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- AT AT 2
W —U(ry) = N A : (1__}_-) o= i‘fL(l_i)

Amegr, " 4 weyr, T

B, RIBOFED » TEANEE A8, FWS & JL # s 70
NaCl %8 B g 5 BUR R 7y H‘J%EE’*TEL (5 $HGF] # AL F4 A9 5
O, DRtk LR B H ELATE M v F0L5 A e B I, "
R RR R BEACK (R 1 RTEL), R R N
ASTLRBEM RO 0. K (2 NFTLUE SR A B, % Boak
RAFFY, MAe GXUME @A, HBAER, WHTRS Y
R THER A BB R, AEARGARFTLLRT, 2
LR B AR, RN RSN /e, % 2oL B
s AeiEitE SRR ERM R, RS T IRSRE, W LLEH
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r(R) ‘Kflﬂwif-lflm;ﬁ). .J__u,-;g,& ' n
NaCl | 2.82 2,40 —1,21 | -—1.25 | —1.43| 7.77
NaBr | 2.99 . 1.8 128 ) —i.t8 b —t.38 ) .08
KCl 3.5 | 196 | =105 o —1.13] “1.28] s.6%
KBr 2.30 | . 1.48 | ~1.10 —1.081 ~1.22 8.8
RbCT | 4.29 1.56 —~1.11 | =110 =1.23] 9,13
RbBr | .43 130 F - —1.06 .| —1.08| —1.18 | 9.00

S Pl - Kl — e 1, N - - -
ik () uig HETHRER, ?’ﬁ%ﬁﬁ/{]TEﬂL NAEERDET X,
f2) ¥rd2dei. Neil W. Asncroft and N. David Mermin, Sofid State
Fhysies, Holt, Rhinehart and Winston Inc., New York{1575) 408.
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L ek A R EAATT ST — A RT, TRFRIE M It 6
B SO FR SIS AR BRI T A b SR MIBLAR
M TE A A AU TG BT BN UREARY, RATADE, HIES oM
W, MAERTEAE AR TE s B L. MABTESTE—
Ribt, WLAKRFIEREENEEE. WBHRF ARET B,
CIMFRE AT —2 7, MR omE T, £/ -4
il F, FEI—Tha s E B ¢..9s Rk, BD

. B o
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A
B Ay o o B
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(2-17) KA LA B ARG, B8 RS — MR T & 6, 3
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XERRTERDER, EMRBRASFIE. 2 FRBEHIE X
W LLER IR B SREA S, FIRBERF AT BRER- -
BT, M2-15Ym2-16) e m IR T-RESR 2, = ¢, = &g o1 F &
FFReFNe, AL BNy FHBEREREN AN T,
Yi=C(@i+@p) ' (2-19)
p_=C_(p.—9;) (2-29)
ConC- BA—HREK, @RV RS, v R EE, M
2-28BR, MTHRBELTZEEE AR 2E, W AT
REBAFAETFE 2T EF2m Bk,
gt — B AT LA %S MY B B -7~ B 2 i) RE B iy 22 5«
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Ha ZJQDIHQDBdr: j @ e, dr<0 (2-24)

EEBT Hepy<0(BAHERRNEVBTFHREIE)
CHREMER), (5 ERE AR T R oo bt
EENZHTREZTRFZEEER MR FEZNRMZHEA
FFENESRS [EAAEE. SHEM, RBENRREE T,
ME 2-3 B,

Mg E BBV R BIEMHAA BT, IS JET A
MELF B, o M e & & RE 0P, BB T EUER]
WA EREA R, AREBMERE AR . EEREE TR, Xk
GRS INIER, XA A A F T I A7 B
*} A v A B A R O

Bt ah B A EE AR . JR R0 A,
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Wk R R — AT AR L B e TR

{30 et B e B H M s g ER A, SR R
KRBty 7B, WTLAMET T RIS BT s LR AR, Sl 1
TE1s PUE [ SVH —A e 0= 19 HE R CUORIE & 7 0. SX Rl 7 R
ApREER R L WA Fri 1 s B s T R R
R, BRI B R BB FEhE . TRHE A BE LA AE A A L -
RRE SR AL, IR AR I TSR R A AR BT
B L T RE T DL ASES R, B, BB G i s B 5 i el T
R4 b TR B R D TR AU, B R A )
WA B R, BTELREFS I L B S A 4 THREF1os B, T
RAVEERLIV RS VIR oS RSN S, 3k K
S BRI 8- NN, NI R TR, X Eh TS tES
HBREB—4 ns $EM 3 4 np P EA S, S EH T AR, Jt
e 8 A RTA, M TRE N SR W, R RS
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MR, B, FREX RG0S n BRI O .
AL R Rk, R FETER L, TR A CHLE
ZRART. T IE R — T A4 A B B e L b s,
METH 6L, EEARAPRFH T T sz
CRp P HUE HICR AR —3 BT R TR (E 2p 2L &
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TaS 22 I Zpy 2 B 2-4 BEIE T deibdilg

2-25)
i 2-4 B, AR T B AR A BN T I Bk
PR NTRL NI ST f"“'ﬁlﬁi]’jrlﬂ B 2s R 2pLiE LR 4 AL~
SEAIE T s a9, AL BUE L ARR KRB IDE L WA
1e 70 i 3 150 4R f“iffii‘ﬁiﬁ'z A AN e, X E RS RIE A B 7 3t By
S A RONETE. MK R A At E L (2-25) R b e RLEL R
FHERET A CRERE 2hiks, A 28t
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MR A BB EEARRBEIET, SkitA
RV 5V, R, 0ceq, (% el KT 25, T34
TMBFRRSTRIEY:, S sk T R(2-18), @ﬂﬁ?ﬁ
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Yriele, | Apy]

ABRTARETHRBR &R TR SRR BRERT, ©
A B OB FETE, | Al2el. RAHR(2-18)

2 L
Hrpr(— 2hm VitV +V, J}E[@A--:-AW_B)]

[

_S)iﬁ]{z -5)

=exefp,+Ap,]

BB sy BIRLL o2 W of JaBla . H

[H,,—#e_ + AH_,,= 0 : {2-26)
Ifbn'-l' !"L[}f“—“—&“_]:ﬂ {_2_2?}

BRIRAT [oipadr - [pip.dr=0, 5(2-23)0(2-24) HHHL
) .

H,,,,::J'@;H%dmh

If;,b‘:jw;ffq}ﬂdr%&‘a

H“:j'qoﬁﬂmgdr = _Ytp}ﬁmﬂdr <0,

-

s 1N VS-:E*“—;& {(2-28)
Hu=—V,, (2-29)

+ 60




AR (2-26)Fu(2-27) A LIS 55

’
L"*’A'z*eﬂﬁrfa-s)—wi:u (2-30)
.__Vz_'_ A(S";E”;PVS“E):O | (2_31)
th
EA;_BE_“VS_‘E: —V
| =0
- £, & -
____;.2, Az B-, I"E‘—E
ui i,
e e AR (2-32)
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M ARFRBRFAREEFR, BB 3
Fom R Gy, A XM RR TREEARPANTS S & &."ff*
&z kRS, LA UI-V E{L& S GaAs LFL, e &
Ay U -3 F -5 O BT GattfIAST, B —HGaf As FH
8 LT, FHAmANENES, K LTI R # e
PR RSB IE T 1, X Bk Ga A — 00 s, Aslil A —1-
LR, Ga 'As™, EAR SN T & XEW®RE Ga B0
AL TR E As Bl Gs*As™?, MEBREREZAT Z&HZ
i, DI RS F R o, (LAE-F i b ¥ fr) Ga J+ 1y ¢*
HEMNMT-1/--3 2E, TLAHRE&RRE it AREHL
. SRR v =c{o, + Ap:) BREHE AT B H+ LRl
2P, P,y sk

Pa= 1o (2-38)
A2
}’B==‘Iqj15‘ (2-37)
e, 31 TR B (B BECF ) MR B HA Y |
A? B ﬁ‘t
(3 §—s 1%‘4, o (2-38)

HEIE, BREE2XM(A=1),95=—1; % & F (41=0),
5=38. BTV EREETFEIARFPIBHERE TR

%= (5 g—2 ) | (2-39)

1+ 22
BERN b R RER B ARG H B T DA S04 S 7R A 3. el
LAFH.ZL#F’:%I!'JE 7% 2-2 PRGN T — 2o A R,
i H IR (onicity ) Mk fir £ & B TR B .
FERMARREREENHN, RARFHE(Coulson) g JCHLE B [,

= .pA_pa _ 1_'22
Pyt Pa 1+ A%

(2-40)
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F2-2 FWE TR

i - f* . Tg*| i - g” _
BN 0.55 GaN\//O./d?)
s 0.41 S B AN ¢.40
BP 0.30 BeQ .82
AlpP 0.28 : a0 .53
Alah .15 .- £n3 o f.dl -
GaP 0.24 ZnSe 0.34
(GaAsyg a.20 InTe 0.27
CGush 0.13 Cds 0.40
InP _ 0.27 CdSe 0,41
InAs n.22 CdTe (.3

T InSh 0.21 CuCl] 0.27

WO . I.C.Phillips, Bands arnd Bands in Semiconductors, p 85, Aca-
demic press. New York and London{1973).

Hert pa.ps HBIRF AT E ARETBER L ® (2-36) fi
(2-37). BB HTREUMEA(A=1),f =0, 4 FRoL
B=0),fi=1, MEHEF AT, By O, £ ’H 0
5120, AR, R AR

{4 (Pauling) #1425 - ﬂ’qu Bk LT, B s
»rﬁ?‘i‘"t |

: fi=1—expl —(x,— x;)%/4] {2-41)
Wb 20,20 Sy QIRERIRNF ARURT- B fS0LE, a8 18 2k
REMKAEIRT @, 5 oy 2920 2, 5 2, 22MKNE. F 52
RT3 H A—B 85 B— A5 P M A f R s B LR b
(% o—2) BT FAL, _.

JEFIT (Phillips) L A& *jfiwzéﬁ:{c:zrm ') e & [P E
%ﬁﬁftj&ﬁrﬂu 5 ]ﬁtﬁ}ﬁf],ﬂﬁk Ea 5 9% F %Jﬁ,ﬁ}ﬂ‘lmﬁtﬁﬁ’juu ’
LRI AR L
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Ei=E}+C* (2-42)
E, 5Calllhc e AELRE R o baa, EMwEh
BEA
» 2-3
s E, {e¥} C (eV) E, (eV) F
C 13.5 o 13.5 o
Si 4,77 o 4.77 0
] Ge 4.31 o 4.31 0
‘ Sn 3.06 0 3.08 0
BAs 6.55 0.38 6.56 0.002
BFP 7.44 0.68 7.47 0.006
BeTe 4,54 2.05 4.98 0.159
giC 8.27 2.35 9.12 0.177
AlSbH 3.53 2,07 4,14 0.250
BN 13.1 7.71 15.2 0.256
GaSb 4.55 2.10 .12 0.261
BeSe £ 65 3.26 6.57 0.261
; AlAs 4,38 2.687 5.14 0.274
‘ BeS 6.31 3.49 7.47 0.286
- AP 4.72 3.14 5.87 0.307
Gads 4,32 2.90 5.20 0.310
i In3b 3.08 z.10 3.73 0.321
R GaP 4.73 3.30 5.75 0.327
InAs 3.467 274 4.58 0.367
InP %.93 3.34 5.16 p.421
AlN §.17 7.10 i1.0 0.449
GalN 7.64 7.64 10.8 0.500
MpTe 3.20 3.58 4.R0 0.554
InN 5.93 6.78 2.99 0.578
BeO 11.5 13.9 18.0 0.602
ZnTe 3.5 4.48 5.74 0.609
£n0 7.33 9,20 11.8 0.616
ZnS 4.82 §. 20 7.85 0.623
ZnSe 4.29 5.60 7.05 0.630
HgTe 2,92 4.0 5.0 0.65
HgSe 3.43 5.9 6.1 0.68
CdS 3.97 5.60 7.11 0.685
Cul 3.66 5.50 6.61 0.592
CdSe 3.61 5.50 6.58 0.699
CdTe 3.08 4.90 5.79 0.717
CuBr 4.14 £.90 8.05 0.735
CuCl 4,83 8.30 8.50 0.746
i CuF 8.73 15.5 18.1 0.766
Agl 3.09 5.70 6.48 0.770
MgS 3.71 7.10 8.01 0.786
MgzSe 8.31 6.41 T.22 0.750
HgS 3.76 7.3 5.3 0.79
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TRHMmE. 1. C. Phillips, Bonds ard Bands in Semiconduc~
fors pd2, Academic presk New York and-London{l1973).
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‘%ﬁﬁtﬁﬁﬁfﬁﬁ AR A L, ERTE O B ¥ KoakF Y
Eﬁ#EEH’J—‘I‘%ﬁEHﬂmﬁEHﬁAﬁ’J Bl dat, $RT (2-43) o3 3 I8
M LR ASYBY Mgk A G S A, FS
0.785 B, S5 H 6 By (EAB2% 6 BT )iy NaCl 24, 4 f,<C

0.785/}, & PRHR 4 BLPo i AR E5 0 S 40 545 M -ArE 246 AT
7 T%23 AT 4RI R R A B B e Al

AL A B R 25 A AR T BT H B PR B Ak, I 4R
3 ,Hobenberg, Kohn 1 Shan(PLEILRBET R I8 Ef RIS iR P
W, XA PR IR E RS R R A R R B AR, B s R
B REHEBERT I E SR H AR, Ek/bﬂifli}k@%’—mi’e
R — TR B A A

x 2-4 #ﬁ?&ﬁ%*‘ﬁﬁﬂ*]ﬂ'#?ﬁ% LStk o 3: 0ln 2+
(Bif. M.T.Yin and M. Cohen, Phys. Rev., B 24, 6121'(1931}}

MEBER | & o 5 BUEE

(A | leV/JH-1) 10''Pa
HEE: 3,602 7.58 4.33
C SEE 3,567 7.87 4.43
iR 1% 3% — 2%
HHIH. 5.451 4,67 .98
Si IR 5.429 4.63 (.99
HIRFE, 0.4% 1% —1%
HRE 5.635 4.02 0.73
Ge LRIE 5.652 | 3.85 0.77
WigZE. 0.2% 4% —50

TRESAERF LB TR EENL”, LR Z UL, R0
RAAER, BB THEHFOHRETAERBEITTE L, TN
ERARENE, EMNGEETRRFBEN K, & RSO
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HERKBELEHTSE I
BT A0 25 8 AU T AR LA BT
PRI R, TSRS, —F
IHRE A (R TN Ll
Z, B-HEEREXA R T
S5 oh (A IR B AG & J T, TR
Wi otsR B A e 2-7 vho ke,
AHTZRMERTR Z A FE
SEEHTIER, BAKBE AT
i A, HEeRE Y 27 &REHAREE
i B A, # B T IO BT 2 A A e R4 A

PR SRR R R S — R IR AR ISR L B A W E] fERIAR
8%, FERFETATEI 408 . M ATRE N, S A b B T o By 1)
I, A e S REIE R, B 2 W T O 7235 0 AR B IE T 5 - ek S L
Ti ik, FREEEL T O T35 B )5, 5160, 24 [P S8 M ILAZE 3 3
FPRTFER A B SR, LR E 8 TStk h— B, 77k BNy
R,

A THT IR R 4 A, I S SRR M 4 IR TR, SR
FVIAT TR 0 LLTE R4 5 P P 1 D8 3K B,

G RS AR M PR O R BT — A TR W8 2, R %
Sk b BRI A B RS SR ER, 2RES TR Y
Fo B—RRARBIN AN, Tk RS M. T B
Bl 1R 2 4R BB IUM.O o s M kg S R RS
B iy B ALEH B R CES R F IS P 12, hoxF
o fF — BRI TR S Bt , B BRE A tr ks,

RGN HEEME AL REBAH RN, TS
MY ANTEHIEE, X 2B R — S EER
B, DU S SBHEN S RE REN BERET 5] L AR
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mﬂﬁfﬁﬁ%ﬁﬁ ERMT&EEE &M R T HPIR AR E R
BT LATE EL 3R %8 55 05 )R #1311 1 A A3 o1 -k,

Ein E— AR BIN, hT05 0k B IS prl e i
M &h A e BTEST T LMW R, BB T FAS S R 30 4L, %Aﬁﬁﬁlﬁh
THE SRR REN B, F2-5PHNT—HER EE
RiRR &R BRI 2N, %43 d fid d e ik o & B o 7
T I EBEE,

% 2-5 RUSANSER.ERNEGEAE

R WO RY/EHTFY | REERUETRL) (KEREATHRER
% B[ ® k| % 2| B B |k B | @8R
Li 0.122 0.121 . B.60 6. 40 0,132 0.148
Be 0.244 0.294 6.02 5.93 1.15 1.33
Na 0.083 0.081 7.98 7.69 0.085 0.030
Mg ¢.112 0.121 8.44 8.42 0.369 0.40F
Al 0.244 0.282 7.60 7.59 0.580 0.801
Ar G.0059 | 0.0087 10.04 9.5 0.025 0.089
K 0.059 0.0686 9.90 9.57 6.040 0.044
Ca 0.134 0.184 10.52 16.0 0.152 0.167
Cu 6.257 6.309 6.81 6,79 1.42 1.58

. H#KA. ). F Janak, V. L. Moruzzi and A.R.Williams Physical Rev-
‘ewr B Vol. 12. 1257 {1975).

§.2-4 EWEHENMES

fE LRJUFES A, BFMYT R ROR AR B A B R R
RETRERGSE, EETRES BEFELETRIE. A
AT I Rk, PR TR RGBS, ERRY L N T
HAEHAFLLT. HALEHSSIEES AT ORRARE
BTN TRS 2R, B H BB LW SRR,
R MFER TR RGNS T, BN N RN LA
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AR 3 RO MR TR A, |

RS I EIRAG A e PR A R R AR D R B R, IR
BAGHSEET, BT LRET 2, sivalEShr, BREIN
M3 T2 A AR AL R R  AE AR SRR B A1 A R LAY
TR, BET 1 WBERHERE S e, 6 CERBE P

P T RIGTER P A 2 R B IE R Y |
pr=aki -4 3-44)

o ZE-FIHOBEE, FNEREZRGHEERGRY
plpﬂ_apf (2_45}

3 b

ENERHEERS p BFEHAH X BHBTFRHRRNE, BTX
B BE B G I P MR, e TR S,

ERELHMEIERE SRR AR, T
K

e

A
T‘S
Hok B/r R mnBAEL R, BUX #8208 E 25t W DL & e
BRTHEMSAEREE. XPWARBRABLRY, 5
ZEH, BEIEESAEIAEHEC-460) R % TR

wlr) =4 e[(?—)m ~(%)E] (2-47)

Hrp e Mo RHHEH, 4 1€0%=4,4¢02= B figIAM, &
(2-47)FER Mo BB W -5 Wi (Lennard-Jones)$%, e 2-61)
#ii iy Bernardes i fify € Mo i, X BB T HSHEE &
Wi, RS R IR RO ES & fE Rk R O A 1 e 2 BT BN - E
WM Zm nRAENEENITET, LSRR

U :‘-—; N(4 E)[ sz(g‘)w — Ag (E‘)ﬁ} (2*435

T

.

- 7. (2--48)
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¥ 2~ RESASHEN-REHSH

. ==
€ (eV) 0.0031 0.0104 0.0140 5.0200
o (&) 2.14 3.40 3.65 1.98

¥ei#fiH . N. Bernards, Phys, Rev., 112 1534{1858)

N R T T AAR LRI B
. r ZORESE ST 2 1] “i’]l'ﬁlfr"t Az, A&

(2-47) M4BT,

SRR T4 A I T

BWEREMM, LAY REEHGXALRFREE, 2T h
B Y LR 'EHH'H;%’}’JHJféJR
I} 2-7 = A HLESENSERT
|
i 8 o A7 S 1 A
A, 2,10 12;2'5 | 14.45
A, 6.70 o1 17.13
F 2~ WESSEEEELSESE. ?ﬁ&ﬁﬁ'ﬂ?ﬁﬂ#ﬂﬁi
l Ne AT | | He
[ L ] i
S Ok B B WY 3.13 | 3.73 - 3.99. 4.33
Ay 1 Eie 2,58 | 3.7: | 3.98 9,34
. ' 1 —— e ——
oA HE | o — .02 —0.08 — ..l —4.17
{v‘v’;’ﬂ__ﬁf-?} { ik —0.027 — 0,985 —0.12) —0.172
HTEH R Sy 1.1 2.7 3.5 3.0
10°Pa RiE 1.81 3.18 - 3.48 3.81

MPE M, Neil W. Ashcroft grd N,

. David Mermin,
Salid Sigre Phyeics, 4001 {1973).

. 70 o



13§ 21 FA AL RS SR (2-48) R BUD ER T LT
D M B B o B RE R Bt R T B R 2-8 1
TR R A AR L B ) b 5 7
., ARIARFEH R SRRMEE, RS T R8N0
TR M RILALE e 5 SR A AT,

525 ERALAME LSS HRAR

3 T 505 4 - dinds B MR B WA — R (o B mash, ERET &
ML P AR BRI T- 84, fx—~Fid, HLAER N
TR —Fh AL S BR, REBRE TET RS G THE
H5ESs. SR W AR ARG TR T80 B
WE PO AP RRG E LA A, X B A0y E Mulliken 5
52 B IR Pauling  Phillips bR 15 X, MG B BT5 ]
A1 Gl MBI 2 AR, B LT S A LR R s R a2,

AR ZA L FRIET A, — AR B E AT
K ERBURI, o (Z-1D) A i TRE AR R LA
P2 A A A T T S BN B0 B R R RER T- SRR 1R, TR B
BRI R4, T REH+ o RIFHRIIS, (HER
FHFEEHE PR TR—ER, SRR Z B,
ik, fRRLEOTR T ENAERRME e f1 +2Ze 20, B Z B0 K
7 IR, AR RSE A 5 > A AT DLIRHAR 6 v 7 ok o A 3R 88 45 At
T Ry L BAT S AR, R R B T R T
BT 7 NS A R IE A I,

W TR BB R T KRR — AT S Tase R, bk
CUR R EEFH AL F RS, %2 AN AmR LS
GRS B, TLLUB R, M A FA, r B R BT 0 A 4 B 35
o BE,AOXBILNAAT o T RS R AR X LA
- S — R T XA SR A R S

= 71



14,

e,

Ive

Al

Si

5.138

4.339

5.984
Ga

g, 00

g8.143
Gie

- 7.88

10,357

9.750

13.014

11.84

BH—ATARRERR T RARTRINERETAR,
— AR TR A TR TR O R . FERIAS
FOAEEMEYRET, RNRRES

BT A (—e) —> AT
TR s MG B WO I L
EBETF+(—e)—>hHET

BTHRFREFREETHES, XERRRRTHRS
B, HEEEETH AR, Muliken £24 THEBRARM
e X

R dk =0, 18U AT RE + SEAE), (. BTHR)  (2-49)
A0 18 MER RS T Li Ao eEsh 1, FRHEEN £
B, R 2-10 AN TR EF fUB MRS, TUBR Ak
HLTE —A™ JE AP R B S B0 A hy 22 B R 06 T 3R g g s, e bh e
B A B, B DER L TR,

(1) EERFE ERT, s di R,

(2) ABBRHET, 4 BN 5 20 ah.

TEH¥EH OB CEA B EMIHGLAS, ERREE
oSt o 41 41 1 5. L,

" ORSAF A LRk L, Na, K, Rb, Cs RARIEH A
tE, ﬁmmﬁﬁﬁﬂﬂﬂmﬁﬁ HYEBEEARBTHET

s 72



* -0 5 1 ¥

1A 14 11 B Ve VE viB YIiB
Li Re B C N o F

1.0 1.5 2.0 2.5 /ﬂ‘.‘&'/j 4,9
Na Mg Al SiE P Cl
6.8 1.2 1.5 1.8 /'2/;’/ 2.5 3.9
K La Ga Ge As Se Br
c.8 1.0 1.5 1.8 2.0 2.4 2.8

TERE B PR R OD AL T, SURBREIRA TR R
B, BRIBT, AR AR RS A
WVOBRE VIBCCHRAABEA U, s T 5
A, BT RS SR, X RLET RN ES, BABR
SO RBMFTHEERBLT, REDHETF AN ELHLE,
KL FEH RN EER T WSS 8-N ZM, AT
an BEAE A LA AR, THESBINSX LKL ES & 4
Wk tREANNERESRIALEE, BRTHERERE J
11, ‘Eﬁ R LA R SR 454, A T RMBITE 13°C T
MRS ERAER . RAKRE., WHDSHERRY, SRR LS

BT RO T I S A oA
e 8- N gL,V B RFHERA AR, TS
ﬁ%@“*"ﬁd’*ﬁl:”‘*ﬁ:%#ﬁ% BN TREI R — A= 4 4 1% &%

. VELERENEEREERNER, —*"%;ﬁﬁﬂﬁ’ﬁ*#} ;
BB BTERMBRRE. ARPETEAGELNBES

i 2-8 B EREH  ESERER L TRE, ﬂ}:EH’Jﬁ~PJﬁ
Bkt G - Rp EARETES, XHEREHTSEEEY

LI I



Préfi sy T, TR H A £

Bl 2-9 8. ®F0WEEE ' - 2-10 Se fiRESE -

s 8- N wUI, VIE L T MR R A S i ik, Ik se dk
e PUREAELIEEF AL - A Bh 464G, T 2-9 o7 W R
B M S SRR R SR B S TR B I B ek 1 B i L B Bt
S 47k 70558 T A O R LR 0 AR B RR T TR R
R4, Bl 2~ LOBT T AySes, Ses BRAREE g , e i 9 86 70 3 D H T P T

s 74 -



s kR, | (;;;:::}
VIV R~ S, BT TR Y i P

BRIEF4F, REBEEELTRERESSAHE.

VI BRAE SR R RIB T Al LI R %, T EfR
FWEBWGW B, MUSEakERSNEER EREREE
- & Al 3, TR SN PR A H B B 1k, '

MIE SR, RENES SRR SR ERIHE BN R,
Vr 22 ATy - S ARl AR DL O O 20 Bl ESC B R b, 1k,
AR R i oS I 7

IV B EIBR BRI A Sk, =113 C, 8i, Ge,S5n Pb
HUGE, HYEAETIRES, MIEMR NS A R AWM
@, cRBRmALGE, fRERBOGESRE, ThRMIILT
oi A SRR BRI A e, SBIR 8 B 13CCRA T R B A
HEMGLEHELTE . 7F 13°5CLUEASBRENEE., X
i R AR AL ER GO S e A R R T AT B
RS UETH LA EBRE S ,{t%% E.‘eﬁ‘ij Eﬂlz‘ei‘&;bw%% LS
oo ?%ﬁ&ﬁfﬁﬁﬁﬁw -

/T\H?L%m,ﬂ/“)‘fﬁ)ik”%ﬁfﬁﬁ% S

Iﬂéﬁmﬁawﬁﬁﬁ%ﬂﬁﬁmmﬁ Gk, kT4
Jiﬁfﬁ: x4 WJ%”‘:’E{f]ﬁl—‘ﬁﬂtA%Tn Fﬁ@x“‘ﬁw 5] 70 {1 L 51

frﬁﬁ‘ﬁﬁﬁﬁﬁ’] ﬁ’u’flﬁliﬂﬂﬁﬁ'ﬁﬁ{tm@ E?ﬂ}"}fiﬁcﬂ’t b {5
Jfﬁbk*f*ﬁ, ﬁﬁ*%;gﬁ?%ﬁﬁﬁii H’JI’“iEﬂH%ﬁ AT | BT
2. : *

Jei} 308 % 7. v méﬁ”ﬂﬁx%‘*ﬁrﬁf%ﬁ‘ﬁé%%ﬂ s 1 85 G
ERBRLET, aﬁmﬁirmmfﬁﬁsﬁmﬁ%%ﬂwﬁ I
HET fr]}fﬁﬁk?ﬁ—ff*uaﬂ- Iﬁi&’}ﬁﬁﬁ?ﬂ VII ﬁﬁ’}dxﬂﬁnfﬁirﬁﬂ
FER B A, aifillr*!%!ﬁﬂ%ﬂlmﬂﬁ?

B ET D0 28 2 Tl 970 W dek 4% S0 P ol A ET P&l A m P F) Jk



$res s, A T-VIL Ay AR e E IN-V B4, kit
OB, MERSEHE RSB NaCl & CsCl 8
R T R, T 1LV LA RA R AT SRR A WNIN
FERCAA R RS R L R A T R, — M A R, -V

- BRI AP R AR R SRR R

JE WA FEIT 6 ot R 66 LA Be [6]l — FAHA 9 40 12 25 B )
S sdhEHER R, II-VI EL&d4h ZosEH
Pk, CdSe B 5k HgTe 2§ %ﬁﬁ%ﬂ’ﬁfﬁ%w. HI-V ik
&4, A AIP # InSb 2 F 4k v B 2 s,

AL, MRS R TR BT RANDNER, Bk R
IER—BATM T RAR. HEAHWPISIE S RRE 2

. FEEEM I 2-11 BR, B BN, R HE R S Ak gLR,
E-‘?E:Zl’ﬁl?k ABAB --- T, £EBAR. RE T+ £
sprLui Rt i b F 2 A A bR, (A p, &

M-2-11 ERAEBEE

s Flw



FrMBBRBALNE); TESEZRENEELENN L
fehl, HITEMMRE, LRFREyER LREETHENE
it HEREFANDESRARAYREERANTSZ . A
g&ﬁa_J;mwﬁfah hk—*%ﬁ}ft%r«% }L%ﬁkﬂﬁﬁﬁtm,ﬁ@%ﬁ

Lé’éﬁﬂﬁ’JE%ﬁEfbA%’Ez "-“‘" VEERRE,
ALY, mitHLUER™R, BVEENGEZEAARELEHN
AR W, TR B & PR R AR A SEk
FIIf AR, MAEEAY, TUEHMEEASEEEES
Tz Pe ek E 30 100k BE) RGN e, B A RS
My 2R R R, MR R AN E SRR,

s T7



 Bo® RBEEDSREN
' I PR

B A M R R T AR B, ke B S R R R T 1
W SREE Mo E). BRI, B TR S b RY
. MEDEEUMER EREBOHERARLRAR. L HER
B2 ST B X LB N R I A (Y B (BRI A 3N
MMEHARE, BERDEE, BAERETHN G RT,
e R BN k=3 B) B8 SR TR AR R
Rery— A EERR. R, 2k R R R T SR AL
B - 321 s L OR 5 TR B o 1 0 T P R B A B SE AT, A
7 72 B S5 B, B0 1 e B FF DRI BB I T /RO TR, 20
TREE— TG, SHEEHERT S SR B, 8RRl
TRFRARDRR, BRAAREGELBR TR, i 70K
BT 0 A, XHER TRER R4 EEHHRE, T
TP TR oo A0 RO, T PRIL A S 7 R AR SR
A, 5B TR R IR, AT T =5 R T 5 3
17 BRI R,

LG e T b 3 B S IR e " R T, 3K — BRI
TR RN RIS, A RS R BRI UR
R MR R

e BRSO B SUE RIR T e MR, BRI BTS2
P 2 UM RGO R BEAR, SRR, L
W, 5 AL TR SRR e — RS B R, Sk SR DR
¥ R R,

e 78 »



§ 3-1 ﬁﬁ:&f@l#ﬂ’ﬁmﬁﬁ

ﬁ%ﬁﬁ i SF L= Eﬂ*ﬁﬁﬁﬁ,&—‘hﬁ-ﬁﬂjfbﬁﬂ}fﬁlﬁ I3
%JJ—P‘HF% B8 B R EMMMaEr, SRR RREDAE
PV 7 (T T A b LB — T b TR /R Bh v i R etk 0 3

MARERE NS ET, BERES R TR & T
BREA (), WE TR R = R+ g (8), TEUL BR
) I A 5 P W e B R R B B B KR ]
SEETR, NPT ORERERA AN 2R, Bl ali=1,
2,00+, 3N ), NI U R0 B RERR T DAYE ST BRI T
e S | .

*E}Pxﬁmﬁ“)““imwwﬂ (1)

FRIER 0 bR T BN BRI, WL V=0, BAT
()0 ey oo
ek LR, B o

E(apé"n ) g, (303)

BRI B . M I B RL ABE
B ) — M BBV 08, 9 — A B i T L 75 T
KA, ERENERELAE TEANEERRLA 5T
5 R— 3K &ﬁ%%@M@$ﬁ%¥%E&%$mﬁm B A ik
THiEM.



N BT R 03 R
3N
=g 2 mis? (3-1)
i=1 :
% T R, IR ESR

Q::QE: e 9QEN
i IE s b 55 JR-T- B e i b, 2 1)l A F R
P&
V m; #i:EaiSQi (3-5)

Bl A kit B RS h T 66 7 St 2 B 0 2o 2 BR o B B A5
¥R, BME S P H I 2 MW RS, (u: mm&-uvm ST
B4 4 45 38 i TR T A 3

1 3%, '
T-'—"'z—z Q7 (3-6)
1 . |
=*2"Zw Qi NGRS

T B e R T RIE N, B S OB ML, B FTULER B A
MosRbER e, (R RE RS SR B RIR LD SE L B2 F . B RE R BN
EMXEBR of ¥ FRRTFE#HA LR_R-BEGHTPRRE.
BB M — R, AR AR X W A B S i br
A L=T—V B3 ENzHR

e
<2k, o (3-8)
B af:’i P
HE WA EGIE
1 axN . .
H=—2,(pl+alQ}) (3-9)
a=] . A,

o BP »



B EN TRAR _
- Q,+ 0?0, =0 i=1,2,-++,3N (3-10)
R AN AT R GE, 200 % B Sdrisd hairah i
s, Hh BRI AR A

Q. =Asin(w,t+d) {3-11)

@, IR RS o,=2 av,, BRFRBRAAEME FREREE
HEFZBEERXES-5), HHAREE AQ, fhiEshit, (3-5)
ft_-/J

i, =——2=—dsin(w i + 8) (3-12)

Vm

Y, — U, — ML R AR TR,
RATEAGEFARTNE SRS, WLENOEDAER
A P
BB TR A — |

HRIE 125 O R (3-9) 7 , W L 25 B ok 2 Bt
FHREMOHE N, ABER 2, B Q BB HEAHEN
YN BB ik 18 5 BR— iAoy BEBIEDHY

B

i=1

3;\*'1 3t o N
[-E '“2"(‘“"25@‘?‘— @i} )]sb(@n@z,-- < lsx )
=E¢9(0Q,,Q;z, - ,Qsx) (3-13)

RAFRG-1)ER— R B ISR, WEE e
WEREE

T = n 0102 Jo(2)=em(Q) (3-14)

B+ 5 BOMEXRFA RN



eiz(n; +—-—)km; (3-15)

©,.(3)- 1 %exp(«-%)ﬂmfﬁ) (3-18)

(3—17}*

E = E e, +E(n1+

i=1

AN
¢(Q159‘2!““!QSH}= H‘pa;(ai) (3"‘18)

=1

H LR, ARERIBERMBESER, XERERDHK, W
‘Eﬁﬁ%"ﬂ’ Tﬁ#ﬁ%ﬁfﬁ%ﬁﬁﬁﬁ‘ EX—-NRAN B
R L.

