Education

Berkeley
Physics OUI'SE in st tnis

AL KWW
tum Ph
g?‘-‘l@i@% e et v

sityof California, Be A/

CHINA MACHINE PRESS %

{ CnmIuwhiied o )



Berkeley
H'Ib '-a'ILHEL'I-ui""-H.‘ b e O

-

HAff S EFNE

B ST
-‘_ HEE NN




185 #I43  H 42 (SI hiv)
Berkeley Physics Course

£4%E

%?% ﬁ% (EICEHIR)

Quantum Physics

(%] E.H. gi¥]2 (Eyvind H. Wichmann) ( University of California, Berkeley) %

LA T W OB



EPEMME (CIP) ¥

AP EEERE: SIR. F4 %, BTYIEE.
®X/ (%) BYIE (Wichmann, E.H.) 2. —EEIZ.
—db3: PR Tk AREL, 2014.5

ISBN 978 -7 —111 -46460 -0

1.0 1. O I ORFH¥-#Hb-%X
V. @04

T E A E 1 CIP BEZF (2014) 55077439 5

PR Tk AL (ERHEAEAE 22 5 HRE4HFS 100037)
KRUGE: KEET FTEHE. Kez

MRt HRE HERXN: £FW

HE®RI: ¥ B REEH: X K

AL R BRI BRI

2014 4E 6 ASE 1 [ - 55 1 WERR

184mm x 240mm - 27. 75 B3k - 674 T

PRYEFE . ISBN 978 -7 — 111 —46460 -0

EHr: 49.80 ¢

FUaAH, AT, B, B, BARITHRES

B AR 95 %

R %5+ . http: //www. cmpedu. com
wHE — R : http: //www. cmpbook. com
#HE - 18: http: //weibo. com/cmp1952

BEE R B Db RS 4 AR



AR TR FYHESWEA NS, 2R & 18,
BTy EE YRR A RAE . BB, DT SR DU ESRCERAN I R
it BEEWMEh . ESEE . BEAORT B fEETER T
FIT VP2 SE R 35 SOk UL BTy BEE BB AR Y ,  JF45 513 T i X it
FYBE N —LR M, BPERZEAR T /R TFYRAER TYHE. o TY
BB AR AR T AE U R R o

AAFAE R BT B | PR M SO AR B T AR i 2
MESEH, WX ARSE,

Eyvind H. Wichmann

Quantum Physics, Berkeley Physics Course-Volume 4
[ ISBN 978-0-07-0048614 ]

Copyright © 2011 by McGraw-Hill Education.

All Rights reserved. No part of this publication may be reproduced or transmitted
in any form or by any means, electronic or mechanical, including without limi-
tation photocopying, recording, taping, or any database, information or re-

trieval system, without the prior written permission of the publisher.

This authorized English reprint edition is jointly published by McGraw-Hill Edu-
cation ( Asia) and China Machine Press. This edition is authorized for sale in the
People 's Republic of China only, excluding Hong Kong, Macao SAR and Tai-

wan.

Copyright © 2014 by The McGraw-Hill Asia Holdings ( Singapore) PTE. LTD
and China Machine Press.

JEAUIA o REHRASSAEIFAT, XA AR5 A5 L
fEf I Agg e Z i sife 1, MFEEARTHEE ., FHl, F¥F, S0lIE
IR E . (5 BT RI RS

ABRIESCE AR AT -F /R (W) B H AR RIFAIHLAR Tk
A AR AR BRALEAUURAE PEANRIMESEAN (AEEE
WRITEX . WITRHITHIXAETE) #HiE.

AL C2014 i FZAETF-F/R (EM) HOF A 7S HUBR ok it
Bifi

A A WA McGraw-Hill Education 24 R Bl thr%8:, JohRaE# A4
%‘Q

LT AR Z AL A R IE S 01-2013-6386



(BEFYEEHE) F
R X

0 LR MFBATHRBELEHER, AXHLEHBERT ELEZEHT —AX -
REGEE, 19 BLGHEFRALELFR “BLAHR" UE, 20 #4240 FRYEF
SAEALERTHGRA, EALRLFH “RTFER", SRBEHEANERAZRIET A4
SRBEATENORR, KR EEREREEF LGB HAREHTER, TILFRES P B, 20
ERESTERYEFEILATHE, RERALT LA TRHMAFHML, T, Rk,
E, @5, HHE. EERERAEE, 20 LA FHRALALELHFT ARG T &,
FRAARSEAA R L BAAGETFEEHRK, T/ “FENKR” B RHEA “F=K
FELES”, H, HENSALELF kKR G TN, R T FAEMALZ LG F
RARTHRALLE G, ARG AR F FARERCE, PN LZH8, 1947 F 4K
BHR, HEEEENRGES, TALE—W, ARESIEZTTHEGEAML, XAAE
FHBGBMA FAITE R R, I, KERLFAGAR, RETRF. TTEDFE, EFTF
FE, ARIRTETHEXRERLE L, BENTAERERNH, BAETHE, REAK
MARGEEFH Ko

