @M E, - E, = 12.09 eV| 3T, TEGSH T I
9] 19 sTeen ®§ (n = 1) 3EA 3afod 376l (n = 3), T
IS T o oL 12.09 eV Foll &1 AEvaehdl el 81 98 %A
T THN M el @l 21 T I9fed sterensti § gele R
Ot e Sl et § @@ IR weha @1 39 gihan W 9 T
IS SIS Ll 81 38 YN, TIESISH UCHTT] hi ST STeree
FEH W (31U noh g1 W) I THY] § Seiae i w&ad
F o o afavash = el e B

IR (12.19) § AfHR{eId BTESeT T i TRl Terwenati
1 el TR @ o (12.8) o gwifan 7= ?1 A seied S A n

G'CT Ini2ibe

Fd o0 E (eV)
A
/ FFg (A=)
TLHT]
0
-0.85 n=9
-1.51 n=3 3é1 SE‘
ST
-340}————n=2
a9 stareen
_13.6—n=1

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

+ Tt SR B E=0 eV @ s %o ff oel Soil 8l Tehdl 21 GElt <onsii § seiei
TS Bl 81 39 YR E= 0 eV ¥ SW o 12.8 o 39T HR Fofl sraeeqati 1 Th

Hiqed 2
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TR TaEenat ki Sl o STRIE! ShH | Afehd hiar €1 39 o o Seeau Sl Sfeee
TR (12.19) H n = 0o o T € q1 THeh! ol 0 eV B| T8 AT H1 o8 FHoll
2 W AR W e O W R R > T R (1 = o0) 1R T foRm H 1 e
Ay fop Safsr sraeenetl 1 ot noh o8 W 7 YR qE-9/9 1 Sl &

forelt T o fafaem oot &Rl o oifide w1 Giel gfic 99 1914 § Siwg theh a1 T 8o gN
FT TE| IR IR ok 9Td ok THaLH T 1A, ared ¥ fafy= Tfast Seiel o geiae TR W] fwem
T i it uRkafad w % folu 39 W aftadt derd o fora & @ MUl seeel 3 IR o
AR W Heg fRA e UR oh UREIV[R i SO Sl Siaid Y &1 TE qf Wqel € Wehdl § Sl
TS T Foll, IR o I Tl W FTEH goe e a1 399 9 fRdt R ot =R (et 3fEm)
& o oIl 3R, W 3T 81| 33 ok forw, uR o fREt R gu Sl TR qen wreft el wR H 4.9
eV &1 Sell 3 2| AME hIE goiael et ol 4.9 eV o1 30 3ifueh 8, IR 9 Toral @ o R o
TTATY] 1 1S TAT TohTH oTel Seiaei © Sl el she Hehdl € 1 S WR TR I &1 Hehdl
2 [fesi(a)]| THTA oTe TeiaiT w1 TIfaSt Sl oAt & WS § HH 81 ST

N

E, E -49eV A =253 nm
4.9 eV NS, ANVS NS

(@) (b)
IS sl o] o fafehor Scafsa sieh feaq efaen W 9@ o s [fe(b)] | St
fafercor =+t qoresd et .

hc 6.625x107%*x3x10®

2{:—: =
E 4.9x1.6x107"° 253 nm

e WO g Thek e B4 3 <@ foh IR o Sodsi T W 3E qUIesd % W Uk @l g1 AR
o Y] | fafererd St Sl o ot fomRi 9o Biei Scis o WehH shi WA Gt o forq Shek qem

F3S H1 1925 H Aed WHR § T fhan

12.5 TSN UIHIU] kT A3 WaEH
R o Hied o qdrd ATYUEA o TIER, S& s Y] I=d el 2efd feent
Faled e n, 2, ¥ 1 St fearfn ot aaten wem n, & (n < n,) ® SoHH0T e
2, q9 Foll o 3H 3R HI G v, 1 T IR T8 FLd 2, dife
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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) TGS TR o Weaed o fog et &1 g7 #1 59 o
af% & n=2 R n=34,5.. Wl F@ T, @ T dey AR St F fom
HIHTOT (12.10) o G591 gRafdd &1 wrar 81 364 &n Reant @i R &1 9 3.
FT Thd € W T YHR T :

me*

R=g a1 (12.23)
0

FHeTr (12.23) W fafe= Fedisl o o wfaeenfud e W, &4 9« € 6
R =1.03x 10" m™
T8 HH s PR T ¥ W@ " (1.097 x 107 m™) @ 31 freke @1 Sgifaen
& U WMl o 39 WWe A aR-Hied Hi TR U9 Y9ERe 9yfe
Al
e n, AR n I qOE E o wwE T I ElEV)
W afoms g B 2 T e Wi o