§ 3-2 —HEARSuE

Bl B IO BT, B 4R R B ER, RO
o, HNR—-RESS HEA AN ESSE, ABEAERRY
5, PN -8R THEFRIBENRURA T, EHED
BEMARTAR, NIRRATRIRMENEEEL

B 3-1 BYREy R FRETUEER - TRRNAL R, %
WEGRME TRERX o(MEIARERD o), BTREB AR
%, MidGm, FERE] E?&iﬂl_j}_ﬁﬁ} R M
- TR P -_%m%ﬁhﬂfﬁﬁﬁ“ AR I,

SURSESSIR LI I, LA B Tl — S8
u(u+&):v(a)+-~2-ﬁﬁﬂ+ﬁ§]§}1ﬁ - (3-19)

Kot O RonRP P HIER o R, H—RMMEERRELERR

v £2 o

et e —— . e e e -



w _§ 3 L L I

(n— 2> (n 1} B {n-!-IJ (n+z}

Ks-) {a+ "m;;"'lll}

B 31 —ERRTE
CREWE 8 I, B TR ASE LT, AR E T R h b

ar
WM a0
HHEETH i - H B ﬁﬂ’]#ﬁﬁﬁ:ﬁ

fﬁﬁﬁqﬂﬁﬁﬁﬂfﬁ E%ﬁmrﬂﬁﬁﬁﬁfﬁh &R BE Ry
B, BRBHEDV HREH, SIANELELSHN, RBEHEE
H_HZHAXR, ZEEPE» ?ﬁ%ﬁﬁﬁ@ﬁﬁs ERAE
AR ERE M R, :
- ERR(e— 1) RT 5B S Sttty B =
"_fﬁ{.{h“"le)bﬁﬁwﬁﬂﬁ*ﬁ%ﬂﬁﬁ=ﬁﬁﬂ‘-‘
o == Bltari—it), BESIFA SO H MR, B
mfin= B oty ba) = Bt 1)
=B (fpry+ fny— 2 By) : (3-21)
BT RIHNE TR, EETHRENTESF, WRNDMTHE,
(-2 ks L RFEEN PRI HREF R ITR,
BOE T AT E 8- Sl N 5 5 W )
' : S L Ulsh et (3-22)
Kt o AR, (WFHBERMEFKD, fPHIXERN

» §3 ~



¥, REBRESHSRETEHEW. RAFRG-21),F

m(imjzdg"{ﬂ'—“ﬂ:ﬁ[AeHml—(n-H}ﬂ}+Aei:m_{n—1}nn

— 2 Agftoi-men7] .
—met= fle " i —
—2 Blcosag— 1

ﬂz%ﬁg[ 1 —cosag]= %f—sin2 (%txq) (3-23)

A(3-23) 5 n X2, RN MR FBREBHEHR—FHE.

e, RE o 5 ¢ ZABRG-21)EXMRR, (3-22) REHF

ATEIFRBGR BECe L2 MHLARAWRIERER.
THEITEWRG-22)ANSBE L, B —-RES&ENRIK

i( m—“_) = Apt(wt-e%) (3-24)

w

BRLREUNBR. Kb o BENESE, A BREK, = 2

BOEE. BEHETESNRE P o RRSEER— K, T R
(2R na BADLE, X & - & F12 AR
A, B T, — A RBORRRITE KT R MR o 0 5
#), TRRFZAERRE MEETFZROMEED 6. &
PG RB— A BB HE TN ¢ WL, RTER,
A6 (3-22YR AR 0g KB A2 2 RBMIE, FiHKT RS
B LELBAEMRR, XEW ag T LRI FEEEA -

—a < dgn B (3-25)
i
X - 4
~ 2 et (3-26)

ARG ¢, HARERMOGUERRBE. o BEIETEHE
RHAHNEME, A 2R BEXRNR A, T AR 3-2 KB

'84‘

. -l . . L. -
— e e m mee e mhwer e v e e g s - el g



. X TETET 6K OIS EERLRONE, KER
FERTRHBR 0= Jo (WK A=10) ¥, RERTRE

BRNRTRY, RETOSEE o= SRR A=1 o) i
B, 3% aqg M2 2, RAT—FOFEL A MSRTF R AIEER
5 BEE RS TFUAENMARED (2 +3), HE Y.
e — N,

» ‘{,
B o3-2 #ako mAR—RamE
2x P T“
Ktk g=g = T
2 L. 1 Pl{ b

W SRR RS R %R L LR TR L, BN,
T BRI EMEANEN HRG-21), T—HIRNRENE
BT BRI T A AR, S, 7R S8,
BBt s A R SR B —ME S, B, BITHESRE
Ry AR EDHE, BRARPERTEHNFERE, Nl
THRHRFHHBEBEB LR, AEMFERERBS. HTHE
ﬁiﬁ:ﬁ!ﬂﬂﬂ, # B-KB(Born-Von Karman)gHmm 3-3 B
Eﬁﬂﬁgmﬂﬁﬁﬁmw~¢ﬁmﬁmﬁﬂ;?E%ﬁmﬁﬂ

.+ 85 &




il
!‘ e 'r”’", I‘ o
;i'l Ir Ir
/ i

B 3-3 —B{HEARE-REALRKP

WET, ATREFHARRTASMN, LS ReRE A
RN BAEREBRK, HHOEHBETUEELZEED
B, MUBHKHAETLHASENHOTERE, LWRAR,
Bkt » BN, RATTRLHE R, BT HERG-22)0
HAALSE, XETFER

—Hmen) o | 3-27
erren=1 (3-27)

B
g=5"xh, (h=1B) (3-28)

RO 5, o M BRI AE S i — B0+, (3-27) iy b HLRER

~ D+ I, —gem NABERIE. BILL BN AR

foBE, ¢ TORNAFRRIGE, B4 ¢ ArEE—-RE, REVD
AR E, NRA-SRRTEN B GRS 3RA, .75
Bl 4 I BR AR,
. B %ﬁmﬁﬂﬂﬁ?ﬁﬁﬂﬂﬁﬁﬂﬁ%ﬁﬁﬁﬂ* E%
AR AR R, RNBBE, A PRBERE
éﬁi:"%%ﬁ ﬁ‘ﬁﬂmi‘#ﬁﬁlﬂ — R4 (3-27). RIIBKE N
i LR (3- 23);k{|ﬁlﬁﬁiir% %ﬁi’.ﬁ*iﬂi—*’i‘ g Eéi%‘E'Z
+o(g) A%, K. BT @ £ ¢ DASH, REERG2DR



WERMZSRT, Hbmy ﬁn@E—qm a(gy

=o{~O)WERIMER T8, FH(3-2) LIS R

Bl 3-4 B T o-g ZEMEN . diF R, g RikEE
~ 25+ ol i FRMLR K ¢ RV TR
5 FELNA .

Fra T
g8 ql_, +¢

W 3-4 —HARTHEN - KBEXR

% ¢ AT MY TFHE A>e, 108 3-4 TURH o F 1
T q, HA

o=( a/%)m . (3-30)

XA TEZTREHHL, nREEIMERFHNRLES S
B X R 0h 8/a, WEER DRILIE R

ﬂé:ﬁa(%) - (3-31)
XFUR Pa ﬁb%ﬁ’ﬂﬁ‘ﬁ‘ﬁﬁ. MWBE m/a h—fHERER (I

* 87 »



%E*%ﬁﬁ%ﬁ%ﬂ%ﬁ%%%ﬁ%ﬁ%ﬁﬁ%ﬁ). B

¢ LR LTI T 56 R R RER, MWMdE, XUEAAAER
MW IT A, BRI, WL AR E BEE S I/ i j
BB 8RB PR IE R B S g,

CABTUE i bR e A bz 30 Y S I fRia sh o B i, okesk

P ah i, SR\ FEA, SIAR TR SEHN, EiXx—
Vg fa EA-— g B IR F R A Bl e R 2RI R F,
wf E R T AIEME(3-22)
fog == A @ @etma0)
W g THRESIEE n AMETFHER. W R-Fab BA BB
AR o B

Z B, = Z]A ghi@yimRen (3-33)

G2 RBH!—THR, BR

i —ingg -
| #n—mqﬂt}‘(q)e - (3-34)
I
Q(g)=vV NmA,e“ (3-35)

5§3.15G-0R%H,.EF

V'N%

ik QORBBESHERTTEEMRE, T8 B3k (8%
REBVANR SRBRAXETRORYESD

« 38 »

Vb= —= S0 e Q(g) (3-38)



1 . =—IBaY —
'I'/E';E (3-37)
Olg) RERE LM TR bR, EEITWI S (3-36)78 # L1 f7, #h Ak
MBESMAEEE MBS, ATIEHEX A FREMALL Fﬁ
OE FF-9

LT

JQ*(g) 2 Q@ — (3-38)
F—AMRRA(3-38), TN BT B A B & H-58, H
73
= ,E Q{g)e-n (3-40)
7 5 Bk
o= g:o( ~g)eer (3-41)

F (-4 B E Hh b
g 3 Q¥ (g)ene (3-42)

B oA u. ﬁbfﬁu&,#ﬂ:#:,bbiﬁts—él)i‘t 5(3-42)F;, " &0
—q)=Q*(q)
¥ O ERRG-39), a,t:{%] im@ﬁaﬁﬁe?ﬁﬁﬁﬁi%# %
g=q B, (3-39) X BARELER N, Moxd W, $g-q'=s. &

HF g .;;H- xZmh AFEM. FH

i-_ nas_l By H 1—e
N;{; _]"E{ "= 1—e

ENEA

igs

s B4 »



A

—_— :'D

l_ei-iﬂ}lv

(3-39)RMBLLEW. |
FERRE A RARR, R RRDE
ZHEE, | |

_1 »
- zmzn.‘un

=“1_m‘3_'1n'?zﬂ: (Zﬂ: é(q)e-maq)(; O (q’)e— =" )

2

ZQ(Q)Q(Q )( ;e—mawﬂf})

g4’

-

3 D@0

I*-*

== z (3-44)
zzmmmﬂw ZHH@I

e

=___ﬁ Z (Ju'u_:un 1}2

¢ [r_ ZQ(qﬁ)e—mnw(l_eiuu) ]

‘B — it ! W giagf
o Q@) (1—e)Q(g") (A=)

e’

[

- 90 .



):Q(Q)(I— 1 & —Q’)(l-—-e—‘”)

_Eﬂﬂ

> [2—2cosaq]

=3 2(q)Q*(q) 2

=3 el UNQ (=5 36 ADT (315>

STCATH Qlg) 9 F S BB AT E kR, A 7 LSS

Qig)= 3—-[a(q)+ib(q)] (3-46)

alq)5 b(g)ar B H vt iB R &5, Wi

Q(q*)'—'Q("—{E)lT/]E[fﬂ{{i)—ib(qn

T——E[az(q}+b*(q)] (3-47)

=0

e A(3-45)4 718,

U= LY e aXq) +52q)] (3-48)
=0
L a(q), b U AFE LT a5,
ng 3-1 AR A IREE, — B T miF e, B v Cid
B T-RLe, B EARER R — SRR, B R,
iE SR AT ENIBIR IR A%, BEER N H D

" e 91 s



-‘3“:--( n -F-i)km, : (3-49)

2
B2, ANNRETHRE -0 E 75 HiRIpPEANIT#
B, TR TR I ALL F 4 R AR A7 Y » H  3R WE H RS R BRI
Edks, BB TFRAREMEEMDHER L& 1L, BREHELN
B ke,
LLERgss v, WILLA A TR IE S " R R R. A TR EHERE
PET, ERNEREET bo,, — DK, g2 —8 K S, 550

R EHEDRIET (v + ) )i BEAM,HHH 24

BT, ABETR, MhTF(RET) S Snm 5, S
BUL ho 87T, FRT N EAEEEH ho BER, TR W — 7
F L BRTR R o RE RIRH A ET. BB HTHCE
R RBISED AT ER R, TAFENHE B &
X, FEEAREENRT BT, R R TR
BEHREDEBRRT, FERFAEREHORERT, R Y
FERUR , 700 B P A 1R B RS RG89 , RO BEIK BT R VR 18
Fek AL, BT R R MR,

§ 33 —ANFETH EFENNPHE

T RTLE R R R TR RS, SRS 2
- ARRPEFPRQ, il 3-5 B, fEESS N RSBE TR E

(2r+ 1) (2mr+2y

A 35 —RUKTHAEY

« 42

Y e p—— bk kg



o 5%, P.Q R RS BN m f1 M HoR bt
WBE, R O - o o, Badirs RN, R RA
SR T MM TR, Efﬁfﬁ‘ﬁﬁiﬁlﬁﬁﬂi il:b—-%ﬁﬁf%
HHER, TR AREFREHS R
PIRT: Mo =—P(2 tgn—Hant1 — Hzu-1)
QRET, Mrﬁanﬂ:'“‘ﬁ{z Bout1 — Honys = tgn ) _
XA RBAEH SR LEFRASNARBETE NS PR
FMNPTQRTIN, xR AR 2 NI HFEMBEEFBRE, X1
REETARRMHRER jug
fan __Aeirm#-(ind}QJ )
#2n+1—BE flae-(zrinael (3—51)
EE-51B R AEEH EBGR-50), & R ER TS, LS
E:)|

{3-50)

o ZA: —.'aq_;l_ 2T _ A
{ o G(e e YB—2 8 (3-52)

—Ma?*B=8{e 7 +e")A—2 BB
FRE n Xk, XYM HH7 AR TREBX HEG-51)E13
AR R, (3-52)aLAFERLL A, B Ak Mk &Sy
W h
{(mmi—lz_ BIA+2 feosagB=10
2 ﬁcﬂg*;igﬁwt(ﬂi'mz—-z BIYB=0
’Eﬁ’ﬂiﬁﬁ%#%

(3-53)

mew’—2 B 2 Peosag
l 2 Becosag Mw?—28
=mMwnt—2 8{m+ Mlw?+4 f*intag=0 {3-54)
N LA ERYE o* IV H B, ARERRT oK

R B e

(3-55)

-939



i ol f 02 4LM](3-53), LR AR B _am,

(_) _moel—28

2 ficosag
( ) __ mei-248 K::::::::ff:ﬁfjx

AJ.T 2 Bcosag

W BERG-SDaHSRIR ZRIERA 2 a)fahiiH2E% 2.0
B A 48 060 B 2 (R A8 25 B B AR A AR AB R AR P R (& Q@ -7 )
2, R 2 aq 5 2 0 BE A% L HTART
s Lhs LRE&EH M AR XA ¢ fHERENERHE
—n<2 agsi -t }

x (3-57)

7T
e T

WEASXAUERE SR THOAENK., 58X A HER
fERA I ¢ T, B RTA S R0 (3-55) Frr W o F
_ A AE I A N — R R AR R DL R AR AN AL o, fH R W
ﬁﬁi?ﬁﬁbﬁﬁ#ﬁﬁgthﬁﬁ HEATE . #}h(s 56)2;!&% 3R
A A i 5 4 14
N(2ag)=2 xh, (h=3%)

.
Y zn%— (3-58)

T ¢ RBET R 5 Bl -, BFLA(3-58) o &Rﬁm

A

=+ NARRRIE L, N AR R —

|RIETH ¢ TURNARRNE, B4 g R MR, Sink
¥, FFH 2 VAT EEHERK, ﬁﬁfﬁ%ﬂ‘ﬁ!‘ﬁﬁmﬁ iX 7 W,
- CAEFI SRS ik,

B 3-6 RMRIE(3-55) B AV & TR ¢ BB o Al w-



BT o BB ALY, BT w—%ﬁﬁ@ i

REERSKERE T AEFHERENER, LF¥ B MEEEN
AL EERERPENERESERBER. THEHERLRRER

PR i 2

H 3-6 MERMEFH

FiHt A2 o Tk EBRAEIE, N(3-55)F/H, Mg

0 B, 0->0, IEAHE 3-6 IR, 2 g AN

M. M
L ivagn AP g
FILAE(3-65) A iRAN "RARH
o 2 szrilﬁ,(aq}‘
®,
‘ o 2p
@-~=a m+ Mg

(3-59)

« 05 »



RPN TRMSE R TR, KSR s
AT BRI M 3, ICHLRE AR 20t 28R o XL PR MR E
HFRAIN, M g0 B o0, ik

B -

M- REZE g, FEAHRETOEHETL B8, e
for MRS A Z B
PRI, K g0 b HHEGA T TFIARME

m'i"“a.l_#-(_fzﬂ:ff_’ {3-61)

.+ M)
HA(3-56), H 4 cosag—1, 3F

(%L""‘% (3-62)

= Wﬁdﬁﬁ%ﬁﬁﬁﬁﬁﬁﬁmﬁuﬁ
— T (PIET®Q WA # T A IO — R G MR
. (3-62) XX 1 00 bf R RAN LM K ROUA,
KA B L PRLO BB RO E R,

%%Eaf**ﬂﬁ&%%ﬁﬁﬁ%ﬂﬁ%ﬁﬁfﬁﬂiﬂ% AR
W 3 30 50 7= 2 — 5 (R VL SRR 4, JATT T AR el SOMA T A .
BT I A TR P i B — B8, WL RENE R S R 4
HEREER, R ENRARRANRRRT B RE R, EH
3-871, RIURKBE W o~q K&

o=cyg (co=Yik)

e o e R — P, ARFOR 0 Bk S i B LR 0028 R
BiFENLRARDL. RERAFEMNER M o LB E
B, AL B B AR e 1/10°, BTCK, 68 o O B AR BT

* 95 »

—_— - - - . - = P S SR S U R



- -0 G- =0
tH Al *tl AM

cy ’ ﬁ&““_‘ch!

e 1 _ 3 3 1 K _F ] — oy r r r I K. 4§

B 3-8 mBEEACkREREAGLE

2 - 53 b3, 76 B bl DARI R SR 4 , 57 2 B v el T 4 e i
BT ETFHA, EAERRY, SRR ¢~0 Bk
. KEREERELEN 0, (007 105—10%/s i #i B, B
FEEAT A B, BT R R i SeIR AR AT e R E AT S
C A oo FEIERIR TN X R AT AR E S T — D EE SR,

CERFER S XS N, o M KRRV, X
T ey [ R B0 TRIE, ¥ 42§ -5 D RCE— 2 1 TR,

§ 3-4 Z=HRERBEI

S TEEMBME S QTR T R RDNEASE, X
—¥ {1 L A PG SR 800 T 8RR TR 0 =4 R 4 1 R 3D,

- = 97 -



ZEERER » FRERFHERGS K, » R TR
My, =t cy My, JRMLAILLYERE, R B T 5
R(E)—E;a1+32u2+33a‘3

EEE‘P%H?H’J{J BH

o), w()e (),

A, hBEHE A B S R

() ) )
MBREFEHOEE B, TSR —RERERYEE R,
mkﬁd( i)= o (3-63)

Hork B 5B B A BT IE 1,2, -+, n, @ REEFH =
MBS R, FEARERTUBOSNES KEK, HRWOE
KR—BRLALL, TLBR

w ) =i for2() o] (3-64)

HERHEJFREFHEAFHRIBAFTHEANTFEEHER, ¢ &
HRMRE B ¢ MU, ¢ M IR IS B . A (4.,
Avgy A1a) s Ao Az Agy, Agg), - WHARBE, A BFIO 2 %
ﬁ}iﬁhﬁﬁﬁlﬁiﬁﬁuﬁﬁiﬁﬂ (3- 54)s¥ﬁj:ﬁTT 5k o 15 4
Py — MR,

C REETTLUERS, (3-6 4R A 3-63)LUE, WAL 4., A,
Ay Apes Ay Ay AREBRY 3 A%ﬁﬁ&ﬁéiﬁﬁ&

9
24, = ., ( Yo, _
M A= 2 Can Ly 0 (3-65)

THRERATE F’z 4~ 3 n ﬁtﬁﬂﬁ,ﬂ.ﬁﬁ%tﬂ]’ 3n i iRo,
(j=1,2,+-+,3 n), ﬂ'ﬁkﬁ'ﬁiﬂigﬁrﬁ g0 ﬂﬂ‘:‘ﬁ'i‘*/f‘ﬁ W00,

= 98 »

R i ca dmt Ma eadlw o e



i BAHX =R Ay, Ag, - - A, BT, L2 U R Bt PR
TRE—-FED., XETMRERESHEERE, 55 (3n-3)
BRI R » AT 2R RIRED, FREARDRE
Sk, PTUAEZ 4@, X—hiEkR e, H 3 MHEEHR,
(3n-3)AMJe%edk, SHRA 3 HAH2HE, BaraROLEE,

RN ¢ RS HERE FBH W R
BATER. RIIESIAGIE e 2l AR AT 1«
WX b RW, RINC ¢ HEMH AR, TARRELIFN ¢ A
 FAHIXA TR R E T, “q 2L R & by, 6, b3 HEER,
il 4 5 Bk

¢:I161+x363+x353 (3'66)
FIEA, RAYE - RELA K £Z8%0TH

MAR, - Nya Y= u{R,)
}F{R: - Noag )= p(R)) {3-67)
(R, — Nias)=p(R,)

Hrpa e a; HRBER, N, N, Ny BBE=AERFRHDER
MEHARELERBE N=N,-N;+ Ny, p(RIRFE R BALE
BEMinis, (TELE khEd—RE =00 8), R &4-%5,
W E a. 71, IR A RS Im N, I 440 RH, (i=1, 2,
3), (3-87)NLFERHFEK

o Na=hmm=T v ﬁﬂ%
j
lq- Noay=hy2 ,,,M:% (3-68)
. C hy 4
9 Noas=hs2 7, %3=7~

ke ks RBERL, RIEI(3-66)3%

. 99



g g s
g N1&1+.N252+ .Nrgba

R q HEH G HHHET FA ST G 9 TREB
- (R x g )= * 6T B BB,

X EF AR R a5 IE R T Ak Rz X &K, AT
GBI T Rt R0 ¢ G ¢ SRIB4) 9 M
. 1 _'!':'-!Ju

AREE=— 7 5 a2t
Ny .(ﬁ;xﬂrsj -
(3-70)

VARKGEBL GER, e 20BN R KE LR ERE R
fr BRI BRI s e ™ LA U R 1),

M FREE T, 0 W RAEF AR AR RZ 8 5% 3 4
HIBER, AARITE(S-60) iR T |

g tELIY-d

I g BB T RE G.=niby g+ nyby, (nyngans A
el DRBT RQ)-Go=2 7 (Liny + Loty + Lang ) 2 7 BB,
HAMLRIARR Y. XFBORN T R TE A E AR, dR
FEX BB o W, Him, TR E— B T 5 M b
R 918,

M 3-9 g RIREFIE

ll,ﬁﬂl

— At o P oanm . L et & — — ot el




B9 — MR FH R EE, TR IR S
A q B, st i o EAEE SRR AEE— N B
0 g, B2 ZmAAEE—A G, B W3 A R R R A,

HTRFRERTS o 4 MEEDV/(2x), BHLAR ¢ .25
B 2

IR T BORIABL) x V /(2 w)d=
MR EEHHEBREMRE, T8 eF I H¥ERE, (8 n-
3)AER T, LA (R e 1 A A B
AN+(34+83n—3)=3nrnAN
Eﬁf mﬁi N "A"f %Fﬁﬁrﬂ& ﬂﬁgﬁ J:‘.ﬁ[‘ﬁ*&ﬁ_' f&f%
Tty 2R3 IE, |
B g RETEE RS LR AR EARR F &
fy, EHRENE-A BWE CERRELAE EE) M AR
F& Bl TRENEAESE, mXeE TR E RS MR
RE—HEWE . 08 (3-9) dhmiB B T8 LK, 7
LATE B 88— A 30 X 5 P AR T80 7 RO R (B SR & 1
B, 8 — A B X B A B £ 5 5 st i |
@, () Y65 ¢ BERBFR A AL %, IRBEN & KX
. EATLGE R A RS E], W DA BT AR E R
FHRBRA B e B R MBS R L R A R
HERAmIA. AR Hrak SRRE. o FRESH
F e BT RMEEADEER RO R, KiiEskksig
WAEMBMEE, TEROELTANGHT. SHA6%h e
8, Ve B AL BE 9 B, — AR08 3 BRANE (A,
sYBIBH o RN Al o, (), =& R GE BE % B
FRBHF R SHEAEET M AMXR, ¢ BELEG— 4 o

B, BESXATHAG, Wy 5 7 RMERIER, XK

= 101 «



T LASY S8 3% Rk ol , 60 0 SR T B 8 TR 47 T U e 5 48 T 1 » MR B IR
FRBEEFRNERS N, WROBRMHEGHMmE, &%
B TARTRTSE, LA TR PSR, TO Fnlls i, LO
RN,

B 3-10 P& TRERGIR I TE, 1T Sff |
FEEANET, Bl 2R fR b5, (2. EHE
3het), B AR HY 46 AR BB IR AN B S5 R R, R
AR, Bh SR AR AR,

P TERmeY)

"] C1,0,07¢1, 1,0} 0 (Ve Ve Vo ¥

Bl 3-10 E:YE iR

B (3-11)H 4 T GaAs fhik ¥i%, GaAs 2 II-V i & &
B, R NP &R, iR EkiEs SiRALL FTEME M & F

g=0 R EF I SRR B A SRR R A HFE N, ﬁ%ﬁ—?‘ﬁ%ﬁh =
B, B rRRRSR , MR 2 B K,

0 3-12) A H T 4R P Byke B, TR RATE O 3 %
RIS AAEA, AR, e R g HHE o (@) BB

-I[}Z-



: ' e
] a 1 - b &
t;nd P 2 “’21 lcnl:rn\ﬂh o
8l oo i = tag
. ‘ | .
E f."'a | *
E [ 4
w S ‘
E ‘;g hd \ AL
1, ! °
| ' iimﬂu a : \ o
I oo
o 2]
] .
) €1, 0,00(1,1,0) o0 Y/ AUN

H a-11 GaAs iR

m'”m{s"’ﬁ

;

(O00) CO00) @ — (V4'4'A)

(000) G—= (100} {110) (3 A0) ==q

B 3-12 Pb gk i%

MY, R AT XY ¢ HHRESSBEP BT ZAAA 5 H

SRR, FEB(Kohn)1958 W HE T SILH XA E, &R
F B, '

§ 3-b ETFREHELFHR
—. RELRGBRUERHIE



B f1%nE & S0 MR Bk B GRS I R M,
W R E LR B R iR SRR B, RHR
e T - 1 SR R A R B B2 3 B T b o o 2% i, 3
e i o o T LB M Bt R R A TR 33, MR LR
T Bt A i th VT L4 22 R BR 1 A Bl 2 F5H AT i e
KR ARE, E. 8 T2 MRS, R R R e =01
W, bR AR TE S T AR A Tz Rl AR X R B, RS
BREENmBEORS, X TARK, UXHAEIH, SMERA
AT, RS I M, R M. %7, KBGET WHECHE
R 2R R

W;(g)lfzfn+—#_) (3—%’1)'

Joh =gyt AR Q SRR b DI B

B-Faues. iHMS T TH— ERNT R,

Wb, W+b,E (3-72,

P=b, W+b,E (3-73)
XEPRENMICEE . ELEZRNBGREY. 2—-IVELRE
B R D AR, K A FRRRR L E AR TR
gt aifft, BESEENRBFEEMDE NRIL; ($-72)
(3-73) PR BATPEF N, vl LUEB] bia=ba (AJLAMNEY 2
REAHFREEREFR),

LL_ERE g RPN REAMA LA LR RWE, XN
RRE,. WEARERBUEARNM RPN E ~BImELEE. &
. EBEGFARBBRET, AN, EEENFOLST,
BERIE AEFHREMAYEE W, £ 03-720 W 0, IREBH

big
w=_lug
by

= 174 -



P:bmWerﬂE:( bgg““" E (3-74)

AL S
D=, E-P=¢(0)es E
£ |
P=7e(0)—1]g E (3-75)
ot oo G EPHER, c(ODHBBNMRER, 5C@-TRXRLER
EE(U)*leuzbm‘”% {3-76)

HEREHCHERTHARRL, R BB T 5%

TR, M REE LB RA Laih e, FW=0, 8RB 3-73)

#91 -

P=by.E

ASLL LR pydad:, Risr ol B SOmELE, 83|

Le(oo) —1]eq=bg (3-77)

Hop e(oo) 4RSS RE R, BG-TTIRAB-76)F _

[£(0) —e(e0) Jeo= — 31 (3-78)

TREFRAR LSR5 B

. = by = @}
@0 R R ICHE WA B, LU 8 B EL SN i o I 15 B
N Ak |

bji=—a@f
{bmibﬂt:[fi'(ﬁ)E(m}]”%f}“ﬂ’ﬁ | (3-79)
bag=={e{co)—1]eq '
S RERBENGESE o SYAKHRE o,,
2R AR T M B RA, S0% E (IAY
MO, —RERRARTFUHREENZRNESER. S TRE

- 105 -

*



®at, FTLAMLL MG Bk AR RA. EXRNERAR
ISR TRERERTEN S RARESSEX. HSTER
TR ZBEOESEN. FHREZ N EME, RBEREEER
- _

woarAem LRk, X WRLIa5H W,
MW RR A
v-Wi=0, v-W, -80)
vxW,.=0, vxW,x0 {3-81)
mzRnhiEEna g
{v-D=V-(enE+ Py=0 (3-82)
vx E=( {3-83)
B-72)ABER, A (3-713)M(3-83), /
d2W 2
—gr-=buW, (3-84)
w53
| wi=wi=—b {3-85}
EH(3-72) 5N BBHE , R (3-20)f1(3-82),
W bW, +51E  -88)

TR (3-73Y AR BEH
V P=b, V- Wby E

FE(3-83) LA

F'WL_' b ‘;"'E
12
A, _
Bg}'!“bg:r .
W, b .E
fe A (3-86)

= {06 »

<



dEW, b1 _an
- dt? (b“ eo H‘ng§3 87)

FML@&WT bay=e¢le(o0)—1]; f"—T——-aD[e(ﬂ)—e(Dﬂ)], BAx
wi=—by, FRA(I-8TINT |

. AW, e(0)
di? ]L_e(m)] W,
Hil
T e(0)7
@i LE(m}Jma
FEf i =1
., [ (o)
&g, w[e(m)J (3-88)

X (3-88) ¥ ¥E LST(Lyddano-Sachs-Teller) % &, E—HEA
EEER, BT R B £ (0) BEKTRMA A
Bk e(o0), BLAKERYMAHE o, BERTRILERENY
B or,, XRED ST S e B g,
THRNRE D, ATRE T H e muE, RIEBBHIIEA
RELE. S PLAERRNER ¢ FR, — BBk, HREH B
K010 5 wp, ZEBR, A (0], —wd,) RIEBHF RN Z.
TR TR PR RE, BT, B 0L AR NH o, =0,

=, RAERWEHNEFED

W ETRRAFBG-TDONG-THHBTET AN KR
2R, MAEMN—RGETIE A AR —F ik — RS
HTH, | :
BT RENBLFRSEHER, —FTREARSE. AET
AR, R iERE

g, —p)

" FRARRF. BT iiEREReSEE, TS NHESE

« 137 »



N e - W1 AR BUGREARERY , F 240 ROy 2 A fEom B
Pﬁﬂzéq“(ﬁli—'—ﬂﬂ) o (3'8‘9)

QARBRAR.F-FH. ERETAGQETASENBBIER
R ERNL, XRETRBEMET-HIEREDN, §#
MM Fz)RERBHT RN, —EXiE, RIBBEERE
b, th A R « BRODBILR, M a+~.a-ﬁ}£ll%'r£%%‘
B THMRILR, ED ED) FoREA TN LR, ERKR,
R 2R R

Poy= (@ ESp + a_E5p) (3-90)

il A Y BRI IR A

P=Pgy + Puy : (3-91)
&f}ﬁﬁf&rhﬂﬂm%(ﬁzﬁ%)mw FILBEEBIHR
HH R, WE, DHAEEIBE T EETRET) B
Ry, Bk, HRAEERT (B EMERBHAS TSR
B, MLIBRKESET(FTP)IR—MERBRRBANR, RIE
F 1B fC A R AT UL 2 O S IR LN R 2R ik R, 3
N T RICBT RN SRTFHIRWRE X, SR RER
SR, R S 1 A B B W LLE ST, ik
BRIN IR (LR = s B PSP 4RI, WERSME LB B2 &/
R4 0 5 A R ﬁﬁif&&i%ﬂfﬁ%&ﬁf%ﬂ#ﬁﬁ P, 3R R0

1

e

E,,—E+ o (3-92)

ERRENBHRIE, 3P XHHBRICT. 1£(3-89),(3-90)
-9 RA(2-9K

» I8



— D (g 1 1
P=-g (#rs }L)+Q(a++a_}( E+ P)

3 2n
2
P=s— 1a++a._ {g_‘(m_ (3-93)
=35, &
% EH
— 1
w=(g) (b
" LA A
P:bglw+bgzg
ok
* J" 112
bzl='—q_—};( Mi)_t_ . (3-94)
1— 3 eg (@
WRCIEL (3-95)
1—3 £y £2
ﬁif]ﬂﬁﬁ%%ﬁ%#iﬁ%m\.ﬁlﬁ?Zfﬁlﬂ’ﬂﬂh‘EiﬂJ,ﬁ
MR o r(p— ) TCED (3-96)
—%=—k(n_—m}~q*5‘;* (3-97)

K ERAE. AR FRBEHKR HAM. (3-96)ARRLM -, (3-97)

R FELAM . RIGH MK, #alﬁﬁj{tﬁi,ﬁﬁﬁﬂ
ﬂjg_:i’(ﬂ+"5‘—f) = — R(fy— P} 1 g* K

L
P )(3—93}

=_'k(F'+'_’F‘-) + Q" k E+
it P F(3-93)RfLH,

. 109



WRIEAE R(3-72) &
AW

di ~h W+ b,E

Hp

1 {(g%)?
b=y 3t QM (3-99)
M | 1l e, ta_

3 Eo 0

»

4

—_— .
brz== (M) = b (3-100)
1— 1] o+
. 3 &g -2

B, BT (B-7T2)F(3-73) A X —HEA T,
e R L LT
ERZETAMEHEZ T A — R EsEE, WA LIS

REMAHE R, SIEEELS AR RMRFIR. A CURAMR

B AR AR, %Exéz;iﬁiﬂﬂhgl/\#&ﬁ’ilﬁ,ﬁﬁﬁ’é%ﬁﬁm

¥, WH

] dﬂw. ) -dW s
HEEZ—-: b11W+blgETT a1 .

