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HIOTpT fAfBRT & Ui FHoil AR & forg 3o | &1 Ui &R &
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ERT IcAfoid fAfdRT &1 TR &, Bad A & T BT Bl © | Said, A
<& B AR dLH, UBAR FHoll g u(),T) (Sl U P8 IdH) &
forv f=forlRaa o e fham

u(\,T)dh = A e @ d 4.3)
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_ 8mkgT

u(rA,T)d\ = kf di (4.5)

gg oM, a¥v Qedl & Sed Al WX ARG URUITAT & A1 36T Al odl
2, W T & $ BIC AMI W (RN qEr8 S8l Al 8) W A @l

JadT1 8! sHe 3relrar 39 g9 &1 I8 N 3ef § [P =ME POTHT b1 dAuHE
S Bl SHd gRT Sdd @l Soll (G a9 d A Bl Bl SFAhd ©

[Tu(x)dxjgﬁwwgﬁmugwﬁﬂwwﬁwzﬁﬁqﬁﬁ%(ﬂﬁﬂ%mﬁ

ug) |
319 T BA S UQT &, S WaY # URJd I 2 |

FitoreT fafesvor & quigsi faavor & f=faRad g ors 8 &

e TN & & UH fafdre #9 WR aufpH ool g9« # Uah RBRER
BIAT © | 99 & fawenud 99 & JgER 9gd arHE & | RRER
TR e BT A HH B ST &

A, T =2.898x107° mK (4.1)

o T & & |l HHl WR, ded dIgAE & rer fafevor & gdr
g¢ oIl 7| Rl fag g agae R fAfeRa war Sutl, dowE &
A1 Aol | gl § 3R FIH decqH ™ HId HI el Bl o

E-=cT* Wigf 6=5.672x10" Wm2K™ (4.2)

oS O

FATRIPT Il & MR W, a7 <ed FdRTd o | fafa=or
& U ol ' u(A,T) & forg, a1 HAeayul | fF=feriad @

o A &1 o u(\,T)dh = A6 @ di (4.3)
o -9 & u(h,T)dr = 8K;BT i (4.5)

S ¥ By Al e B9 R " & [ IR W PO WagH @
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ON N O\

[T d &Ij’HII?ICb held ol UATd T

br°
U(}\.,T)d}\. = Wd}\, (4.6)

STEl a AR b ReRidw 9, 9 w9 FuiRa f6T S o | 39 918 I=|H 39
rm, IR 46) & Ggifde AR dd oo & waNw fean, o
PRINTCHD JAThS] DI gl ] A8 AT Rl AT | &= & b fgsdr |
IuRed faegq Frad e & Farigal (g w9 9 qRIT UDid D)
gRUT R e T | U ghakidl &1 avE, I g8 W A & Afedr @I
ARl H M A9Ifad Sgfeadl & H3 Qe o | SR I A, b amafed v
qrell Yeb It ddel Agfcd v dlel fafRor &1 &1 srEawiiyd a1 Scafoid
AHAT B |

39 Iferdl grT fagq gRaa fAfeRor & o@eiyr iR SuiA &I Hfsd
PR B Y, I='M el fF mgfed & U uRER dv H, BT fAfdor &1
JUIHHART Hll T, v 3R v+dv g(v) D 41 AGRT aTel ST B F&T
g(y) 3R 3T v arel Tp Qifered B ST Sl (E), BT OB &

u,dv =g(v)E)dv (4.73)
39 oih Bl 8 d¥Tesd @ Uai H W) forg dad
u(h)ah =n(L)E)dn (4.7b)

sifom gRem d& uga & foy (ReR, 1900), I Udh VAT SAMYROT HAT
Sl o W dRE 9 Rrufafted et & i ot | ffaRaa @se B
fafesRor & oy wiies &1 G AT Wi Bl 197 &

-5
u(A,T)dA = %dx (4.8)

I=iA Rerie h @I wRaifad fhar, (B <ie @ Rexid a1 <iid &1 &4
FaicH W dHEl Sl ®)| I8 VS dAEEe Mude ® e A
h=66261 x 107°% Js 8| S fm I U 3R Qrdf¥e fridie @ A @
ugell fEiRer ff fhar T, kg =13807x 10723 UK, R o9 dreead™

FRIdie del oar & I8 off 39 oW @, e fafeme W Sudte
YN 3fidhel o MG R | TS gafl |

4.3.3 Wi HI FaicH YRBA]

SBIM 39 URGUA B UK (b1 [ HWTHT YIS &1 AR H Uh Qlferd
B FHoll, FAd: A8l 9&al  Fhdl g | dod IHD! Holl & AF FrferRad
fafgad Al % | o BRT (S ol UHeH H IER0T & foly Ao fewoft
)
0, hv, 2hv, 3hv,....., nhv
g8l v dIferd & mgfcd B &R 4, Wie FRIA® 2| o) Uh @i alfed
B Holl “F@if~ea’ Bl g IR U 39 THR for@r S Ahar &

E, =nhv, with n=0123 (4.9)
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S U8 TAT Iell b qfedr & siex SuRerd fagq g fafewor iz
P AIR H IURYT UH QMferd & AT, Holl Bl JEF-YGH dad fafdad
AN AT “FiCH” H PR Gl © IR UIdD FaicH Bl Sl FfeIRad &
AE = hv (4.10)

g% & AHucdfad H, ST fb dR T 3fUY WA Afed H OUKd fa,
fSTHST T T ATT 46, § B, B Hed © (d gD n b “FdicH
I’ ® o f Sifers & “adied st & il axar @

FIICH IRAT N =1=>Foll Eq = hy

FICH RAT N =2 =Holl Ep =2hv .. 3

UAH SIfers daicH Ay &1 uRfAd W & daal € (R 4.3), dfee
S 3Rl & 4 GATH Sl FR Ay € | Sd T alferd forga sigfcd
v 8 g graa fRfexer & St o Jaeifia o=dr 8, 39 Av & goH1sal
H AT BAT BT IR IE S(@WIVT QIfeld d U Sed adicH Jaeql (n &l
I AE) | WOl AT | 341 ORE, O Udh Qe SHoll &l Sodoid $HRal g al
hv @1 SHTSAl H & BRAT BRT 3R IE IFoiA Qllold DI 3Tl el FdicH
NIRRT H WSl T (v D HH A D) |

gTaifes fagq graara Rfexe o 39 w3 W) 3 o AW T8 ¢ R
TN /ST fbdl ST Hehal 8, S0 il BT A hv & A~ TOThT
# g1 AT | I8 wew@yel ¥ f% eFR Sl gaicd &1 /19 Ay 9 81, A1 I 7
ar afyd Bl © 3R 9 & Iafold gl 2