EPEFTFHGRACBH 114 5T, R1925 531926 £ HFREFAFHREILCZHE
HIHT, BEFHWEIHELNAS, EAMYBEREFTES A TR E, AR E
A8, ZNGEABHERETSTHEARNTEF ST R —FmE, ALY “ERY
®2” Fer “#iR” T

(R —EFERY, ATHERBHEEM AEEARMZRARAEH LAY ELRABE
BTG, FALERENTHEREKFRSRFABHBREZXTHE, LELZSTFRE
Wty (M AR EHAE) RRAXFHERZ—, E—HOBEL: 1. AF; 2. LEF; 3 &
HE; 4 FFHESE; S. GitHhEF, EHBEHEHER, RAATHUABRETFAHEF
HWEXHE, BRBRETHEFIMEESANMATEABITERNGT KRN BHEF, AHETIAN
Bl Aastit. ETHESEFEAHEFOBRES, ABRFHOE—ORLEREAHEFHELR
2, NERARAFEALEHEHFREGER,

K& (aEAWBEFHAE) GHEZMAEXRMY FAFILEREGFRAME T A6 T4,
HEA X, W (aAAHRFHE), BNBARTARNFTREFSEFTAANGB T,

4k, X AEEMGZHRBIFRARLT AR FBEARAL AW EHFREGER, LAEX
MEEsTEAABLAAEE THOHREREH, 302, 45 (FTHEF) HHEEZRW
% (Eyvind H. Wichmann) FA&¥A#Lafsh488 . “RRABEFI ST HEFREIHRF



(asERIP B2 ER) ¥

b L0 S

AFyEER LR B, - SR, AER AW, A ETRRMNA R IEFE A
BRI, ERMREFEIMRGE N, WEF I LA GBI — 2 A MR G ER,
BERE—HSRATARBGRE TERANENEL, F—FH9WERE FEREBRMG DL
Bo 2%, HTHRGMEH, BHEY—RZEHA LI ERAHGERE,” RMNRER A
W F AT Rl NI IR 55 % (hitHEE) 94k (F Reif) $i8: “KATH/EeY
ik, RARBRIZEFHERGTH X, CRRBEEGHFT X, BOBHFLTTERAA
REIE, ARTRAGHAMEGFTERN: RIRAGARA LT EHAMGEBIER, &
BRAEFTAET RN ARG - RIBFO R KRR BT EA ik B LR, fudr
F B LERRSATRR RN R 5RO, Hetd (GitHmE) LR R M AW 4 =
AT, AAEREST

RAAAM T b i fiAk, ER o TG FH T, Fh KB PARBR T RELE
M RE i,

S T4,

2014 £4 A 12 HFIEmAE




(BE=FMEFEHE) EF (—)