Hrp A E— Jﬁﬁ&iﬁlﬁlﬁs T:‘E“‘AIE‘.{EFFJ?:ﬁ ALY
= 91:0) PR

ks—lﬂlj

E=FEe ***

= I[10 »

J T

T e o me e mr s e —



W Woe e
fLA(3-101) 43
-—-mEW::{buﬂ-iTaJ) 12

bi‘Z

W:H:b“——mﬂﬂim?' (3"102)
f3-102) R A(3-T3) K
_ bl .
P_[ — by —wt—ier + 0 ]E (3-103)

fOEMEKBA by, 012,02 IR TRA LK, FHFA D=e,(E+P)
=:e{w)e kE, SRR F)

e(0)=e(oo) +2{D=el2) |

wd—- @l —ior @y
(3~104) A —mifE 2 SR EH/RESBEEOTER, Td

B AL o A sr B RUE A
sibdy=z"(w) +ie" (w)

wl— w? - 2
(0f —w?)i+ pir? Fe(0)—e(o0) jwj

(3-101)

e {w)y—=e(eo)+

., or
e @)= (i —?)+ olrk L2(0}—e() lwg

Wl K TE B T4 o Bl R A8, FTUAE HI7E 0~ op 2B — MR
Wk, BB Shor, X0k THHRIEN MR T HGS B R,
X FHEEFIR BN BT S RS AR, R AR P RB, Bk
BAE R IOLIAM B, B 3-13 P67 55K HOGIR B RIBER Y ik
FRHE SR S IR AL L 550 2 LR A My BB T IAS Rrot
%, XFHEEER S NIRRT LGRS,

., BAMT

# EEARe . BETREPEBSRAESER M,
WE V< E=c, Wl E YRR, FHH, BTEREEL
5 o4 B A6 R PR ZE RRO M BE , POR I B V R 2 DL 25 S S
e B R R A L . 3 BB BB

= J11 =




" é

B0 ACH)
Bl 3-13 £r5FE#R st

MR RN R, KR LGRS RN BB GRICENR
HFEEBHEAAPNRA, ELRFEHRIPBER ERRT
fr ek AR At IR, RELTE 1951 £ RN Tix M,
I HILX MR MR T RGN T, Fa UL P AU
FIXHABARA, 5 mEE TS, BT, REERFLHEE R
LAGILER , BERR OB fL 3oL,

BRI S H M BOLI M W T RANMERRRR TR
mT,

OH
VX E=—po——

a '
'E‘REDE“]‘P)

v-D=19

vV-H=0 (§-105)

oW
ot >

Pz_blgw +I)21E.

v < H

_—_b“ |4 ‘]—b[:E

'3, 0 e

. 112 .



W=Weexpli(gr—wi)]
P=P,exp[i(g-r—-wi)]

-106
E=E expli (gr—cil)] (3-106)
H=Hyexpli (gor—ab)]
fRALRSADHRE, M -
g % Eq = poo Hy
gxX H,= - cwie,E +Py)
g {egE - P)=0 — '. (3-107)
g H;=0
—w'W,=5b, W, +b,E;
Py bW+ 85 Ey
MR #
. b2 -
PD-_-- [._“.. hll _;—%— -+ bgg dl Eﬂ (3_1{}2}
fRA(3-107 )R E 3 XHRH
r 2
(q.ED)L‘EU_'Lb?E_- blbj’“%;:;"}zu {3"1{)9)
3% W AP IR
(1} éU\ll’E. Q'Eﬂi‘ ﬂ’ﬁ-
y
sn+bgz——ﬂf’ﬁi—=u
HaifiE(3-102) KLk XM EKR S
_ e(0}
LG_E-WJG}%
#3 LST XA,
(2) Bk, g-E,=0,Bl g LE,
FIHBG-10DAXE ¢, E,, H, = HEHELAN, LA,
QEQZFUG}IID . (3"11{}}

v 1i3 .



r b
qH = w(eqFy+ Pn}zmlﬂn'* bzz‘“"al—fa?}gu

1X PP BRar, ﬂﬁ

mw#wﬂﬁAﬂuﬁﬂ |
| Z;qzze(m)+ﬂ(£%_—i{;folmg (3-113}

PRI 8 G u, HI5 R e 2 poag ‘-""-‘- ¢ A H
P I, R

{(el0)wi+cig?) - 'I/(E{{}}m%—f— c3g?yi— 4 m%czqﬂe{_&g}._
{3-114)
|_|

iéﬁrfﬂ‘iﬁﬁﬂ’a@fﬁ‘&l@—m}q:,m B+ 520 X o R

—

Gr L =3 L
t 25({}0)

W= 00V e,

M 3-14 EEHEpERERE S ELAHESE

o {14 -



g

RO HEHN X TR 5 Rk AR A K

Pt R AR AL AR AL 5 TR REDE R A R (R R L D)
AARES HRBABA WA, 7F o0 M, oo BF eq/V 2(0)
X BT AR AR B o BT 0., B AR
A, R A R, 24 | g AN, ws BT eg/V eteo)
AR R, T oo M T wno BRI, AR AR B
K. HA AL M 0 eq/V el)] @=1cq/Ve(0)EW ¥ 85
©= w0 Fl 0=w50 M NKRHHE, BARIR, HILR& R
SHEE AT A B, wre<o<CoL, BB KT, EX KR HT
SrH L RE R IEAE B Ok e 1 1

§ 3-6 WESBRNEN LB E

Rt B O 5 R B 2 MR R B R (@) B HE B
kR, BFANE RIS RENFEETENEK ole) F
%, KT SRR R RREN, WL B SR s
PERL AR B HNE 0(e), REEMRRFEHELEFTH
TSRS G, BRI o T-00 20 A0 05t i S IR B, B4
B X SRS, MR HS, EXEBEENPFRIERME
{5,

ﬂﬂﬁ*%@%%m%ﬁ%Emiim¢%%}JﬁMHﬁ

ke ey AR TR 2 AT IR A MU T 11T, B o Bk )
A S 8 0K, TASD B o7 T 57~ Lo HUE. fErh T ik 32
e, B8 90T 05 s M 3 B, 1 8

WA LIERERE KRS FFrT R, BT E LRI S
S 3R, B

=115 -



F A
5 3 zivﬂ——_,t&m(q) Q

hol(q) BARBTHER, “+7" 5" "SRR RR R 5 5
FH R, @NERIEENR AR FERXR
p —p=2hg+hG, (3-116)
Meh G,=n,b, + rby + nobs AR T5E, he B4 H FHMEET
., HERIFENE. R, STHRDERATREL LGS
B, AReAERA0TsE, m(3-116) R RIGEFE.
TR BcRR SRR BEh, A E R R EP B H AR, (1
i, ZH G Y, FhETHEESRHOE (SAKRATL2EER
AZEH) Wags . Wi LR ¥ LR 6 A RS Bl
BRAMBTOTBATM) SR, —FE,. ATREBEBRA—
FEB M IR (CAA PR T &), AmELESETEMEL
P B 50 — 5 DL (0T A% BB MR 5 SE 2 R B 3 Bk Pk
L REFRPEREIR T Ui S A L & srfE Mk, R EEHT .
Ry LML Z: G,
MARLIE A M P-FRER p (IRER EF), WMEHAE

WOt m LB A p” (RIGES B, BRWTLL BINGER

- SHEMES R FEX R ME R ¢ IR BE & de (9),

Rl 3-15 AsoR BB L 1~ SR AR -0 0 s oy, Wi =
ST -r A, AR R A R AR T, BEBE
- e B4R , R A B S o 1 LB 2 B P R TR
ML RAMIRER L B ESE 0R RR RE Rath
S A R, BT R R — e, B R A R R e R
A TR S B GUEES), IR R RN e R kR
WM T VEFF AR T 50 4R 0%, IR B — B o B2 pe e vh T M s B/,
ERRTHRSARKRE. ek P TRNE (R
Folt 10Mem=287Y) LB IEE TR, X R A B TS HRUE

= 116 «

I =1




_

th T

B 3-15 dr#iisihnigE

g TR TTHREE A 0.02—-0.04 eV, EETHAEE D
FH R4 th T IR A BE I B/ mo #52h 2— 8% 10 %m, T/f
SO SRR G, B R T B IR 9, o BBRE Rl
ELE2%] M £ 00 SR T i TR B B R 5, A 0k
o W A R B, B A A TN, SC-LIT U TR oh A
J AR, M RE-IV, WSS e R T,
Kl B R, S SR B R AR A TR A A, AR
SR T (R B AT AR AL RS M) S R O BIRIR, 0
e 5 5h (0 B R RGP BB & P A I MR AR L. Bt b v
B R AR AL B R, M T —RiR (R ) F
hw'- hew,—= rhwig) (3-117 )

hk —hk  thet+ (G, (3-118)

Horh ok, ho REA B EIGE R RRER, R 1 o’ AR
MM RREMES. REpRERZAHE, wMRRE Sk
SRR, Bl SR TR ERIE SRR, HhTF—85 0

» 117 -



KL, | R RA 10%em ™! ARk, BBHIE PR P T BB R
Bl | LR AE 10%cm = i, IR A TR DN IE e , BNTARTE
Ai LI b B R A 0y ORI RO E B R BEE T, GX I
15,316 )50 SR o ife i £ < 1 L e v, B4 5 G RS
SR 15 TS0 RO T 0 B o 50 0 L 2 e o
— W, S F RO R R — A B, St
iSRRI, AR B R B 3o’ —o i/, BT
1073 % 107 i BROUATEACR 2O SR IME (ER, R
B ATE 3% 1010—3 x 101 4k, FROUSIDUat, A LI
IS T A S ARB A4 0R PURAT SRR A ) ST 0% A 4t
WA N LI RHE VAR RO, AR B A T, SR
o BIORIKC P T Ho3E B, (k[ 3-16 WOR MK A i 7B,

L]

(a? (U4

B 3-16 BT ryRiS S R E T TR M R
(o) WiE AT (b)) G4 7000 e &

DT CUFIFE X SR 00 808T, M5e dy ik i, 2R AR
M. XHBMNERRSRAMSTRERRRSR, WY
HOE T L M A A IR, TR AR RORRAE A LK X L
TR X SHR ML B (~101 eV YE R T FHEER (~10"2eV), 5
i b PR R ST 36 R VR P T RO AR R TR AR,

« 118



§3-7 B =|iE D

HE XN THEARAED SERA, WHEREERG
B — A IR, 8 — R IR R A £ SRR - (g — Bh 1
thiz gy, FrLi g 02 ol DA TR IR S #B L 2M W i A 4E
A RSt BATRESERERET, XFREIRsIRER
PR C A (s R B Y HEE . MidbaBioh i Ae (S w PR ) MBR B K
il 45 i R,

DER MBI R — — SRR SREATE, D R T
PR PR A M, Ui he, HMEROUESXERN,

- ﬁ!-ﬂl“‘
w=2 J'H_I sm,___‘. > aq)

R A SRS IRAC 0 Fl w2y D yial, R A AT

—PIREN MPHRBEETEHR - R FRESETANE.
LR A b MR AR, WDAR A, FeFar i 5 1% A Fom) A
flobiy, (BSIMBRB B Mok de BUE FEE Br R 1L a0 B 1 I
dg L B MM, gh SR B ER R, JUE o, LIRSk
PR EESHR o B0, Wi 3-17 PR, A B4 2 L

_ B 2-17 SR EAH RS
TSR R, Rom i, B

s J1G »



MM
M

kA RBEST 5 R RE2 2, WA

A=

mm
Vv 1—af _
g 15, e M T SRR M (o /s o s L el LA AR ) A
SR, B R A2 R B R B B AR,

X =4 0T TR B R T IR S A U, 2 AR IR IR
HEF o, 562X BRETHILRERT.

YRR R RNE T RERMN, I M >, B KA
AR KR —-FhAE SR Ay, BRI S R R TR A
FIAR B R E R R T I 2 b X RS H IR R
M, A SRR A W3R, fnlE 3-18 BLR,

SRR R ST AT MEEDIRT N RE.
i H SR B TTa B IR ST, 75 50 4 2 (A0 AR S B R B R 0
I, 3 rb i SR B R BT RE B A — B R A R SR U R
LB 2, B O B L 2 L — H 0 7 S0, TR T 1 T B

Gy —

LT

M 3-18  aeiRiRibiH R E
SYBUHM, R0 Mo, 1 M >> M, R A 0 M7, 2500
SO M R T R B, & M7 M R B 7
MMM BB X AR Mo BE (A M Rkt
A MM BB M MR B R

s 120 .



ScBRA R BRE AL LR BRRENEE . EXRS
fhoh RSB A R IR KRR E AL HEHRRIFR, KSR
iﬁ#&mﬁ’]#ﬂ‘&ﬁ#bﬁ%ﬂﬁﬁ$?€% HAEA I LA

KCl f sl iR EF. B 3-194 S T KC hiyde
JUER TE b B 15 30 S0 3 B T | AR Y JIE 41 S P IR W e,

BerEiem=1)

7

ﬁ...

AR (cm 1)

E 3-19 KC b Ag 80 R0 St e R o Sh e By

din P R 3R R 2 5 i 2%

HALS W AWRER, B& —F

S T R M W SR B A 14 B I B R, HIRE B E
Sk RTE SR MTRE TR, SXFREERM M WS40k
RORA, BRI REITREINS R BN, EERE NI EER
B, RERBENHERHIGR, RED EHH B, B F FRRH
UL, IR IR W R iR B, PITR M MBI A&

» 121 »



HEH A REHE, | (::::::}
$ 3-8 ERERABNEBFEL

EEbe A - BREEFEMRAF O e,

7 , CV:(% ] (3-120)
Hop E LE e it MEREEEER 8o w6, —&
S U8R A B ARES BB A — ERET AT RIEH. K
I r e, BRIEAERIRERE TR T HE MR S 2R A
M. X—WRINEAMEA, HXED T A NEHES6-1
Hitig,

RIBZRAITEICHERYSEH 84 HidED mEs
BB kT, kR HBE N, FEAAEANAET. ME3 N
AR, AR R IR R E=38 NE,T, 5 Cv=3 Nk,
BIEA 2 R 5 10 B R B TE 10 M B, 3 IR R b P - Rk R
B, EHEN, XAEASRRTANBRLE, BEMREH, i
AT AR B SR I TR C, REE R T, @A 3-20
P, hTRRE—FF, ZRNMER T EYAmRETEE. 2
—RIBU T RFHRE M XN RERTHE BEBRBLE
HE M | ”

BRERTHE, & HIERAEEFEELEET RN, Y

(0,3 )ho,  (n=280

EREFB T HRDZRE, 1S B FTAM ERi Q.=
1,2,+-,8 N Epm sy R M E s 8, BIRG ST LA 3k 5 4R
FHRERSENT S, HESHENNET Lk,

v J22 -



:- =
-"‘"/

Cpl ] fnm] X
L] 3]
\L

0 100 200 300

7K

B 3-20 BT TRE

E n ho,e tiedlral
I El

S .
T . - : -12153%
FJ(T) 2 ﬁm. [- Z e—n,—'ﬁ'm,-fkgi* (3 1 1
]- " = "5-
Ly B——ps, LAWLIB
k1
E,.{T}-_-.-%hm, 7 1nL p—n ot (3-122)
T B o g A 2 -~ JLAT S8 P R
' i
ge—?ﬁimi _= l_ta_r—_ﬁ""_"-'! (3—123}
oA (3-122) 7}
- 1. hoo,e FFo
E(T)= 2 ooy, + ] —e-fFos
_ 1 ) T ha, 2
_? L Eﬁim;_l . (3_1“4) .

2 Pt P — TBL S B 8, - REIR LR AR e — TSR BN,
(3-12) A% TR PR TT Bl an AR B

s §23 e



T FHRRRE I, kT > ho, Mie, /R, T, {2(8-125)
AR ko, /1T ByRRI, 53

ha 2( b )
- i+ +
ar.ary b _( kT ) kel ke,
gr T Ts }hm;+i(hm;)ﬁ+ T i
LkBT 2 kBT
(3-126"

RERHE—-2, XM ERAERTFERRARM LA TSR BN
FREE- MR AR O EE, x-SR 2 AR B, L MR
BB RILE R TRENEF(Re)R . BT Loy BRI T L2 .

CHTF kT <he, fH{EERRER, WLL 288 G-125)2 4
thiy 1,35

Egﬁzlﬂ* (ﬁmu
AT  CE\ kT

R BT (—he,/kTYARKEHE, 67 HEEMHRECE T2
Ay WX ERTLAER L RigR 2k, 3 70K I, Rk g
TFONDHE LRE, A TRAEBRER T UM, BT <o, i,
eh ¥ RES VTR AR MBI REUR , T XA A TR BA T
%

0

)e‘“*“”“"", (B,T<he,) {(3-127)

EHEZHTHARD otk HRER WRER. KPS
H 3 VAR Ew, DR

i N
E¢y=31E (T) (3-128>

i=]
S

= 124



an ax —_—
C,=30i=3" " (1) (3-129)

LRSS BRI, REME R A RIEESRR, T DL
BEHEBHRE, MTRERE RSNV MEESREDL
AR £—RIEH, ERAB e ZHEN KR HE
FE(P.Debye) BLRY,

TR IR A R iR A SR H TR BRI, BiRG#RH
R riRE W LUEERM M0, Brig Bl FalRA —H%
@, IXHE, HIEHEBANE P LUEZEA SRz, XF 3 N0
A woBydRSY, H(3-123) N HEAH

(Beoy/ kT )retoukart

Cy=38 Nk iorfesr—1yi (3-130)

M (3-130)fi— B pshva B b Eent, ATLLE Kk w e

SRR ERTEENS, H 3-20 dF bR BEG LB,

| *ﬂ&#&ﬁiﬁ*ﬂtﬁ,ﬁ@%ﬁﬁf&%&ﬂi%—l‘é}ﬁé%m,ﬂﬁ%ﬁﬁﬁﬁﬁ

Bely Oy FEMGRMN TRHE A, BEEREER,. ZHE R
A TR, SR THE.

’ i

5 -
-

Q

Chlecal/mel. )
[t ]
N

of
'

o Dl 02 0.3 0.4 0.5 0.6 6.7 0.B 0.9 1.0

-

/e,

M 321 BESRAICSTRES(EALSRTRBE, Q¥
Sy=wu/h X3 )

« 125



TERBARRITICNE SRR, SRR ¥
HASRD), BESHIEE G &S FOED TR M 5
(s, BT 3 NA-IRE B MR, KB B T W Ry
B, [ Y2 R A AR AR B TRT R
S HbAR B AN ED BT SR T, TRIT I G S RO R BRI
S B TR R AR SRR o, RS — A A, BFREE
15 [ R R R B TR RS A T SR A,
ﬁﬁxgvf}af&%mr—hﬁmmﬂmﬂ BT SRR
. R0 A AR T B N AL A A ;"”_j._'l__‘ﬁ_-s'mﬁﬁ ﬁf'_éy i U pi e
- “"ﬁ@i‘{:"rﬁﬁ 2 R AR AL S0 R 25 RGPS R AT . R
T HEEMREE ChE m

B S SRR SRR P T B RIRO T PR . PRI L

r R A BRI P T, T2 1k i

?ﬁ‘ *’“‘ﬁ'\ﬁ“
o=Cw - (3-1531)
ﬁﬁ%ﬂﬁ%%ﬁ’ |
w=0C,q {1-132)

C (S-I3DRGB-12) AW L ARBE RIS B B R AR S o, Mooy, A
PR & RORRIE S 9 A BRI, AR T il MRy £ B4R
B,
m-ﬁilﬁﬁf’-#,ﬁije g IR R, RO RIS B IR A
Ak, AR B MR R O RV o A ¢ 2500 JBRE 50 i
By 5T, FER BT de=dk,dk,dk, F ¥ E % |
_V_
{2n)®
VEERZRGMEGER. (3-133) %55 BE W, V/ (20 &
¥12) o046 q (G F B,
g SRR B TV A R, IR ¢

» 126 =

dk (3-133)



Fda

{qu

o

dq

do=dg.dq,dt,

5k |

Bl 2-22 feahifT K EEMHeH

AE @ 2Rt o S B, WL MR E AR, HUE(3-131),
(3-132), S\ Bk I 991 A 0 TR TR R vl 3d Sy, ¥ Toxad
e ER A AT ERAY , W EA— R &7 © ] o+ do R %3
B0 8 55

An=g(w)ho (3-134)
£ (o) FEAERR A 4R Bl 1 9 )7 Bl e b 3 R e A
R BERG T —4 &k IR s O R R 2 R I, BT RSB
e Mk TEMEE

IR B LA A ES NS RE

( hﬂ} )Ee#mjiﬁi‘
kT

(Ei'm‘f.ksi‘_ml)z

{3-135)

CF(T)“—:kBJ' g() do

M(3-131),(3-132),(3-133)MRA B R EFREH B HR o

« 127 »



AEH. TEBEAE.E o B o +do MR, BECY

@ 2 + o
q ("I q q GI

7 g BRI HIRE LR ¢, F RN dg fIRR

i ¥ H A

V
Czmysimda=

FL [ IR A B A A

Zx( 5 ;’:;(3‘31 mzdm)
WA BRI - ¢ HARAD RS, g f BUSRHE
oaid

3V

glw)= Eﬂgé'ﬂumz (3-136}

Hirp
1 .
T -% (“513'_ + —02—3-) (3-137}

BRBUL Loy SRS GRS R, A B8 RS
Wi, MMM, o WTHUA 0 B o5 1F B, 201 T M
R EKABENEFANE (=000, A=co20), ¥H(3-136)7;
Blor,

.f:g(m}dm

SR R ISR, RN B R ERY. MR miEsk
AR EIRIE , BB PR S B R 2 AR iy, T 0 B S 5T R
WaELRABE. BT, ChEAEEHKFAURN, R AkE
SNAETF, HRENE 3 N BOFBRT RRM B8

+« 128



RS, R, T HEREER T8 RREE Gull T
B, J5 TR E Ve I B Bt B A 2 DAL BE 5 35 BT 24 G R,
AT, 24 3 i DATRIRIOR N B T, A E RN, 20 BB R

S SHMAMBMEUT LR, SRR RIGBRHI%ER
WL, BB FRE. B o R T¥E— o, fkEs Kb LR 2
{13, T % @ LA 095 3585 T LAY HI SR M 2 MG BL, o TUBR BB A

iR I

J glo)da= Sf_j w'de=3 N (3-138)
o 2707 |
9
| PRY FIAN R -
wn=Cl 6 22(4)] (3-139)

SE AR TRIEMA R A (3136 L AR A K (3-135) 25

k II n'm‘m( kﬂ_} )EE'ﬁ'ufl‘_ﬂT
Co(T) =10 J kal —wdo
2:1..'203 a {Elmfi-gi"_])ﬂ

Jﬁﬂﬁ(s—ls?a)izﬁh:r_um%#klﬁ W T,

(3-140) -

Ejmm( haw )Eﬁm;kai"
— » 1 kol 2
C,(T)=9 fl( - ) : (e':“'””—l}3 wida

"R A3 {‘.‘arum,f#i" E{EE
= ? 0 : B
94 (_hmm_) J o (ef ~1)° dé (3-141)

| 0
E& R=Nla RNBHEE. Rb E=ho/k,T. o} J-;_.Z%ETEGLT

BRMFRIETALE B oL MBRY i

' ho,, g T
&,= f J (3-142)
X

e pfkit B, BRAARD-THEHEYR

« 122 -



Cy(T/0p)=9 R(‘g’ﬁ)aj:”r&f_:%?

@, HABRERE, FLERBEFER, Rk, BHRE B
fEsEe M EMERIRETE. @, TLIHERER AR HX0H
B, EERN O MRBER W REAR IF, B 3-22% Rl Cy
(T/8,)HBEHRURSEEEFLRAFEECESERN 05)
LR,

.
=
I

€ Ffimol - K)

1 i 1 1
o 0.2 0.4 0.8 0.8 1.0
(T.-"raa-}

B 3-23 fHEMIEESEEEECELSIEARERD
[® il , L.D. Jennings, R.E Miller and F.l1l1.Spedding
1.Chem.Phys., 33, 1849(1960).]

M RINEHESE— R B LA SRR RN
e R EEREMNBEERNER, KGR ME B HER
chi N ERERRESE. —MREN LB SRRk
EATREIRESHEIPEY C,(T/0,) ENRMENS

Cy(T/0,)=(Cr) 2w
Wi @, EEEFERIRK bk, $0EFITHNO, fik

£ 130+



20 A TR 0 KB HE AN )R T 3l :
'il"‘}‘ hi?}ﬂ "IHﬁfJ"?‘J—*A @9(11}&:1%, b%%tﬂf{ﬁm%ﬁﬁ ﬁ*%
BHERERERnmRE. EH3-24 HHERE AN @p(_’{ _}FI’JEEH:F‘

&I i
24 T Ly T
e Q;a;]/
A
lisp
FJ
@? 110k _ f ]
r“'\ F
160G ﬂi qigﬁ .
A N
} LMEE'_..HT-". . |
104 }5 llu e an 75
T
o324 EEEMNEFRE &, RS %R
JIERE . LB Clement and E.H.Quinnell P.&ys Bew,
92, 2580(1553).1
TR A IR R B R BT B L, MMM, £ 2N
G T ho R T W dk s VA LTI AT B0, e RN

ho=2k,T
(FZHL BRUAFICIR AR, A A e TR MR AR X % TE
W KBRS R R, BTSSR, MR BER TRERE
i %ﬁﬂ’j?‘:ﬂj“ﬂﬂ%ﬁijm PRUE, 88 P LY 45 (ICIR 0 BRI P
REF, AR, BFREARTER

0n(2/00)>0 (g ) [ o pyae

_ 12 ! T s
= 1% R( 5 ) ., (T=0K) (3-144)

I13II



I C, 55 T MM, KA T° R, AN E T &k
— B RERT AL T <350, I H, LT 3-23 5 0,(7)18

HFIT I BRI R LR,

BRRE 6, WLUAM iR SRR HRES, 3
WE3-2, H M BH—K O, AL HE, W2 R ki 0, £
200—400 K, MY F w,~10"%"", HE—-EEE R, #HERK
B dh bk, In@x Rl . Be B, @, Bk 1000 K LAk, X — J2H HHE
Ry, WOATEXFERT, gk, RIbRE (3-139) 3HH
AR RS0 SR @, FIEFFREE @ XEM B E— R, s iR
T& M,

* -1 E#AEDNFER

o #* &8, it @, < # 8,
Ar 225 : Ga 320 Ph 274
Al 428 Ge 374 P 240
As 282 Gd 200 sb _ 211
Au 165 I_'Elg 7.8 i 645

B 1 30 In 108 Saf dh 261
Be 1440 K a1 Ra(r1) 209
Bi 119 Li 344 Ty 240
W T 2230 La 142 Th 163
Ca 230 Mg 400 T £20

Cd 209 : Mn 410 TI 78.5
Co 445 Mo 450 v 380
Cr 630 Na i58 W £00
Cu 343 Ni 450 In 327
Fe 470 Pb 105 Zr 251

|

§ 3-9 EMERDHEAEE
AT RN SBHREFURESREAEEXR, S58

« 132 -



RAEREADETIEIN DB RAERER (ARERS MR,
IR L, RE Al T AR S «, (@) BB T & RE LAY
WA, EESUERRY o(o)hlmE T, ML, AR, o'be
BRI G ARR  2, BRARTE b TR VR A B g (@) FL AR
TRy
ARG GRS, RSB TERLICUTHEASEEE T
R, ATAA R T AR LA, B B B ZAFEER -
PZERl, XACARYILH L EFHRAHIE AEERERB TAZM™
PR, EAEREGRT, REBERMERS A HRETER
MR,

1

-

glw)
. %

@it 57

B 3-25 B imah S fE Al A R bR
TR ERADBRAEEHBEANRR TOBASNRTE
i, %L, UHHRA RS ZRESMEY RBHE D0 S
MR, ERFEMESREXNEERE, URTRaEH, Eitikd
T R BT OC R, DR B SRR A RHEE

« 133



W5 (3-134) AL |ARIEAE X
glw)= lim i;";j, (31457

AnFRE o—o -+ Ao MRS EDERHEE, MR o5

o Hr, AR

w{q)= T
i % S, BROR A HEE o o+ Ao Z B MR S
IEIR A An, TR TR ¢ ZiRl oW AH 40, 8
KAV /a3 (V R W), Sk

A - —{-2%3_.;.: (% 3 o o + Ao i % 555 i il iy AL

: 3-146)
1n & 3--26 B, “ESCRE N YRR R AR R I R T dsdg AE
i Ay

- _—_Tzi}3~.[r£:;dq (3-147)

B 3-26 BHEFEE

K dg B BHURE N A% HEE, 45 AEHx, 28

v 134



dyg|ve{g)|=Aw
HAv.o(g) | FRIBHBEF MBS M, FHi

[ ¥ (45 0 .
An=| (ZH)S-[I Sy da (3-148)
M B B B 1 — AR IA
| | d§

1\?9&7’{{;5
TR 2 JLA- R AYE -, ] bgla)
() B B 261k aA.

B o, BTSSRI A, T B
W ¢ %2 RGRESIOb—, L= Na AR TR, IO

g SENE e . N AT S H A d o S5 Gt i s B0 R



Ferk, FEE— FEMEE T OBGUEE, BRI
Lok A S E LT g, HI

w =
RAB-149) K, REZEHFA
i'_J}gtF:%?ThLM? ::i‘&. A 5, :
255 B :f:r—‘ﬁ“ﬁfﬁ;t
- "o eq? (3-154)

wllZERYS g A ¢ FHE, M T =8 1550740 o 2[a] 25 mi
mBERIE. BN

fLakim b,
| Ve [*%“’1‘-269 %1 2
PO G2
g(o)= @)RIW@l é;a W;wﬂjﬂ
:(zli)3 ) 2ig dng* = (2:)z c#ﬁzfﬂ”ﬂ (3-155)

RO TN B b i, B BB B
U @ ZE0D b BB s (8 D BB OB , Y

8 1 | _
glo)= (27)%  2cq 7= oo (3-156)
P B, 5 A2 - - HERT DL
DU A -t -t 157)
g(m)-mr-z? 702 % 2:= e (3-157)

= 136 »



R EGHLIRPLEG-15OHMERN, =4, "8, —HEREI
TR ERENOI S A H o 5,0, —5 KI5 RELH.

RGBT LLE Y, o (0) 3T o MBS BEATR K
PRI ERE ek, 3 veo (@) T 0 FUATE R IH A, iR
R, LERFM—EUE T, oS Mo= =T )RR

LR — ) g (@) 8RS, T X =gEamk. FOlER
FR R e B A — SR R Ry K B, il 3-25 T
R, IXER BRI (A ES B IER L GEERS
SRR, e A AR AR R RSN, e B S HAEN
AL B Bkl . (RPN T3l s fr 8 Bl
AR, RkEREEREICPRHANIEH S0%S,
A 1 o0 PR U3 AR PR RS PR s 05

§ 3-10 MBIV EAEK

R RB B A R RERE F(T.V),V R EREEL B -
FAMR PR

{97
L gv g,
TR IRE TR, B HARER BT — RS K
F=—-k,TlnZ

Z ARk
7{3 i} ﬁ z_\._—LZe—“xi!ﬁ’kHT
R FR &M ARER K # .
R E, B L4 I AL T 4 A 0 B - B R QY BB R U (V)
b, B &M HF DR
' 1
L+ ho,

¢ 137 »



FRREMN ARSI, v AR TR, B 2 RS RYNN
e T4, N M A E s e, 20,1, 24 - -, HIH, AT 74 7

._—t?‘sm;;’kﬁ?"}

Z;e‘“'l'”_ [E P Z E-—!’I;iﬂj’fﬁﬂf’

a,.

:E-UkaT —Ig

A A HEA KA

F=U+k, TS %_

ho,

PGty |

(3-158)

M AR AR A B, #e ke MR s e L Bl EECBR U LASE,

BWHE o, LEZWEEV (N, RIB(3-158)%F V KRR, £+
|

dtr 1 h dw,
p:_—d"],;—r'_':z (__ h-+_ ?IE}.:IH.:BT_-g )d[_:r

A& T H MR RN SRR KR FRE IR,
& ImZE A (Groneisen) £ 3 X MPAE T, SR H— M H B gL, wmfl
LR

o B T e )

Btm;."iﬂ’i"_l ¥V

dine,
ainy

38 DR REHEDRE. (3-159) A hR M R AR HD

d Inew,;

d InV o
e NEEAWER, HinZRE BREEL AR BE, X458
(3-158)YBR ML 20 FA L B R LR E H B

* J38 »

{3-159;




_ dUu  _E .
j)——“-?p?-]—‘}’? (3 1690)

B B RR G EREARE
. d Ine
T

v IRABIEESEE . T -Zeo BV WA LGEE), v
L3 0F e fe

MIEEZR B HERE N ENARE, RIEIKET
AR SR T, AR AT, LI (3-160) 4 p=
o, 0

dl7 B

Y 3-27 o RERLE H UV YR 5 IR IRZD BER P8 dldks (ki
;{JVUr'ﬁ
ar
(&f) w0
YT UV BRRAERME, #E(3-1s1) M B EigiEah fRERS

AR i, (- SRR A B L 3T AR AT

U

B 3-27 #akoaEE

* 139 »



Bk AV LR R — & S IE AR,
T~ B Bk AV /V o LhE/h, WILASE(3-161) 51y dU/
av e Ve B REEE B AV 19— 50, 33

2 : B
(Z77),, AV =77
B
AV Y B _
Sodm e
A\avT ),
K
a2
vzve),.