31§ MU |E @ B, Ghd & (& I agdiy hd yeR FHivrar fafeor &
qUIhHIY T & UM Bl deel <l 8| Wi @ Hisd H, U fdUT ¥
<& (amgfcd) arefl O @ SfId Holl kT T8l Bl &, ol i AAIHTST
T gRT fQar 31 71 98 Wd gV 6 duE 7w, Ua Qferd @ fhl ta
FAICH AT & AT B DI YIRADHAT, FATRID! dlecd I [GaReT gRT &1
STl (e‘”hV/kBT), BU B U fqET B 3T Soll, AT Holl hv B TH
qiferd @ 3 ol (BTR1T # <1 T fewof <)

hv
<E>= —— (4.11)

e / kBT _1

L=c/v BT TINT &b 8§ ovT oed & Ual ¥ sigd ol & foru g
forefeorRad wivie U BT &

1
<Es>-_ N (4.12)

eh%kBT—1
T4 @ASTd BT FHIHOT G TR 4.4 F IOT fHAT AT 7, S ARG qed d
IRER A A+dh H PUA fell @ F 7, B GHIGRUT 4.8 T BT T |
i & 199 B rgicd & ual H A1 forar <1 |wehdn &
u(v,T)dv=C—3(%dv (4.13)
& < 6 I8 Faq g iR 4" a3 qel, ARl R WaNEe aiRemE |
Head g1 3d H 3 T U 1 H 31U Y W b B wiid &1 e oy

133



s 2

aqicq il — Ud IRy

ol b B "M,
JMAR W SIded diee
P shsAl H Ry o
=

1eV =1.6x10719

1meV =102 eV

1MeV =10° ev
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R A a¥ el WR, HEIE, 99 & fadRe e iR Ya—oid & fam §

T 81 ST € |

ISV 31 89 Wb Bl URBSIAT TR Th SSIENUT BT 8l DN |

ISIEN 4.1 : Wb <lfeld

[ 1T Ifedr @ IR § Ud daieH Qe & nghad 4.00x10™7 Hz @
gRaferd o o

i) Jgel I JaicH Iavermsll &l Soll
i) ol WRI & 49 Bl 3faxTe, iR

iii)  3000K TR GIfers @ 3NAd SHoll T 2 |

Bl W UES O JICH ATl &1 $Holl Bl TOET BT B [T FHIBRT
B9 4.9 BT TART BT, v=4x10""Hz & G2 3R & A7 HHI: 12,3 o |

i Eq = hv =(6.626x10"% Js)x (4 x 10" Hz) = 26.504x10 20 J

-20
[Mj eV =166 oV (AR R )
1.6x10~

E, =2hv =2x1.66eV =3.32eV
Es =3hv =4.98eV

ii)  WWEIOT 4.10 BT YINT B BY, B9 FaicH JqRRIl & 4 SHoll
RIS & A DI IO HR Fhdl &

AE =hv =1.66eV

iii) AHIPRT 411 H  hv=166eV, 3R dleco d frd®
kg =8.617x10° eVK™! S & iad Soif &l A1 el el &

(E) = hv _ 1.66eV
elv/KeT _4 1.66eV
exp 3 = -1
8.617 x107° eVK™ 'x 3000K

~ 2.71meV

st & forg, ufredt wua emafmr 101310 HZ @ aReR # Bd
g1 38T 3@ BH UH Jellid! Qlferd & foly, SIERY & fory, uh Haml
g er, (RFar ema BPHCT-131 # 3regad faar ©)

& foru gfed) oIl 3FARTA AE = hv &1 TRl & |




ST 4

TeH AfAP BT ST

T HAM — T erd ¥ 50 g B TP 9T BT 3000Nm ™ HHMT

TR dTel T HHT | SIIST AT B 39 e & Soll WRIl & 9
BT IR URBlTT BN |

T TR 1 W, 31U <& ADhd & (&b Uh FoANId! Qlferd & oy HANTT SHoll
TRl & drF ol JARTT 98d BICT € | 37 84 A1 Fobd © b U el Nyed!
gifer | ol BT AMEF—9aE Fdd =, fafdad =81 | 399 MY IMMeaRd 81T
5 TaicH «ifra), e a¥gell & 9UF & TUd B A8 daekll o, FoTdD]
MU FerTfopeiy At # ol I s foam 2

faefa—gradra fafeRor & UPpfad & 9w § 3l 9 AMERT 9949 & g9,
Wi Bl AT o7 b I8 POt fedT B <IaRi H IURT WRHATGEH B
RS BRIV off, STHe dRor A fafde Uael § SHoll Bl faenfid 3iiR
IARTT TR @ I | S/ Holl F@THIGIU & 309 faaR @1, U o] #,
“BATRN &1 Udh B AMT| dR<dd H, Hg a9l dd 9 Y+ Jdicd faari &f
Uh FTIdl RIgid H GHINTG B @l DIRRT B T8 AR 980 99 D
9% B 39D A1 Ao RIfYd B g ([ feweft ug) |

“FgreH HT GNBTTT

7T & & T T8
grfr
Ao P, 1911 |

HivmET fRAfewr & oy w@ie Ffrm &
8nhch°
U()u,T)d?b = WC’}\, (4.8)

i FicH URHT & Hedl & [ PIVDI YHIK & <laR H IuRed
JMIRT v & U Slfeld B Holl B [AeR0T Fad el 81 Ahdl | IFDT SHoll
o1 74 ffeRad fafded /=i 9 9 Us M1 Afew

E, =nhv, n=123 (4.9)

AR h wid MIdie & fT9aT 99 =6.6261 x 10734 Js2 |

THS & R AT grEaa fAfeRvr &k yors &1 <aR § & [fe &
g SHoil & AeE-—ueH fafdad am=mel ar @iy’ ¥ BT 21 U

FIICH BT Holl b g4 =frRad 2
AE = hv (4.10)

A T R Sl hy  dld U Wi Qlfeld & g $oll &l |19 N

-1
<E>= hv = hei (4.11)

eh%BT _1 eh%kBT _1

1905 H LM Pl Wi & [daR0T ¥ T HIOMBT H AaRI H el &
Fared ol A AR HIOTHI ydbrs § fagq o fAfdxon & aaria!
TAT fIaRUT H, SMEIAAT BT SEE™ I | S AFAM ol b faRpq
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YT TH IN9 WA
f& oot 9 S wEr
(1886—1887) H UBIT—
EENERICECI NG C G
T faeq—grarg
T & IR B gfe
83 |

IR AZAYYl STy
PEIING [Eay
BIeSAISd PCIC)
gefe  afd &R
amfgear & fadre
Rrgia, 594 g
difder @1 Alg @
| 59 9Y B D
wU W IAD
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TR fAfeRor @ & ol & fad, fuRadsig AAT A1 “FdicH” | a
2| 399 d YPIe—fdelq wMTa & URIe S&vll Bl ARAT R H |erd g,
TPt 319 31Ty Sreaa B |

4.4 Yb1 Tdegq g

T9 T Sed IMgfd BT UST el o1g @ Was W smufad s g, A
golag Iaford B0 8| 9 gedl &I Udre fagq u9a dwed | Sl
B dTel golagiAl dI UHIRIS Soldeld el Sffdl & | 1887 H, gAR® &ool o
Ugell IR UeRid fhar, f& o9 aig @1t Wee 9dg W WIS Ghme
Muferd BT B, 9 3MdY ST B & | Bg dSDT GRT T ThreT
e oM &1 AT faRivdrel @I, Ferfie fAea—greerd Rigid gRT
TR & ST 96T | MRRGR, 39 ATy W Mg & Rig 1905 2T
UF BT UHRE ganl, (Ao fewolt ug), s S=i Ul @l gy v
o @1 AR 4

o 4.4 ¥ 3T SH SRV BT Th AATHD IR < Ahd 8, [STAD]
SIS 394 W B8 YARN | fbar war o | oy e <, fb 59 <g9 | a1
SIS B, ff U d1gd URUY F I gU 2| VAIS U1 @) 99 Wic | g
BT 8 O W Udrer sufad BT 81 39 Ble-sadels 1 d8d B | o9
gTg & FdE W TSR AT BT 8, A USRS oldg= Scarord ald & |
ST 9 BB gl H G| ol Bl §, fb g8 deils B RUHS gad
81 & dIavie, 9 db Ugd Sl & | $9 RE b Soldeid, Fh fagd e
(Wil dxe) & FEr oxa € R gRuer # @ viley gRT #ra7 it 2 |
Solagrs @ 4 faMaT=<iR @I 9gRIT AT UTHT ST |hdl & iR Sdl gaar &l
IR A1 fHaT ST Adhdr 21 soidgrs Uah fRalfad aers § aReg fad
A 8 difd aig & (Ul @ TS THI A UBIRID goldgidl Bl el SHoll
HH A 8|