BYRAN—EFEPRPFERFYBEERE, NN FERFMTRENEE ., RAITERA6E
DI B FEETHT TAERNYEERXN TN BYE ., RO BERES —E R Y HE = E R/
B . BATEFRAR LA R TR SCHEXTE . B FYHEMSITHYENEE, FRRI1AE
BATWRBRRAERMAFF R, RITARBEER —ELTTEHMNEE . RTFENEM . RN
ZEATEMEREPESYENEA, A, BEIEHERSTEN AR R &3
AHBRILTE, 05
I. 712 (Kittel, Knight, Ruderman)
II. HLRE % (Purcell)
Il. ¥ zh%¥ (Crawford)
V. BTY#%¥ (Wichmann)
V. Giit¥3% (Reif)
FABMA SRR, 2HNEMEELRYEAR, FHABMPHNBEATE R
f#f Alan M. Portis $& H HEERYH LR E , XREREFTBANERAYELRE, XHLR
FHERNLRAYTE, MHLXRELR RIS SEESHRICE, AHHHER.
REXEFFILEREYENFTBMERR . K5, FEYHRERBERS FEM HE
%, BEEERARMS ., /N¥EHRREARY, RITXEHM K% T 1961 425K Philip Morrison
(RFEMRE BT F#Pe) M C. Kittel FIAZE B — KL R, HATEZBIEHEFFHESESH John
Mays FiAthH R THISR, W32 B0ERFWHZE 52 EF Y Walter C. Michels f932Rf, Al
TEFFRRH BSL T — N EEXZ R SR FAEHE, ZTHRSH C Kitel fEERE, 1962 4£5 AF
REE—REMRAFE, 2 E#HET —ERXRERYN, KRPNEFBERITANBEN X AT E# 4
MR, FBRES TRFENEEATURNANEISE, ERERSHRASE FTHE
%, MAENBARBREAFTRELNE L. EEMRELRPEAIEE BTEEURES
HA NG SCERH KA T EE B 1E
'S M B Bk B BRI REE S, MM RFRAETTERMREIERF. WHHH
BFAREHL (EDC, BiHFAHERFSAA) BHEH, XR-FIEWAHHLR, LITEESTIRE
B H . FA145 9848 Gilbert Oakley, James Aldrich Ff1 William Jones FHAR T .0 B9 2 3¢, fth
fi14#k B EDC, EDC fEfHRARAL T — NI AZ B EMFEEM LR ERR. BIEHA
Z H Lila Lowell R AfATT, Mt HARE,
BN K ZRRATOBEA T E EXEXWRR, EHERZEBZN IR TR £X—
J5 ERA VY R 3 4F Bulton J. Moyer H#FIR B2 AHH A T, AR SRS BT A 7R



VI (hsErmBEzaR) BE (—)

2 FR AR U RRES B AR AT SR R RS

U 45V R H BE TE AT
Frank S. Crawford, Jr. Malvin A. Ruderman
Charles Kittel Eyvind H. Wichmann
Walter D. Knight A. Carl Helmholz
Alan M. Portis Edward M. Purcell}

Frederick Reif

{iga
AHRBIOE 15, H25. B3 BHES BHATE BN ABEWEBFET —LBE, KB
7435 G452 th R R o i — SR H S PEAE AL



(E=FMEFHEE) FEF (2)

AR B R A MRS DAL BT T I 0 360 AR — . B BP9 A T S LA %
81y, “BEERBRNBIIESR" (5] BE2KER - HI% Sidney hook) ERMH LT, M4,
LEVF IR, BRI RIT S B IR P A IS M I 2870 B 3T 1 75 SR AR 1 A1
Y. B, XAWEBENES,

B, RABEIRE (AR sm) R, &R 015 76K Bt % &4 5y
2 B KA AR BRI AT « XA SRE T SAE Tt U T A
KBS, WA EEH T HRRYEHSES (National Science Foundation) 3 it X 7 i 452
( Educational Services Incorporated) & STt T IR, SXESHFRE BAEMM K2EAA LRI 5
B RATEER E RO T, CREERETENSELR, RAES G
B RS

TN 2 TR TF RN B B 40 5 X S R A S, SR B IR PR A R AL Al &, AR B
VEZAA SR AR 2 S D B R SR . JE s E R 3 4 S Y B DA B B TR 55
ANFIRAAE, B FBAE AR R S 5 R BT A9 2 B SO 5 7 25 B0 4 3R
AR B A DB RGBTSR A2, WREHN,; T FXEH
BRI 0 T IERR T X —E5KIBE MM K2 R,

ThiT - 3R (Clark Kerr)

T : Clark Kerr BN KA TR D BLRTA K o



tH hi ¥ BA

AMERA SI El R AH?
TEEP BEYR KR BT A IO & #KIA A S (Systeme Internationale) A BT, XM,
B, N XEELMEAA TR M B B, A LB EE P RALEOE ST,

gt

FRATE X AR AR 50 ) HObF AL I SEBOCH ST TAR M8 B E 2 H o4 be. (BB L)
B REIZ$Z D. L. Katyal FR IS A

FIRELFE K MR EF K M. S. k¥ (T EHAREFF L LAAT) YR KB H % Surjit
Mukherjee FREHERA% o

{iEk R IRFAE L
Tata McGraw-Hill 2 & ¥ % 3 # B9 W . 28 W MR H. 5 8 i 4 X & =
tmh. sciencemathsfeedback@ gmail. com, F-IEZSIRAEAL . ¥ R5AH M [l &,