EAT 8RR AR R K, 2500 BB (3-162) 05 HE A

WEhTEAYTE(L, (3-162) R FEHBE TR ABRAKEY

_¥Y € - .
@ = ke {3-163)

G- EHRABRIETH LR, BERELAYBESEN, BBk
BOF ORI B R L B, AR 2 S B R oW B X T RIS #
XF/., MIBLKBWED v —BE 1—2 2.

MR RS R, B S T R A ik o A
B, DL OUR 8 MR m st — SR, LiE
i tie B, iz — i daik R R R S A 2

dln a
L
MR -F 5 Ay iR zh B R
m-+ M 4mM . . 142
mzzﬁ_?ﬂﬁ_—{li[l_ﬁ(m—riﬁ)z sin‘agq } }

-

[

(. 2ag=.m E‘l*%'—ﬁ' +~I§-fﬁlﬂfjﬂﬁfﬁ).
$orh QARG B TR 2 Na(BmRK EHY T8 5

s f49 »



BB Y ), BEL, KPR EL, F %t In(2 Na)yRpa, RE
&y

Yo dln __#_.‘_l_l: dingf 7 1 dinp
T din(2Na) = 2l.din(2 Na) 2 dlna
(3-164)

MBI IBEFHREHEADENBAR
TR RIS B

p= (),

MV (a) 33,8 A (3-16 ) B %

BPRId e T PR T

a V (a)
2V (a)

Voem — (3-165)

H V' (a)5Z ki,
SRR, B RS EAGERIR

V() =V(a+8)=V(a)+5 V(@) + % V (a)d+...

—— ey — i
it ¥ T 0 AT 18] T L L

BOSE 5 0, RO IR ACL, B B AR AR fe Al B{EIRIEE A

ATFLE, V (a)-=0, (2-165), y==0, AL EMBEE. B
UL R E RN 2 Pt WS, SRR A SEK . SRR At B I
T 2RI fE R S R 1.

HEEFED PR ZEHERS, UL R R BX—
i, B 3-28 EBAEN YA, MIREWITIEIEM, EXér=a &%
AioE A EROMA LR, 5T -0 F0— S, FIMIE 1R . TG, &
B0 e T BT 2 ISR IR

SR P AR,

BRLL, e AN IR P, KT FUR S TR R 4P IR R, dEik it

« {41




v}
o em———ikER é

/

B 3-28 HHEMRERMA. R ATRRTIRENLT

FAEB 5 (B BERT r=a FF RSB RFR, 1E 6<C0 &b, Fisii 3 1w
RS, AR BB T 76 00 &b, Wi Vi TR, 2050
BRI T, B, AR, R T R S R R0 A L
H2, MTHTS R AR T %

§ 3-11 EBTHIARES

24 6] fi IR BE A A AR KD SI0E, 4 A 4T SRR M SRR b B 1 1A
S, LR BIER, AR CRME J., BRI )
VB R AR AR, SR IR A A IR R B R I
b, BB RS+ BB SR BFR TR, HTIEEN, BIZR
BET AU o WA B TE o= a0 B SE N A AT, IE

: d’r
ja-:—f{?r"' (3"155)

1155 3R B A HE M S R A R 0 1T R, 243X (3-166 ) R B M i 1%

* 142 »



5 FE AU RY.

i S EERE T RS,

AT (3-166) 19 1 2 B 0k 3 AR B B AR A B — AN TE SR, 4
He SRR B AR B Y < Bk . RN IR R th S R B
T I B M AR B IR B TR R R TR A T AR T
WM E 2, B L. SR SRR G B8 R AR . T
PRSI IR AT A, AR5y T MR R TS (0 HbI% 380 IS Y
M1 HOLC BRF, 4 46 8 L 48 B B I3 8 SR Mg B e Hos
5y Fs SALH, 2EPRs F AR EEIEGY BB A BN B 75 1 MRIX
Rt p S R T 2K A M R X R AR R S R FE AW B
FI A R TR, TLLE M T B RE R A e S8 A 1
FB Lk HEUE, SR ST LIBFEA G — I IR A 2N, 4
HTHEXEMEOSR, REXHEGENBG T AR -

:c:‘-%ﬂ:,,ﬁ - (3-187)

c, AR E, A A BME, ¢ BN E By, e
B RABREE T "RE&CESF TS v hill e

D

‘eia:nh.ar_l
SHSNFLRERER, “BTSER"H4G R RER O, W
R E"HES RBL“E FERE. AR S RABTELH
EaifuEal BTl e fEsh, ETATRiesl. BY
AEMERMERR T, B R NEREREE —RAR, &
I F SRR T FHNE RSN E. Bl RhEREFail
FEEEF P REDNEE. RETLIBERAG-167 RS
AR, B2 v VTR0 vy, CUT LR E RS

*» 143 -

7=



Efhidsmik), A BREFHEYE R,
% 3-3 th T LR BRI 3E £ Bt

P 5 R PN T

B B 2.
® 32 BPFSERHEARSENRESH SR
T =273K ‘ T =77K T =20K
$HFE s LA BER « IFTENR| %F « |[BEFFisA
(w/m-K) (18 Alm)| {w/m-K) {ghig A{m)| (w/m-K) |[gh# J:m)
i3 150 4. 3x107" 1500 2. 7= 107" 4200 {4.1x10°°
3 70 1.3x10°t 300 |3.a=10°" 1500 [4.5x 107t
i K HK(Si0y) 14 [s.7=107" &6 [1.5x 1077 760 [7.5x10°°F
CaF, 11 AR [ 39 l1.ox1077 85 |I.0>clﬂ"‘
NaCl 6.4 Jf.7x107" 29 l5.0x107? 45 120X 107"
LiF 10 3.3x1n-'| 156G i4.ux1tr? goon 1.2x1p°"

B RS HEBRM A RRE ., — & T 2N
" B—EBEDERERE T OB, MR EXFFET
e QPR — T RERGNE, XBEAH - BALEN,

ARNE b iEd, BRITAAREDE IR LD S BEE 0
FRIM I B 5e &0r i, MR EA R B 2 FO B R X
HIERESTREPHRSES T ZHRIMMBEHER., RELEZH
Foff 0L, M5 I A ml BEIA B LY B8, B b, JEIE R R 5 %
FzRlEE—ENES . ENEER, SIAREARERRE, RS0
£ U T, A IR (0 1R IE Ma AR 1 A A ST . R v 49 A M 5T /Y 38 Bh
HE, AR . mEAESHSRNSRGEREER, BR-BEiF
BEFRBERRHRERR, HWEMNESHER & L AER
W, EAXFEEEHRIERRREREIZHER, A&
EH, FIHEFORME IR, MERRBE X AHEEA,
R PR R, EISER R = e T S
B, I ETREFES TR A SRR AR,

o Jdd4 « i



Wi 30 B iRk, JER IS A b iage
WAE B AN E. EHRI A
HFEDHB2HER.

D

A 3-29 HTRAEE"#% " hreE

1 16 - SR B0 T M A SO I — B 5 ] M T
FEIG R B A BT EA R, YA TR B
R M ISy ePu =y 7 &)

hwg, + hog;=hoq,

T Rq - hey= hast kG, (3-168)
b G, AT SR, 3T Gu= 0 IR W
ha,+ hgy— tiq, (3-169)

77 Bl 5 P 7S T My s R BT S AR AL SRR IR LR O L B 72
N R, N R R R T B0, iR 70,
Pt S BRI AT BTRRAD. AT G0 RS UL, BRSO 8 Ry U
WFE. B S - 30 BER, FEMIRE BE R ORI T L R AR AT
1%, ({618 3 - 30 WRPGMH T, 05+ g S 70 RIS o B A
i) . A RO BEIR T R i 8, BrUL U b B2 SR 0B Bk 1y,
Wk R, AIE g, ¢0.9s 2SR (3-169)3%, G0 Bk Mk it £E
HHE, A e ¢ BEARHXKANEE. B RG-16)A, 5

« 145«



gt ahEaRBh-TEABMX ML BE. A4 Y
2L, IR T (@ o) Ll E—A R & —G,, do-#
i Rz, BTLI(3-168) N G0 Hpdwih-R T bk ik 1%,
Mg .g: EEHYK, 9+ o B ol GRS 7L =z E 3 -
30 R RIS IR B Nk, X A 3-169) R LIE M 2, X Fhig
BT, 2R ) G.OmME M — /), (g, + q.—G,) 4
PN E M 2, Mo E (3-168) A0y 95 8L
1 A 1 I i e B -3 5 B R R ks T mEE. #

PURD LB AR U S AR R, T EREEG, M T A & WL
B EYBEETERE T, W

200
108H
E'D_'
e~
10
~
¥
E
s
=
—
* .
gf o T.55 w6, 9Fmm
) o 4,283 3 77mm
a2 1T =210 e
[ 3
ook £ -~ 4i.23xe.91mm
Fi
% 16 » 50 100
T(K)

A 33t %% 588 TR R



H('-}#_ ’efmgfl =7 __ 1 hm!

iﬁﬁaﬁmﬁ%wﬂ: HE RN LA B R BR .
EMENAERASERET RRK. BRASEMET Rk
BREBEXRGER(ZRBEBRER) GARAFE 4 2 58
BRI, FEMRER, 7<O,, TR

Aoce®oier
@ %2 —3 ZjAMHE, R ME KT R, § BRER ik
K. REBAHIEREMNSH FRIEA UGR, 44 &8 &
el el 7 FIRMRIEHEL 254 ST R k. ERE
R (ro XMk, Bin e B EMRA G B BT,
AR B SRR IR BT M 4> BE A T . b 3k BRI
THHRABKRRT U485 SWMEE & 7 JRIMH
£

B 3% 75 T 4 L b g B DASD, 22 SR B i B 2E B B 2 1)
WS LR R WA MBMER, AR TRS O£ 8 1 &5,
AR PR AR P SR o TR VT LA # o BRR AT LA 7 7k
Bt R ADEERE T AT RAR LA RS, § R
MR CHHFRE.

B 3-31 R—-LRAGEBBFHXL LR B3-31h
RAHBRTFRMG LiF BEHL LMEmER. chiE A,
tHhPHRE T TR LI ERMEREEA R EEM R T
ML R E, BRI A LE IR ®2/7 27, JE BIaR
AV EIREE SR, ELRABRHERDEER B & b EnE
F, IS RS A BRERE, ASEE. EXHEET. %
SRR N B ETRETRAR O RSB RE BT %Y

B 3- 328l T LiF B & PRALE LI B 6 K%k

o 47 =



kAR A I T ARRR Lit 14T b (EE
BOH T RSP EIOUA PSR, R j*‘fﬁ (fy 2\l

s [ij— E&ﬂﬁ?ﬁﬁlﬁ%ﬁﬁ'%ﬁ“ﬁﬂfﬁﬁf’ﬁﬂi B 3-33 FP*"H:}T

« 148 =

gid W m'K)

e
B
o
=
o

BO

10,000

5.!}00 3

2! ]
L. (eliph]y

001

2005,

100

LEF

508 T Li
5% 9 Li

N

98 .9% T Li

5 10 20 50 100

TR

o o3-32 fh5auh

20

40 60 80
GaAsPGaPRIE A%

B 3-33° A&MAT

100G



'Erﬁ GaAs- ;P #&%$E’b3‘é%é§%,7u§ﬂi%ﬁﬂi}#& = E%ﬁ_
T 4F fa[— Fh AR 24 5 R b R (GaAs B GaP) By,

§ 3-12 EREF PR FiRAD
fﬁ*ﬂﬁ#*%lﬁ%ﬁ?ﬁlﬁiﬁ*&mnfﬁﬁﬁﬁﬁiﬁ Hﬂiﬁﬁh‘ﬁi

MEF, 3N H HUE !ﬂUnanFH?FI’] BT sz Z3 NIk
B, Hrh 3 ERFEER(I s - X EAFE . K PEFR T
PRI, ¢ AR ER BB XE, Bt SRt & 1 &,
i — SR B, B4 — A M, B8 4 L 18 A R T fLi,

B = (nrg Yho,, o, B MBI AERHIK, BLE 1FE

B bR EVELEAR SR IR BB IR R AR N T LW 2 {7 T LA R
W, ESBEERSEITHMEESTANE B R, AL HRE
E-—— Y, AR TERRE, T AEEIR E L 4FE
A, B fi AR AR IS BB 9 A RIFHB T &,
BAERFER R BRA— RAA R, SEAE KNS E
NABRTFL,3N T HHE, nESS. 1 4Pk % 8 i ¥FH
— B R, T AR ES T BN NRES, R 3 N A B8R,
FEFDERELT , X F AR S f, B A bRt —
FAMREDE WERT HIERAEMRELRNE 3 RLE
T, EHRELERE TN, 82, BREE. IEREBE, 15
3N ARERER, 3 N FATHRIHE, AT % D0
EAMERE AN, XA HEG, EMET RESEFBY
Wi, S PR TR SR — RIR X — S AR PR R
Ek 2 EMRE TR EESIA TN B A, TR
ETHBGHEERT ho, EREREFRHAER 3 & be,

= 149 »



ARAEAE R B R RIS A T AR R AR & T i #

- ARER

P 3-34 SHETEEE e

i 1 1 1
6.9 0.2 0.4 0.6 0.5 1.0

Vi—{eRe Rk £/ E,

W 3-36 Ikt B

AR A AR, F T, —~ R R AHT X R o)
{RIRERREN W) ; 55— B R BRI A% (R B 2 4 iR
%), EMRdERBENRTRH . B e B2 1 & F R T
WL FUABHABX R, (ARRDBENFERSOREAR, X
F RO, W UARIR AR R e i iR R sh B I I RER R
W, AR SRS E AP MR XA RGN, AW BT & — K

. 150 =



ii;. ;La RTUPIZRDTA BT ﬁﬁr’"ﬁﬁfﬂJ LA F R 2
Hesh, Bl3-35hHHTRGEETFRIBEAEE G HHBRER
A By 2B RAETRRE., WEHEAWE 28 R 2 Bk
T, B3R 1 A M T b TR T (K — S 8 Py My, 2B R b Ay
RILERIR T, REEREE DB SRR SEERT S
7%, BERAALND R BRPL R b . A —Fr B 9K # R

HHﬁﬁl—u—ﬂn‘ﬁﬁrjfﬁﬁﬁ&_‘iﬁﬁﬂf*ﬁ’ﬁﬂlfﬁﬁzﬁl X — EHAEW
B, CRMEHECH R N AR ARE LR o R
F- [ AR EL AR T i R e

Ao o
T =1

- E ok

"= B3 pa
;

:.i:"\ -

-r"'-‘. 4 1 i L I N 1 | IR WU I N
LB G40 040 S 4G b1t GG

R (cm )

M 3-236 JERREAOW 4P A

) 3 - 36 RIPH 3 - 37 o £ 1 7 90 4R ik £y 900 2 I 30 2T S e
. TR PR BRI R ) SR AR, TR A
B4, DRI — SR AT SR ORI B 6 20 Ty 2 B A € TR 35
- B AR L BT R RS TR, R BT A B et —
) MRS BHII T, B0 SR E EB AR, R

-151!



300
' asf

¥ 180 | . |

BBt S '

_.: ﬂ&[ . e W SR o R Ve
. SO SV TR B S0 DRSPS 1)

ﬂ'r 00 113 300 400 o 500
s m'*.fcm"i} ’

E 337 Jhéuﬁimﬂ%ﬁﬂij'ﬂﬂ

H!ﬁ? mj%ﬂam e PR fﬁ#{%ﬂiﬂ?fﬂﬁﬁzﬁﬂﬂmlﬁﬂ,ﬁf
L PE A S A TR A S 4R SR AT B i 3 - 36 R 3 -

37 Bk, JeSAH B mATANRYIE, W IRSIRE TR T R
CHERBE () AHEFRE f(0) . f (o) h AR T ERN
Toi7 B R R © WAL, — % fla)k o BB TEH
T A 1AM R AT B 0 i R IR AR X !ES B e(w)pa3k
HTM: TRV 3 - 36 I AR AT 1Y 5 ) P I A 2D M 5%, SR,
ARARAEROEYE , FTUAE SR R A B O % 55 B RN
t fem3- 37 ViU S Ah I it e s LARCL S B 8 A E
4 B E . R B o BE S A A T A, 4T B iR
R »#\EU\A%% 3 T T DUTIB 20 W 0 R R RGO M HCh
BB EEET AR &N —RER.

l... . == = - . .
i P T A - L O S S I R S T




LH‘ Eﬂiﬁ%ﬁﬁﬂnﬁﬁﬁﬁ#tﬁﬂmiﬁ” QJ}Hté?iF&ﬁ
HhY. Ez%ﬂﬂ’]maﬁ%f THERD B 1R T as A I R R RS
WAL T, TR A e ERE L i r BEATLASHE B HE
SHRORBL A EdOE FHES AHEATAZZER F BT Hﬂl’sﬂ
Bieeeves B, Gk PSS il - P I S B [ AE, 8RR E fE X
e, e AR IR A AL TR BB, figd wzﬁﬁ%{ﬂ,ﬂﬁfﬁ%ﬁ»@
WAL, A DB TR 2R AR AR, AR, il
AR, BT E RN R TENERRR, BETRKER
L, il TR S T L FE LA R, FEEREE 1B et
FEME PR KBk Y LA A IR B A A B R E aaE W i w R
R 2 — i fns Alie, %Eﬁﬁqﬁﬁﬁkﬁﬁ’ﬁ%%,
1B A& M H Rk EH /), ﬂﬁﬂﬁTH’szﬂJ%‘E%%ﬁ; Elﬁ%:@zﬂi
AR, SXRPE ML P AR S0P R A B AR R R AT R, REA i R
M TULEAR ) BT & A B B3 A BOR M SL B7E —-
FEHSHGPRED, AREHEFHE Y, ANBEXLBEG LT, (£
Ey&aRBdnd Rt raasR&EE TRAMERL,
Wi ER TR AN, T RETFERNESR T & UF
BE— AT, XRORTHE RSB, BREET NS, I
T 0T T ) R B iy UL B % 1B HE - F 19 el 84 3 5 M i 4 2Rty 38 #
{fEJB, AL PRUSEH TS &K+ X /N
(Hartree)-4@m. (Pox) B A, £ — B F H F0HE B B P

» 153 »



BEMNE, LT8R %?ﬁﬂiﬁiﬁﬁ%ﬁ’aﬁsfﬁ@:
JEH.

BEW R IR M RS A B iy R T A B RE T MR E T,
MR ANk NEZ, RADKERLF, RGBT
3z R AR G BT KA MR B e B, iR R 1% R SE i fr
BRHRIE BRI, o PR K, BRI FR . B BA
HRAE, RmSaRE VO BRERAE RN, RkPbrs it
S FE A B A R M S R vha B, BT R,

My .y 41
[~V +V () |#=Ey (4-1)

#H - V(r)=V(r+R,) (4-2)
ROGER WK R,

§ 4-1 HEBER

E—HMU-DRERBBLE AR EENE, TibEFHE
MREA M Lt A, ,
A e R T AR, 3y BB R R SR S B, e RO v
Wir+ R,y = e By (r) [ (4-3)
Hhik g —RKE, (4-3)ABHLFEFHRRB R, i, B RW
InT A e’ MR, (4-3) B A R B, R ek B
FW AT RS |
By =T ulry L (4-4)

Foeb ae(r) B b R E A S R 0. g
u(r+R,)=ulr) (4-5;

(4~-4) A 3 35 10 DEeR Pk b ﬁ_ﬁﬁ@ﬁ » Bk RN 55 R 2y
TE%ﬁ%ﬁﬁﬂ*&ﬁ%@ﬂ%g*&%Hﬂﬁﬁ&?ﬁ

« 154 »



¥R B, B R F B EER
LLE | AR X S R 3 AR B RS RS
HFLERE fOr),F -

T.f(r)=f(r+a), a=1,2,3. (4-6)
Kt ay,a, el ZANE R, BB BB HE .

TPl f(r)=Tof(r+ay)=f(r+a,+a.)
=TT f(r)
® Ty —TyT,=0 (4-7)
MEBEEMRWRE R, ma; + mpa, +maas, LLEHE R & Ty,
Ty, Tyor BIEZRRE my, mg, mK 0BRSS R,
Eﬁﬁ¢$%?u@mmﬁﬁyk

H = ————V‘?-f- V{r)
L R IR A ST, 0
T H /=~ J o+ Virtag) £ (r - a0)

=[ L4 V() [ ta)

=HT,f(r)
Hob Voo RERMBLN 0/02,0/0y,0/0zp % v,y ,2 o BF—
BHE, XD MM BN, BT fOEERM, FX &
B P ROHAM R, .
_ —HT . =0, {(4-8)
(4-9) R DL TR A3 R H 8 i b B T B 3000 SE R MR,

BPRENBERU-TIRL-8), RIBET A AR B T

() AT 5 - 18 8 R I 2 4F- 5 BLRF It A4 2

Hyp=E¢

T‘l'ﬁ ’q-l?f’ TZ#’ 32* wa )5“¢}
H 2py Agy A Rt BB T &, BB OIA— B B Y BT 5 (B fm.

» Iﬁﬂ -

(4-9)



TR M Bk, AR — b (2 55— 3 2 R M

AR mb, mB R R4 BT 80,

TR AL A, BEIARR &4, 500 & RDbLE
AR, S R LR A, AR SR m

SARRALL, B MRS SR L
p(r) = 9(r+ N a;)
plr)=9¢(r+ Ngay) ¢ (4-10})
P(r)= p{(r+ Nsa;) |

Ny Ny Nogy Btk oy an. 0 FOf B RIS, 2 0 BB % N =

Ny Ny Ny, Rk, AZBPHBRHL. #lin

bir+ Nya)y=PEgp(r) == ATp(r)
WAET v (), Bk, A 4B LL T B

4

.i]:lﬂ?ﬂiy‘
LR,
ln {
R s (4-31)
MPIFIARE
k— s b, & s b+ ki b,

SN, N, Ny

Hork by by bR, Frab, 22 w8, MIAFEE Ar, Ap. AT L
ERUTER .

Ay=eitat A —gtitmr L o= git . {4-12)
B BT B R R A-10), TTOL kR H s AE A, B ohh RHE
B A& X RS RBERS AT & & FH(1-
IZDYRNEN FEAEBLEE R B X B R =mo+meaz+
Moy, B LT IR T Ty Tshy BIEERIRE my, my, madk By 2L T,
4

* 156 »



Blr+ R = PPTPTp(r)=ADAT AT %
— gite Er:;l1+nul;+m5¢;]¢

R ARG, EH AT EBREAFHEMBETF K S0
A PR B L R T I 22 1) h, - 0 BR B (M P S AL, LU (4-12) B i
Ak A ORI e WARARE M M . RIRIM kA 5
Wl g e fa 2 R R G, HREBEER, MR ks~
WY R

Gn.: nyby+ ngby + nabs, (5,75, ns AT EESL)

GRMAETF (410 4L LRI mT N N, VB %,
EE AT RAAEAE A AT, B, BT (ERBE—— 3B Hh R
AARENE A A2 As, SATICRIR 7 — R R, (B EREAENEE AT
ARMAL A ABUE, BN L EAFHMAE—TRE T REGC.
5 s S AR R0, i B T ek R AR A RZRH] &), B, by
T R B RAR T I T 2 v, AR S Be BSx B R R @AY, B R %
R A VR S TR RIEEESE, ERRE A HH
X, H A TR S S0 BRI AR

C BBR R0 L L, L, R GEIR B E, BE & K iR
SR,

[ I
k= "r‘ PR PR e (4-13)

1Rt k 21 A R -y, T D I
BRI R N, N BRI,
§ 4-2 —R A PE FERHNEEBE FAEM

XEBRR RN R W XA BN, "EE -
TR EG b Es R T AR S — e B LR A,

« 157 »



—. uENRit N
E 4-1 i TR AR Bl MIEE B Rl
RAB @ B R R B, fEo T BTN, of LLA #1500 9

S
~— = v R Sl R L2

e Sl Ay g e
. / }(\ .rw\ rj\ .rh ! E
m_mgmﬁm_ﬁ_- B

B4l AT

V ke V(e), HRMRERIV(2)— V1 O dahm,
T 0535 LG 30 12 K

PRI, —
“Smdzr’ PP+ V o= Elgt . (4-14)

CWREREEE V hE BT R

0 gyt _girs po_ RE T -15
'aﬂ.i(ﬂ-") ﬁe » L 2m+ (4 )

EXREE-HBFASIASKEE L=Na, N hFNEGEH,
Rd SR UEFHE). SIABMELF AR CARE 2 REER
7

k =3}{,—(2r),( t=%%) (4-18)
5 2 B U TIE 08 BR B0 L O 3R WA —E 4 i,
:ﬂ virplda=due, (4-17)

ERETREELT HWD E T, IR AR i F68 1 .
e — MR L T PR RO B SR, AL — SRR R TE

» 158



EV =<kjAVik» @—18)
B = Z_) <k’ ]ﬂzlih' j {(4-19)"

B M —REEX

il = ﬁei———“?ff"m (4-20)

e G35 B O
AV=V(x}—V¥
HEB W B %
gio= {925V (2)—F 1da= 1921V (2)dx 7V

Kot —T0, el T rRssg V, FkGEEn—&RIEES
Q,

B{OR oL BRI </ |AV b, T R Pk L
TEIMIEARE X H

B|AV B> =<k |V (2)—V | B> = <& |V{z) >

HERNEBEN, BT V()b RN, LR TTR M #1085 8
EW, ¥

FNV (@)l = [ &m0V (2)da
12 B %5 AR,

(Rfie

FNV(2) o> = — z}f e~V MY () g

AN n, BIARD LR E
* g=f+na
HEET V()RR RtE N
V{+nra)=V(L)

¢ 159 =



LN LA SIS B

N-1 a
G| Viw) |k :“z:% Zf] 34%”"“&; etV (£)dE

(4-2

a

- N1 '
_"I 1 7 —:'.:.»’H—k};‘V ]1 [ g—ilkf —kyan
=t —. _H_E

T W kAR R et R, TR

4]

TR, (2R PN FTE 41, Ak

(1R —kR=mn

N1
R S RRCRIEh L (4-22)

(238" — ke RGBT, (4 2 1) Ay R L
il 2 Bt &S B, Bk

ﬁ 1‘-5"”“'_“!”

1% -, 1
EE [\E_‘“‘ _Ha]ﬂ:F ] — g-ta’B)a

n=0

RYFE SR B LR (4-16)3K ]
Fe, R H e

1 —e—HR=MING. | __ o-i2x(F=1)_p

RIS, S REMT & — ke LR A%, LR RT 4
SE(4-2 118 H R, |

-

£ 0L b RAVEB, R R =FrCna, 1]
f S
@iVl =7 [ ettiv(eyag=v, (4-23)

» 1601 -

— i s+



=
RV R>=0
REREH, ERGLLV, RRm0BY £ LER BRI Vi)
%0 MEBEH R,
RR RS, RS IR T — RIS (4-20)R R TS R
=yl

2R
1 ik Vﬂ- 1 , -
= —— = z + Z 5 5 . —-—6’( l'h“;f):
v L = h [kz__<k_|__n_'2 jr) ] v L
2 m a

z_ﬁ )
e‘u"} (4-24)

1 v,
ettt ] + :

> [kﬂ——(‘k —l—%ﬁn‘ )2]

BN P MR K, 7F & B e R A5, RAERY, X UL TS

SHAA—REIA R, XRUTMRHEEGER. TUER—1T

H HI R F- 3 6 B b R A R R R e 8
MIE(4-28), H e T LIS R

Ak

E? = Z %7 - . 3 {4-25)
" Zm[kz_(k+?2 i1r') ]
ERHITEENRE, X
kﬂz(k+ %2 z)ﬂ (4-26)
TN T
b= — ’;” (4-27)

T, EPBT Lo,  RARER—RE, BELAR, %k T

B fERE, BRI oo, TREAR, AR L MEE N M.
B, DL kBB 1 75 2, 34 FE(4-27) R BHE I & B8 B, [k

v 161 =
&7



AR, BRE—-FSTREFEMER, W LIS
RS R,
(4-—:0&&%1&&%&% FERORF AP E » B A

AR J e R R B ot T, LA R A
A BRI RER, TERA B, 5 & B K TR AL

B =
BB~

ni
a

BAUEE R k=T 22) WA EMIT, T, BEREAR, A
T8 T R MR,

R =

k= —L2(1—A), A%  (4-28)

E RS RO ER T, B B EA TR £ EREHE .
Bk, WA 4-2,

k’=k+:: (4-29)

X RSO, M T RALE N SR, BT A KB B AR
B EERESR

p=ap] byl (4-30)
Fob kR K (4-28) R(4-29) s, AR5, ARRBESHE
KWL o b LRACTES, it RS, XL LA RIS E
Wi B 1E T R KR (4-29) CREME L BR“MILH”), T
EW LT BN EEN,

v 163 «



ls-(». |

|
t
I
f
|
1

—— L

nx

TEA kT a0 AR
2 ul A {1+ A)

B 4-2 THERFIRES

EFSRIEHEE k= —— R AR %, T BB E — REF

Wt ik, BRI RELR R P, R H T RAERRE AR,
FTRUMHHE D, EERBESFEREBXSEN & 2 RE S
¥ e, LR A RRERER, REH#—PILLIRAZE,
Sy, 7E(4-30 ) sh R FIHC T (4-28)F0(4-29) B A ER M40 &
BAGIIRE RARIE, A RZ2RET, U, EREEIRI L
At etk i ke o gy,

(430 A G R

[ v (e — R Jpar =0

— 2+ T ula) = Blpl(a)

2
- LA S - I 70 w0
\J‘:l—“-z— 7 + ¥V ]'ﬂl‘r{x): E,,Jﬂ*f(f.l



alE{—E+AV)Ypl-+ B(EY — £ + AV )9l =0
TRy BIRLL o A ¢V B, B TRl o b B AWM XA

=
{(Eg——E)a+r:b=n

V.oa-+({(E}), —EYo=0
ok RIBCR AV | RY = (&7 AV [R7) =0, P
CRIAV | B = (R (AV [T :

CR(4-22).(4-29),(4-23)K]. (430N a fi b PR % 5.
Zo) i 2 ]

(4-31)

] E—FE V:
=0
I‘Tu ng_E I
Hj
(E}—E)(E}, —E)—|V,.|*=0 (4-32°
ER R AR {E

Fu=5{(B+ B3 £[(E§— B, )+ 41V, |21

(4-33)
A 43 1 VW R IR
(1) |E3~EL.13|V,]

(2 4

B, ﬁ?ﬂ#ﬁﬁ:%ﬂu-aa)ﬁl? | /(ES—E$YRF, B—%
3 LENS

| Val?
£,
. F __< ) +E2'_E* (4-34)
i Egr—E;

X HBWET & R A BT (4-28)R(4- 29)ﬁ3>0 (R B} > B2)
BRI, BRI (4-34) 3Bk LR ¥Rk & F1 7 — W% DR EHE

« 164 »



fr

BRI, RS k B RRE T ¥ WA, 4 & i
BRRET kBHTH, SBAES, ABET kL AERRTER
. HERRN LML R, R AN E

%, BORAE R B R A TFE. X B ey £ 5, 25
R P PR A S G 7 AR, R SRR TR
EER BE SRR, A A TE SR LU B 00 “ HE 7 F

(2) | BB |<|V,|

AR R AT . M (B —ED/ |V R T
— |
1 E}y—E2 s
Eiz-z—{EEq-EE,i[lenl-!r (4”,“] ) _:} (4_—35)

-mﬁﬁ{d‘—zs}_ﬁu—zgjﬁﬁighﬂ ELEL,

"

het

EY, =

T )2 (1+A)=T +7.(1+ 5)1

nir
ct

_ 2 2 B
B=V + (2} (1—ay=7 FTu1—aye | (438

2m

nir
1

- ﬁz 2 2
) Tu=- m( ne ) (4-37)
3 4-36)8 A (4-35)735) ‘

T RTRERY Hd‘ﬂ{JﬁJﬁE.