39 TINTTHG AT - $s 79199 fbe 70, 9w 3/ 89 auie &y |

A UHRI-{IEd UMTa o S SISl B A o €, e fARa-—gean
Rrgia grT w9 98 S \ddr 2 |

amafera fafewor
[r;,-"’ RIS
e (SR
T O
eI
1 U
o W ae:;}!:

IBEEED

A 4.4: yee fagq wT & TN @& foy g e |



ST 4

TeH AfAP BT ST

4.4.1 YbrI— fdEic 9¥Td & 3ffAcTeror

3d BH YDTI—IAge UTd YA & U YeTOll BT quie bl

i)

ii)

iii)

YPIRIGHSATEl BT AREOTd ST UArS TR ThTe 3mufad &I &,
gRuer # fagd warfed g o | gifcad TArs UR UBIT FHEG IR
JHTRIGgdedl & Scqoid B 4 BT GHI IaxTel dad 10 s |

T a9 Y &, 99 smufad fafdwer @ Soif 9gd & o |

siae argfar: aRuer d garer fagq aRT daet T gaifed sidr &, i
afdd grer 6 U gAaqH Srgfed Bl @ O S smghy A
g AGRT HET ST 2| AR MUl yHrer @ mgfed S99 & &,
ar fafevor & daar 9g1 <7 R A gRT yarfed T8 B | I8 Q]
T {6 3fdd AR BT A Sl I IcAloId R dlel TArS B
uered IR R HRaT 2| I8 Sfel—3felT Uarell & fofg oferT or| &
eTgait @ forg ofde smafeaat, o 4.5 # fowmry T 2

Mf¥rmaH Tt St Mmufid yerer @ daar R R T8 wRar ®
T8 G T USRI B U (A9 agicd & oy, UabTiRidbgerdg =i
@1 SffHad TS Holl B B (Kimax) | Kmax § STdid @& wrer
WRgwd: gig Bl & (R 4.5) | I8 BT Bl Aleral R R T8 B
o7 |

MBI AT ol (Kppay ) DT SIFRISl & a1 U A fawa o
B ] MIGIWIHQmﬁWEﬁﬂHWWW%\,WW%
grel fIgd ORT Y A B WY, (AE™ AfRd SOl drel UbIRID
Sefagid Wl eils d% ugd ° un) | v & 9 A &1 FRE fava
(Vs) BT ST & | I8 IMHaH el Spoll BT A1 BIdTe:

1 2
Kmax = Emevmax =eVs (4.14)
b1l — Eli‘ga ERT
A
NESINA
RIESIN?
L—
> B

Kmax
A
ard
B
&T@
A
VoB V0A Y

T 45 1 =1 et
A 3R B % fere uaile

TS SHolt &1 Agfed &
w1 fawRoer| T ergei
% fay am'cﬁ agfed

P voy AR v B

3 4.6: amufaa fafdxer &1 Q7 srerT—atent dwar 1, 3R 1, (1, >1,) B
oy, soiagie @ 9@ o] faMior & wer gt faeq awT &1 fdeRen|
AR favg deaar w iR T80 oxar, ofes fafexor & Jaar @
LEANBEEGICINIECR IS
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o 46 3T | I8 solagie & d19 fawdiar & A1, U fgd ORT & faeror
B Ulaeydl M | &9 < PRI g Vg, uerer @ fafr=t digdren &

foTg || BT 2 | ey AHIBRT 414 R

IR 31fSpad st Soil, 3mufad arer & digar R ik =6
B |

UHIel 1 fIgd g Rigld $7 TR S Uefvll & IRAT a1 dR) Al |

SV < T |

i) YRIh Soldei-l Bl dIelOid Scaoi: Faidl Jifde I, I8 o1d
of fh o & WA W goldgid W Safid A8l 8 | geldgi,
g1 & e IRdge B © SR Sl o1g &1 98 ¥ Id o
& foTg U =gAqH ol @l MaeIahdT Bl o |
g & 3G} golgei W IS 39 989 ol DI BRI—BT el Sl
2| Ffie! RIgidl & SIER, USRI (G Ue fdgq g a_a ©)
W SNl & WERY H T AT MY (B Abs @ dd) | Ak
fafeexor & Smufdd 89 3R Solded & AT SHoll UTd PRd goldelS
A IR B & 99 TS FHATRTe 81 A1 |

ii) 3idep SMgRY: Ffial I H, golagld USRI dRT A AR SHoll
IENRT HRA 2, °” UG B BT A Mgfed g W 2| gAfew
O Bl goldgld, U1 @ PRI Beld b SRIER AT IAd Holl
oIl ®, USTel g O gared B @nEd | iR uaf| dear arell
foell 1 smgRT & udrer & oIy, SolagHl &1 IHoiT M1 AMMRY |
JMUfrd Uerer @) 3mgfed WR g wig fikar =8 e @iy s«
WRE Foiia] Ragidl 9, fde sfdfcd @ AR Bl FHs Aol off
gehdT |

iii) erpan el ol omuftd e o digar W R T8 SRk
TR foa ¥ Scafid seide &1 IfasT SHofl dae fafdror @
dgar w® R B =1y I8 emgfed W fdema ot Rk =181 g
=Ry | amufad fafror @ dgar fan s 8rfl, goae™ gl
JIENT FHoll AR IHD FIA IS Holl AT &1 3fees BT =My |
YPIe—fAE 99d B A g IffWaen, o= Fernfal e gaar
fAEid gRT |HSIRT <81 S |epT, <9 Gerg # &1 718 2|
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TeH AfAP BT ST

yerel fagq wvE: 98 uRgear & ford arg @1 |ag 9 soldgidl @l
SCAS BIT € O WaE W Yer SN @ig faga g fafewr
JIfIT BT © | SHG AierT f=ferlRad &:

o 9 AR BIeI—golaglie R MU BIAT 8, Selagid oo gRd
IR B § (~107%s #) |
o AR &1 AGRT T <YAH 3w AGRT § BH 8 W, Selag

goldeTs 9 ScAfoid A8l 8Id 8, dTe fafexor @7 dedr fha=n e
/AT

o J3dd IAMGRT W W, IANIA galdel B el Holl fafRor o
mi%rzﬁwa%%ﬂv—d EEEGI

o ITACH Bl ATHTH AT ol Ky, [ATHROT B daar R R
el Bl |

gepTer fagl uMrE 1 SifcterioTe faRIvdreli @l ST o 1905 H IR |
3d BH SHDT YT B |

g Sffed faanm f uarew @ ot ofdRer # daa: faRa 48 € afew
fafgad Yde a1 "ol daien § g8 Bl 2 |