[

HY

AR (MAFHEFHE) HE 45, 2R STFHESF, RAHLFEINEHLERNSY
AEgiEEmBOATTH, AmAPNERAEFRR IR —_F8F4, £ETRELZTFADE
FHEE, BNl ETAZEHLEFTHRRIN _FRUE, MFRARESEGFRAEY, —
AT iE BN B LR R IZ R e IX s E 6 3 B3R,

BAAEZT T THEFIREINBEF AR EERLELERE, EMHEFHE MR
BP, BMNBRBIRANAAZRERATORE, LEIREATZTFXLAGAL, SR,
MEH A, AT FARMAARIEFAAE B L0, ERWIR LI ANHN
B, HEFIEAGRS — A EMNSE AR, KERE—HFokH TAEMGBE T
ZHMEMRIL, H—3H5NkE TEERRGRTEN, 22, sStTARMWES, AARE
H— L EHH X LR EAME, ACHALiE, 2R RZEMEA, W ELIALECT
BRAMEBRLER, RIBAFEAENEZRBEANEANFT B, RBEAEACHOFEP, BR
B ANEFHEAERRRAAILGHE, X MAETLESAFRRENITEMAM, KR LA
12, FHRIFEZALEF R ABF LA ENXELZNYEFEN, RNELAIET
AEI (Blde) FA G HREEAPH,

AREARYBORREARIERGETALGH T, AEiEE T HRBAHEF P —kih
A FHRAKIAR, HQRNABETAFER, XA BERTROGRA T Q4522 42
FRAABFANEZAHIAZ AP M, B, RHOBETREATREZDFN, RABILYEFHE/N
AR T — M, 2R PR BFXBARR FOEM— AR BFEm ZANHLA, mBRY
B, IHNHAALGL =, WEEKTFHIRE,

AP BFERE RN ERERE, RABREZZFCFIMMRY, QTR FTEGM T
BR— LK BHW, AGLEREEANYEFMEGR ARG F M, ROEHFH# L EX—
MERBHFEARBGLHE, LRAZRTH —LERAIKBRRAI BB FTRELFTSELE
EWRM, B ATALRTiH, XA TRE, ROFARBEEZ, FEBREZEEREESE
#, BTk, ROBETUESEEBEARKF T LG — M,

EHRINA, ZEAHEX—HRoHE e, EE2ARTLEHBABHOHMAMH, A,
EaBFiTEM T, REALHTETHE SN A, ATHBHTEHRE, REEEH
“HEFHA PHBTEFHELKRBY, MAXERHINBERETRAARLCRT VGRS,
BRTAERTLEFRHROALS, KBERMT -G, KEFXEAHLI2EL, BAHE
H—hFHAANGFAEEXLREZINGAB,

E H Eil8
Bz, mAERIE



#H F i B

ABNBARIVE , BB L LGS TR/, B/ N REO R T — s —
BB, TXROAR. B, WUFENSA XK ST EXH5RE
(9% [ 12 % SCRRBITERIE: . BB RIIERSR R . BRI RS, AT
He IR At e ] B e R AR R — 38 o

BB MEIAIEC . HAERH LA K — B A RIS AR AZE (BHEREA) ik
|, AR IR B IL SR o IR BRSO S, AR B AR R — 4L e ) 2
B, BEBEMET AEF . REPWRESR, (HEARA AR A AR
Mok, N, AP SR B RR AR ERE . R T SR A IR RE SR, I TR
SCHIHAL, XSSO S T AR HOBTSE . RO HIERA (RE P B S 3y — /Nl oy, R
BRGNS 2= B AR A SRR VE IR . R IF & B & R BRI 18
3, It BRI S R —A B R DR B . AESR MR AR A R b
TS & IS0, AR AT AIRGE &, B KR e SCRT BRI EE, JEFR Sy T
iy, (EARBI%A Fres, E TRz, HUTSARE— SRR AR
W TAHE, @A (RREEEA) FRANIL R, fEX—BX—mRIEHAH, K
B T R H RTROSE R LA K B R BRI

B LRI AE AR A3 R I AE G A o BT AT BERCFT A FREK - 32 - BRSOk - F e - il
(A R R 7 A AN AR B TR ) o B BB R P RR BT 51 o SRR 3K
PRI R . FEES IR R RE IR TERERANER, HARAR I,