V=T b IV ae, ( ZVTF_ +1)
VT, 7t - a7, (B
P

SRR ARG F RS TR ML, a8 4-355

« 165 »




. ETHEEREGRE 5 o BIEERE A E M B, oiE
16 S 98 DA, B T R ), IR R IR B L. SR, IR
B LIk, (4-38)P5RE A0 b, B BILABB HA BTV +
T+ | Vo, 64490 B EE TA<0 W8, BRI 23R 5,

e
ul

[

u e A R ——

RE ., .0
g {I—A%

n

E 43 reRamit B a4 k=1 — sttt

P, (EHER,Bd afic (DR B R D )ERAER —RE, H
FrETIZNAS0 A0 Bl %4 A-=0 (bR R,

=, HETHFOTER

ERGAU A TREREHRT . BRAEH B ES
YRR, B PRI, RS B ki, 6 2 RER

5 k+E 0 pERBROBREMEIEN. (L0 R— B

L7

BB R ). 65 B mB TG, % b R E ML (%

TREER, CUSH S Bty &, DR S o BE 5 & 47 X 37)

5 HENMEARDRERE. BN5 L RERSEREL, BE

» 166 +



1] 1]
& “E“-J-—i.-’!n
G

>Vl
LR HEBI M IL P & F(4-24)YF0(4-25

tyRA, A A (0 R, = FERAEA
5 WHRERESHRRAE B LMK, 4 o0EE(— T Wi

AL E(Sn JRHER — MR, B2 & Bl L

L7

(FHEER), MAFRERTHE, SNTRmAMERL SHEHE
B RERI A RS (RGN RAE Z @) G L, X
HUR R e R O, LA EE R B R B R B Em M EaE T, FR
RER BRI TR, (BriHRERMOHERIER), REfsr i,

T RSB GRIR, B (0 BRI & hon GBI, R R
2 21V, i -5 BTN,

i

\ j[ ________ 2

g | T = R e — 1
g, Em W & 2n Smx
e 4 a 4 a @

W 4-5 KR EEEE

* 167 ~



g (4-186)
k= I\fa(z n)
gl E—ARTEERNRE AL E(R)YE T, X
AR B T ARG ERE H %k, B 53 mE -5 G POR
R, Y NBLE, 2 MHUER 8RR AR ER LR
B R, DL TR R Z 0L, X R kR SALER
FER R A—RFIRH 1,2,3, - B BIRdR

Jr T
k=g g HGF D)
2% F T 2
= 2 ta (2
.. 3= _ 2 2w 3
k= £ a + a + a ! (*ﬁ:g)

& WA IR E A T B (R BARTE k= Ton AL By A B 16 2

FVilh2fVal,2|Val, - --. FEHHGEY B L AU EL & M E AR R
A CREMEEHEEE. REEREs0 R R RERER
RAEHIBREFRERZ—. RIGAI, ELXAIEE, BT
BRI RERERIR Y, FRAZEMN AR HE", F4T
Pl ih DR TERESL. |
FfE bt bl — 2 k—R+ AR 2 [ b FURUEEH.
Na

5 Ak

A LR &GN DTA & EREEEERE L5, Mk, £ 4
P A R Y IR B0h

« PIR -



Na 2~ .
2N x__a. =N

ETRR SR RERSS D, (FANE SO EHEPERA 2N
AR A
GUNTREAD S i N R SRR SR (PLIOT 5 €7 R L
I 0 & R - AL T LT 0 B R B

S5 R B TS A, (4 -24) SR AT LS Mg
e x JE A R B (4-39)

RS ﬂﬂiiﬁrﬁ

R TRR, UEE DL A MR T A R RE R R T, (U

af DUIA S RS 3 R TR A f ol TE X EE S LA & SR S8 IR,
Ca A RRELPER — AR SRR O, A 41 YRR MG A s T
s iy HL - BT LA DT A T8 ik e k[%’-&;k':{_ ST P B T AR
#)B% SIS R) WOR TR ARG B T8 RS IR S5 Rk
rd%%&%ﬁ@hﬂ.ﬁﬂﬂﬂhhanﬁfﬁhfﬁwwﬁ
TR R B Y BT DNR AT M, WS A A ot LR
EITEW, BB & DUE SR e S — }n,zt,mfatﬁl AR 15
-{:}'Pﬁf;ﬂ.iﬂqﬁ. R AR AL, B 474 B 11»{“__7&} o

e 4 hr
—_— e —
4 4]

' tfﬂ FJ HAET- M & ]13{11'2":5-?5’5 ki, B U, AR RN

AT SE RN - B T8, B LA RE AR 5 Bk BRI W PLAY
»F’wlﬁ'inh k5 kR TRSN (R — SR I T 3R I R & 2y
T

2:1_- — 0 R et
=—mtk,  (m AR

==

X FE(4-39) B HE A
e [  RIEZO ]

F o5 " R A S S B LA 2 P BE AF HI 2 Tk

LI



. g -

AR BRI RN RE T w(a), BMERE —,—+ 4

LG &, do R E ki, i Ml ko 2T 0 50,

EEET T Zonvul . k46 AR, a2

T

| ~ [ -
I f \‘,,‘ £ : / ?
d P f’;?“ E — 4
i I d’ \._*_ff I LZ_ _-”;
' I
I
I !
} i
I
I [
I

I
.'
b Ty
Nl /1]
' | ST a | 22
1 | s \\‘QI/ I 1
! e —
i |
' R i
I I | |
S B AR __j:*ﬁl
x I T
B g %

Bl 4-6¢ Rk SE&ENREZEMRR

W 46 WA R E, B EE A RENEFE — S —

+ S AR RAER kTR —A F ARSI AR — R
FIR& o BTHEMS 1,2, . Bl — bR E— R A e

W,
(1) ERTH—1H;

« 170



(2) ERMEAHERETE {I4,
LRk LI ﬂm%f"}iﬂii kAR ER AR 2RI 38 0B RR fTﬁﬂi
*““E%,EWE—.T% B9
FE4 YET k5 k@R E A 25, 7 U ﬁﬁjﬁ:i#ﬁﬂ
AHBBULE 5B R MIE B, L TR H R TR

-&I‘Iuﬁ?’fﬁf@ﬁﬁﬁﬁﬁﬂmﬁfiﬂd 6 W, "IL i f szJJ———*m

TE‘E'—*;—-F;- TEE LA & A EETRE M RS o B 4-7

Mgk, XM THRBER NS
T e R e I T e e
1!!2(:1:):- V}E‘ eikx:eiix{iszﬁmj
FEBRARMAR ERIEENE, ERROE AL G BT
EH, sz B R TRt EWIRRs ek R E EHRA
R AR R B 20 5 R R A 2 R B . 7L 18 4-7 o e DLBA .
E (k)

L) .

ol

Bl 47 iE BB TE SO RIGT
HWEH, i'*J”:F“—‘EEF’EI EVRERARMEREERER, TG & -0
A = ROACHHE, FEAE AR A, B TR SR RAR S R R B4

« 171 »



S U 5T R B, A B ol L R Tk
FURAERI AL, TAE & =0, =2 B ML, B AT I R K

53, AITREEIRHERER", BRE =0 R 4. Bt
53 B,V R Bt 2 1A B AL

S 4-3 SHREWE PR T EH0EEEBFEY

o] AR 2 2 L 5 BT e = e f Ot

—. BRI HKITH
PLE KRR
[——ivi—l—?"{r} lor)=E¢(r)
. 2m !
Ieep V ey R o Gt 8 P S
Vir+R) =V (r) (4-40%
o R, FomA Rt T B |
_ R,: »ya;+ man, + maay
Ve ABREML TS V VR V), MEERATLL BERD &
i - thi 2%

Ve L giner 4-41
¢’i ‘V(VE : (
¥ P W A AR AH
T k‘zkﬂ
El=V + > m

#£'5 (-4 - LR TR SR &R Bk RY . AR
FRMME 48 P (4-10) , & By R VE TR )

= [72 .



b I la
k= Bt N353

Rk BRBOSTHOAT, “HE"H T AR ED | R
B e L

J'WE? vidr=24,,

i e 5 He B DAL, SR AV () =7 (5) — V REABE A —
PRI TECR|AV B HE. BN —BEE

b+

; r {RTVAV | R e
D I L RN

BIAFEA S gl
puo.. s _{E[AV &) ]2

BB,

(R & e PEECT M, (R AV =V () —V, 5 LB V(OR
%#}%‘EE:&H-.?%I:‘%&HZ;L

|V B = e 0 V(o)

.
:i _;1.__ g Fk —k)g 7 ({")d.f ]

= ¥

%Ee—iuhn-nm (4_43)

fi kool SR AR IR AREL B8 25 W F R m AB
A BRFESIAHRNEIS SR r R, - &, IR V (Y B SR
(4-40), MR & WEERE B R A HTHH

bs

=1 N 5

N1 TR

» (73



i v

- kxdy —— L T\.f 4 ly 2
7 @S
;?%ﬁ.ﬂ.ﬂ__:mla1+mzqg+m3ns,(4 43};’]‘ A ﬁ

Ll B ]
f1f --
z_'e-iu-'-lhn._ Z e— w u:)
- ,

M=)

Va1 ; It" iz Na—t Ist —1y
E : gixi E : g2 Ky m3

Awm=1} -y =i
(4-44)
24
H—=4L _ ly—1i, I5—1s
N, =M1, N, ) N, Feay
(ny,ng, na R EEHD) (4-45)

EBREAEMRXPEHYL 1,558 N\ VN, N;=N_ & (4-45)$
HAEM SRR, WA — 0 BURIDL, S B 2R % 0, (4-

A5V B REA kA &R

k' —k=mn,b 4 030, + nsby =G, (G, 25T RE)
HB—RER . AGH M EREN T RE G, ) BIIZN
SERETUA D 0, X HAROL T BB (4-43) , JERE STV L 5 R

—n‘J

FIWH == TViErE=V.

LR b, ELERY (0 3R nyngns SABE)BRORSELY ()
RSB RENEAR,

V(r) — Z [?‘nemn ¥
BERERATFU-12), AT & RET k+G, 18, Al

€1y __

' 1/V “(E Hy— Em, ot} (4to)
MRILIEHEBP r TP E R BT

u 174 e

- e ke i -~



Ry Gy = 1ym1 + Mg o gy
Hﬁﬁ (4-46 M55 RGP E AR, EEE, RE i Sk
Hihke e L AR & mnErE%,

P~ R 2 mwmm{} n B, — BRI SRR

m%ﬁﬂmﬂwﬁﬁ
BLANT L
ﬂ |
a,,.( krie, )=o (4-47)

(A-AT) B ALATRE ST 70 & 2R et A 08 097 P R 7 5
G B TS E RS, A -8 w1 72 BAS
FE T L R &, B TR R T RO B TSE 6, SRS

e |
4
A’JT = A by
Cz C,
M4 R B 4-3 BATHEREN RS

* E75 o



e, AT EEARE, B 4-0 dE T RNy Rk R T
SN E B b, RS LR~ A (—8) R L
PLA, ATz ER R e AR, RS E M
& ONEDRJRE VA TR MR A €1.CbCs, Oy, TR I 2
PITRHEZE % do. LS RBE BAHAE . X EM S sl =4
E%‘e,fﬁi#éﬁﬁﬁﬁE%Eﬁ%ﬁfﬁﬁn}?‘é_ﬁﬁﬂiﬂ
Rz, ARG IE B R T IR AL T R R R TR
::zc r:hﬂrﬁ'n BOHB O AR AR SRR 2 A B REREXR. T
A IR P A 5 WX TAE G o 0 R AURRE DAY A, 0 SRR
IEPE . RO £ R . 1l P BB AL A0 HE R TAER B (k)
%Zﬁﬂ M T AL EEIT 7 B A

=, MEBEHMRAEESE
S THREZAE RGN TGEIE Y T R S Rl A
ﬁl"ﬂﬂ?ﬂ.mkﬁﬂﬁ'ﬁ EF Rtk G, .dfiﬂH’JJ:’E%.*JIEEP"ﬁ}E"T

AR RO K, = X IRI 40 W I 20 DO, AT DR B 3 R A i 4
AL A, TR X BRI B b B (&) PR S B A 2, R AT b
oo EHE, B 4-10 ZERIEE ST A5 0a 7 4 o
B P L BB B A Bl IR B B8 — A VDD TR AT 4 T
CEERE 2 R A AR E T LR, BT S
i BN IX AR PR R & FARRIEGZ PR, (A2 %Rk
FORRAEN, BT DA N SRS R, AREIAA
PER ARG, ATLUERY, &0 B 1 i BLEAR %
i, 1 a7 L‘I"mefﬂ%ﬂ, WAL, AR BETZNTR
T& (N R EL :
Mﬂﬁ —‘”"_ﬁfﬁﬁrjl X 5! Mﬁ«ﬂ pEdE - -
SR, WA LR A R A 55 . {EIE 4-11 Cad v, BTN
ﬁaﬁiﬁﬁﬁﬁﬁﬁ%aﬁﬁhBm%ﬁﬂﬂuﬁmﬁﬁﬂj
REMBRENIFN. E4-11 O RRMCFI A, BRE EZRSA

-~ 176 »




7

o

B 4-10 W rH S e S _EnEN

WEER. A A, B ZMAN. CARTE -HENXREESD
ALH 4-11 ()RR O0 ZEmER, ik, RETFHRIE, C A
RERTBR, WEAATRERE B4 &, WA 4-11
{d)fFim, W ER, IGE&F DI (N OA,0C) T B 5
E (k) o BoRk 1 9 11, 1B 6] 77 o) 6 3F I B B BRI AN IR, ERTG A

AIREERENF RER £,
E (k)

O
%)

M o4-11 E4rna R
MR, SEEUTFTHEERER &, SRiM:k

——— ] — —

L

E (K

|

e 177 -



v, RIS R OO R R A X A bR A LK T TE
24 EIE DASME &, ARTLLE SR B % G, iFEA.
T AR kR A RERSEAR—EZRRE, »B TR
I feds, EARLMEKE RirsRER, SHEREHERE T
BE—AEEH,IE 0 K.(R),v.5(r),n bRiGEEN, & SR 200k .

T % 52 JLA 85 B R A fr PR A TR A R

(1) BRI AEF

bbby RAMITEH, KENE(a H R HEONRE, B

R ) AR - 0 BT 0L Sr . & — A4 TR R TR S SR L 4D 4
R BRI B 2 [ BRIV S T 4,

(2) @OILHEF

KBRS 7 RHME.LILH, el r AN amEiEche, WHEE

Tk R h T A N R B AT AT AR A

% £ 00 | o E 45 T B ARG TE - R o, fnl# 4-12 TR,

(@) EOIXFIRF

FAE T Sk Dor T, iR T R R BCh o, BT
WetrBh dan/a, FAMS MIAKANERNBETOTBR
WAGH, S R 6 A HRGE SN E B TR AT
A A, TE R AN 4-13 BT 14 Wk —— & MER AR N m ik
A RAAREEASEE, ANELENSE. B
BRoS HOIT ZIHIUE 7R, MR RIRs O, [5(000)], AHE

k4 i 4 -

moshdin LI, (5, 2, 2)] muymm st X, | X,
(5,0.0)]. I'X 2% & fh (BR EHFT(L00) 185 7L
164 A5 (Bs ERA LD F A,

» i786 =



B 4-12 o H REmEa6 EME B 4-13 |08 REETE Al K

U5 BE— 25 00, CATHLO 07 7 il 4 1, B f 20— T o 3%
AL T RO A BP9 BN, B 4-14 PER T 3T A i
(X g m LI,

TE ZHEf U0 D HE AT RO X B JLm &y Th 55 8
1, EAEMATESRERE. TEHFERANE 2.8 5
REHS RARh T BUEROT 8, 0504 5 & B O AR 2F B RS T 1)

4 k23— AT DL, I Ak =(0,0,00, X s k={0, 7,

0 VKM RN

!
ET=p
BT R- (2::\2: 1 (2;1?4)1
- 2m\ a 2m\ o
’ . . | 2 xft 0\,
SR RS, D) SOMRERAL. i B

M ET MW LURE B HIE 4-14 'R E (k).

o 176 -



T T (- i PN L e

R T A, N e k= (B, 0, 27 Y S X A LS

| E
11’

Ex [7a (257 )]

r 5 X

B 4-14 {EASRM A BRTH E(R)EX

« 180 -



L 1 (2::?&)3
Ba=8x50\"%

1 (2::h)ﬂ
Z2m\ a

M 4-15 BRELIEH S M N KR %4
B (k) RVDE B A . F B B SR 5 P

Eij=2x

, 2
a ' a ' a

REL L A MR @ k=20 AT EE hapy x u, Bk B

(]

VO &8 Y, an A 4-16 A s,

— |

M 415 ki REE
FR KNS, W h=(0,~ L5 0 awAB B I

« 181 =



AHHE 4-17 i H k=0, — 25 0 ) H X, A

1 2 xh \*

I
E*“dxzmx a )
v 1 (2-:1'1’& 3
E"qzm_ a )

kAt 1 7 ok ={0,0, L VB I A, I 4-18 o K k=

B o4-16 R2REHE

(0,25, A% Vs x gy, 1

a ' a
. 2__
EFi=4x ‘1 {—znh)
2 (1
32
Figesn b (2EL)
2#m\ o

TR BIABGIEARE, Bk) ZMER R, FIRE 4-10 9
AR (0, 5 0 )xtE T8, T A k=0, B2 0 )X A,

e 182 «



3 F 1 2ok 2
E“_dx2m a )

1 {2xh\3
Es=9 Em( a )

W
o \
' ig
'
B 4-17 &xifaiEE

!

\N

B 4-18 B7Iigl: BB

v+ 183 =



X &t BR e LA B A Bhity E(&)E B 4-14, HZ2 R85

dp G W Rl LATS Bl R A (mat A R Ry B (k) BB,

WA

S
T
-

SIRRUNE-TES 2

B 4-14 R BT BO Nl R SR F RN IE R B P
BERNY AR, EEAEENR, BISR T AX TR M,
RBIH LA BRI X RENY P AL X A ARSEARSD
R, £ A BRSRROBRERLLE, Lt iy
B, (HIEARAEE, BRI BES M B B AR AN A
W, E—8fR, hTFEARRME LA REEHTL T
(LA 4-2), LA KE—mRK R (R E V. R EERG I
RILAE R, EEHBRNAT, BAERRTAEERARMN &,
AR B> IR, HARARRZEHhRTHRERES S
PR 2 R L.

§ 4-4 K #
BriBEBERl., 0. MEELPLIALNY. Bk

* 184 -




R B IR, X B R AT
CESSNPN LN & SR =L SR PE L
By MR RAR/NG, B RS 5 E CR

P (r)= YV, et

EREAR Vn:%»fﬁfl‘_sﬁb. V. 2
o, i V. RIETIE
| EY— Bl e, | V. (4-48)

SRS R (10— B BB TR, RE k=0, k=

kARG S kA G RE 2RI

L R A — A BRI ) AT BB K R 18

54 SRR RS b RO R IR IR R 1R 7 R TR e
03| Pk G2 T MR TS RS, I 4-20 1 (o) R, B
(A1) R R BB R EIHRS, WTEEME k1R A0
WETEOERE L -G WFETRHEM, R LU, LR
2 (4-48) P AVEERE LF A ) UM I T B, BB KRR
B R, RSN 1 R R Rk
O, I B e T I LB A T 005G B B 4 T
My, KR T A, BRI ATRDUR LB B i S L
HBHEARKRRIN, T ED R0 1) B & LA TS
to B,

PR e, AR DI RO T, 7R T2 A R B A0 X
b T RBHRE R TRAMEE, A ERTREIR
BB, B P G TR B RS B B 4-20(0) BT R MY
sk JEE T2 A R B TR, 5 R
R MR + 76 -7 S5 N RBRY B IR DR B AL, B F AR 4
BEHA, BT RNE R ARE AR E TR RN

* 185 «



NV

(b)

W (r;
{c)

Pird
LD

irt
Bl 4-20 MRELiLmnEE

R(f)?

1las

R(r)

28

N~

o421 HRTF 18283 SMBIAEAN

* 186 »



B RBERHER, REEFOBEE—ARE—E RN
B, B 4-20 dRBEHRTEE T 12,25 .3 s RPBEE ST,

Ry, 25 &5 1 FEFE, BERENHBMEBERIBIE T
T2 xZHE-TNEAER 1s B2 s ZVETREE K2
BERSH, 3o BEtR0H 3s BB HEARE -4
ELETES 18,2 s BRI EY, BRGS0 RES f X
S, AN 2\ s s, ULk egd, Bk, #E4BEN
TR KA, SRR, AA P ira TrlkEEE
AR T RREER, W {5 AT KA T 5
%3

VFULLEEY , S E L - A B O S B SR R - R A R
FotEfA, B RS BT A9 R Vi) MR vin,
%%ﬂﬁ’;ﬂﬂﬂ Eﬂ*u"é‘r&liﬁija* TH?-EHJU‘& B Jm i 1

ETENTIERE el ¥ RS %, B{E B8 T A AR

%‘?ﬁﬂ‘fﬁﬁ%ﬂ{%ﬁmﬂifﬂ*&@ﬁ %_[H ﬁﬁ‘ﬁf{’ﬁﬁfﬁt::gﬂ‘ﬁ.ui&
B -2 2 (RN I S iy 0 B B, WX MR AR I 2 HERR MU I8 55 . s is
BSOS ST RN S T EREUT A REEREIR, R
RS T & s e B Bk, —H M
I, B -20 I (R), IR E R M BB UBM R, o
B 4-20 REQ(d), ERFLRZNHKRE MR RITELS HR -
o G B

i R R e AR T R G R SR TN Ay S e o - B = M 2
FHARER YR EHENE &), EOTATEAEF L
R, HhEaE AL, BS5RBRERLERD D
. RKBRGxEEE, STOEME-AMRREEHHT, BET
7, ilpz:.{fi‘fE.Taft AE Z TR - BRE s B A
FREEEH R, , 58 GO HT BT R R B E B TR

« 187 »



B> R, i,V ()= — 25 L///’

r

5 r<l{RE I, V(r)=0

T AR, PR — AR, WAEE T LA, “HERER
MR SIVEH LY BER XA B RLETRA + Ze
B4y, EXANSEE, R, ¥ —wLIEENSR, FETIER
B, R EBHBRAE, ARHEMNEERSRERHEITS.

EFEARZERN, SERRS - TRERLIBER. X
R PAE, BTN TEBER TS BN, BRARFEEL T
b, MR ELREREREEA,

B R B ERSY (DEA M EME R, LANETEN
wEm,. Bp

Vir)=3_V.,(r—R;)

ﬂlﬁ 1
Ry
L]
!/’_/,_
*Eﬂgﬂﬂuﬂ““ﬂw
f.—*::ﬁ*r"q'
o
.ﬁ'.*
—1 .‘f"
T
- I

B 4-22 < AR 2 dr o B BIRY I 3%

v 188



RS R TRt
Vir) = TIV(G,)e'or

(EEGRHE A, 2% FIR (R B B 8 V (Gag LI ¥ 7+ 5
REPE TR IR, AR V (GORLLETG,), &(G ) T Ay A
FAe. [ 4-22 B T &2 UL BT IS 5488 T
MRS BEEXBEEIER, L8 ARG M

FARS 5 2k X IR S & MM T IR IR, P A TR MR
B4 PR B R M TE RS EE R T B P TR R AR O, A0k
P TR CI R, MRS ok H PR TR 503 B o
i S5 R

§ 4-5 REMIM—BFELEex

S TR HLE LA R AR, BT — AR THBER, S L E ST
BLETFHOER, RECRETHOERERIMER. mk
AR T BT AR 1 R b RE A IR IR LI

—. WMBSFHMITH

IR SE LT B T RO W B, ISR, ZE R0 0

Rm:m]ﬂi + mzﬂg"i_ Hiqg g

HHI R - LR P RSB . (r — R, B TE IR LS R, 5083, (3%

BRERAE S G, SORRE RS -AET), o R R ET
BT 5 R I

"
[~V +V R ol — Ry =e.pi(r —Ra)

. (4-49)

V{e—R.)A Ry BRI RTFH, o ARFFRERK, RERHT
RN A7 Wk

*» 189 »



l:__ 2?&; VI () ]@(r)-—: E¢(r)

Uir) ARMHES G, &R A6 B S i, R
£2OHEB(4-19)F M 0 il UG~V (r—- R FEHEM. H
7R Rl # 05 5 N AR B B, ETIR AR R &,
&ﬁ%ﬁ%ﬂﬁ%ﬁ% ﬂ%%kmﬁf%@miyﬂxﬂ”‘
o {1 S vk & ¥
E?%ﬁﬁb~,JM%ﬁﬂﬂﬁhﬁmw¢r EiLEahw
Pl (), WL LR FOB RS A 4%, BISHLCAC. B
e

B(r)=3_ a0, (r—R,) (4-50)

$EC4-50) FRA SR B T BB A R, JRRINE (A-49) R E,
2o anle s D)=V (r—Rp)]pilr — Ru)

=5 G.plr—R,) (4-51)

i 50 TR B R F0E e R, A IRHE A N o &R 1L el

s
'}-‘I‘:

forer—Rupir ROdr=dum (4-52)

ey A — e W

GRAMERIR R4 T S0EZE LR, 2 ARt mBsn - o
@ (r— RO LEF(4-51) H By Bife £

Eﬂ’m g Eifsmri_i_ jQj*tr__j?ﬂ}[{‘r{r)“F(r__‘Rm)](pi(r_Rm)dr}

L



SCan [@r (r-R)T (=¥ (r—~R) Ipilr—Ru)dr

={(E—e))a, ‘ (4-53)
R o (e~ ROKBR BA VAT ROEEONE, (4-53)5X%F L
RNABLH B A SRR, X RU-5)RRS . &
B R

f=r—
I U AMER, (4-5D)RP B ATRFD
[orle—(R,—RIAUE ~V(H) Ip(§)ds
=—~J(R,~R,) ’ - (4-54}
(45O FDIFUY AU FHA T Ro— o HILSIARS J(R,

—R,). XPLIARTHEEE, UE) -V (&) AR E
SRS, a0 4-23 AR Ox A0 4 AUl

e e e ek B B o R N T Y ey ey e ey = [ T e
= -
b 4
b ”,

L]

YaVaYATAYaYa

o

d-23 UHY—vViE)RE&n

P A-5)FACA 4-63) R 057,
— 3 a, J(R.—~R)=(E —e)a, (4-55)

XL, o ARMBOF RN A ESR, B F (-5 FRETRE
H’ﬁ‘(Rm_'Rn}g‘{‘;ﬁ:ﬁﬁﬁ?ﬁ]ﬁﬂﬁﬁ%%:
(== Gt ®m (4-56)
HpoAR—LEF & AEEE R RE, CAM-5) 7 LIH T
F—- g,== — Z J(Ru_'ij gih (R — Mg}

0191!



=~ F (R e ibr

Ky R =R, —R, HEXFHAEHFAKBTmE o KUBR
T-{4-56) X B, Ar AT R v o AL A R — e dde, B RBr Lo

T R 8 Rk A £,
JE B b B A AR

-_-_-“_-_i_-.__-_-‘"- H .
#alr) === Yle i (r— Ry) (4-57)

o — 1t

————

FE1E A
E(k)=g,— EJ{R,}e iR (1-58)
£ (4~ 57)¢JE§ETH—*{1‘:@¥

1
_V“ﬁ
N#5FRF BRI BUE (4-52) B DLERIE (4-5T) i R 18— fb 4 44,
RABGIE, (4-5T)ERFT MG v B iR R, B (45D
LA B

har) = e o B eH A g (s R,) |

¥ 2o r B IE R B Ra== riay -+ vpay + neas, AL HBIEA

R, T RHMRRFHE RS, &R EMARN H, XEY

ETINE—BNERY. mRR R URIEE, B RH BB
BRI 204 B, B30 BB bR &4

R
k= N b, — N, b, + Na b,

4 N (4-57) G RR.. Edm— BBt B & R —
B, BERRANDETEE B o(r— R ZHE B4 E EHMGK

« 192 =



Vs, ehtTR, etttR L gttty pl(r—R,y)

'lﬂh_\,— .€i*;\|"‘RE’ git¥ R |, @i 3 Wf( _Rn-)
5 — REE I L —#E, M T HEFT TR & B B (0 — R, R
F R oh{v. R, ALF R RR TR SRR R SALD.

HE (AR RR (4-58) AL, B —4 R B - EERAEE
(= REHD , KPR THEFE SR M N 4~ & 6L, B (R ) HIE K — #E 3£ 2R
REMF. Bk, LA Eaybr 39 JERRE R BB &R B — A R AR
. EE F(R)FIEFN(1-58) v DARK B 1L, B H Ry

TR = [g108= RO V&)~V (&) l9u(&)aé
(4-59)
76— R o, ()FTMIE N R, BF bR LB B, BAR
HATHENA~ZRERRM, AR h0. BARZ LWL
Rs:{}?ﬁ{n%}ﬁ Jﬂ'ﬁ;ﬁs
Jo=— [ 1o &) 1LUE ~V (£)1d€

HRR R, HESHSNEEE. —R RS BESE, fHi e
\ﬁﬁﬂ;i&,(4—53)é2§§ﬁb

E(Rk)=e—Jo— 2z J(R,)e T *s (4-60)
B =i

THRIHRHES RO,
Bl 1. WS RHER T s & e, () BRI AR,
8 EBHBERIHRY, EEIFREARS>ME, B K £
(4-60)A % J(R,)HHMEIAE, B ART %,
Ji=J(R,), (RGEHRR) {4-61)

« 193~



s BIEERCMBTR, e, (—~r=p, (), ELAEEZRNF 45
v 1R B TERR COIE L R LAY 1 >0,
(B S T R AR NI A H A

{(a,0,0), (6,a,0), (0,0,a),

(~a,0,0), (0,—a,0), (0,0, —a),
IR RACA(4-60) R Y

B(k)=z2,—J— 2J {cosk a +cosk,a+cosk,a)

(14-62)

g
1
ab AN
| AN
P ar T N E
. - r o .’_a-'
/1' = MZ ke
k.

%
BN Ry B
I ARG AT BINE R niE 4-24 BiaRaar . H1(4-62) 18
HET . X.RaWERN.

F}-E-_l-l k:(ﬂaﬂrﬂ)
Elece,—Jo—6 J;

o
X ri. & ::(”E'&Dsﬂ)
EJZEST—JG—"-zJI

T

Bas k=5 5 F)
' El=g,—Jo4+6 J,
WAJ >0, P SO0 RHEmER, 8% /E 75
FERX BT EE 4-25 fin, BANEBLER HERET J, MW

* 194 -



- -

I
’f
LJF ", e e———
FEERFE SR -~ .
- 1
‘.\ P o —— - Iz;‘
. e

&I 4"25 H?Eﬁgﬁ 4

Sy By RAR D ERE TIESETEER NGB ERS . 54 A
e AN S TELHRURT R0
Bl 2, M- r O LE T P RIBEHEES
Bi-F P &R R, SN P REW SR,
T = X f (7,0, =¥ f (), 05, =2f (1),
A Sy S RS AR T LA X =4 P E & AR
BRI . R A& BRSOl il A 4 ko

pir-Clie S, (r—Ry)

"DE"’:" (;I' Z eik'ﬂﬂm;ﬂy(r - Rn)

b
LI
P O 2ie* *rg, (r—R,)

& HREATYRE AL 05 s T LA (-0 K, RS 4D W48
4 JIRGERZELMREN. Lo, A, BT B ERNE s 4
W], A AN E S, 6 s i (e, 0,005 (—a6,0,0) B &
Bl 0 S8 e AT AR R B R /b CEITH L AE) , B
JoFea, B A

By =e,— Jy—2 Jcosk,a—2 Jy{cosk,a +cosk, a)}

(4-83)
fa] 4w L2 15 B
Eir=eg,—~J;—2 Jcosk,a—2 J(cosk,a+cosk,a)
' (4-64)
. 195 ¢



Ely—=ep—dJd¢—2 J,cosk,a—2 J,(cosk,a+cosk,a)
(4-65)
ERFRT P EEGTHLLe,, Ao B —2 pLHH BER
i, fFE 4-28 o BEH T 4 A EFEFIRIE B T SHUE
@, IR EPAT IO, AT DRI « S TR 1 4 J<0, i
YHE, : R EEBSD J.>0, IT @, A, A5 7 I R ES
%. i .

ECk}
n
|
- 4
o v
- " + I T + ] )
r— k.
Ty r A X
& 428 o, BTEHEEHIEES M 4-27 MR H S s BB, p BEHR
MR ASWE (k)R %

MIM(4-62),(4-63).(4-64)H1(4-65)%, 7 B 4-27 hE T
XEREIR T X (B RARD () E i, BhE THEWih
L0 1P & EIBREAORERE R — &R 2. & B RAAERR
LEI—&R p, A p, ZIERARERE, I A BOXPF S B R S
. B (T d A BFFS U BRMR, B (HET—
HiRHE.

= IRF R SERE A X B

¢ 196 »




b AT Ve R B LAY O, — B T RE SR e RPN TR
| ef,r“m%z:sﬂ‘w %’t{ﬂfek‘?’#% P — AR R, B

‘&Eﬁﬁ'@’rﬁ‘;@?}% iﬂffﬁifﬁ’}ﬁ“%;@t# Jﬁiz%liﬂ:x RRATH % MFF
EMNENET, ENRE-FRER D, ERRE R R 2 #H AR
A, Bk, B A, AN ERTRE, EARMKET
BHREHRR, IR M, HRFEAFE T, BT
HESR T REW 2 WA R RS R 5 B, AR 1 B AR DUy
ns i np ff ed - F BT p BEZEBHD, M REHES
HENF B MEREN, d &, - BATRLR .

Z, Filt, JRFRESR SEEN Z M F AR LR A0 — — X R
Kok, WRRAKHERD, FREFEZEETRHLEA.
£ Emim et BT AR R, MEE A2 B A 8 IR
A, Bk TARKF&ZENEEER, XA AT El, SR
MR R BRI B AT RS 2 R RE R, | E T
LLUHHE 9 B ML fE g /b, MFRERT, EHREEE
S BB S B Z BRI —  — R B SR E AT, TR . iR

£ _
% \
\\ 4‘1;
| \_\ =X,
{ Wo/ | f,*" X
| ,"'i At
| _ Iy
Bl 4-28 B FERER L5032 ] ftrt e B 4-28 s R H p fRAFAGE SR

o 197 -



e UA A g i
EE4 M B S AR TLA AT R EEHY, TR LeiRe KT

G S RN RS B de, XA

BEEW, Fo AR -T2 B PRSP s B p & 2
HAEW, et B rRETANEW, AiEAE AR
A i 50

1 X
'i[’::’/?ze'i A ‘Ps(r_Rm)
A T}
pp_ _ 1 ih R
$i7= 1/,_;23 = Wr;(r“ﬂm)
»,_ 1L ik R
ﬁﬁr_yfﬁze - tpﬂ,(r'_'Rm)
p,_ 1 ik R
el e, (r—Ra)

i B A4 b i B - A X VO AN A i AR (£ 2R A
Vi @i 1 Gt 4 Qa0 + ag Pl

WA FE, BRAE REFEE LTFEE. B 4-200 5 I
Frgg i TR RN g, s W pAv 2N BRI 88, B’b
M SRBRZATIE AR AR, 5 (4-27) B L, BB S [
WY 1T 28 By AR ROR TP A ST AR FHLL G 45 5, v LA S BEZR 1]
il R 7, Bk e T EGEERAT s BER A p B SRR,

3. MFEENME, W MEhEIANET, FFmpriids
oA | |

R,.+tr.=ma . mea, +my@s+r,, a=1, 2, -l

re BN AR RS 2 Al A e, AR i

| 1 ey
¥ = S e g (r Ryt )

01981



Hoho B R R T, iR AR RO R T8 R P
S5 B B BB K S T AR R I A, T LA R R
&R 2 FVTE RSy T, FELS T 50 S A AL
A RS S5 4 T AL 2 A AR I R A

DA RIR S5 00S 0, 454 U 75

m%mﬂﬁ@%fﬂiwwhm.ﬁﬂ%%ﬁ&%ﬁﬁﬁ%%%
Pl i
-0 | R o

*HFSi, ﬁﬁ"ﬁpﬁbﬂi CERIL A O, TR B D ERE AR
1.,

P **(:-)—-WE e tmy (r—R,)

pr( ) _____'_-___-\IT ei;’erﬂm [;jp#i:‘r—u-R?ﬂ)

ﬁ,.ﬂi?:(r — ]’ - T__Z eik-ﬂm qjlp_}-{r__ Rm)

js(r} “7?Z€kﬂmmp (l' m]

B = e Ry T)

L (r)~*—1;=2 et tng, (r— R, %)

qlfrsp.,{rj_ 1——723“*1"95:':-{’" R,,z---f)

1
y APy Fl:= ;l————
O

* 159



#MLCAOEfL, Si Hﬁﬁ*ﬁﬂ%ﬂ??k&%ﬁﬁkﬁfk’?‘ﬂ?