4.4.2 YD1 fAggq 9@ &1 adicH Rigia

1905 H IS o UhTel I U¥Td & foly U TR offch HifpRl ST
Wa%mwmﬁwzﬁaﬁﬂﬁﬁﬁmaﬁlwmmaﬁ
ARl ¥ SuRerd QIferd &oll @l fafdad sorsal (qaier) d faferor @
IS AT GG TR DA © | M o Sott | 39 o # amafed v arel
THqUil YHTRT BT Teb fhR0T Yol 59 FHofl ddicd | a1 8, 578 & g a
mhv§|

E=hv (4.15)

I FqieH, FAte H MIA & (O & g @ &107) IR dddl |qul sarsal
H Safsid a1 saeifd fhd o wad g1 sy < b gs srfgfed, fod
UhR UBIRI—IT[ U9 & TUEHT & IR BT & |

9 AfF[fed, & AR, 14 Yo UdrT adicd (W1 I A1 &8l Sl ©)
(IRl FGICH) BT BICH & ®U H AMGRY & g H Ao feuolt ud) erg
gIICIS (BICI—3oldgle) W U9 &xal & — I8 31U+ AYl JHofl (= hv) Bl
Teh Seldgl= @l <dl & | BICH @ [y, (Ul FHoll BT U 3T geldei o
RRAFTIRT AT R BH SHoll dlel IS & wd H g1, G =81 81 a1 ar
BICH AU T Foll Bl WIFRRT B a0l & 3R TG 8 Sfar 8, a1 I

AEEHT B 1905 b
YR o UHIe Bl Bl
ypfd &I ulRey faa,
M S drsc
qqicH” dEl|l e
fieee =ed gsd &N
18 fedaR 1926 H,
uRig  fag= ¥,
TR o wm  H
“Foolddl ol B
qIEd BT U BRA D
fore uer foar T o —
faoly ®U & UHET BT
T8, dfew ¥ Jm
e AT
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Table 4.1: BB Tl

@ BRI B
Element ¢ (eV)
Cs 1.95
Na 2.28
Mg 3.68
Cd 4.07
Al 4.08
Pb 4.14
Ag 473
Ni 5.01
Se 5.11
Pt 6.35
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fdehel M1 Sl ARG &l BAT 2| UHIT S Aegdl, Fag & b
Aol X IMUfrd BIcHl &l ST & T © | ST YhIe bl digal da-
q Wi & OT dgdl ©, 7 fb I Td BIerd &1 $Holl, oIl dhdd S

amgfy wR R aell 2|
gTg 1 9 ¥ Mded gu fodl gelag @l if¥fiead Ifast Soif &
Kmax =hv -0 (4.16)

el ¢ °Td BT PRI-Be & O €1g B A8 U TP FOALT B AT bR
& o aragyd <ATH Holl © | O A dllerdl 4.1 H o Adhd o | fafi=
argell @ PR BT B AT W BN & | G ¥ Pl g o
SAFSAl B AT FON Ky I B AT B Fahell & Rl 9 o1 F e
P & IR H Agcedl | 3! SHoll &l &9 8Idl © |

g B BRI Bl P Ub AT vy @ Ul H ¢p=hvy & ©U H for@ Hapd
2| o/ THIHRUT  (4.16) BITT:

Kmax = hv — hvg (4.17)
Uﬁ@qﬁﬁwzﬁmv=vo,ﬁ,qﬁfﬁzﬁmhvo%ﬁjﬁlm
Sd W AU Holl Seldel DI RAFIART HRAl 2, 9ig d qag A
soided Bl 9 Ndted b fou i Sof s8R, dfea sade= @)
e TTfasT Sott g1 81T |
IR A mufdd garer @ IMafcd vo¥ & & (v<vg) ®Is A1 BicH
Toae @1 o1g ¥ Fefid v & forg vata ot weM \E SR uRem |
Sfey, Smufad Udrer @ dgar @ fhaet off g1, Jiefq Soldgrs WA

fhaq 1 ®IeH omufid 8l Soideil & T 918 Hdrem S |dhdr 8, S
3MUfrd gapTer @l IMgfed ofdd Imgfed v & 31fdd &1, o f6 arg & i

B 9 FRiRa grar 81 FHIeROT 417 F 3MY FH Fhd 8 B Ky >0
T 8 AT €, Sd v > v B, STaf

¢
h

Vo = (4.18)

B9 3Mgfed 3R TR <& & Hag Av=c BT WA BD Y AP dRITaed
B 9w I aR9IRT o= dad &
_he

)

ST9 Jmufrd fafeRor &1 aReed 39 3fdd dRT <& A, W DB BT, THT
Il wwTa 81 <@r e |

TN |, (4.16 AR 4.17) UBIAS Folagl A Ig W) e & orar § b
fAdl U arg 9 IANTT UBIRID Seidai=i @l A&HaH TS Holl, Kpay,
Saa rufad fAfeRor & sgicd W R &Rl 8, U8 hv & BROT| SHBI
PRI g & 6, TP uig & o0 SH&T SR %l Tdh MR 2| 99 Afad
UBTST B el derll Sl 8, d9 Adg U ATafd BIeH & ARl 9 Sl
2| 3R safery Scafvia uaifdie goiacil &) W f 9¢ Ol 81 39 oRg
e faferoer @1 daar ag ¥ U g o7 9edl 8, Al Kppay (@
ORIl fova V). 181 | &9 forg |ad &

Ao (4.19)




SIS 4 Faien W &1 Seg

KmaxzeVS=hV—(|) = Vszﬁv_i
e e

1 Vg = g(v -vp) (4.20a) Vs(V)
T Kppax P TR & &l H A1 forg wad & 1 hoe
Vg =—v——
Kmax =6Vg =hv—¢ = KmaX:hc[l—iJ (4.20b) Ce e
A o

3rd: amufaa fafdwer @ smafed iR FREN fvg & 9= war s ddy 7
R g # ) <xar oar @ (R 4.7 <) | fosr 47 7 et xar a1 yqorar h
he | UBRI—AE U1 & WARMHS 3Mdbsl | UaUAT & A I IO gqoEr g
HRD, hle DT HIF U BT ST DT €| 6§ e D HIH A O febar Sire o Vo e

2, h BT A UK BIAT B | UBRI—Agd u9d R faf= e & ofidsi @

JUANT PR 8, MAfTd 5 n & A9 & TUET B | S gRT RS A TW4IUQ£‘U?E;H£%[$
3R POTPT AP B oY @il & = & U 7 ¥ 372l Wl o | T PR v v,
< fafqg v § p &1 U@ 99F A U B9, daicHd Rigid @ Aife s @Y yadffar & @Y o
AMEROT BT AT & i & fagd grag AR B $9 ughy| ot qgien G g

T BISH gRM 379 fafhRor & |Yol faegq g Wagd W fawiRa faan

T B TS WICH, TS B AT S @I TOEE B 7 iR efefad

ol Ted $RaT &

E-= hv=%,GIET'x fafevor &1 TR e 2|

BICH ol Bl b IR 8l 8 3R FAIRID] T Bl ke T I
&3 # & Bl g 2| AN, UH WIS AR TH Soldgd @ 4/ ol
RITIIRYT AREITOTS BIAT 8, 519 W UHIET & MMgied e Agied & aRTaR
qT I A BN T | AU THRT & Aaar @rg St N 8, Al Sugad
Foll B UP |l BICH geldgle WR AT 8l, 98 gRd ol & Ud URAT]
GIRT AN & ST AR gelagi= JRa arex shiigd 8N |