mn= B
e geRAvl |, fafa= fafosa smefaai = n=\4 \\ ST T

TehTYT SeAfSd B 1 BIEgeH TeH | S 0

[T7

an=23ﬁ'{ni=3,4,53mi'€ﬁaag{aqﬁ -0.85 \

¥ dwed § o el #) o 9
ot q@EN T e S on =1 3N =23 Ly

#ME; =3 &R n =4, 5. SR Tl ~3.40 ——
THEAU & qIIEd 8 Tehdl 21 37 S BN
F TgAH ad B THIhIYE I h
qHg g 9= ofgHA, 9T, 9, siehe el
%o AE o AW W S S €1 g S
o qEIedl Soiaeieh HehHul fa (12.9) |
I T 2

e 3R S=a Fe feerfd | e St
feorfa & o1 & o wie Sl eid & qen
AT TIaH 1 3T @MW S Bldl
Tl & e Y@istl w1 3egsT @ wEd n=lild

-13.6

f=am saeen

E1 Tl STa 1S LAY IS 1 STaiio e
F@ 2 e SF a8 e © S R ot

& HROT IO B B
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3318Y0T 12.6

fefq o Gormor & fou stewas et €, o T URH H SFETw FEd €1 o Ak
Ted R T gl o e feret forfera e @ o o gveE Rt Tt
¥ fagaifta for S € af Gad Tiegd o ordia Szl e Yanet 1 goft e
it 21 ordia Y@t s gl i fHiEe Wt € W T oh wanget g sreeiid
w1 T 2

BIESISH TLAI] oF TaeH 1 dR Hied gRI a1 T TIeiehivl Ueh Gfawrenel HeM
Iycfed o e emyfrer s fagia =1 wfa =l stfuss dreafed fam &
1922 ¥ &R 1 et | Hieel R § TR fehar T

IETET0T 12.6 et ot o1 SN ek BRSISH Tagd 1 agHe Suft | yem xR

Tyt TEneH i e H gk w i)

T Reart g 39 YR =g foran < #

me* (1 1
he/hy = 86§—hQ(§_E]

T STt T e WR el i A n,=2,3,4,5 ¥ n,= 1 % WHAV 6 qEIEh
el 21 T S € R

me* N
— o, o9 = = 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> .
= = m = ————x10"m
21.76x10" x(n; —1) (n; -1

913.4 n’/(n?-1) A
39 ey | n.=2,3,4,5 Hwd T W FH, IR difed qeed u S § e
TER T : 4, =1218A, A, = 1028 A, A, =974.3 A T2 A =951.4 Al

12.6 dR o FEICHIERUT o fgaa PR o
2 |Telt GRT TE{eRiuT

AR g & A oh Hied oh @+ SRl | Hefed: E AR qad SAfuw
IIE U1 BT A1 91| SHeh HeF o STTER AR o =R A Rl Hid g
Eﬁlaﬁ“ﬁ'ﬂ'ﬁﬁﬂw&ﬁ%(aﬂh%=nh/2n;n=1,2,3...)Iaﬁﬂﬂﬁﬂﬁﬂa?m
&1 7 4 B € S hy/2n o iR TOTel €2 | gRI 191 Higel TEqd I o <
o9 TvEE O 1923 H Th Wil difdes A 9gd X Siell 4 39 que &6
T <l

T AA™ 11 H T Sielt i IReheud o1 sted fopan on fS@er sTuR, 5
O S TR T S e Yeikid #ed B LS. S qen e T, S g
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3 Sifelt o dek e foh soiae &1 9k §R JEdlfad SHeh! JaTehR Shell
H, T FHU-aUT & €9 § @1 I e S H T HIA W 6 T,
O T A ST rereeneti | ST q Seq= Y Fehdl &1 e 11 ’

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

o

o feu difdeRt 1 TeAYET® o A 15 W B9 WA ¢ R fRd afa
SR ! o= Tl T Huu ek, SEH fafy=T qures w1 S TR
S Hehdl €1 qUIf, shael @8l quesd famdE ®© Uit € e e W
g B0 € den S S | S 9 St 21 gHent a1l © TR feht
T H, Ty a At ST STd 9T R S H Ueh TR ST H a1 Ay

[

A H T H T e S, Th e, I WIeEA, e w1 off quiish ‘

T 1 qUTREd o SUeR B 3T TS Y TN W e o e
Y W SAHIO ST & T S ST e ¥ g & W 2 e

Y

‘0

&I N &1 Fen o ufehE wd foRdl Toiaei[ g dhel i uRkfy | aF & o 12.10 FTwR Farl # wH