SR, @
WAL B — B, ERkSA—YIR &1

R BT R AT op® $K i, EEESRELIE,

1
{phl:T({ps + (pP; +WP:,¢ + qjﬁz)
21 :
Q)hg-_-- Hé_(lq?a ™~ ,‘;}P; _wpy“q}.px)
i
'F’AE=“‘2—(W:*¢}M + “Pr,‘"‘??h)

WM:%(W;“WH"‘-'PP, +@,, )
ASEFHREBIEzAER SRS

Rids.  eb=[201+ )1 [ pulr—Ra) +@ulr — R,
T)] H=L§,&4)

B, oh= [2(0—s) 1@, (r —R,) —@..(r— R, —
)] (¢==1, 2, 3, 4)
m&ﬂﬁﬂﬁﬁﬁﬁﬂ%%%ﬁﬁﬁﬁﬁﬂ,ﬁﬁﬁﬁfﬁﬁ%
BN ESREBENESE AR RN AN RR, XL
%ﬁﬁﬁﬁﬂ,E&%$%ﬁﬂ@$7ﬁﬁﬁﬁ%ﬂﬁﬁﬁﬁ
B PBEHF R e B e — 2y, MESIABRTY, REBAXHN

%E%%ﬁﬁ&ﬁﬁﬂaﬁﬂﬁﬁ¢¢%%ﬁ-
=. BREMR(Wannier) gl ¥
E%ﬁﬁﬁm¢s%%*ﬁ%?ﬁ%ﬁﬂuﬁﬁﬁ?&ﬁﬁ
EfA % i AT

1&‘;.:1/5’ > et tp(r—R,)

ﬁ%%ﬁﬁ%ﬁﬂ?ﬁﬁ%%,ﬁ%ﬁﬁﬁﬁﬂu E5 B 2R ATt

« 200 -



B 4-30 HENPRRESHT LRSS W ZMPH K

1 .
R = —— 'J'"“Wﬂ — ", -
b=l (r—R,) (4-66)

W, (r—ROBRARIERA L., H(4-66)A T LR

1 .
W.(r—R,)= ,ﬁE e R,
A * n

BB R, — IR EIE /R R HR iy e — BB Y i 70 77 R 3
X, BEMRERZAIRTEETERN, B %IEV T

J‘w:(r—nmm,(r—k,.,}drzam,

B, A7k AR A RO A B B0 SR RPI S S TE 2
R E, T E AT R A
PER AT L, fu 3T DU M0 PO ER By A&,
{4.52)55R 1A 2,
fera—Ro0(r—Rdr=9,,
EEMIBRT, LRRBERES MR FH S Bk Rk,
R A S R R AT USRI RIS, XN AR RS AR

« 201 -



AREIrETERELRREE, HEEMRE Mﬁm@ﬁ%ii
Wil AR R EEERANREN, Ak
bt 459 T H. |

$ 4-6 SEFRETHITHFRIE

an B AR FREE, W im e fb @ B R A B SRR
FER RN BB R EAR AR BAY . RX BN
HHRMMNI BT, MRk E& BEfEF i8R A& aeaed ek
B — SR WERLIRF B 2TINES

—. FTHEHRFREET

wE—=YHN . Bk RREG R A RS,
EREsr AF R, —RWAR LT REE, —~RFRVERERRE.
© R Aas IR PR R PR AT LA SRR,

(alt, ;1;;
Horhe,  APERERRRIE, REVEBAHEE Lo +la, ! L,
ey BB R, R RESEUREL., ERTRMF P
HRBRE-KS K
(alty, +1.) :

tARFEARRBERER/NES EXTRI TR P AL R4S B A
B, 703 oA P 2 )RR R 2 s (I, SXRERRITINE T AT JuN Iy
FE4NT b RG— 2 a5,

ﬁﬁgﬁﬁﬁu%ﬂ?ﬁﬁhmﬁﬁhﬁMMWﬁnEdl
WERMR T FERPRIAERE TR TEHRE LR, Xt
BRI E, QKN EEREERURED & FH. FEit
AR R AR B, NRAAY SRR i (elt=0) BB 4
(a)

OIASE S RHRBREDELT (0), Be LEN TR
BB (r), &

« 202



T (a)f(r) = f(a~'r)
Hofa  HORalOBRRIE. LB L Re Al BELUE 2tk
P gL ) .
{6 R e Rl T B AR AT R R
h

L !I:—'—zm v"—|F(I} . |
R AR AR, W .
T{ayHep=] — 2?;: Via'r +V{a ) ]pla lr)

S g —%‘?{ +V {(r}]T (ax)g(s)

—HT{(a)p (4-87)
$LohRIE T N B AV SRR R RS T R,
ELR D IEEY (r) 5 s F o apikt, BT
V{a=ir)=¥(r)
T4 67 N (a)PH A B :
T(a)H--HTP(a)=0 (4-68)
T LIRS - i He RN AR, T (a)y
DR IR, i L oA ARRI O EE & A RLIE TR TR TR B
P MAMP A KR
=K
FARHAT (A |
e Hp=T(a)Ep
it B R FR(4-68), K
OT(aYp=ET(a)y
ZLE(R) B N
o P R, Eh B A A AR DY R B A IR R B
| )= ()

nhERR IR, kOEZNA, RINMBE B WS Bk,

203 -



AREEMRBRERTHERENE HRE L, A

T(a)par) ="y, (a™'r)
:emj‘.r.u'rn?uk(r)
HPRA TeREREHR, A

ko lr=ak- r
BIMR Hpppar (@™ )R MBIE I, EBR 00 nlr), BEEE,
A T () e A i B R A R 2 1O BB & WHRE] ok, B8
EERER, SN AAHRDERAERE, Hits
F (Ry=FE (ahk) {(4-68)
(4-60)RF L T H ()R BRI,

| e B3R R TR S R I A B e, BB ok, TR
Sirhl, ak BATRAEE HRANG,

H—FRU . B akxk(a=F B, KFHEETH K
DA M R — R, R R BRSNS EHEEY
FERFHTES . Fin - BEATE SR, F 8 MHHREE, —
A TFERC P 44 RBE, SRC, 5.8 1-31 5 Fl)
ToRMATE B RHRGN BME, B 1 AR A, T
CIEMA s SO R ARLAE, BnSammia sy ak, BT
O, BRE, A 48 A RRREE TR0 kA 48 AN R &
Bk E. |

EORER, FELNARRES, &

Pk=k{Bk+G,)

AR T RCTEA R AR HM L, SBIENRARLINE, —
R AR BB R B I B R, B 431 b b — A,
PRREE mARELK, H 4 E0NE ARE. = &6
BAr ik, #AE<L00H ., MWARRAREAD FRAS
HIFBE, Ol H 8 AMPRBIE, H 6 MEHAL00>Bh.H k £
Al H b, WISBERLE Cslt, & 6 HBRIEHE, 8 %M

v 204 -



M 4-31 —sSEH MR AR

<UD EXERERTARRREMH L REMMEFE TRARN
TR, WEAKE P28, F
ERPH A RBE < AHRRITRE
=« BEH RS C IR
WEE (M RREHRE, WLIBALITHRIE QA BN
WLy BRUE TR R/AEOR . A & RE&EHH, O a8 H 48 3
Frigte, NIRONEMNEK TLI D 48 MFHER, HE HiT

BRIP4, RAABBIS . KM BME LM B %

(SESE e Il o MRy 3 2
XHEERH - TRENSE. ATYHEME
H= ———v2+ V (r)

LR H 0. RTBAME M v, FEHFBHM, WEE B RS
. RE &t OEfd , AN

Hp,o= E (k).

Hyoo— B (RYyL,
fafEh va=eunir), Brlh vi=e *"u,(r)5 ¢,., B ME

*» 205 -



H’G. E?ﬁi wﬂk 5 ﬂ’n,-—-& %ﬁ }T‘E.! ﬂﬂ é
. B (E)=E(—k)

XA ﬁTﬁﬁ?ﬂ?%ﬁFEﬁﬁﬁﬁﬁ:ﬂ bR LR K WO R
A OE

fE4-1 ﬂiﬁ%ﬂ‘]ﬁ‘#ﬁ‘ﬁmﬁﬁﬁ%{ k ﬁmlﬁiﬂﬁzmﬂi%i&@ S EA
B, IR & B EE AR

G,=n by +nby nibg, : (ny.ng, na MgREEDY

AT R 2 1 5 M 2 e O o R TR IRy, R AL IRAE
BABNY LA 5+ G, NN, (100 ATHEFEEERRE
i B 5, 18 & BOBRAB R 0 5 — A N IX L BT £ 9 (T Iz
e BIERF—A b 5T R, BT A Raar Ealk)s
EEER , «ﬂ(k);?-.xﬁ%ﬁkﬂﬁ’c X En(k) ¥R T ik
R A 24n BRI E R,

M k5 E+G, ﬂ*‘%ﬁrﬁﬁi&*ﬁrﬁtﬂﬁ,ﬁMTLﬁkﬁF (k)
& kR P AR R BB Sk LMK AN MR
B, DA B0 TR % T RN R S FIRT LA & 22, X o
BT REF0H, B4 - 32*%&1?‘—*&1‘%@ ﬁlﬂc St T 1[—
B A

v BARY=E(k+G) . - (4-70)

Eﬂﬁir‘ fﬁ'ﬁﬂﬂﬁ‘ - (4- ?ﬂ);'ﬁﬂmﬁﬁ—“‘g‘ﬁ%‘j‘ﬁﬁﬁ% [y, XFE
E (kYRR ik, ?’ﬁ"”imm:iﬁﬁﬁﬁﬁ L

g {46 45 Hi ﬂﬁh‘ﬁ‘#%‘t fi‘%uﬁﬁ 4R, 12 ~£¥hbﬁﬂm%ﬂﬁ
EfE(4-33)Eh, =B ERET.

1. WE AN AR FHRTLEFE - RNREA.

2. FHAEMX EAR, L5 R bR IrE A,

3. Fﬁﬁiﬂiﬁiz@%,ﬁﬂﬁmﬁﬁ%ﬁ%ﬂ:ﬁ?fﬁi*miﬁ]‘ﬂ’a#ﬁﬁ
X Hr,

HEHRIIAGTISD, FARESHEN, ﬁ:ﬂ/@ﬁ’ff‘h AW XER,E

-2;?5-



=
— T —T a ot a
k—_
BB 4-32 MEAGRMIEE
| N
_ax  _ i . o = s Ei
_; a i & fri

B 4-23 FREATHEIRE

HishEin it e R AR R AR B HE, (4-10)XHE
ERBMARMIBRP A EHFE LN,
MZ e REN E R HIRES
F.lk)y=FE, (ak)
{Eﬁ(.k}-—-E‘n (—&)
F. (k)y="E (k+G.)
=, RRBEITERE
A X R PR L o BB B R, EE B Bl Bi=
Ak + G ), 0Tk 3t kIRGE

-~ 207 »



TR e poa(#) =™ F ' (B7'r)
=e ety (B Y =et L (r)
B BEA T, AR RIBEE SR AEBHTH T4 [ 8 #,
tis (F YIS (LIS TT B B R A Y, SRV R B G R AR
FRAKBBSHIT, TS RS TR,
B, R BT A, k=1(0,0,0), a B4 O, 3%, 8 Bk
RAHO, B BERRBEL s BRI AEBER &0 4
B TR T s,
8 ¥,

$3 (r) =3 e *mg, (r—R,,)

B
Yr(r) = 3@, (r—R,)
T(B)9:(r) =" @ (B-tr—Ry) C4-11)
HERRTUE T HAWKAS |

Y o. (8 r-R)=3 @8 (r~R] (4-72)

B s 5 o BORIROVRR Y . FE (R B RE | BRUIRIRAE P RATER,
J5 1A '

ZWa[ﬁ_hl{r"_Rm)}: Z@}s(r_Rm} (4"'?3)
H(4-71),(4-72048 P4 (24—, B
T(EYPi(r)y=9r{r)
WA ERE O HBERERIEERAT DB LEA S, ST

« 208 -

L e e e . o



OMWE L A N T AR o . L %
piF, | e

i Db,

e meeceon

F
Z‘Zw;,(r—
i Yot "Eﬁ’p,(r R.,)
[lbf"' :29),9; (1"'—‘- m)
T(ﬁ)ﬂﬂﬁ

T(ﬁW““Z%,(ﬁ' r— m)—Z% B*‘(r* R,)]
‘T{ﬁ)iﬁ!""_zw;“, ﬁ-]rm Fﬂ)'_zgjfy[ﬁ-lfr_ ﬂt)]

{T[ﬁ)w*"—Z%,(ﬁ lr‘_Rh}:Z‘W;.[ﬂ {r—Ra)]

WD, 75 O, MEESTARIERT, {98, 0, 02 } Ziain s
. FRTRT pPL BB {e,, s, 1@, B, FRTFIHE
Bl w,y, o S, R R AR R s TR R T R R
AR A4 PEFEBTERBECUTEN LT & # By s -
B oo %, W LTS, BSEERE. e 8 D N 2 — B
WFRE—4ED), O, BEFE R SRR RSP a0 1. p W
I RS RIS (BRESRN) 75 O, B RIBIET, = 4%

' 209 .



ERRTE (e, v, 2} BB, RTRBOIABRTF M RBXR T %
2. a
M LARATLIESN, 0, ARA 10 ATRANER, &
Rig. B, REKA R 1§, EREEAGAS
BRTT LA G058 B o8 2101 28 Bl g, B e R mo sty B i

* -1 0, ﬁﬂ?i‘fl#ﬁ

#e | moew | & R *
I 1 1

I, 1 iy’ —2") +y' (@ —a" ) (e — ")

iy 2 {22 —F(xr 4y, (F—yD)}

i 3 {1-‘.‘:"(4-' —¥*), yz(y'—3"), (z*—ah}
i 3 '- {zy.yz, 82}

m 1 ﬂZEw (' — ")+ ¥ (F—2) 2 {2t —¥)]
I, 1 - ¥z

ri 2 {ryslat—F (s +y") ], xyzis*—y")}
F b {x,_‘)‘,Z}

. 3 {z{x®~—y*), x(x*—2*}, yizt—a®r}

"~

il %:i’%ﬁiﬁfiﬂd&ﬁh Ady A®hf k=(E.,0,0), 0‘(*:{:“;

A RED O, BE, B B% Con Bt RITHAEHMELIT » #8581 p ¥
N LB M 7E Oy BEERIR T RS M1,

s $hm Lot trau(r—RY)
= gits ¥y g (- Rmdgpy (p—R,,)
T(B)ps=ets B2 T eibs 875 8n ) (F-1r — R,)
= gt 5 T gtk 87 5= 2mg [ B-1(r— R, ]
- 210~



_..:_E‘_:H*:J ZE—'F*s{xuxm:le[ﬂ—I(r_R-}] 1'

=etter e TEn0p, (r— R, )= ¥4

LR WAL O KHEEFHRIEEMT, ¥2(r)E
R A FOR, A A, TR,
pe iy yir =it e imelg, (r —Ru)

BT Co, BERTE « 3T, T 2. BERHH
@5 LA™ (r—Ru) =@y, (r —Ry)
AEBERDT AT LUE] 92 ()l A RKERD,

{L8] £ 21, BFPR

Py P W J Py =ets :2 gmike (#—fme }‘n"r, (r—Ra)
l ﬂpi: — e”# “E e"‘.l (N=DRan }q}!’ (r -_— Rﬂ)
{ Teibhr =L e -2, [4-X(r—Ra)]

Tegrbhr =e'" sy e =" Fmdgp (A~ (r—Ry)]

Rk, 7 C BEERT, {¢1 .00 ) MEBME, ST e,
@, LB F{y, 2}, KRR PR A 2R, Wb A RE,
7P 4-36 SFRIRFAARHE T A fh b s 3580 » RO PR, ¥
AR, s B p WA S LR—BHEHG, Cu BEHE
BIERERER 15 p, R p, W76 A B LR BEEHAY, £ Cu BEIRH
T, SAKBRMEE {v,2) B, BRI ESBRT AR AR
. WLAEW, Ch BAELAFRNESR, ENGHICS, RERE, £
B3 K 4-2 -
FHERA T AR ERREN T B AN AT
RS ATM AR, ISR B R A B R Tt R AR B
LH9AE, AR S BBSAT, SNSRMTHRRE. K41 R

« 211~



Ei{k)
T

§-I‘ L
;»’.- |
. FL [3 ‘_:':_‘_ ) ._kt
{F . X
B 484 MEBUR R p WA
® 42 C. ENOMIRR
Re mam PO T g B W
& S S : - - : —r
-9 £ RS HE . 1 i
. -t
Az 1 y' et
!i‘k; . 1. 1 o . 3"’3. } 1 L] |
Y SUR N R ST y:a{y.’f—z‘.}
!’4‘.5 L. 2 | ‘ | : {:l'}zjfl

H A2 53T O, BERLCu RIS, 30T & R B LL7s
B REEN. CREPAE, TSR R N
oo AGEMEERBRANERE, FRERH R E R, — i

~ 212



M T AN RETRAHRR. 7 & 4-37 Gl T E0E
#HE . TR M S T RS B R Tl M Dy,
'I; AR . .. : -J;',Ei- C

« ‘P’._

l

M 3-35 Ge MW

§ 4-7 EEAEREFIEXT

—. BSEERIK

R Rl FHATEEBE RIS TR, WA
B4 BRI S, IR BN At E. AW EE &S, BT
Ff R RN, ERIEESE S, SR B R
b, TN FREARE, SIAT I kEHE"

“ 3Rk~



ﬁmz;#ﬁﬁfE 

BB+ AE

RMIEERE % A2 FRRERH, M RSRERIE b

az
Eﬂ

IREE & 2FH, R o
o B =RM
'ﬁm%ﬁm,m%&#mﬁﬁﬂg+aggﬂm&$Mﬁﬁm%

AZ, BTREHE L ﬁfﬁ]ﬁﬁﬁiﬁﬁm.ﬁ &3&:(2 =7 » Bt

N(E}L-hm

A% =L (R BRLE + K B B Z AR
B 4 - 36 BT, SREASBTRARME BIE dSdk ElL

wma st

o dh irﬁ%mﬁﬁ] mﬁﬁﬁw,d&' AT, ﬁm

v 214~

T S



dkfv*E'l =AF
WAV B RARNEETMERNRESE, Hik

AZ= ((2F)“ Iv{fgi)ﬁ’g

&ﬁﬁﬂﬁ%ﬁﬁm~ﬁﬁﬁﬁ
' .H{E)

{2 J”*J.Iv

A EWF(&) Béﬂl. ﬁ_ﬂﬂlﬁﬁ.ﬁﬂ?ﬁm'&:ﬁﬁﬁ&ﬁﬁﬁﬁ
.

m%%ﬁﬁ%?ﬁmhm,ﬁﬁﬁaﬁﬁﬁ,Mﬁﬁﬁkm
f—% £ -

N(E) =

wlwn - W
1uﬁmm$ﬁﬁ@ﬁ%ﬁmﬁwwwﬁﬁﬁgmaﬁm%

Bl FEELARH.
%m%ﬁuﬁmﬂmgﬁm#,m~

k”i!z : i
i E(k) == > | '
eHS kA YRR 2 £ A ik , k% I’ui%ﬁﬁﬁiﬁﬁﬁ *—ﬁﬁl
- - 1/"2'—,,; g
wHREE o i
' E R
A R
ﬁi'_’fi‘ﬁ&: EE“H:
. 1;-’ a8
N(E) = V. I 4ﬂ,ﬁ_ﬂ,jde
/2 m\3/2 ~
'45:-3 bkt = (22'11)2( ?) Zpr o @-5)

JELL B, N (B) hik b, BLa B0 E 4 - 37 Ay
“ 215

ik
g

g



W 437 Emmcfutamriﬁmﬁmﬂ . B4 EARATYRE

e P 4. 8 F I MG x’iﬁ BT R, RBENE
miaﬁﬁﬁﬁgmgmﬁmﬁ,ﬁﬁ B SO 4 B T A
BERDOHETE. Hik, SRNFEE A EREHERENH
UL, BTEAN Sty , MR S, 4 BT B 2 L (R AR, L B
A5 BGOSR, S AEE R O, T B 4 - 38 % R, AN
5 PR W M, W MO M B SIRRH B, &
EERH R, MBERMRESE, B(k) BAT]. YEESE
AR LABKGER B, —HAFBITERACH I %K B,
(N2 —FE TR, % RFDE R F E R Ay & T T R s i 7e
AN TRAKGE R T, BRI LRIV eSS B N (B)TLIK
nF BHE

EREBERBEBEE. N, NE) ff !H%%H’Jf*%*ﬂif
£, EEBIT B, W, BEE M, SRE-—4H— 48 msR 2R
Shy i, AT S T2 R A B AR Ak e MBI fE
BEERIE P, 7, B Bk BT R K, M L, 0, 0
ac%amméﬁﬁ BB T e, Bha BBy, SRERGE L

. 216



AT, Bkl Eof £0.5 (L) PEERHT. N,
T B LTSI (YU 3, A 4 8T BEOR B ALOR) hik.

UL kR TR A B s, B, X F i A
MK ARRE S . M, SRR . P i, B 0 RiEW
X, Wl BEESEE, N THEFRER(E > E)MBERER

E,<E, mﬁagﬂ:ﬁ&g mﬂﬁm 4-40 (a)RU(D) BB FpiR Rk
AR 3L,

- Ee

Ey

- _ .
N(E‘) N(Ej
{l} Ee>Es (b)) Ep<Es

E 4-39 iiﬁﬂ'ﬁiiﬁﬂ‘r’ﬁ'aﬁﬁﬁm

gﬁ@ﬂﬂ?mmﬁﬁ&mﬁ,&%ﬁ#mmmmw % %
BRI ARG s#H, &

B!, '=8B,—2 J (cosk,a +cosk,a +-cosk,a) (4-76)
B 4-4095M T k= 0 BEHERARER, 72 k=05 HK
Pt , S EETE O BRI, BHAE PR, SE OhW FHEHAE 4 - 38
Mk, S REm SR B 8 T,

M E(R)EFB(4-76)3, TR,y A
. VR E(R)=2 aJ(sink a{..smk‘ﬁ%mk,af

| Ve E(R) | =2aJJ,Vsin*k, 6 +sin’k,a+sin‘k, o

w 17 »



M A-40  RAESERIYREARE

RAREBEEAXNU-TDOR, F

N (E) _-~E——f—f .|

L 8wady o Vsin'k,a + sin’Rya 1sink .0

Rl (4-77)

Bl 4 - 41 s Hﬂ’(d 771 R B il 2% . }tdﬂﬁ%‘ﬁ/ = Ey—8.J),
% g = Fo—2 J, B BRI RS 5 KR 12 B S
MR R EL, SR ME 4 - 42 B, M E=F b, NEYN
for R, N (EYRBEL B heboly, b FEXN ¥y, E=E, 5%
REW R4 iR 4 - 43 PR, ¥
SRERDDEAFEARL, A (-74) X TORH, & A,
(R)X R-BOBBEENBRGHY, N(E) KT N maRth. &
Vi EB(R)= 0 520 TR A A, BUER A BT EOR
BoOE & 2T R RBRSE, BT TSN R T h—F
THIEH v, B(k) = ok, (il ST B.(k) i BBk IERR
AN UL B v B (R = 0 Bk, G MK BB HBR FE BRI o

« 218



N(ED

Ei- 6 Eo—2 b1 E, Eotz.d1 Fet6 7y

B 4-41 MRwH « HFREMCHU TSR NRY

B 4-42 E=F—2J, FHEH M 4-43 £=F, SHEE

RFR A, LU RS S 4 0, SRR F iy s 85, I lk=
(0,0,0) I8/ B A= (=T, +7%, =5 ) Rbk,# EMEK

mr;:'ﬁfnrnaxr;ﬁ[_Kﬁ(if;,b,u)];até—-ﬁ?@ﬁ. X MRBR A E =

Eo—2 J\ EFESREME 4 42 Fra, B B4 -42) TR
e B B R TE I RE AR ANV () /d B #— 578,

= 210 .



=. B
ER B N BT CGXRM ¥ A S TR . £
B S A R mﬁﬂ%ﬁﬁsﬁﬁmnmmj N AT

ﬁ&ﬁ%%ﬁﬂﬂ&%% " -g )
T RIRE N
/ E(k}ﬁ 2 '

i} N "‘%—J’?ﬂi k ﬂfiﬂﬁiftfl*{é?ﬁ ke VIR, ﬂﬁﬁl@ IR &k
%ﬁ%ﬂ: N ..... m ------- I - oy Ty _'

3 4w, 4
(23}3 3 fs:,: _;—I"«T;

o )1;%(__)1!3:2 (%)Ifﬂnlﬂ (4-78)

~ﬁ¢ﬁ; ﬁ%%%& G oo T ROREE. — M

ﬁﬂﬁ%&*ﬁihﬁﬁﬁﬂ*%,$Wﬁﬁ%ﬁkm #
RTAR XS k SH AT SRS HRPE RS NE, Pk
TR JAK % R Dy, o=k bR K B, o=

ProSORCH . Eh(4-TR)R WA e B M R F R T B
BEIAGHETRER L, ELS

N n s37%? Ry

FIOEMT HARR $ 8 ag=—y=0.520x 10-"om= 0,520 A

BRI BARY | Ta a0 R BB, - B RP R BE .,

105—10%em™ RBEE, r./a0 IELE 2—6 210, RA(L-TR,

ﬁ . : . : . _'1 , " T o
e

T4

« 220



BT Lh e, o BUBR 1T
) _ k (T:fﬂﬁ)‘&
- . B50.1eV
B, = .
(rif @o)?

_fuﬁtﬂﬁ'ﬂ%ﬁﬁkifjﬁ 1.5-15 e V¥ §5 0, i ded4) TeRER
A AR R N AR ST 2L

wdhiERHE, RINERFERER E(0FER, 22— RFEE,
FJB)—BARARAN A B8R FER. N M BT
BB N A, BEHBRTHR, - :_ .

L WL M B B — R, BaiaHats e
B, BEBEERAN W, BRIROEHRLSA, i BamRES
(PHBDEFHELER(FFH ) ZRGERERER DN, X
A A R AR, W R (H a4 10eV) 25
Ak BRI (B 1eV ) H 5k, . -

2. B S0 BT —EVRedsh, BFERELN b
ﬁlnkﬂiﬂfc.‘fraﬁ% RF SRR, X &S IBEE A
R, EETF AR OEREHZA, B
KBRS, R EEBE - EERTERSERTR S Ry
BE, IRXEREHESRETLE, XANT AN RS RS
k. C .

T AR LA R

BallekeHhF, ReERBEAALITME, BMERSE
— MR RREE N AETAR, ReBcEMNET, B
ENEHE R, BIPE s BR—-TOET. BiIBE wHAL
S %HEERR T RHENNEY, SMEEEENE, RAK
MBT 2 N4, SREREERFHRENET EE% MHEs

« 280 «



%ﬁ#.Sﬂﬁmaﬁﬁﬁ%ﬁﬁ&ﬁ#ﬂuﬂﬂ&::;;;;:}

R, NABEFEH N BT RBERTEEFS 3, RilkE

ﬁﬁ'ﬂﬂi%ﬂi&'ﬂ’):&ﬁfﬁﬁi ﬂﬁﬂﬂﬁﬁ'ﬂkﬁiﬁﬁﬁkﬁ i
W, &ENNETNE (RESIF B BB TR, "R EA
BNE R E S B, REEh N T A RN Xk
BIRs—4, FRRYRORIRIEH 5 B WX FmAE, Elffﬁﬁ'%kﬁ
a‘%ﬁfﬁ?ﬁ

;ﬂi&ﬁ%ﬁaﬁfmﬁjﬁﬁﬁ, 'E{ﬂ’fﬁlﬁﬁﬂﬁiu, Rigw st
HAHMAN s ENHra 7. BB LEXTHRSRY T, LOF N
AIEFB 2 N A8 7 RIE S BRHB R BB, TBHE 3,
K LBNEERTE, XEET, EXBRE R, 5o HHE
ERtem LE A A RS, 2 N MRT MR FEi HE REe
#, REFREAREBER, SRXRNMFRLIBRITH.

A 4-45 R SR E LA, 2 N MRFHF X 1

HEMK, AFRFELE, B—FRlK PHERE, B-H
BMEEE %R T, BR, A ENRFERE F ZHEH
%%ﬁ:#ﬁﬁﬁﬁﬁ%%hﬁﬁ#ﬁ.ﬁﬁﬁmﬁ&ﬁwﬁi
#, BIWERSYLER,
+ﬁ%%M%%%ﬁMM£,mw?ﬁME1& 4 TVE
BT ST SR R R . flE 4-30 STRE,
FERMEEL T, THESRBEMEMN, BHE—BHEES
#», FERSEERNY, FEE—BWHIRE. EN A
ERtdkd, S M0ETLigge N AT, RaERT. IVE
TE BIEAH 4 M ERT, A &HR, SN FRES 2
AET, BEGRA N AT, EAFSURTED O R
WAL e SN, BB MRA R, HHLE

R IERE, SRREEHBETETENN, FREASY

BER VO REMR S8 TRAIE, SRELRA GRSk, B
» 222 »

1 ya o paps



HE R LT 5k,
EEI TR, TTEAME X 5T 2RI M SCR A BB

B, BRI T DUME R Tl B T iR

g, SN TEA R R, R X $ER T, B

4-46 TRELHLEH T A X 83400 TR M ARG, H51UH 1obR

&, H K REETEAZN s EWRHH X §H&, A L. Lu

RAEA 2 s B 2p BRSO X SR, EhB LHEMNHET

BRI BROBTRASTEREREL, T, RimX

SR LR T RERAPH B AT, XL, T

WIE X SRR A PIERE N X BRI EHE, RIEE FRE

T

(Bedsgs @) = CRELE)

Erﬁ —fir& R M ARE P 4-46 X $EEREIOEERM |
B, RSB EERRERTHUTEEGHRESEERE. &
4-47 DT T LA RBIMER, &M Na™ Mg, :$E 2K

BLARERWE, FERRBRGE, MIEH LAMW, RueT MR
B FRERM M, RAMEEEINA, HELSRER MW, 4K

« 323 -

Lo

Ir




A R R
147 wxxﬁmaw

ol L BEAR TR, 5 & R8I B T R, @%Lmﬁ%
Hif & RS RB TREERGESN, RTLED, EaRH
RN R E R R T B T AT, BABEERN T
BSh 0, ML MiRmBEA FRARS TR £ F5 %— 5
#, BFLL, STFRAERAATEREERG 0, Mef X 4
RS IR SRE RHNAR RN, BRRTEANE TR
A5 EERAEALL

§ 4~8 WEBFH

RIS HEAXHERIAT, BRABREHLTERE
MEHMEH, RAGRELY =0, LCHERER HR Mk
Stk >0 KRB HEL, H—tExHV,, HTHBE
BEWEIET, RERAFERDAT Ve EXE 2L AR
BB IMEEZRMEE. GXRAZERIET).
Bt~ R, ﬁ:m%aﬁ:‘v}ﬂm #<0 #0230 MK MR

Mﬁ@ﬁﬂ ;

[ v () ]w<z)-+E¢(z)

= 224



WG 2= 0 RS MERRILAG. RIRE B0 AL A Tk
%, 2>0 KROMEIILH, M2 i THEALSE, BE KR
BBRT - o .
- pae™ (4-79)

. ST :

i
BT 00 KRR, H—2 B B AR A,
RAE BB, R 4-2 BROHR, BH1H 0 e AL

R RGN T, WK RTER, BEEEE FO,=2E T

5k RIHHEE. WROLEZEREE %f}mmrﬁﬂ_ﬂ
BARRHE) Z (R RES 0 iR T RF R A B,
HELE (k)R BAOMINT, RO, =" HHERF, BRo=T-e,

H 4-2 35 J0E X 5 A 8 3 S dt, |
|(£+a 5 —i(g_l ), . _
p(z)=ae ° ‘ +be (4-80)
RE o, b WTHEFENABH
A k2+F—E1a+V1b=U

’ r E.f
i | 22 ke 22) 780

(4-81)

et

2 - o —_
F= 2 (-”—rrrg) + [V](~p2V2+1)+V (4~-82)

2mia

et v= (A% /ma|V|)e, #3(4-82)XfEH(4-81)RKM b/e,F
A(4-80) , H -

™ 325 »



omfe 3 s T

e 1/1:_23-_1)13.1{13( ——i% z )]exp(isz) {4-83)

M TSl e, (4-83)AMMER -2 Bohitin R, X
M TEMER £, 2<0 KBRMAR(4-83)RR 220 BRI~
ORI R T LARNPSEE . £ z<0 X R BPRBENHE vk,
DR P(—k, O FINE, EFEAMRGSEEALBTEHE S
7@ﬁﬁw—oﬁ¢%ﬁ+ﬁwmﬁ% ﬁﬁﬁﬁ &¥ﬁmﬁm
SRR REAE,

B HEAE (4-83) IVE 2<C0 MR, o -m;%ﬂ
B, Be=—ig,q AEY, XMU-8)XLRENHEEFER.
B v=—i(8%x/ma|V])g=—isin(2 &), RA(4-83) RH,

p=ofon] s (5e0)s Lo () o

(4-84)
HixMEMEBHERD
. BT 2 "1 hin “!lf% =
E=2mL(-Z—) —q* | i|vr[1 (——T,f’,’} )j + 7

M 0 g Gma=ma | V| /b2, E 2t R 2=0 ihkeal®
SR —-F MRS, BU-TOMU-8O)XTLIHE a/c Mg,
MFiIthE &, B EREIRZ P,

Bz kI HRIEE, Y R S Bunt &, ﬁﬂﬁﬁ“m%%
HRE, 24 & SHE Bl PR (4-83) 70 A Tk N I R ek 1 BE B AR
fEEERRE 2 p, TR R —Aal Ll 358 B (2 >0 Y R i
MICE, XRBEA - ERAERGREMRBEENR &, X
BAREA, XREEWERICEDE EE-18) . Rl

it LA k= ZHHERH, K EE—HERF B

a 22L «



A,

B 4-48 BEEESR

SR AR R B R — o B S, X AR
VRIS HRR, RIMNEBII ERERBERI-CRRBEEN k2
ERRE, HTE-TEHENSREETH A ENSE R {E,
HE A~ RE A BBRE YRR 2, GXHEA RN SEF
BLTHHEAR, SFELTHWRERSISHESHFN 2A
FoRE R i, X B vt e B2 et M i Ry, IR EHAAGE
i, e B R AR, — R, X BN AR
ZERER O TRk ar B, MR TEAREM BRI RZER
Ry, Bk, E=8EETREENFEZSLER I AXTIE
., HEREATHIERX,

Pa(x,2)=u(x)erpTetr
*UP * FRBTERMBANM LR, ¢ AWARETIERE, #
O RFER ARG HA B, ARk AE TR,

g ZET -



@ﬁﬁamﬁr“wﬁ@% 0 B 0 T e i R T T, T

z Jylay, ik o Rk nl 1R A E B R

UL -2 A i %, %ﬁrklmmlﬁiiﬂmm mia, oy T
R Sy 0 5 7 L B R A o B s 1 T
JRF- U et 25 2 5 1 PO AR, B DR e T vy “ P ) DL FE T
AT %%ﬂ&ﬁﬁ&%mﬂﬁﬁﬁﬁmiﬁﬂ
T O ﬁ%&ﬂﬁﬁ%ﬁ%?ﬁ&

S S St e ﬁ%ﬁﬁﬁﬁﬁﬂ#ﬁ%% 5 5b
A —FhR A 3L 2k B MV R W Nt R SR AL L 7 53 RO BE
B, KRR AL G AT A ﬁﬁ@ﬁﬁﬁ%%m,ﬂm=ﬁﬁ%m
B RS JE ol R A B s T s B - - 5 X T
m%ﬁﬁFwwﬁmﬁ#F&ﬂATﬁﬁﬁﬁ%%m%drﬁ‘
AR ], '

h

§ 49 EFRFTIHETE

L R B R R AR R R R iR TR,
B E BV SR TR AR AMER. ER, SERE&MNH
RSB IER RE LS REEMRE, A 4. bR EH B,
L ENERAEFRL, BERAEFRYE THRAGTRT
BB L ERARREERES HAREEEELHNST
A, BB B B st B 2 —. |
Bl 4-49 spLL TR CHE, {5 T LRI AERI R RSSO, E
(a)h S EH BROAPRE, R SRR =, Fif
T R AR R 5 TR T (D S0 - 5 (2 4 30D B AR RISy  JEARIR
TR B s A, B () RRBET-HER LB
FA Pt AR RATIOR BT M A AE A 0 R L B
KT BIRA S HELB TR RS, 8 (o)FT T £
1, AR 4B BT B JLA A B S T oM , 3 Fhe o B 4R 0

+ 228 -



M 4-29 R T HE

TR Bk RAGHELR T X AS o1, B () RRMXETF
SR M BT LA AR R, RO LH RS R
VG R R TR (I h B EIEF3 N ETFER, B A
SMETREEAL T, Zedk BAME AL LE, R
T — BN B, EMISIARRICIABIG, SRR
ks P BEAT 2R, 1H M R IR R S,

B, 70 1R 2 T TR ARG i B TR A AT 28 { [ & TR R 4
BAR M AR IE ch  SE IR e AR T, TRRE BRI T
ik H SR R B

SRAR G kAR V () R RN, PSR R
BRI, TR R TN R F 8 p— A%, iR
AR E 2 kA%, E.(R) RS HEF R EBRENER.
TR V(AR E %, B T4k I B (k)
EAL R ERE LR A B R R AR Rk B A
(S BE4R ) 2 4 » 6 FCFF R 46 B P AR DRI 8 FERL, A8

- 329 .