THBETAN—FE—SWANZA, RHROEE, HEHNMRE, EIEHH LR
B “RRIRAET AR, RSIREUEAR — & KITS MR E AL, A —EE
HXE, EEITREF TABNAR ERIESH, B AT LSS 20 5 A &6 AR A A T2
fi#t o

®1 B MrTe. HPihe TR FYEAHE, WS T R TyELE AT, &
FEN R —A, RIS A TYEEPRAERT], MANXAS “H#o0”
BGA K, BB AR PSR TT HEES 1 B AT AR BRI, BUTATHE R YR
FITRES 27 ~ 52 /N AR, X SRR R S B T S | Y U A R . FER
)BT B B TR AR, e BRI RS BT A Rl AT DA

&2 ERYEAMY I E R R, AR RE, RIYE L
CHIRT LA, Fer S B AN 7 R B O SE R AR RS A T, BRIANIX L B AR R
o, EfiAE, FERRKRE, EEFER. fERR KLl LA K58 47 ~57 75,



weEww |

%3 ERISRMS, EARXTRERAEMIERMRE (X MHRERTES 8 Eh) . RAX
FhAg SRR A BRIR Y, L R RABIE T T B — L4 7 AR AR R AR AT RE OB A 5 Y
. MESEANTARIRES, X—RFWA B, 755 3 FPRES H R RLAEDR
EIRILSEHIF, HULH TR B AR P HAERRREX —~ERF LW LR RHEL, &5
f— R4t AT LA B AR B . — N RLFEAMTIE M E SR F M MARR TR Z KR (5 14
~26 /VF) o

&4 ERBRCT M SIERR T, BRI TERNLRHL, H5|FEELRTIIFH
BAELBAE X EEE, RIANX—FEARMT .

& 5 EINEITE SR T RS TR, XRE, BRAEER 4 A% S mIFAMSAREIETA AR
R R ISR A B s, T AR T X — RS SCR H S E S SO — R, i
ELNREDRF B SR S RATE T EWP B F M BT B XA ARXFE XFEH S
BAEMRAFLEE EX R T — e W HA MR, FERE-RREHTRHFE (536 ~46 /M) A
Rilg 2, Pesh PRI S % 2s [l A s BT BRI IHE (38 47 ~54 /NHT) T EAER
AR e A . WA TS (58 16 ~22 /hFT) TERM ARG T X,
TR 3 ELA X 4 Z0 0 T 1 ) S K o7 ) B R — R BR A

%6 ERE AP ITETHARER (B1~197), XTMTAFREER, AL,
TE4S 6 EHHAMA HIAE RS BRIHE R T H 2 B AR R — RN . AT T &
Y, WS TSI RSHSHHET . AMTFEMMOHEES. BhEEXMITHSRERTEEYH
HIFEAR . ATIARREIN, AEFHIHSETEY 25 EAPEaIMKihe, &
HHELBIXLENAT UELER. B0, RAHATER LIS, MRAARE
M RFR, HARESIEAE, JERANRE R R XS ERN.

%7 EME S ERETEAEBNTIE. BB KRR MMM S ) F IS AELE
S RYE A o 55 7 BEROHE 49 ~S1 1TSS 8 FEME 49 ~ 58 WIER M RN H AT LAKEE . o
ASh R EEINIE (457 EH 37 ~48 1) BIFANMEE, FAEIBMLE [ H LB E
SR TR

5 9 iR QAT Hi AR F AR L 18] B AR ELAE A )AL 56 1 ~ 18 SR AR AR A0 22 1
o KT R FIFLE M SCAE LB BEATESS 19 ~31 FHhitie. RERBRTHIR—
ST A I E TS . X—THE M BRLS RESE 47 ~55 WG H M LS. ERE
KA 9 B E, ERINAMERE PRLTHE - THEERRE, NEH =W
HERBUEE, RIANXEFIRN MR A BOGER 2, XS R AP FE R R
Mo

G AR R W IR FTE R — S R THE IR . ENEESRE EMZHR. R
A HBD i IR R T R RSB AA A 3 B A A . — R B A0 1 ) R AE 25
B XBR BRI ERA AR . EAERMEET, IR AR I I 5 BE X X
O TRAR B IR, RABIE ST BRI — R AR KM R . BRiE s — S BRI HITERH



XV | & F B W

G —EREK ., MfbE R e REMEENAME CREHE, MRS, Hhf—K5gea LR
feT B AR RBUE AT H o AR BUMRE 25 T IESCRYFELEER S, At B ARSI S AERLAY (R, BRFIH
fib T RBR AN

BR T IX SO T AT W 25 ) B R DL LAST, BRI UM AL BEAL #E— 2P i 25—, JAER A
i, MAEEABKEK, FEREANPAIURREARHRN 22 —8=0Z ", &
fhTHIX AT REAE 4 29—+ 2En, X RN P RO T’ T f B i (E] o



Acknowledgments

I am greatly indebted to the other members of the Berkeley
Physics Course Committee for their continual help and en-
couragement during the past few years. I wish to thank in
particular Professors C. Kittel, A. M. Portis and A. C. Helm-
holz for their many suggestions for improvements and for
their constructive criticism.