38T 34 &H UBRI— [dglq 9T UR Ueh IQTERVI Pl & I |

SQMERT 4.2 : Uh1Yl fAggq gv9ma

P)  UPR-IAE THE & TN H q@l T e FRE fawa 5.0V 2
UGIRIh Solde-l &l Jffhad sl ol AR Afhdq are &
T PN |

W) did & v 3fdd aRT Ted 296 nm B | i b BICIZeldels WR 250
nm T Qe Irel WIS garer Smufad BT | side smafa,
BT Bl 3R UBIRD SAFSl DI SfTHITH TTfIST Syl T O]
Eadl

Bl B T U Bl B DR D AU, FHHIT 4.14 3AR 4.17 & UART
BT |

@) GHIGR 414 H Vo =5.0V & QI MBI TS Holl BT AN
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Kmax = € Vs = 1.6x10719Cx 5.0V =8.0x1079J

AT WA &, b offeman IfasT Soff &I 87 USRS soldgl dl
ATHTH ATA vy, @ UG H 39 UHR forg Fad &

2Kmax

2 _ .
Kmax = Eme Vmax = Vmax = m 0]
e

Kmax =8.0x1071%J 3R goiagie & g m, =9.109x10 kg & A4

B A1 THDROT (1) BT YANT BRb, 8 Aerdl &

L _|2x80x107%y
M 19.109x103 kg

@)  3fd® IMIRkd vp IR 3fdds a7 &b ), & Hay FrefaRad

=1.3x10% ms™

Vozi (ii)
BT (ii) F A = 296nm =296 x 10" m Y& R & U el
B 3x108ms™

0= 5 —-1.01x10"Hz (iiif)
296x10 " m

R0 (i) § U vy & AN BT VAR, I o= hvg ¥ dRd H 8A
B BT BT A I B Fhd o

o=hvo = (6.626x10% Js)x(1.01x 108 Hz) = 6.69x 109 J = 4.18eV
TR <& 250nm & Udb BISHH Bl SHoll B

_he_(6.626x10% Js)x(3x10° ms ')

=.079x107""J
A (250<10°m) 1

/4

=4.94eV
AHIHIT (4.19) H hv=E=4.94eV 3R ¢=4.18eV &7 W & fAaar &

K,ax =4.94eV—-4.18eV =0.76eV

max

3 3 GHRI—Agd 991d & Ficd Rgid bl Qe ared |

A F 9AT fF geer @ ot gafe ¥ Wad: fadlRd T8 2 ®
gfes S fafded Yol an (o) Faicq # a8 frar Sirar g1 mafd v
qTel YBIY & UAh ddicHd gRT g8 fhd T Holl & 94 F=feRad &

E=hv (4.15)
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(N

RId gelderd @l

9 SMgRT v aTel YTl U o WR ATUfad BT &, [+l
StferaaH F9a Tt Sott fAfaRaa @

Kmax =hv—d=hv—hvg (4.17)

el ¢ U1 BT BRI ®eH © AR vg b AGRd © | rdfca faferor @
T <& @ gal |, getdeil @l Mferdad TSt el &

1 1
K =he| ——— 4.20b
max [k 7‘0] ( )

31d 3Ny f=forRad a1y U9H &l 8ol &R Hdhd & |

e 7% 2 U fagq—ura

500 nm TR Qe BT ST BT 228 eV & B B dlel BIegdders W
MUY BIeT & | hTad SeldeAl @l 3ffdrdad ITist ol 3R FREN fawa
IR BN |

U1 fIgd T & P ATGRING JJUANT © | I8 98 Igld 8 o iR IR
AT Al BRI RN B | YD golaeid Icoi WFgRDIUl Th HEedqul dhilch
g o el &R o el @1 foRga Wk & 9 & fog seagiHl &
BT IS Bl WANT BT g1 SHST ST I9RHe Al § deid
gade @ o & S FEiRd &va & o fvan < |war 2, aife &4
B ATl § e M€ B GHS D |

4.43 UH HICrH &I FdT

g T IO <l & b BIeH d &7 8 Sl f[Agq—geerg faferor & gca
g, O & wREm] auRY et & gcd B § AT Soldg, Uie, =g
WA & HCH B o | R W, S {5 U SHIS 3 B ANT 332 H AR
2, W 1 ueR 9 e @
®IcH fafd #, &4 & 8 9 ¢ & | A BRAT § IR A8 G IH Ied
(9T faRM ge@™ my=0) BIaT 2| IS f6dl B &1 faRM g+ g
2, 1 B BT FAT A7 IFD! AT FHont v iR we? Red @ fom #
3 RE B A BT BT IR &1 2 & Aha |
MU §PIS 3, WS 1 & AN 332 ¥ UM & b BIEM (A1 Y fRM geqqm=
I PIg W FHU, GIAM Aed HU) DI SHoll AR FIW & = ey
ffafea &

E =pc (4.21)
ST SHE 3 BT FHIGRUT  (3.34) T T B Al I 7 & emafed ¢ e
Soll hy @ TP WIS BT IRgd FaT g
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JdieH Jid — Te Ry
E hv

p=—=— (4.22)
C C

AT THIS 3 BT AHIGIUT  (3.35) B | HEe Av =c, BT TANT I, &H HIH B
RgH AT BT TR <& 2D Uai | forg dAad &
PZ?ZK (4.23)
ar: sl 1 ®7 @ W, BIeE B A TH RIPH FIT ® SR B &
quie B9 39® O’V e J1MdT 39D XRgd HAT gRT fhar ST Adhar B |
FHIGROT  (4.22) BICH & g FAT BT URATT 8| TAY WHRER & UIGAHH
fagq ok gamc (@geRieY 133) & SHE 17 & 9RT 172 H MUA LT &,
5 fae[q—gra®r TRT & JER &I e, a7 |y k gRI o Ol 21 k
BT aRAT (TR ) & k=i—“|®ﬁﬂﬂﬂﬁzﬁa§ﬁﬂnﬁraﬂm%|
3oy, 89 Udh BIeH & XRgH AT BT Aie w39 bR forad &:
p = 1k (4.24)

sl Prdis - - (ST “hbar” IT “hcross”’ HEl ST 8) | I AT Wi

T

foadie © 1 o Sitg Adhd € b TR | (423 3R 4.24) H Rad FaT BT
gRATT FHE B 1923 H, BT & AN F ST dI Bierd RG]
BT 3R T gATOT e | omsv o fb & |

45 HIEYCH JI1q

el wifdadl ¥ Mg Sd B8R {6 e — xR, fS9ar @re 1895 H
faferas Jesr 9 fhar, 9gd oY @& <& drell faga—geed a)i § |
MR diFed 3R 96 ARl 9 ®e+ effe | UHhaull yad faxon &
UPHIoE BT eqIT fHar 81 SHd WARMHSG ANl & Uh ARel Ja=ell
ey, forF 48 # fe@rm a1 81 THavlt Ted foRor e erfe W 3mufad
B0 & 3R yaivl e ol @ gdl Bl TeT—8Tel T Faiof dIvT TR AT
ST & |

gdbIvf v — fRor 4,

Jmafad e — fdRor 2, 0
ANANANNAND

Tnfe

R 4.8 BT UDHIVE B NI B T YANTHS FaerT |



ST 4

TeH AfAP BT ST

T o 9 = 8 A= gl o R a’T o & 9 digdr &
faeror &1 ufoed TR aRoy e 4.9 # fexarar T B