SEEEFOBSUIRTE, NRATERERIRAESE
 mhERITRE, 22 A5y
TR S 93 BAT FE A , B T A i R R e R AG 7 ok BRI B
AR R PR B 4 A BUR B LR BRI, BRb3E
HiEERE, ERRASGD, ATETEREERERG R
R, HBETFAEETLS AT R, — KA B —RE IR
& PRENBEEREANHRZT, TEREERRRRE
L RRRBEIA, ME Sk OE RNk R SR,
Bl 4-50 dREA M TIX R RRE B LS. EF 51 FRHT
EFARLTRARENFEE, AUHAPEKRUNER. &
B K R, AHRESRRRTERERE; bR
i B T-& 07 BE, EN2ZANSR B M B, BT B #
B, EXRRESDPRATEDTRLELTEHE (P. W. Anderson)

f£ 1958 LA I BEMA , B X b R kit. JoH
(N. F, Mott) XM TEBED, XFHIMERTREEZRTE
M rh Ry I NS,

() PREEER (b)) EHSHEX

E 4-50 Tﬁﬁ(a}ﬂlﬁﬁﬁm}iﬁrﬁﬁ-rﬁm

wﬁﬁﬁ%m%$ﬁ5ﬁ—%§ﬁ@bﬁﬂﬁ?iﬁ%%

» 230 -


Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条


NG

S Es v El E

B A-5L IR R A

BT ERERRALLWERM EEAF BN, BERME
T — T §4.5 ﬁlﬁﬁtﬁﬁﬁn%i*&%%&ﬁ%ﬁﬁﬁﬁfﬂﬁ?% ERUOE
A RS R A T AL FTHEER, &1 E2MERTH
WM, TELERTHAERBERIMAR. hTatkHRETR
AR (PR R, NARTENARLIA 0 282,12
SEMRGRER -, REFETWEE R, ARE. B, B2/
BPEAL , RERCUR IR A B R VA A m sk el o,

RS E Gapi(r—Ry,)
A TR TR AE B
a,=Ce'* n
R RIS REREHER L WERK,H
| By, =e—Jo— S VR, e

Ry =i ¥
R

HREETheEpm—Hmit, PRI H PR R O R R
%, &"‘*%#ﬁﬂaﬁ%ﬁfﬁ{t RSB RER FREMDL {p:(r—
R,OV}HEME R B R (0, N RS, £ {p
(r- ROIDER,AEHAEMETIHREN, i Hm=<{u]H|m)

= [@r (s~ RO @.(r — Ro)dr Frmus BRI RE R IERE ST, B0 TF i

a J3f .



th BA AN A MR — R A, B -SEAEAH H
HAESBETZRMALAER, NvaRmERE ST RIEnmiE
bk o

Hy Hiy, N

NN i
H"'\__‘ Hgy Hyy Hiy,
AN
N
/N 3, i‘*ii:#%naﬁ,%)\ﬁ%!ﬁ%ZHR‘iﬁﬁf?H, W
WA PE R SR X R AT 5. %ﬁﬁﬂiﬁﬂﬂﬁ%; e
ﬁﬁﬁ“ﬁ“ﬁ’ﬁ‘ﬁﬁm*ﬁ%:EIIE%%J:RE“%E”WT%% T 5.

%, mﬁmﬁwﬁmﬁﬁmﬁ@ﬁﬁ,ﬁﬁ&uwdﬁ&M%&
F %éﬁﬁﬁ%mﬂm 3%

! = "‘\_-

LEBBERAT /REHER, AHARALTHFREHTER
WA, MTEFRE REERALURE, 0 ZLEUTHERA
EHTRTHEHENRSE, iR 2R EERR RER.
TR AESHERR, 5REH RHEEN, Elotr — RIER T
VR GUERE B A RIAERE 102, BT T B, BAET R
FCRBE R R LA R RN, B AR AL AR, Eﬁ“ﬁ*%‘f?éﬁﬁ‘*
RIZTF e R, “%E”W%ﬂkﬁﬁ]?ﬁ&?@*ﬁ% 53 R A 2
ST RERAER I, B TP 7 4 TR A0 TS AR 25 Ky

« 339 «



B 4-52 -
(a) FMI e 0t Y WJﬁﬁﬁﬁﬁﬁmﬁﬂ -

.

R R A MR Y S B R R A LA 1k T O3 AR A LR L T
B4 5 S SR R LT 00, B 4-52 BREEM T R BRE
BRI, # F, RRLE R R, AN TRE BN, EF
BHEYD, T, SHEEBER, BRECRBTOEELERE»
WL B, BRI ARG, AV S#RFREAZERE
BB AR X B R E SRR, TAERER
A B, BEBRONSR ERIA T HA TR, RSt
Wb R T, SRR T Y F, RIRBB R, B
hHH RSN L ERE, WEEERE W, 2 W>W, e
BHRELWE A, RERORECRRS LR, ik
M, X ERIEE B (Thouless) iy 2 B S 0 %
W RN EAR LRI, AR IS0, MR
KT 0 BT RN, BB AT, IR 2 A HERR,

BN EBRLFREE, BWER, TRTIRRASE W /> (R

~.233 ~



FRVET o iR, FEAE - TRTEREES », BTHE
fﬁmTu{ﬁéﬁ:&ﬁﬁ ﬂ’ilﬁ}ﬁ‘?ﬁlﬁﬁﬁ)& B BTER A
& Mt L e T -

S A
E r— K,

B B, A OB R, WICE, f—E)m{aE[#-‘E +

%Jﬁgﬁm,ﬁgﬂ{ﬁ{ﬁ' '~ E, 1ﬁ~ ﬁn%ﬁzﬁ*ﬁ:ﬁi #1016 H-

=00

4 2V
W

R ER ¢ ALLB K

K1 ®@ W4V

V!
|¢’;>=[ﬂ>+'E,“;—'EE—:I ﬂ"}ﬁ-ﬂ( W“)l L

TRk, Hh [#>FRIESH AR TE, n"> FREGEE
M BB T 28, AT LUTEBR 3 Re B R 0 B M e T 4 R O X
e W, WRWIRANTGVRAM R AR, £ HME
B2 RMAEES SXHEANERER M, ARATEE, &
HAMEEHFHEFEW/V),, BTFARESRENHERRE-
Fia s R U RER. |
ﬁﬁ%?%ﬁﬁm@w%%,mx&m%&%%*%ﬁﬁﬁ

A R AR R A R, R W/V NP (AR, s
— DA HLNPIA R iR AR AGEHEL P AR B ERY ke SETHENHE




{EEAL A 1 RAMKE AR —4, WARER P&
fr7e, JRERRBN . N AT RAES S AEA AR M ERWTE, B2

%Eﬁﬁm“ﬂhﬁLﬁ,%{m~Aﬁﬁﬁ?$ﬁ% P
A BES T MUY, BTHERR B, X RhBR R B b T B e
AU, MR HET R O K BE, RS ) TE, BMBRR, 5
E&%Eﬁﬁﬁﬂﬁﬁﬁﬁ$m%ﬁ B G AR Kb T
2539 f9 5 A,

» 235 »



e mmermen
o  hRBY |

ﬁ hﬁﬁiﬁﬁ&T@%E&ﬁﬁﬁ%%mm i
. ﬁ*ﬁ&ﬁ$ﬁﬁmTﬁ%mﬁ%ﬁﬁﬁ%~ﬁﬂﬂﬁm§
B, B, SUE AN TR T-EIE 4 o GRE G (AAED) L SR WL R
ST — AR, RATHE AR b PRI &R R E, FEm
BhER B FHARER PSS TR EOHRREXFE
MEH. Xin, HFEFERTRETHEFETINREEEE
BT Rl T A T AR, e e S R T 8§ ) B
R 330 7 0 Ay T G, |

| TR BRI R R T Ing e A T fs
7, XAIMNBTLLES IR 8 B BA RN RSB E,
W Sh A B W Rk R B S A, 1R R BRI L R
W E R A A h Ak I e, WM, — B AR
A5 U Bl 5 R

[-—%‘%wﬂ-{- Vir)+ U]qb: B

Gt V(A RErmRNSES) AW 2 EMRE B—RAikkE
O T EELERI SN E2 R R H, (B AME — 2 &
)RR B, 1o a BEH P &R FREE R T
X—RE,

v 228w



§ 5~1 BBAETH
ﬁ—%ﬁ%@%%m@%~§§$ﬁﬁﬁﬂ#u
. RENETFRE : .

Eﬁ?ﬂI#ﬁ&%ﬁ%ﬁ%W%:=*fﬁ%ﬂ+ﬁm
2 IR LM R S, M TE B F MR A s i - A B RE,
BB e A i S BT ST 2, LR M A o TS O I R )

BRANTFRARTREWEBENGR, ZERTHEPELR
TTREM, BTN R BT (B T AT £ A 7E v B IE @
Ar FEEEP HBIIE G Ay, BHE AR FEEIN, Ar SRR MR
RF. BHAFD v BRAIZRTHEE, 00 ko BOBRIL T
SEL o

R KR, TUURA SR RERD. aTRGBARRF
A TERR, SHRERBMEET, EARKIESR |

H_Etif)]

oo (r. )= B (5-1)
Forh uye AREBIERE. Y5k *H‘QB:E;H’J% ﬁ" RESEMERXK
ALAR S B TH & *HHEZFI’J,H@. %T{%ﬁ]ﬁiﬁﬁﬂ'}ﬁﬂ,&’
WA TURE T Ry, TR E’Eﬁ " [

k-—kﬁk
W R AN, SHUTY SR ity SCAT Y ﬁﬁ'j‘uf{ﬁﬁ?ﬂﬂ #
7, . e
E(RY=E(k)) +k-(V, B),,  5-%)
SELIR Bk G R I 0 (5 SRR .
el .
A { L-_é
? Ry

fe)
R, AR (541) +(6-2), AT HH F A B iR ¥y

- 237 -



AT arg AS2
vty -7 an, 170 de, § dE (e n)
S=Aly - —-AfT

_ﬂrt
e kg ~EiRe ' :
rﬁ“k(rhﬁ‘t- ? . .
ix (e CT R EY Ho, :
L xj K, J 4k, J k. e { % ]
L =4 fi rAf2 uz_ : ;

' . (5-3)
Etﬁ*ﬂwﬁ wa(r) B & WS HE amzméz wy,(r) 2 BRI B
Z AN 2R AT DA w, () f & SR JF, (HLIE B R0 2 STk B 0
“.t.;.(f)]

%Tfr}ﬁiﬁﬂmzﬁ'}ﬁ.ﬁ%‘ﬁ}ﬁ #1%, S2RR (5-3) h L4

e |sin wAw|2isin 7A v{?sin xAw|?
I_— |2 .

AN LTS Ol e et 1 e vt B By ey B
- (5-1)
He

i 1/6 K"
u=z—3{3 F
l. 1/9F ‘
¢ ‘“.’f”‘“ﬁ‘(@ Z, )h (5_5j
. 1/0EN | |
w""“??(ﬁ:’)**t

sin wAwu!?

WI S RAH B 5-1 :@?ﬂ“%ﬁ:ﬁﬁﬁﬁﬁ&iﬁﬁ W TE 2R
B S MTE I D w =0 =w=0,H) "

CBEBO =@ 6-6)
ERFHNEEERER—AMERT, W R T A %
"a.z%('i?;ﬁ'h. _ {(5-7)

RIVCH A BB, BE £ GRS DMK R, 5B

« 238 »

- A il i, R



M 5-1

A TR B2 B AT B INIE SR BE 1/ oo B IREER 1), B 1L
BB

1
..ﬁﬁ?

X2

1
—ﬁ_>> a

WAL K T M, DR, 7E KRR P o, SRR ZE X AR U
ERTENRSZIOT. PMAeREERS, AN g HR T
KF RS T, A LR R T B R —A g o 1

EHEFG-DEBREPBE—~NET o (0% B & UK
o oh B Xk R 2, BRELE I AN 5-1 BR, RSB Bk mn—
BB T R B TR AR,

IR (5-T)RFBRMALLE ko TRAOUH T-B 1 B 2 JUIT T
o BE, ShR b SCUEM(G-T) P F T R B & & 09 F
g, ) — B
A )

Ve — A EAH T BB —F— 5% E(2)E. @ 5-2
di(a) Bimk, FEMRSTHABER, ER)ARE. § R dE/dk=
0. FFLLEH R T RS N, £ B4 W d2E/dR =0

- 239 -




Kls 80 B 00 K R 52 B) O, ﬁﬁﬂ@ ] F;*f’-' F &

B R RAHARE W i LM MR RBT R,

| (b)

[ T e ) — vl — e Bl sl

N ‘
b =
o= e ———

(=) e (= ¢

nl'.t

B s-2 —%R Pﬁ%ﬂl?&ﬁmﬁfu?ﬁliﬁﬁ

. Eﬂﬂi‘ﬂ%?&%uﬁﬁiﬁniﬁml S
;&nﬁﬂﬁﬂ*:tl FPFH%EIL%J: B ER1LE df I, ﬂ-jﬁf}%?
1#{'?-3& ﬁiiﬁﬁb |
F. n,dt L
!ﬁ%ﬂaﬁﬁﬁ. LR, BT Ea%ﬁ“% Bk} E&%?:ﬁ‘&

R SKULRITE S A 0 I T s & A5 A0H MBS A b, JF LY
I ERSR

ﬂ;l(s_?)VL hﬂk ‘Hi;‘\ I‘.‘.f‘:ﬁ
(?&%—?*—F) ﬂ;,%ﬂ' 1.'
Hxlrﬁ&lfii’“&:{" :P #x EJ?B ﬁ}hﬁ 137‘17 ﬂJﬁ}ﬁﬁai‘Hﬁﬁﬁsfﬁ

-~ 540«



4 F SEERLM, AR AT K A TR EM
A e, LR, FEUE D, R RO T I S L F s £ AR

(X EA RN HmE W T8N
& , r
EE(?I i (u 8)

(5-8) A UHENERE R AT EAAR, F4n 0 1H
AR (F-: —q EMERT, WPE k 2RMIE E 2, (G-8)
SR A AL TSR, JGrh b R BUR TN )
. F A IGAE) Y DA RAE eI T T Bk SLFRELT 4
L EYRRIR BURERR e, TR BN, o R
R Wi A B B IR B B AR A R) T L, % & 7R 7% T i
YRR

=, IEEFENAE,

1

i
B L T AR IUE P A AR AR T L R Mok
R AL TN ML S R T I 2 R, TR b )
ik I (VT 00 78 2 . TS R S0 S B ) A 78 k. U m o

1 ajir ot r L,
L B RGsRATE N

fomsr

ﬁ-

I

U

&8

dv,_ d LQE@)_ s Ak, Q__(M(k:w
dt  divhk Ok, }]  hF Ot 0k, \ Ok, )

HiEM FRR
v 241 -



h 02 1 R otE .
2 ( PET  JROE, ORD
» 1 G K JEE J? ]
v,lfziildkydkr Ok,? @kjﬂk; ; gshg}
;! Ok Ok, OkOk, Ok2[ "%

{(6-9) A U F4 Bl

do 1
T mt

RER, REIS— MR BRE T -, % K DR RN

£, kEWSED

1 K
h? Okg by

B ko kyy ke BRIV R TR | A

NE :{‘—“’Fﬁ,a:—-ﬁ
@kaakﬂ =0,&‘:¥ﬁ

SR IE A SR Bk B R A Al

*E
Fear 00 "
1 *E
50 IR
)
R ) X

X R R T (BEk Ry, o B0 ERR ), SIAR BRI &,

242 o



[

I

, | PE

Ok32

ity =

(5-9)y I LARI LR, .
mr e, =F,
{m;‘i‘,: .,
mie, - F,
UM MR e fe R e, B TR SRR L -k
=, R, mI, mI,mE A—EHE, AR AT R
AR, FRREE-MREBMHEES, B kb THES
B InE R S HHAR A AR T, AP m* N
w2z A EAE IR ZERT, BOAT st & v Sehn 5l & T N ik Y
7 1. '
BRI AG: Yaly BT R Bk [ A S G Rt o 9 I IR
BULips$eas, B
o (Ry=p,—~Jo—2 J {cos k,a +cos k,a-tcos B,a}
Rf LSS UE
a2 i >0,(a=F)
ik, { — 0, (a3 )
Al ke, kyy By SRR, (RBRLTE B 05, B 0
AR ko Ry b, B, AT B SR,

* . v y—1
My ————{(cos k, a
* EﬂrJ,{“ @)

* 243 »



f'E

AT

2

M TR

T J B, Bk, -4k ez, J o guh,
Wk Fr A

MOGB-10FTELEN G R EE R MRS, I k=(0,0,0),5
RIGEHNC, A7

*
¥

m (cosk,a)! (5-10)

*
F

—-{cosk,a)!

ﬁ.
m.::.-_-ﬂ;:‘_—;m:‘xu —

oy
X AR D BT AR
¥ 0 0 1 0 0
N A
0 0 v poo 1

';2_2
2 alJ,

Bk =T, e 2, ) AT AT

m¥ =

h'}.
2 a®.J, <0

FREMEh— B, FERZABIT-d, BB MNE R0 A A 2R A
e 25 1) (R PERT » W] EAE &5 24— 81— B9 A 380 &, 3R Sr R EY

i, AT h=(3,0,0) A, 46 I W b O X &,

m::yﬂ;‘ ::m::m*‘:.—_

m_*:.: -..__—_—...}2—’?_-._.__
* 2 atJ,
fi

My =My =—o—
¥ & 2 a?

B Rl A H

s 244 o



— 1 0 0
. 2 » \
ﬁa
Eﬁx{ 0, 1, 0
¢, 0, 1
BZ HREERALE-IEE. L R NELR, —RFERE

—A K E, BEHRERTRAEARE AR A e DR IEME
HAL B, HFIREEZLNE: § syl (0 )
%E%EﬁMﬁE~%%%ﬁWﬁﬁﬁ"n%Emﬁ% RE 5 RE AN
BEARTH 2 BIUALER F (R BB Rk ok, B b2 51 HA IE {4 fF
B R B,

§ 5-2 (EERBHERTEFRIER

XL — R BRI R LB, PR T e
RS A TR, —RERANEUT M EGOER S
Fi(k)=e, -Jy-2 J,coska (5-11)
Hoob i FORRIE BTG, ORI T RS 0B B Ty 55
T BRI, 16k A TR RHRRA R, HG-1DX
A F S >0, k=0 SHATRG, k= £ A AT, ARE(G-11)R

B Rl AR - I SR &

1 dE _ 2Ja
v(k)= ® dE 7 sio ka
2 —1
m*{k}:hz( E;If;' ) =Hk3(2 J,a*cos ka)!

E(kY o(RY, m™ (k) Fe 0 MmEmE 5-3 b, B RimiH 16
. R HBTE AR M KRR R, R A S R A B FoR, B

B 4 B0 FTHARR 3, PRI 22 MRS

— 0 R k= THFMEEN 0, A BARRMA(TER A

* 245 -



ERY

mt Ry

v k) \1

< N\ | [

B 53 —ARKETETR ER ik m¥ (k)

o K

BTl o R - ). ADnt ROV b RIS A

S0 HE T m*aT0,
fCBE 5-3 REER L, FHEWA LSRN Flfmiss, &m
59 F=—qB(E Gl mn ) it shin B 5 h, #ig

T

UFAE R AFIHCTEES, LR HOLHE B ISEH BT B
o) — R B 5-4 b I T JREE AL MMM ARES £ (6
S, BT R AR AHIES, R FRAERRE B0
AR RS ., BRI RNE RS, HRTFERATA

o+ 246 -




TLCLR| k- =) T k=—05 k= TEEER T %

g

bR —R &, BLAR TR k=) A Sk LB k=

TR, WA k 2RI RS,

‘E—-—
En.ﬂ
A*/J-\ AT
N\ / \Y
L, o —
ﬁ% b —— _§

M s-1 BFEEERSIRATA B

BFAE & 2R FERE, RAERTEE B2 v BN
ARELE I, T =0 b, BT RIERRE k=0,m*>0, 5 T

{5 8 T-IE, » e 255K T kzziﬂtﬂ*,m*-a—m,i‘ﬁﬁﬁk; kgt

S <0, TR Bk = TR 0, B T4

T, <0, 8 ) Fi HT 4G 0 <OCHNE Sh AR ARG » 24 & 1€ —

T o .

T T I R R HE TR TR k= — L

1

iy 4

¥ >0, MEEE, HARA
il S LAt R, R k=000, RELERIEE SN
T A R,

T TS kL T R (e 2D BT, T
L 0Ll A7 s o P R IR 1 R RE BEASAE T, 24 41 51

+ 247 -

) R AR Y ko -



B g, B mAT R RE— gV, A Lk B P& - T E,
Wl VB« B, BoLLeRERE o B FRE, B eng il 2
e e R A BA B 5-5 i (a)do m AR B A i

FFFALRE , (e )R MEHE M ikt

E| ~qV

{a) _ (h) {c)

Bl 5-6 mipRATaE-FEREE D

TEM 5-6 M T A ST M E R R, R =0 MilT
SLEEBAR A REAF RO A DT, AL A 285 BRI O3 RT R T

k=0 fﬂ'kw-—ﬂﬁ g, 0 BTEE]THR, HE THEALT—
ABrgz, EHESEEHEM T, LT RBER DB, BT

» 248 ~




738 B fr 2200 A 4 MO MBS LR, +ZE —

ZVuFih e B BEE A FILFA k- — ] k=01 38

. X kAR T A s AV R TS

R LA BIERHLL PR, B —, FRBHEE LR LA
TRAEMEE AN, AR (L E PRy , B a s oAM=
B 7E -7~ BT P Y S o it 4 ), HF S PR ER RS 2 ] IF e 1
i (FIRIBERR A B J Ba s, B ¢ Fon, ko B/ R
TRARB RS SRR ET, B EL 1070
Fr, WEA LR REIRRGH

wrel

o HifmiEEF. TEAH

2
AMMEEE vt . (| Ta
©= 2‘”’(@%&& rﬁ]mb;zﬁ) —“(qﬂffa)

_ _q¥a
R

RlGH, BB a3 A, ra=1071s, PR or>>]1 KM, BEAY
sRERT 2x 10V om™ X B A S A S B R Rk
W, AR R R EET. ﬂ?hl—*ﬁ’t&%ﬁ:f‘ﬁm'ﬁ‘,lﬂ%
£ k=M AH - -A/Nfe, mAELNERE.

ER IR . S HLEAINERE D, YR TIs
7 18 2 PR AT o A E R S R Wik B R - ERiE, BT AR 2
MR EWoEEE . Ho R B, EFE M AN JLERH T2
e ERMEE, XD E -7 B, MESEAWERE £,
{21 b, Bl AT SR e B, L i S8 KR Ed

d=E,/qF

» 249 »



B 5-7 RATETHRZRE

R4
E,
4% JL %oc Fexp| ()]

ﬂilﬁtﬂﬁﬁﬁ%ﬁ??ﬁﬁaﬁ%%iﬁﬁﬁiﬁﬂu. R P H AR AL HR A
HUEH (REBHE THU) , RFE R IH{E M T A 58 B3 AR
ETEERA e TR E A R Ay, W RSN LT R R
LSRN, PR PR TH - ﬂ;JLEﬁ# ot B s 3 G4
MR E F by, fE_LE MR HGAZ AT, WL TR
BREMEL, B M EBEEREEEREFHATHERREZNE
A,

§ 5~3 [, BRFNEIEHEEFRER

BEAFAREESESKENET, BHBNAAMFNHE ST
B MR EE, AR AR LN R R B, X — R
B RKHEAAHEE EEWERASEM E, R AL B,
Hag A EFHR PR RN T EE LY, X2 BEEE LD
WP —AE R, WERCUL AR BFRRTHEX 2.4

. 250 =



£ b R B (OB AL E
—. HEETTHS
G L2 IR T T 42 A RS FE e, BT — ke 25 L B

B, (k)=E. (—k)
31X B b AR e TE] BT R P R
B E.(k)=F . (—k)ELIE33

BL IV i BE

(5-12)

1k 25 5L A R

v(k)=—o(—k) (5-13)
LT ATE kR —k db B (k) B3 B R MRS TG 140 BB 4t
R,

E—A 52 T MO RSP, REFE— T F R, &
foi i — S B HRL O -~ o, (LR B 0 — R R ARAY W - B O TE A AR 43T
P LA A He i - 0,

Ril (& Hj b i3 s Sh i 1D, R ok BB X Rl ot DL — #EREHE 4
7, nE 5-8 , F—THIMUIGHE T, HEENEERIGISE
AN EETHEABTHAK, RSB EERT, 727
i PEIT 320

E (k)

M 5-8  FAEH L TIEH

* 251 -



F - gE
T EER TR IR N 3 157 _

dk F

s fe .
A A I L kR R TSR R R & Pk IR
dE B A LA R R AR, AR BN K B R A% AT, B
AT A FERICER M- RS RCIM A S Al I Fe A i T 5K 116
ME TR A7 Bk, BB TR b T RN, JF AT A
B, (MR EM TREREEm),
=, SHENFESFEFRE
B LA RE e R B[R] M 3 1R R, AT LAT/R
. Bl 5 9 Fm—AER Ay BUAR GENTR A iy B (k) T, a5

B 5-9 St AN

FERIEDFERFIERA G RBLER, O EGEED B &L Vs
- HW, BT Rk PR TR, SRR D TR
Bh FEAT.BTHE 0GR —-FEa 8 0T I 3605 5%
ar A A — AR E, TR R, B
FEAE I LR, anfE 5-10 BRoR,
EEAZERIEM L, HSEARESERRYE T & 5-11 B
HZ R IRE, AdpE b, WP RTHEBSRIRN—Z B, T3

» 253 .



oS

L -~ k '
TS RENES G G
T 510 BN TER R I o5-11 SRR R 0 R R

e A5 /e BUER AL 2210, TR TR = A R, AR IR B0k
T IEAR G E AR, MR T2 A WG ~RAERIN  BAR
TR G L TR0 REAY , R H B AR (AR B S

Bk RSB S B RAT E S uRED 1 LBk
FAR R, R S R AR R AR A 1 kR S i KT, Al
FES-L 2R A BT By B S R M R TR~
RO A, 4 R AT FE IR AT B 1 5 5 P b BB T L
Wbl AR T, M SR R SR, W B kR
TEAE fl e, 2 1D TSl i A 20 B AL 7 6B GG S 8 B B4 0
PO IR AT S, BRI TR0 SR 5-11 PR M HEER 8 0
g DI 3%,

EERAE Tk 2 A E— I . R R R IR
% e B T HLA R EI R T B G R BR 30 BL TS R RT SR
WO TCHAETE T, % R RS e — % BB T, 7
W AFE— R BB IRS, ES i s PR 358 4 R 2D LA
BwE AL X R IO 4R,

VIETEE B, SbAs BB SR, EfBHEESREREN. B

« 253 -



TR REA 2 AR, FAS A EREEE Z8
Tl L LR T R 2 I S R TR T 2 AW S
L (LR T R A PRI 3 R T RT3 T AR AN F
3 G R B 40y B, #2053 10 Tem ™, LAY @b 107 i, B!
I s P B ke 6 3 JR 20 10 7 100 ff,

. EHBRER

LD TR PR AT T Wk, X BT
I T S ORI A R TR N, AN B AR
N7 A, ARG BIARRER T RE A K B
o,

-
-~

AT EHE RIS RIS LREE - PMRE&ERETTH
T, iR TR AR XY R TEMEED L B, REs
B9 & AR A —AHLF, 35X N L T BT TR R 2R
—qu(k;
& . AKX P BB SE S 700, Uik, & 0% iR A o,
Mim 53R
k)< [ —qe(k)]=0 (5-14)
B
I(k): qo(k) (5-15)
(5-15)FM, EHHFNLBESR AR~ M ERH ¢ BT, B
Bl B A RE kR o (W) PTSIA,
B —-TEHUBEOER. BIHRHRE L RESRA—IH
TR, BT R AR, R RENERE AT, (5-14)
F(5-18) IAEMFRY ¢ #3265 R, Wk, LA ¢ ok %, 15

dfé?) = g gt (k) {(5-1B)
ERE RRERTRI L.

—giE+[e(k) = 7]}

s 25L »



(Rt 31 A ROR ot T B (516 SR o i B B0 255
thi
Lty =~ 4 {E 5 [0 (k) x BT}

KR LB R R A b AR RN, A RBTR mT b
I B LR R A B

—jut—r(m:q—.ré;,—{qﬂe-[qu(k} x B1} (5-17)
e MEB AT S PAAF R — N IE P ¢ 0B SR h, Bl
FEA5 SN ML R IH BT, NE 4 B R 3R 78 4, kA I — AN IE R ¢ F0 B
HIERE]m* | kT,

HEk, B8 FHE, MiBHTRGTEZORA R M, A B
B IR, DN L TR SR B T PR FA R WA 1L e 4 dn R AE fE— 4
WIEHTF ¢ MR | VHE o (B Mok THoig R —.0x
BE— BRI THOZE 0, 2 PoBE Y S )AL A TR I
21— B et p [P (R RN T AR e A 20 B O R SR L X R AP
BT 0 S ML R R S M R TR A, 0
Py T Bl T rh B R T S BT AL S A A A
% B TR SRR R AR A B, S A R e
WA R, BT BT, FEESEHRE 0 25, b A
53 SRR L E T |

§ 5-4 FEETEHIBHPETNWET)

3 R R AR Y T AR R RS, TR I
£ BRI, TS Ve S . - 0R - - b AR IR 1 PR
R El, R TR R R A E A LT A e -
P EAGRIEENNT L, BT 45 B B R S TN, A — R R M
- TRFHEN, MRS AR RANE 2 HE, Y

s 255 »



15 53 Bl ELAr 43,
—. EEESTHEERIER.

e L5 BB T T A9 AT B R
| v(k) =4, F (k)

?@.%:{—q)vm x B (5-18)

(5-18) Mk B T AP B 2RMGSE h. dixmEs
HASRWLAABIU TR MER. () WEERH MG & Ry R
FBHAT IR, (2) TR F AR 2 1k, B 7
k 22 A1 2E BETH L 35h, B R A £ B S A M. Rl 5-
12 Bi A%, HU T~ £ & ZE (1608 B0 BT &Rk B T LS i A

M 5-12 FERESEA TR T E & ZRES S

ST R, RO A A, HTERETHR

AL HOE s Ry A 5 B

s 2545 e



J ﬂt“:% (5-19)

dk @ PN
1?}}———'}5(1!1%3) (5-20)

it By k. Ji,B=(0.0, 8), W 2 RIEX N
~dk,  gB

i Tm
&k, ¢B
1 @t = m
dk,
T =)

ALLE M b, RERES, 7 ko-k, MNEAEEEER, B0
Y woy=qB/me, HMETHEREERE, 5 k. BAGER
SEEEHRERE—~ANE, mE 13 Pr. XMNBETEE
Z1R] (B r Z308)) BB HEIE RN, B (5-19), (5-20) K (5-21), W

k. (5-21)

M 5-13 TEWIREMATEMRTLERE B 5-74 FaipfEATERTF
8] iz 5 Fa % 2B . fE I 2 ) Iz S Ay R

¢ 207 -



dir, gB
o .