ST A T T T SR W heEq
2 | 31d: .
T gl Tl 2, B 5 it % st
2nr,=ni, n=1,2,3.. (12.24) Y

o1 12.10 & forelt IR el R 59 fau n= 4 8, T et
U1 T A T T T ER, 2nr, =44, 5 A ' wan F R W g soEH
1 T sl quTeed @1 31eT™ 11 9, 89 W4 € A = h/p, el p Seleeq o FaT i
TfeTor 21 AR el T =e T ki AIe ¥ 9gd A @, A Wi mw B
R A = h/mv, B FHHT (12.24) | &H e 80 -

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

TE AR g TEI(Gd SAeA o iU HaT w1 FalCH Ui B [ EHIe
(12.13)]1 31=9% 12.5 | &6 <@l ® foh a8 THliehtol erggie T | Sl &l
e fafee wensti =1 oAEN % 1 SMUR 2| TH WhR % sitell @i Uiehed,
RGRTHT Seiareid oF iVl FalTl o FalcHIRIl T aR gRI FEdrtad fgdtd AFTEia o
U =are Teqa I 1 Siae i aeifed el de Sl feerfadt, goreri i AR
Wb & HRO € 3R cheel SIS SIH I & srafterd & Hehdl 2

aR-wiea foed o ufafted wew g fasor (Afas o 9/l 31 99 wemd)
wftufed 8, SEgemad THIE (Thel 3oei) o e e, Je1 &9 § Scarsd
AN SROTCHe 3Teriitte fefertoli s i =t sfaq wasrarft war 21 qurfu 39
Hied % F HHT F) TH U B T
() SR-AiE BESSEH WA & oy & g | fg-goise T S difeem

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

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

U, g IS Therdl W el €21 IS 78 © o qoie o sheet SHEf

e ¥ & T W TR gl goeAl @ ot e T e B
* EIESISHE TCHI] o WCHT] © TS oA STE +Ze T A AR Thel ToieR el @

e Z 9iei e 2| STgeieH WA, Ukt St difersm, fga: st et sets
TIESISEH WA o ISR T 3 WHIS § A Sfee seleia-gelae ST
fopamd =&t g e
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dR Hisd o HEUU H Teie qUl Y A o st fagd se afmfed 2|
T ToEl oh e foEd wo witha e @ S fR wg-soiee qweEmEh |
AEvIH & ¥ Y Bl 2

(i) @l IR-ATeA TEGSHUH TAST g I YTl i Tgfadl &1 et
Aferszraoft st €, o off o e o engftal i smdferss dersti 1 samen
T Y TN TR o IS TaeH H S 399 Agiadl i diear effor gt
2, Safer ot it k1 <o gt g ©1 UE = g 82 JrEifiTe Yeror <wid
€ for o a0 TR 1 erden stk Tieh € dR-wige fafa= HHwol
fafaer st ot =aren w6 § eaad 2

dR-Higel AT 1 URehd o qa wa € del gHeRT Sifeet W o oy

AT R0 el fha ST Hehall Sifeel AT oF foiu W Jaied Ffeht W Teiia Th

Q ot FHgia ST STANT AT BT S ORATY] ST k1 3ifereh qul o Tqd e B

ol “fig-9Te aret SR 1 36Td WIZHH 1 FHeql HIfT Sel 5gd ¥ A7 Uk gR 9 Yo wich gt
fegnadl # =1 @ €| ST hen AtEfd ¥ 9 S o § IS shenl-Hee el 81 gEd SR 9gd a€i Fe
o el w1 Gerafted A i gC Hifaw) 39 9o % hed Th-geR § firerd B1 @@l 5@ o w1 <fEm)

A W S HEe a1 R aed W SefS qen oER 9 e
SR TR § TR SR §1 wiEnt v R, (LASER) ¥ e # S
feferor & SEied Seasi7 gRT 9197 & (Light Amplification by ! é::v:j:f 2
Stimulated Emission of Radiation)! 1960 ¥ 3&eh fa&m@ — »Z: :;
e &, 36 o R Ureifitent o woft el o gee e foren entenat -~ ~
HiferehT, TETE S, STTaferRiM, g, e fafshean, gsifed onfk (@) fell 99 ¥ S T
H 0 TN B W@ ¥ 9 oRR T 4 o B § R A e 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

oeE Soft § faemm Seed YEne # agan avres @ 82

2.3 eV st iR feondlt qamo] ® < il Tl ol YU Y <l €| Seaferd fafenon
1 Agfa T BT AR T H Teiee I W ¥ T W H WHH ki 77
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12.16

12.17
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