(®)

A 4.9: T I B AT YDt fHROYGS T AT BT NG F) 0=0
AR\ o>0d AT 1) 9=0 & fory, a1 BeR <@ o & — U@
muferd Taw fhvol @ a¥ T T (1) TR ? SR gERT oS Sifdie AR
Qe (L)W

M g Fhd & b 0 =0 (R 4.9%) R BT TRI—HRoN BT =T Qe
Jmafad TR fhRol @ TR @ o, B SRIER B | fhT |l 3T IO & forw
T RRER < I 8 U@ (M) W AR TR AT Afdd a7 e R (S
(h)) ] S AR (hp—Aq=AL), DI BT ARV BHel SIar | foey off
JPHIoE ®IvT & fog, I8 Uy AT o diFed 3iaRvl, ddad UdIoE HIv 0R
R @xar &, 7 & emufaa fafesor & daar W aari¥e g g
Rigid I8 81 \Hsm & fb e foxol & a1 o fhedl enfe & gaioiH
P BRI RT gl Ay |

Ped (1923) 9 39 URUME! & IR B & foIw I8 A o foy enfe
I v fdRor ypivfe @1 gReedr erfe § SuRed Udh soldeid 3R Ud
R0 fRvI—ga1 # IuRed U wIeH & 49 Wuced & | |oeed & B0l
gifara Sefagid BIeH & @B W $I @ H | AfE mufad wieH
& o hy, aﬁ?ﬂaﬂh%%‘?ﬁqaﬂﬁqﬂaﬂwwaﬁﬁm

hﬂ(vz <vq) | SAfAY @ FHofl A AU BT @1 Hoit A HF 8RN

c

hvy, R 7 Qe emufad wieq & @R < | e 8nft | s forg
Ser fgad solag Rifdferd 9 @@ saagql &1 ufafie &= @&
o) SR W & 9/ Huced W $Holl AR HIT WRefoT o ang f6d |
gD ITATdl, Svaid ol AR IRgb HdT & forv Inuferdra ASTdl BT T
forar ok fewmn f&

HITT 7 HFUCH AT B WAsids GHIVHE ST & Hold & ©F § Ged~T
v |

AR el ®iFed
(1892—1962) U
Rt Hifdwfag e
S T feRon @
gpofE @R a9y
BT ey fhar, R+
PICT YHIT B Il
A g 98 Hged
uolge,  SH Ugd
qRHATY] BRER AR
foy U, 4 ve ggw
fdd o 3R 1942 H
S/ Ul  URAN]
Rugex & fomfor &1
et fear) 9=
®geT TG DI Gl
% for 1927 # Hifaadr
d  Add QR

I fhar T |
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S UI3IHA | B Ud
SAdel & SIH Bl
frefid &= & fan
Mo T AT B 2 |

1 Ml Hiex

1pm =10 m

146

Ap—Ay=Ak= h (1-cosB) (4.25)
m,c
Remid 1 @ gAdSid B DS IR o8 $Hel ofrar g (A fewof
m_c

e

US) | o 49 & IR @ # o T T&, iy W O RRR & 99 W &9 9|
Jg TRIC & URATRH § godl ¥ uRdg AR Soide[l & el B &l
HEced W UK Bl ol 9 UhAT W, dhad selagid B @I, dfed ORI
WRATY] YHIvE & HROT gRfETE BT © | Jfd Yh WRHEY] BT GIHM UD
SaE & SN B T 10* 0T B, UH WA & URET 8 @& RO

Wéﬁﬁwm@m%lmuﬁnﬁww%ﬁwﬁﬁm%
HIT dTel FHOI B TRE AIER B ¢ |

59 AN A fgq—gad fafdxer & aiT—aur gdadie & qifud b |
W eIy, o faegq geara fafexoer ok uered & 9= S A
BT &, ST MU W1 4.2 3R 4.3 # UgT €, 98 WRAWA WR W €ed & |
S SRkt H, fagq—geer fafdRer ol “dort SR Upfd @l
goriar § | fdadxor IR fdaxas & wani #, o b smos Sidige=ie 137
# er 3, g fagyq grerg fafevor & o’ okl afa <@ wad 2 |

MU 31 B TITT H R Qe 3faRTSl Bl TUHET & folU Udh IQTER0T hl
g BN

JQI8NY 4.3 : hIYed Jg

50.0 pm R Qe & YR RO Udh erRfe W emufad B ' () 450 iR
(i) 60° @ PIVT TR UDHI0T Ta fohvoll @) AT <& &1 0T

Tl B TGO 425 | YHOT fAfHROT BT R BT 59 ISR forar S
ThdT &

Xz =7x1+A7w (i)
g fear g f& A, =50.0pm (WIS fewof <) 7|
()  TNHRT (424) H 0 = 45° 3R A, =50.0pm & W A U
PR &
_ 6.626 x10>4 Js
19.109x10"3 kg« (3x108 ms™

1)(1—cos45°)

o A= (2.42x10—12m)x(1—i] =0.71x10"m=0.71pm

V2
FHIBRUT (i) BT YANT FRb A, = (50.0 +0.71) pm = 50.7pm

(i)  AHIERT 425 H 9=60° 3R A, =50.0pm & W, A U B
&




SIS 4 Faien W &1 Seg

M =(2.42x1072m|x(1- c0s60° ) = [2.42x 102 m)x (1-0.5)
=1.21x10"m=1.21pm

Ao =50+ AL = (50 +1.21)pm =51.2 pm

F N fF Sdee P BEHed  axiesd bl AF ©
h
m,c

forg god &

=2.42x10"?m=2.42pm | ST FHHRUT 4.25 BT 84 94 w4 H

A% = (2.42x10"2m)x(1- coso)

3MSY 3@ B HiFYC Y9G &I I fIRIaamall &I QrexT o

S Up—quil Uaa—(dRoT o Ul § S BId &, d Gaivl fafbRor &
R 2, SUfrd U fowor & vy eed 9 U= BIi) 21 9 e
AT Hed & |

T q& H R (Ag—Aq=AL), T8 Aq 3R Ay HAI: AT 3R
1ol fafhror & dX7 Qe B, HIFed IRl dedrd © | fhedl ) gy
BT 6 TR AL Dddd JIoE HIoT R iR a1 8, 7 fo smufaa fafexor
Bl ArgdT O]

Al = h
meC

DS THd B ARAT R @ oI Yo ®I mufad o fhvol &
IR HHT T B | SEd 918 HEced W&ol R HIT B ERE &
JmUfersI Rl T SR fhar 13 |

(1-cos0) (4.25)

39 YA H uelRfd fHar fe weE Ras Fdv 'L—Vaﬁwﬁaﬁaﬁ
ATER P B |

g GUTd: MY Th a1 Y3 bl SR <7 a2 |
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Y U 3 - Piwed wuE
I HiFe 3faR0T, Th HiFed avil oed & aR1ER B, dl Yo BT T
BT BI0T BT 98 g1 ) gReferd &, f59s fou AL &1 99 ifidedd 2 |

AX. hT
4 T BRIT?