Very many of my colleagues in the Department of Physics
at Berkeley have helped me at one time or another, and I here
want to express my gratitude to all of them. I am particularly
grateful to Professors S. P. Davis, W. B. Fretter, W. D. Knight,
L. B. Loeb, J. H. Reynolds, A. H. Rosenfeld, E. G. Segre, and
C. H. Townes, and to Dr. W. Hines for providing me with pho-
tographs, and for their comments on my manuscript.

This book has been developed from earlier drafts used in
teaching this part of the course in Berkeley and elsewhere.
The earliest version was used by myself when I taught a
small group of students in Berkeley during the spring term of
1964. I wish to thank these students for their interest and for
the very many helpful comments and suggestions which they
made. Later drafts have been subsequently used as texts in
the same course by Professors K. Dransfeld, F. S. Crawford,
L. T. Kerth, and A. C. Helmholz. I thank these colleagues of
mine for sharing with me their experiences in teaching this
course.

My manuscripts have been typed by Mrs. Lila Lowell, and
I wish to thank her for her infinite patience and her careful
work. The manuscript has been critically read and checked
for errors by Dr. J. D. Finley and Dr. L. J. Landau, and I am
greatly indebted to them for their many useful comments. I
also wish to thank Dr. J. Crichton, who similarly read the
manuscript for the preliminary edition.

I am indebted to my wife, Marianne Wichmann, for illumi-
nating my serious discussion of some topics with a few draw-
ings of a not entirely serious character. All the other drawings
were prepared in their final form by Mr. Felix Cooper, and it
is a pleasure to thank him for his careful work.



(ERFBEHE) F
(aRFYEEERE) FF (—)
(aFFYEEERE) BT (2)

R B

A&

UL

BEL T B it e e e e e e s se e s s s e s st e e e e nnn 1
o BFWYHHEAITERE (1 ~T)  ceoveerrrmrretitiiiitiieaiiite s s e e e s e e e 5
O T FNFEAKI T (8 ~19)  ceverermiiiiiitiii it et cee e e e e e eaees 5
o ZHMLI BB FHTERE (20 ~26)  cevvrecrrertriiiiiiiiiii e e 14
o WHATEH BAIEIL (27 ~40)  ceoccertrtriimiiittitiiitiiiii s eeeeansesanesnsans 18
O JEHLRLN (41 ~46)  sreeertmtiiii e e e e e et a e naes 28
o BT HIR/NFFEEYENIT (47 ~55)  wveeevrrrrrmmmrminiiriine it eeeesees s ene e 32
O HE—JBEE T B wuonerasnssuussnnesnios sonsss sasaeas SIS 855000 5 nmevmmmen e seanys FenakE s aEEYE SETEE 38
LT 39

g2 B TFYIEFERYIBERIERE - oooerrvrrrrrrre e e, 43
o BAMTHIFIHIFHFE R (1 ~10)  covcerereriimiiiiiin e 44
L === (5 B -3 T 49
o R FYIHEMy FYBZE PR EYIEE (19 ~32) ccveerreirriieeniic i, 56
o BHRI LN BRI ID (33 ~39)  creevrnrrerrmnniiiieri e e e eaana 66
® FABINFEBES (40 ~43)  ceevrerermemni e 73
e XTHAEITE (44 1) T N 75
o e . BARA MR ER (47 ~5T) e 78
s B RSOOSR PRSPRN 85
L 2] N 85

S I M BEID  cocovrsomoonsronsmmmssesns somais 40omins siansi s nn e mms s vawn s rnsses sosyss s Sans b oIIE ERREDE 93
L3 IO G S 1 ) T 94
O FERAIAEPRTEIE (14 ~26)  ovevevrmrermmieriiniinei et ea e se b e e e s 104

o BER AL B AILELEITIE (27 ~42)  cvevercenemneietiniiniiiie e s 111