qET 43, H U UG go © (b (B aid ax] @ Gas 9 fGgyq g
fafhRor &1 v Had WagH IS BT & | T Y, fHAl I@ & uRATLRi
ERT I ARTATE R fAfHRoT, SRT IRAY] IS WISl & wd H ST
S 2, @ fog ol w9 2 ? Sl |al & 3id iR Jidl wal @l goerd |
I8 <@l AT fF WA Io Wagd § §p fafded a¥ T 3 o | fF 410
B oW | &M < f o # ey U A IS WaeH H, T TeR N
o T W fafded T Yenst &1 e @ 21 39 WRad wWagA ff FE
<1 IS O R A= e B T B roA o A ol B 1 e | R e i e
I WagH H YERi & a¥T <2, 99 ac @ faRyar g g | e
Rigld I8 W< 81 IR 9, b (Al ad & I WagH § fo fafdad
T o R B ALY | I8 Hegd fhAr A1 fb WREY] BT DI W Ahl
Hied, dodi & URATIARY Scdoid Wael & IRAT B H FeTH 8l a1favy |

Hydrogen

Helium

o= 4.10: ETESIOM 3R EfermA BT AT SHoE Wae |

1913 ¥, e IR 1 WA & folv ve dAlsa faaiaa fhar, Rrad FaicH
fagia @1 S9 faRivamei @1 wfie fdar o, e g ol d& =@t
Cal

Afedl o1 Sl BISSo WA gRT SAfoid g Waed R URA] Bl
R &1 AT FR T |

MY U Thell HIfTa! UreTHAl | Bggio URATY] & dR Alsal A URRE
B | R o1, 88 8l g9l fqaror qoian & fog faar 2|

46 dR BT YRAVIRY Afedd

RATVAR Afsd @ oy Faiya! HIfda] &1 Hhe Ho—g8 Hivrd fafdo
DI THRAT W AT Sdr o | WA A1fie B AU WIS B IR W
I TERHIS o URAIY & ANOTT Hiee & UK &1 AT | 39 Aied &
AR, gelagid AMWeh & IRI AR FAFBI DI o | offh gl TRT 3T
ol fadol Bxd B, AT Sordei=i & U1 Sofl & fafexer &xar a1fey iR
¥ TRE Sl BN & HRU, Feldgidl Bl %D D AR Al U § e




ST 4

TeH AfAP BT ST

=Y 3R e Th § R G128 | AN U FellRAeh! URATY] ARy
fhelT! o THRT BT G el d) + 3791 GRHAVAY dred § fHar o |
ST 9T & D |

461 WA dfed & g 9k & sifrpfed

R 7 37U RAVAY Hisd H axhe & fuglid H g8 VAl uREeusil &l

e fhar e wAn] @ R @ aran @ S 9@ | I8 HJisd

B SO URAIY] & WIgH & ARAT B H 41 Idh Hhel Arfad gaT |

dER HT WA Ated frefaRad afmpfedl R oemRa &, o 9§ O

S Usd fay W Hiedl 9 HAifers wu | = €

i) B U= #, gelagE, AffE & AR MR gER Ferel F g ¥
3P 91 BT b= g1 (centripetal force) Soiaeid AR TfAF &
I Her AP g gIRT e e 7 |

i)  ToFgE @ Fdd: AT JATBR dwemelt § | 1w 9 & weg orgHd

(allowed) ¥, Tasii R Ry gomgi & wefia @t |L@r
A9 h=h/2n @ YGOTHIT OIS & SRIER BT | Ig IR HT FACHIBT
gfader 2

L=nn S8 n=123.... (4.26)
AP 426 H n DI Bl FAICH G Hel SIal & | Al WA H
SIS & ndl JATHR Bel bl {USAT r, Bl 3R gelag[ & I v,
8, A1 BTN HaTT gaieHidRoT Hfader R |

L=my,r, =nh STEl n = 12,3.... (4.27)
MY &9 ¢ P IR F Holl & FTHIDROT b god, o fb i o
foar o, @i 9 &1 FaredioRe fdhar, arfe 9 eme Rigia o
forar & TareH (quantum of action) DI AT D |

(iii) fPel IFgHT Pem H TN Soagi Sl & fafdRor T8 Hxd |

g okl o I Ewemy wrreEwey (stationary states)
B & | &9 ¢ b sSoidgl= R sraRe # favrRer 8 ®: U®
TAAE €| I8 AfRd WA & oY, Yexwrs & ey disd &

I AT Bl Gl §, NTaH gelag« eFaR ol 81 & HR

v | AR ST g1
(v) TP WA ¥ SHuif A SRid (@@ smaenfya) 2 § w9 S|
SAFEH, HoI £, B U IIHd DT A Foll £, B g IAd ball
¥ AT BT B |
ST (@ sraeiya) fafexer 1 smgfa, s @1 g wa
gRT & S 7 (R 411 <)
hv = E; —Ef (SIS E; > Ef) (4.28a)
= Ef — E; (31aRNNT Ef > E;) (4.28b)
TS, 3F A" TR AT & foT¢ el & Brar R solded &l ol &
oy aroe g |

(9)

a1 4.11: BISH &1 )
Soi 3R @) ATy |
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4.6.2 IR 3A¥RJAT Dl SHoll

Th GRAN] R AR &, N Th Udhd Seldg= A1Me & dRi 3R =&n
r, @ (BN UF gAd) TAHR F&l H O v, & T g4 @l | I
URHTY] AT Z B, ol AW R AT BET +Ze | I8 AHADPR fb AMND BT
SIAM SAldS & SH ¥ 98d 3fUd ©, B9 $HE Adhd o [ AlvD AU
F R ReR § 3R Hadl seldg = T 2 |

ARRIET 1 BT TINT PR 8Y, BH AWMDb=IT dol FHIDRUT 429 T U&T LHS
BT YATHB ARG AfAD MR FIMHD AMAIT — e dIdl SAded & g
AMMHYS Tl de1 (FHIARUT . 429 & TI2AT UeT RHS) @ xR foRg Aadhd
2| 31T B9 UT A @

2 2
My _ 1 [Zez ] (4.29)
r, 4re, r,
THIBHRUT 427 B PIONT AT FITSHIDBI Gael I 89 forg T &
v l= nh
" Merp
(4.30)

FHIGRIT 4.30 H v, B FHIGIOT 429 H URATUT R TR BH o Hell dl
e & forg a7 o e &

2 2
me( nh | 1 |Ze o
r_[m r j  4ne { 2} n=123....
n e'n 0\ Iy

2h2

€0

(4.31)
e < & rgAd @ @ s, qafed W' & 9 & FArguR B 2 |
FHIGRT 431 ¥ r, & AoTd DI FHHOT 430 H UfcRenfd &= | &4 nth

BT H golagi= P qTel U Il &
2 -
v, =28 wEf n=123...
2nhe
(4.32)

nth HEIT H SAGEIA DI ol ol IAB! Ifaet IR Rerfasrsat &1 anT 2

2
En:%mevnz_ 1 Ze

(4.33)
dmeg ry

THIGROT 431 3R 432 A r, 3R v, & TS B TGO 433 H
gferenfid & W g e &
72e*m, 1 .
En=—&g‘z—2,’:72n—2 St n=123... (4.34)
MY G APBd =, fb n" Pefr Al o AT IfaRe H Foldeid Sl n &
GhH o & Ul © | IfQ, B9 FaicH AT n=1drel Il 3R &
Tl B - Ey, ford, g9 forg waa &




39T 4 TaieH AP B Sqg
Eo :—% (4.35)

n=234... % A Sl B —E,/4,-E,/9, —E, /16 ,... ST |

FAIBRUT 434 F &9 BN, n=123.. & I, Holl $ dad B AREd

fafded w8 A& & | TR UKl H FAGSH B oI SHolt qaifed g R T

PV [T & FEICHIDROT BT IRV 7 (gl 1) |

B TR 4.34 B FHARIT w9 3 forg Fad

2
E,=- R,’;zz (4.36)

ST 5 oMY 9T URT 4 # uRdford aNdl, R, &7 ATF 2.18x107" J (AT 13.6 eV)
BT |

T TP Holl WR NG §RT Sldge & ol avell &l 6l &= o
g, s e dfed e i saRen @ frefid exa 8, R a0 b1 J=
9¢ @l Bl |

3 412 TREISA WA (Z=1) % fau o ®R NG fewm @
(n =1)MERAT H Holl BT AF TG BH & IR Aoy 39 AT HI AR
TR IMAF B | S ITARAT BT oA AARAT W FHEd €| n D g AN b AT
SHoll dgdl (FH TAHRIAG B o)) | J IAMIT AaRATY Bl & | ol
JARATAT B AT A B FhH ©, Wfbd E, ., =0 | 1§ Ioldgid, ol
3RSl & I HHHU HRAT B, Al SHoll ScArord AT (G Bl 21 Tl —

0
Foll & wR fAfded &, SARId I Eeiid ol & FTd |o fARre == ==
srgfel (@1 TR <wd) & 8 Aol © | AT L
= . 2 9
qY Y99 4 IR D URHAIY ArSel H SHoll E
4
E, (T1@x01 4.34) & o0 o gea= a9 iR RH:%H%WH%
€0
0T N |
-E,
IR B Al AR & AJAR, WA Soldgid o AT H, m" ARl H
HBHOT FRAT &, qd, Scatord (A1 aenfya) fafewor o smafy v, BRI e 4122 IR wRAA™
2 Afed & forg Soli—wR
an:(E,,—Em):RHZ (iz—iz) &1 el R |
h h \m° n

(4.37)

39 IR Bl ITNIT BT & aRIT <8 & Ual | 91 forar S AT |
1 (E,,—Em):RHZZ[1 1)

2 2

A he hc \m? n?

(4.38)

9 TMUERI @ URuTHl BT BIgSIoM URHIY] & ITgRl WagH & e
IfecE T A & | AR & WRAY] RAGId &1 ISR 8F & qRa d18, % 3R
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oo 9 U TR fhy, R Sl sravennsi siida @ uelRia fear| smgu
T AR & URHAIY] AfSel Bl QeI o |

IR & URAVGY Afed & IR,
o A & 3&R, P Soldelid Al¥D & IRl 3R Udh JABR Hell ¥

AT T |
o TP SAidel dadd SS9 dell § A 8 Ahdl 2, oy Sad)

P PO WA h BT UH YUheE U

L=mgv,r, =nh, n=123...

o Bl oA wenm #H W solaga fagq g ol &l
fafeor &1 e, gafelt IHH ot Hoil Fad 7 |

o 5N W] & ot SRTT (1 raenfia) gl 8, 9 ST
SAd, ol DI T AFAT el H TAX H HHHIT vl & |

o "R AT o W 3aRAT H T goldeld B SHoll =ferRad &

Z%e*m, 1 A

E =-———__ <& n=123.. 4.34

n 8802h2 n2 ( )
Z WA 6T ©

n" BETT B e B
21,2
o - n ? % SEl n=123... (4.31)

Ze‘m,m

9 Feldei o JTART W m" JTARAT H HHHAU HRAT ®, Td ScAfId (AT
sraenfie) Hoit a smafa fFrferRaa &

2
(E,-E,)_RuZ (1)

m?> n?)

Y =
mn h h

1%

=t R.. = 218x10 "8 ]

IR 4.4 : R BT URATIGT Aledd

IR Hied BT TN &R Blsgio WAN] § e yamil & dra
AHHON aRTaed UREbferd &

) n=3->m=23R
) n=4->m=2

TOIM B Z=1 & 1 FHIGRT 4.38 BT TANT B o




ST 4

TeH AfAP BT ST

1 R,(1 1 ,
A hC\MZ 07 v

JMST TSl BH 3R ’;—:,Eﬁﬂﬁaﬁuumlzﬁwq‘ﬂm‘cﬁm m'g
|

R, =13.6eV=2.18x107"%J, & &S &H U &< o

Ry _ 2.18x107"y
hc (6626107 Js)(3.0x10° ms"

1)=0.11x108m-1

ar =0.11x108m—1(i2—12j
mn m n

a) m= 23R n=3 B TNHT (i), § I@GH g fHerar &

L =(0.11><108m_1)(%—%]:>

7“mn

b) IR (i) H m=2 R n=4 @I W &H fHoar &

Apmn =654 nm

1:(0.11x108m_1)(1—i):> Jenn = 485nm
M 4 16

U] I§ FHSHT A1y b IR & WRAVER died & R Al FeaaD!
3R IR—FRTe! 4ifciedl 1 A0 8| ygell AT H SelagiH U $OT &
M R e 9a gRT BRI fHAT ST & 3R gAD T =ged & T d
M &1 uTaT AT B | olfh DI T &R vl sraweref & q@icHidRoT
@ AfF[fed IR—aFafal €, o e oiftw sfmpfea (| sfpfed 1 &
AR, AR Fefl H geldgid FHoll b1 fAfbRor FE1 HRAdl, gAY I
SR FeliRied! fagd grrard Rigld @ ureld &l &xdl 8, Sl Hedl 8
b T @Ra AR BT DI fAfHRUT BT ST HRAT =R |

A IR—FAID IR lir iR MM, T & IRt W maRa 2|

R ¥ fr=fetRad e o1 IuanT e

i) I 3Rl H URAIY] & 3fe}, WD Bl URPAT PR dlel geldg Al
% forg garfed ol TRl & gROT Bl AR

i) o WR sERemel & 9 WHHY IR Y Soldg gRT Scarod
fafepRor @1 amgfcd ured dRA @ oI & WISH @l JqUROM Bl |

gTetife I faar HifeTd 81, 3T g Fhd & b 378 Fomiysl difdadr & |y

Th Udh gAY @ B Al U I AT | Wl gRT &A1 7 BT &

A FARID] Nel—si=1 qF, 9 WAFG 8 ol § | 39 fIaRi 9 IRa gaw

IR 71 1923 # wfa e (Correspondence Principle) W faar |

ed IR
(1885—1962) Uh
SEN I REACE
S8 1904 & ofdv
TEad a9 @ BRI
H, a@ied Jifxar &
e 4 e bl
fdT o | I=IH 1913
H OWRET] B U
Afead # Ueh d@icH
e HT AR uer
fear| S8 1922 #
“URHTIST Bl Rl
AR ST we
qrel fafexor @1 SI=
H A waRl &
forg” ifar & e
REGR G

o T e |
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4.6.3 9N BT HId 99

39 figia # sfafifed sifieRen 9 UaR &

59 Rigid ¥ siaf~fEd srauron 59 UeR & 97 ghRYaTr oY ford
FAIB! FlfdPd! JE & FEicy Yifawl &[99 @ I YT UY 9 T8
gRuITE Aer =ifey Gl Feaiel diiadl W e &/

T M & SR

%) fot W Wifds Fer « fog SO W 4, o e ot srazern ffde
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