[ dar Yy
J_‘f‘_‘,_‘i’;'_.:ﬂﬂs (5-22)
I T m

drv.

dr Y

IE U M kb A0 v, = 0 B, MO ST B R 5 TE 8 RIS RO TR Py
A RIED, IR oo=-L0, RAREIE, o

5-14 i w, B o 092 1 &3y,
—. SHEFHEANRFEIR
TR, & Bl FiE g ARG

2 ﬁz
P LA, 2
< 2 m 2mv'

MEFERBHEDM, AT EHR st EHSTFBe e -
gA,Hp A GEEH,FH
. 1

2 =
87 =5 —(p+qA) (5-23)

IRESSFH A ), NERBTLUEN A=(—By,0,0), %

SIFHRE B=v=xA XK, MEH,

1 fad " fa) L
= [(Ba—qBy)*+ 95 + P1] (5-24)

-~y . d Fa3
B A ETR 68 G x, 2 5 LA po=—ih 5t P

— ih SRR BRI D B, By ORIEDS

{?Exw__: flkz’ﬁ‘ \
ﬁ:'i’ = hkzw
PR ECR(LLE

* 258



oz et TSRy ) (5-25)
TCA MRy 1
Fy - Ky,
WL @y il TR R,
o _f(fak 4Byt PR kI ply)=Eg(y)

{5-26}
MuESEH.(5-26) RV B kP EiR-FIHH R,

Bt o 1 ﬁzki
L_;m.ayz me{hk;*gBy)ﬂ]w(y}:(Em 5 )qa(y)
3
BT o m Y 2
[_2?2&- d,}"z+2(ﬂ’a)(qu E 3’):]%5(!}’}
hok?
:(F > )@(Jf)
;32 Ao
[ D m @y 'mmﬁ (y— 3’0}2} d{y)=eqply)
Hp
B
oy = ——-—'—?rn
R
¥a _qB R
_ hik?
T 2m

FRG-200FY () BHOLEEE v IRIAEFE D o 15
R T R
@y —yo)e=e 2 O H Tag(y—yo)]
H(y)FEREKETR, MBI R AT

£“=(ﬂ+%).?ﬁmu, ﬁ':f-' nzﬂylyza' *

« 259



ARG @,z L ARSI R0

1';[-' - -{’I.{}r:+}‘l32:|¢:'rz(;}" J"}U}

e B M E N

L BTRY O BTRY ( L)

T I v G Ll
et 2, BBEF I, 4 c—y PN DR IE SR R R
iz e B ey, RS TR g an RN E RS,

=, BEPEFHEFREEL.
5 B BT A A, B B A i s s, LR
ERUSHSEHRE P e g, -4, H

1
e
2

(p+qA) +V(r) (5-27)

g

V() b fofy A5, ok R DR BT RIZE S
A TR A AR, (HRTEA LR T, (5-27) R M @l & v CLIE
115 %

1
G = 7 mr(P“I-QA}

S N R I R R RO, B A R R, —
NS bR SRR A S TIRGE S 5 T 0L 2 820k e
L, # A B G R ALY, R AR, AT LRI, 7R R
LU RE AP W TR T VR 131 T R 2 L BT L I i
b, NEERA RS mt B AT RE .
B oo=—5- (MK, WICRERKP LT BIRRE—

m# -
OF 94

§ 5-6 [O ¥ & 3/

FUR B 3 KRR T VR £ 3 53 obd ok SR JEE 0 474 T P
MR AMRE.

» 260+



T VR A i SR IR R L B AP B (AR

Ceat e ey I . o B .. - N
CURE ISR, LIRS @0 - — e, B KA
e i i, 2 0= g, 7870 IR T AbHAHRR X

ABLREC BRI IR, AR SRR IR, *Hf—’.i T M T R
BN REL 2 MIMERSE, ADMEHE FEEE » " AL s B
U AR R SCIR A0 38, PR T A BRIl 36 36 B3 1 AT Bl
v, AT REIE R R, SR ol &R, v HES
VP PR s Shid ], o 520 A B Al e e i s i f T
AN RN RS (B SRR, BAMETERE ho>kT H
LARZEEREE N T~1-tc;e'£t .E-‘r* “ G,
4 5-25 W2 Tk b B e R R LE RS E R R, 1A
{7 kM A RS TE <1nﬂ>fnhm fho b AT AL RN
PREE A% 5 BE TR A HERS R, IR S A A SRR m* FOR, (£ 5

(g} ¢h)

B 5-15 (a) &k, (&) F5 T H CHE LAY BEFS Hf RS RET .

A S E P& I R, A5 9 - 04T B0 A, o ROR,
Xfd-fk, m =0.19 m,m =0.92 w; (e P EEFELT.

w 25 =



Fﬁji‘#?ilrilffﬂ#éfu,%%ﬁ}&{a}:-?HAh','?:riiﬂf-ﬁL:ﬁ,,ﬂ.ie%‘;kfr*%‘}?{:"rﬁi,?f
e I VR ) S e T AR R R R ER, TR, mS=0.082m 0
1.50 m. 75 SucdpB % B favh . R B
g MG () B (0 0 -, A T R S IR AL (T KD A
AR R mT, BRAA EERL JE 5715 s,

0.3k
0.2
s
=
3
o.1
—_
=
I
-[-’zo 100

| 5-16 N®RIHE EEAREE

IrI jee1}

5-17  (110)16 MR B R BE

s 252



TR Al & R PESETE A A A SRR . T B AR e M R
FiR. TS, RRBSRASHPALM bR SRR T R BRI
1 5. |

DL B , 40 %5 SR TE A We 44 ik i 1 00, [ 8% 28

_ 13
@, == 3’?;*
Sork m? Bp A IRNE A 2 R
1 cos?d )\l sin?d
' mX  mi S mi

¢ HREE SIERANHZ I RYAA, 1 516 41 8 T NEIRIGE
A REATE (IO, L0017 it [1T1 144 BT 110, Zu
B 5-17 BEsiE,  aTEAR (N MBI L 001 T b, 5 A4 BiEkak
SRR, ST — BRI, MR 00 T L
B 5 ARSI N A, o, R MK % LM o,

B W 0, B 416 1o i A By U P (e )
R EAAIT L el B (B A ke 23 B, ) ) Fom B9 M,

$ b-6 & - WBHI-E - FIMSM

1930 9% - MAHIRUAL - BT/R3F (De Hass-Van Alphen) {2
fm PO R s TR, RBL TREMLRIMI 2 i
BB B 5-18 FRR B BRE & E R AR U 22 B
T LM%, m RBL, dn A &8sk &4 ik A BiF
B, ) AT LA i 0 S B L S 0 T (G B R YR A A, A B D el RER
A LAZESE % 1 DI S £5 SR T B 5-19 v, R R g

.

S AP TR B I < T T - B TR AR

T B M S | e A B S A Bt AT R L R TR B B X BT S R O
IR 35k TR Hh T (E SR B o B 17 b A 3, DT I B 20 oK i £

# 263 -




=% X 106)

f- |

}’Jﬁﬁ:i{:‘ A [FIBL

2.8y ”‘=14 zl /(\
X\u#
0 .
i 5.5 i 1.5 2.9 B{Té

|l 5-18 14,2 K BELAL6 fL S B RE B i %

o5

B s-19 #0375 - PIIFEON
{a) B ()

» 264 ¢



FA {3 A, SXEE M E R ABR R R AT LA,
- CHEEEFSHE
T AT IR e

ik
| B =5

R BUE{E 4 HA GRA ko-k,

ARG E Y —FH YR

En'_—< w+ )kﬁ)

), BInE L. e

Ey R T BRI R AR T IR A T BN
M 4 & oy ﬁ"]f}iﬁH“ﬂL AR A LA A A 1 Flulk
MLl AR, B FEN S MY, itk LA
'f-fﬂu,aé%ﬁmf-ﬁﬁfﬁf J‘F-t‘r%, G-~ HE AR R O B TR TR f:

1{;45_5‘%1%41 EREHIRG A o P MIASIUET H B S KT VL 4l 5 20
f»"r.r.

..—-—-—-—.———.—-—.—uﬂ-—--'. 2 =3
I et p——— Y (/2% e
B T d
ol ECTee T T =
..... 4 4
e
T e C3/EYhow
-2- .- - [ oL (A
by
i ¢
- S —
~ Emomrarmmy Pl
! = (5/2)hare
hq ] }_
i - 4 7
= f=0
et 1Y (1723 hae
£
s

| 5 20 [Madses ok bR

MBI A il PR e A e g o
{ﬂ%@ﬁgﬁﬁ% BT AT HE RSN L L, B A8 P iRAR
A, EAEEAESA

* 263 -



mil?

ah?
PG 71T LA 78 S RE G R 1 D T
; 2 2
D= ﬁ;% x kﬂ:—%q—ﬂ {(5—28 )

B8 GE SRy 157 36 R AT — - M AU R, 1% -4 TP RITIE
& U E T E AN, § TR EE3, s

Re 07
= 3t 3 (Y =¥ b9 =,

Hrf

_R
yﬂ_ qB.

¥o F AR ZBIb L, WK, yo BUEMIFE LB, 55, hid

R

o H AT ke, HUE 55T IRENS B, BIRG Ay =25 T A

% 2w

L L'qB PN
ﬁ_‘}"ﬂ B 2ah (5 3'J

B IEA THEREL 2, B T B IS R D,

{LE . R —A PSRRI N RER, EHLTRARSR
R BRI IRIE DR AR, BB A T W - TE - FURS
RGEE. THE—si ki, @2l PnR.Z E. T,
FERTURRIR MR, FRIKRER—RBIBE B F, 86 ARE
% [ KGR (A+1) BBk EIEATR T IR

3 D=N(uLT50
K A+ Dh o= BN HEETFTOK BkER)  (5-31)
I, BED AR GG , T R G AL BATIA, 3R bt THE

* 266 ¢



|
- L - e Pl &
] iy L7~
[t [ ]
e }:__ J- 1_,.-_#__,
LTk Pt Ll
- B 1rd__.- s
4 L T e By
s -l
[~ T
L " e
. 3 . .
o [ ]
W ..-""f-’j
T [__,..e"__.
[ P
[ [
. ~ [
L . -~
- . '[:'_,-‘" e B
.-":,-z""-_
Eali o
e
e
L

B
-
-

o]
-
-
-
-

o
—

B 5-21 RIETHESE S TRORNT DRI E A B i

e, SR S AR R I T L T e T, fER
FE Tl 8 G M AL RREE, SR N, B oo B, T E
REATE TR RS ek b L TR R EI S (A 1y M R .
A TDRES BT LI JLEA P, AR 1, 2 0
l . ) a —- T o E7l - z
Pl ZEPMARGSENR AT RGN T, ARSI
BEORENRE N, 2+ U9 ER [l &6 M JLEE 19 i, i W R
N S N e gae 126 o et e
%%eHﬁTPTE.ﬁﬂ%%ﬁ%m%%%%ﬁﬂﬁﬁ.m%

(T

1A L L r —_ . .5 -y % 1 - -1 - 2 ._.. a
RS B LT SR <P<1, R I T R

Mesg i s AewiAh T, AL, BEMEFRAT B+ DR
TR S B MHE,H |

[ (Ad 1) %ﬂ{ﬁ,muzz ES
FLERL) A BT RO R 9R I B p/h T RS E RN R

» 267 »



AE RRAHEL R, BHET R (n ko 5 B AAR,
BB B AR (b4,

TSI & e RN, g B R IRIEh B)
FF, 4 A BRERBATSC 2 I, (B 5-21 rp gy iR ), Hi

- s =N
Lig
3 A Hﬁ_Bl !
. 1. 1%
A A RN
SRR ORI S BB, (2 - DFEER 540 52 B a, B
(A=1)D - N
1 Lig
A ey

PR MR-, M D AR DME TRV ER R Ik E R fE A
1]

AN (1 1y L?q  2ag
&(,B )_( B, ) ahN RS, (5-32.
g1t
T T —l?—\fT
JSF: 2 i IJE
Se TR TRERATS TR WA 5-22 B
.nS;,-- .?rKg*:
il i 7 — OKN A 3 b i+~ 1850 P ok [E
Lz Ll T
2 Xf’é"}f—)fxfrﬁ%z:ﬁ
W EAAT
N
'SF:- 2 :ITIZ_L_E

= 268 »



E3 B TFREM EIE M=—0E/0B, LMW TLE

B S IR, T B o BT A AR % A 300 2

b, B TEINIAR e, (R 1o AR 1 B B B3
BRI, LA - MR- - BR R T A5
£, K3 LR M W E R. B S, REFHRER.
=, EHIHHB FNEE
{8 5-4 Pk D R S 0 LT ERD P EHNR. £
AT RN, Adh-FF

Rt k*
2 m

kA B MRE, NG EE MRS, ERAREEY

E(k)=

EE,

€ s-22 ZHEABRBTSATRE B 5-23 BHFHERFNEAENERRTER

v 269 o



2 2m
L @mTth bk, - BEWREmMA LEAR T 1B 1Y, B s
WY R, Mﬁ%@i‘i“‘m 1% 5-23 Jﬂ?? I—E k 3

27, 2
E’nkz:( '}‘l-l-l) Freay | L

%I%}}.ﬁrl I[fr}_'f\’ﬁ %Hmﬁkspfa -9}1.}.@1 %Hjj‘

LV 2m -1

Nk === 5, (5-33)

R, BT TR A 5, LA R
1

N(E)=D L‘”/Emﬂ[r {n+3)&mL 3 (5-34)

A

H D OBNERER MR B B s-24 JoRERE D T H5-30R5
FEACNECEE Y, FFLE TR SR =5 S b0
AN (B OB hg . fTLVE HInGE LA B2 A0 B R

B R TCRE R (0T hoo bR . 5 2 HRAT L By
AR AR A5 R AL 6 B W T A T I T T £
B AR 5 B3 A(n+ 5 Jhoo BRAHIE AR, 245085 1

B, ho HiRET, SEEBEERLE( 1+ )he RED

te, (vt 2) ho 5 EY EAL, RERMERK, 4195 23

Fiorf AR A, Bt sl RERAEREML, LA —
Gl 2 5 TR ERAHEUET, ROl REWMRERAL, XML+

R RN AR fip RN L, B AR M B R

| a D70



NE)]

E hwe
B 5-24 #ihvhBlmbTFEHhRELRRRE

JE SR 4k
t 5 kIR M A R T K0, BRI A S Y

TR A GRS R BB B T BY), RSIRRAE M Bl IR

B B e AR T S, AR MR IR .
=. mEREAEMN,

BRZ B, Wl KON, ERTAE O 5B Rk, BT
AT R TR SRR N BT, BN 2
(RREAT MR AR, RERFHEPIUERLE A
BT BT — A KR, PR TR RS, i 5-25 PR, Bk
HOCEE Ry HF :

{3\ 2a N 2wy 4
kr—(-ﬁ—) ( . )-u-.szﬂ( r ) (5-35)

» 271«




e ARG el &, BNEEE LT
fn AF AR B, AL LSO E MR RIBE R, B 5-25 Bras.

PN =BG (5) vo moner (B
WA, BB PR AR SN AL RREZ A Tk
AT i3 4 i 2 0048 I I fan R
(T 28k TR . <A MBS I AR 8RR,
 BEEN-TE « BUJRZFAIRIAHIE B3 LI , Sl i Sg B A L 1
TiX—xl. HEEHHENEW 2 H5(5-35) 7R & 05 fL4T,
BB AR SRR CLE AT A & 1T
955 1 i BB S - -3

bF%r\‘

n {
J' J;[g' Hﬂill

e,
- ",‘,ﬂ ]

ii.:..- F_ﬁi"?:'l::'u-,’ II: i I
' -] wiH 1

]
}: fﬂf; i

il ii"

6-26 sk AT TR K 5-26 B IRHT (1110 S 6 Wi 50 -
H-P - FURTF R

.- 272



H&m Cu, Ag, Au FHIFMH KT, ik 5-26 BARE
B B MR AR IR B 0, A7 8 AN BUR 2SR STHELL I A
Wi B UMDY 8 N AT AR, XS R T, BN RA
W, 8- R Gl - BRTIF A R BUBR RS YER, B
W a1 R in L ik, Ag rgdE . i
Feim, TRm BB, &£/ 5-26 Fpy e ER ) T 53X

T SRR A B M, BB, BT B S K, A )

BBV BT R IR S, A ) MARER. HElni

CRLO> R, Bl it tn E 5-27 BioR g, PY-4E g X 1o 2 2k i vh ]
B e X B 3R F A3k VB s RS i, T A - Ve -
70~ TSR 3E S R RS A 3, A A (AR TR (R TR, AR R AR M40

ANNNNY

N\

Z7 SN

B o5-27  @ipiy 100 b R F 5-28 FIAE
Aim i R{E £LE

“ 273



i W REN R, EE T B & EE A H T B
M inld 5-28 B AT BB NEREAHHE, #R AT LM, X
TEEIE - MAE-FE - BRIV, HEREFEUEOBE SN, TSR

FEMLA RO srAT R 3l e B ORIV IR B,

* 274



Fonr
o

i

FiL . ES BRI L, e E., RREER

LM T RATHCUTR (A8 - R AR, IRIVHBIE 9 T B
e PR R T R R (GRS - 2 2 HOMITVEBLE,
A w8 2 — AR AR R - FE, 8 T RBRE R PR

A LT, SRR S 51—, Eﬁék%ﬁﬁﬁﬁﬁﬁ:ﬂ%éj’ﬁﬁ‘,

PR, S U B B AT A G TR 1 L /R R LA

A R, ARERR BT SRR %%%
Sk dE . RS ISR, KRS AR R T IR AE
. WIS B EE T 2RO TR SR, XA TRERR T %

AR RABTY D RA B RS, URERRETEM LR

gty RE R maRBFER, Xy khaaBdilrmn
RSt EE, FRESVRTRERIVA,

WA IR AL B E e R R R R
AR A R, RS BRTIRRBE R 4N -'Z-‘Hi
b, 22 OB I O I EOE AR R 1 lt’fiﬂfrr;uu
THRATRIRH S B BTSSR GREBIIE I T B R
FTILEAESRER)., EEATHBREZINTE. &4 ﬁ%,{!” ¥
ARG AR T E A& R R Esh WNmE B e T
REATE, AMEEATIE, TP R b B S DA — 4
AEAAT, B AT - o W SR B, FRRBER A e, aX AR 255500
o eh 2, O0Bs B R Z BCAR A IR, MR TR s ah ek
i I PR (T T )"“-L%{% 25 MG e A AL ﬁiﬁ&l’%?ﬁ(?&ﬁﬁ"&?
FOMELEAR, B AAMNER e Ry 8l TR ik

¢ 2735 =



TR, fERRRH RN AR L, BSRRT T
HUAM RAOTICAE, Al R PHE R B0 I A 4
T e s — 2 B N SR 5 2

3 6-1 PARZUTRFRAER

B L VB 4R Ui B S o 1 LT
SUEE LY RN TIIE

— . BKSREH

oy & il , R A R — PR BT IR, B — R RIS
PO R F A TS, R — RAME A, R R
kAR (RD R T 24 WS H B — M REH RS n RIS & &

SR, EHE— RPN AN R 2R ER T LR b [

X EERIERMAHKIH A RMNE, FFREGVLE, BAE

T A IR DS D S R B Y BT U B R S L 4 i R 4

FOE) :"“?@"Z?';)'lﬂm' (8-1)

EEEHNERS PR EER DR HBNLE, REEE
BE-THAREMEEHRREVWEE £, Rk, £, 7TLH
AP RTEBNEN T, 3l

STUF(E) =N | (5-2)

RN HRERAOAMESSEM Z, EERENDH. R4
FARCEHFIRBE -ITEHFRERGEEE), T EEY%
O 350 R S R £k
RARDIAERE ((EYREM -1 FiRGER X4
E=E, M f(E)Y=1/2
MELE B @Il KeT LN,
-sArars

« ITE -



fFOE)==0
HIVXBRGF AL S LERN WY FLe B, BILA 2.7 it

Bk raT )
f{ﬂ)m@
BT, f(EYE £, BT LA kLT TR 48 iE T

0, FET>O0K BUEER, X MHETHXEHCHEHTER,; BT E<
Ey MARTEEELEE, A EarRET AN, BWRER,
£ 0K R B, B2 ey S s s £,

El
T=0K

kT I Er
[
i
1
i
i
I
! L
0.5 1 f(E) 0K

A 6-1 WERFHER : B 6-2 WA nihg

R R Ao HHE T RERR S wM6-2, £ B A
0K AL AR ERDHERIEE T IS BRI K b8
RAEZARTEHEODRE  XMORYABREREE F=E- LT
JLA R T HRBEEEH ., ETIDIHARR, &FH dk RaE

2Vdk/(2e)3
SRR, B S ESS R BNET
2V E(RY AR/ (2 )3
FLL2VILE(R) A BT R SRMNETT o HEBE, £ Flk)
= E WFaemM L ILA =T 7SR, ShisEHELE L

# 277 »



HEBE 2V BEARET 0. E RER, E=
. | |

Pk i IR T 7 B3R M. B6-2 MK 0K
TK Kk 24 E Ry, o8 T EFm L TRIIT R
& kT R B 8] £2 UISMYTRR MR A,

£ BRI SR, RO UEE RS R I HE R 4
W, RN FRE STUAAR % % A ZZ N8t oh e
E i e R N (E)iGlE, EE-E+dE s
BB NN CEdE TR A ek B ol LI BRSNS
s A

TOEYN{EYdF,

LA BN CE) RIKMEG T 200 T B s Hhoy .
— PR AR R AR iy T(E), B—HWRET & W
YRR G V(E), klE 6 3 BT

=. E BB
50 K GERBMR B KSR K R XA E

“‘” N{EYAE (6-3)

I By SRR, A&
bR EL, DI LA (B2 B R
N:ffww(-.a:;dﬂ, (5 1)
l:l .

BALSIA -~ H

Q(E)zszAT{E)dE, (i3
QUE)VHRRJE LT RT-B6 N8, "ﬁ‘(ﬁ 4)%75‘1:@?]‘;{151}‘%;}',

HLIHQLE)RFH
§=faE)| 7 o) —Si)aE.

» 278 »



8 NCE)

|[ CfCEYNCEY kg
i CFCEINCE) )y
AL N\

Eelm77™ 777

e (B

68 mAREAMLTRERAE B 64 (—-50) ews

WS RET- 0. AN E>0,Q(E)A 0, ¥ E>o, fEME

e T BT 0. B

an Q(E}( ~‘”) E, (6-6)

IR AR TR 4 R4 AR I B 0 R

ar. HI(S I)ffa‘i?fl

1

0Ly 1
5E)E,T

(é!‘—!‘ pHeg? _|_1)(e—~EE--E AfeaTy 4 1)
(8-7)

AR R R SRR ERERS T £ BOE 2T f7EE M, HHE
(F--E DR B, M e-4 om, Wl—B Reznd FIE) R

4

B S GO (LR e 25 HEER I bt (- 55 ) A

(XA BRI A TR E N, A S ) R BLT 8 ey
B RRIG-ORBITHMLERA E~E, WHE, Bk, &

© 279 -



Y T DA TR mﬁﬁﬂi%lﬁlfﬂ

N={ Q(EJ(--—a’r—)dE (5-3)

B—BHEEC(EE B BLERF i
QE)=Q(E )+ @ (B )(E-Ey)

+ QN E—=E) e (6-9)
RIS E B R BT E R RGMT, #R(6-9) A (6-8)

i

Q(Ej)f ( -)dﬁJrQ’(E,-)_[ (B — EFl( gf@)

stormy T (-5 )

a
RIS B AL F (— oo)— flo0)] =1, S =Tk F{ aj?)
Wy (E — B )i (e B T 0, *ﬁﬁ‘(s—ﬁ),%glkﬂﬁi‘%‘ﬁﬁi
g,
g"_ BP
] |
b, N ('IEET )2 ” ‘zdg
N=Q(Fz + "_——'—Q (Ep) J.__,. (eftir(e 1)
(6-107
Hor ez Bl
J. o 52{35 :Ez
e LT —13le "1} 3
e
N =Q(E )+ QB ) () (6-11),

e 258 -



& T>0 K # |
=Q{E) (6-12)
T — B 0. FTLAIE (6-8) AHF— i1 B MY UL 1F 4
(E,— EDWEERI, FOkGEA, (E-—EDAT 5, FHik,

TR H % T T o
N:Q(EEHQI(E%(EF_' i 5 2 EDy (kT

(6-13)
Hrh ,éﬁﬁr‘lﬁiﬁ{ﬂﬁﬁ]ﬁ?ﬁ(ﬁ—llﬁ 107 T 1 Q”(Ep)rhi}ij e
CL B HEM Figm T4 1), BiH(6-12), W LIIB(6-13) 51k

o
By 10 E(Q e T
2 [
:59{1.—6;Er 7 1n Qf{E}]g;(kﬁTF]

{(6-14)
R QUEY®E I, O (E)br L ERREEE N (E), Bl 1
AN LA B

E,,:E;i:{l ﬁ“;{, [d‘fg lnN(E)]E;(kBT)“} (6-15)
1
YT B AE R, N(E)o B2, BRI
r al kT N2
Be=Br 12( ED ) ] (6-16).

Sh b, R MRS B2 Tk (RaT/ B T8
e, A k1) B2 5, Ao (-E2) Bl krovsdi.

WA AT B LT R, Tesim (57 )0 a2 1% fy

B, A O Dl By B B b B, R
W, B, BRIV A W DL RS, T A O
2, PR RNIFERAEEE B SR N L,

+ 28] -



A Y D TR
ER{, AEBE i
Pt %-1 Fi. A nﬁﬂfﬁ’] FOEY &
RE EPEUFHIILRER 4. EL LA
LA LM, /i B, £ 1. FiH
W AnFIRE LS B § R bR, s 6-5
bR AR LS SR RIBT R R, f6X
Fidg ol ™, Bl i g e+

~IE.NCE)RE F W m, & B UL LI
NCE) W B LUPRIAR, X BRE%E
BOFAENSE R Mm. Fril R K

B 6-5 koA E B E, w5 ARRAKLLRME BB R, ilg (4%
BT BN A S,

=. EFAER

RIBEFRERSI AT EZSINETHERRU N

1 FeED

U:_f:Ef(E)N(E)dE (6-17)
B LIF A bR sE M sl Em s, A, BIA
R(E)=I2EN(EME (6-18)

EAREOR ELAT RFEIET RGN RAER, 3 6-17)5
IE G S

=IR{E)(—~—):£E (6-19)
(B-19) BN L6 6)sm e 40fEl, RERCEYTICT 2L,
Eihtt‘simrﬁ&a!mw—la)m%%,#ﬂ(ﬁqe)aﬂzfﬁ'—lmfﬂfﬁ’ﬂ:,
U=R{ED+R (B E,— B+ R""(E Whk;1)°
(6-20)

¢+ 282 -



R fOLRE ZE A (613 )40 ] B g T3 A,
e B B TS Fhi (6-15 )4 A6 - 20) Wit 1571

-~ B(EDY d

0y "5 ffrf{_Eg?.)(kaT)?{—lﬁ In NV (E -
Hgpmrem] b e

{0 ROEYE K (6-18),

. R/(EY=EN(E) (6-22}
fEA(6-21),(6- Zi)HTL):mH:}h
= R{ES) + 5 j\(r YWk, T)H? (6-23>

#HﬁMEMWHLMEH%¥ﬂKH%%%E%ﬂ%M&ﬁMQ

<P

HE
—E—N(Eg)(kﬂw)ﬂ (6-24)

PR R, NHBREAT, BMEERENER YT, A
FEWID RS A kT W B MWL -T2 Byl 4 4k~
kol ZR2HSVEIRN, HARSAERTHRERBTLISGK N(EL)
BT, B BFERRAER kT, BBRENEE | V(LD
(RyF)* X ER(6-24) 85 5,

(6-24) ¥ T RMMFG AT AR T HFR

o= 2B (BN [Rs (6-27)

ETEFHEIHERMABHIE 3 £a/2 HILE &+ 408040 /. :141 r
Btk B DA B PR 0 (Y W RE R B R B &

iz
N(E)=4zV Z:f) g

- iR% B E

. 2T .



N(ED=3 % GEHHEE) (6-26)
7
Cp= h*ﬂ-’;(—%;-)kﬁ (6-27)

%‘nﬂ ;‘ﬂ'f‘fﬂ[httiﬁkﬁﬁa(k TY/ E3. _IJL, by — ﬁimﬁlﬁh

xgﬁ@%m%grmmM?F,mfﬂm%fmmmﬁ£$k

RS GHME, (A B2 WHE £ EIAMN A TR R

B - REE T, REATRIRTFRTRERG S, R

Eﬁ?ﬁﬁLm%ﬁﬁéLﬁFﬁ“ﬁ%ﬁ%ﬁﬂfT“ﬂ$ﬂﬁd

AR T B I R B TR R, A B A

%%k%ﬂ&ﬂumm.@ﬂﬁﬁm+¢%ﬂ%ﬁﬁﬁﬂﬁﬁ_

SESCEIE R 2 2 PRETEE P IR

BT RER =T

m RS 1o

W 2R, BN, WA G TR T,
% 6-1 Py — SR NA i TSR R SRR, e

(6-23)

x2 61 ETaBENBFHAEY r #)3C%{E m)/mol- k*

Li Be B CN
1.63 0.11

Na Mg | Al ST
1.38 1.3 1.35

K T3 BRc Tji v Cr Mufy) e Go Ni Cu Zn Ga  Ge  As
2.08 2.0 16,7 3.35 6.26 1.40 .50 4.08~"4. 72 T.02 0.565 0.64 0.598 0.1n

Rb Sr Y Zr Nb Mo Tc¢ Ru Rh Pd Ag Cd In  Sn{gy) Sk
2.41 3.6 10.2 2.80 7.79 2.0 — 8.3 4.9 9.42 0.646.0.588 1.69 1.78 6.11
Cs Ba La Hf Ta W Re Os Ir Pt Au Hg{a) T! Pb Bi

3.26 2.7 10.0 2,16 5.9 1,3 2.3 2.4 3.1 6.8 0.729 1.79 [.47 2.98 0.003

+ 284 »



0.05
mmﬁ/
0.04 /
0.03 F
/ fg’T
F

0.02
e Py
0. u; /—""’,f"

Cr{calymel - K)

#___.-" e 3d i
47 e
L’/-_"""# : —
0 5 10 15 0
TLR) NCEDY
k& 6-8 Fe &SRR B 6-7 LRI 4 WA

e T B AR A B AR v T R B .
MESBEEANR ETERRTFEEAD, WAL T Mk
seiRl T, Wik BAC RS BEE B =E, BTimT, BTX %
s MR TR TR DR ARSI, BRIBEL LR L
M BET V(B Wbl P MeA i v A B 3] TORT
B RuRE AR M TR, MXAMBER, LHRPILAMAZTEICRE
Mn,Fe,Co Ni FATEH B0 TR I, IR BITAATRARME
A ERRLEERARLRBN— RS ETHM
THGIER CERETHN, AEHRR, EERRE, BIHRR
HER) d BEA, IR T d SRR TR R SR R B, TR ) PR
ME TR, RS R A LdSEF 5. BIRE
et AR BESS X B d A E R I RIS RE B -7 &
A ARG TR, RITEH s AR 4 BRAHR CRLE
RREEER, dEEERATABESNEREE, JHERBRT R0
s 285 =




i o BB, TR RESLLE T 4 R,

1975 SER BT — iy CeAly, IHERE FLHEBFEE v ik
¥ 1620 m¥/mol-K LhEL A bd Rty v ARB AN BBEH, W{6- -25)
FARG1EH oo N(E O M TECHRE N(ER) SH-FrY
WHH I FTEA R v (B sk L T A9 15 8 I b

r%%ﬁ?ﬁ%hJﬁﬂWEmHMmUmmKﬂﬁffﬁ*ﬁ
BB AT HL, HWwERWIKAENS., FIEREHEREH S

WF LA T TR TAEAT 4 A, BRTaRE— R F N
fi AR /S L 5 f PR RE IO AT 45,

§ 6-2 ThRFFoEEEHEB

ek BMEBEMEE R T IRARNE RIS, X—WITE
PR G puE W LRE—F R PRI WA B & X
. REFEMNRTIRY
#ﬁ%%hﬂf@%ﬂﬁ**ﬁ#iﬂiﬁmﬁﬂf%%%FH%@H&L&
TAMR R AL

e AkaT (5_29)

-

WA T e 4K
S~ TR F XX I R AR, 8 6-8 BiR,
g R TIRBR R R T B R LR - T IE MY
WMJI%"J H{ER, BUHRE » ZonE FEREERRK 4 5 fk 8
e BBFRR IR SIS, B T A N "o

3/2 ~ _muw?
dn::nu( H'"" ) e :Tdp (6-30)

-dn B EL o Bl o+ dov WH{J%?‘EE: doe=du,dv,dv,,n, 4 A
BB, BREETERRBE-30 By FiEshesy
CELLRE. Ak o MebRiTEE ELR ST Ay, WA S Hs i VT LA W

s 2HE -



B 6-8 &RDFBE

== n ( ki )MEJW dTJJ. do ( —aqv )e"ﬁi_lf"‘
IR R, T O] e SO T Y

(6-31)
oo, PUFR T © HIRWESEE o 1oL T, R AATIXEE (5 1R
TAREEFIERESE I S E B, FR6-31 0 F14r i1 #

: R, NP __x ,
=~ n-n(mw e *sT §-32)
.;'. U ] zﬂm ; L £

Mee i -F i i &5 7L (6-32 i 2h R IS A T 24 b b 0 Bl 1 1 78
A S AL, O &S T TheR oW LU i 0y i, 1
W=y (6-33)

R AL UL, B PR IR B E A L AR v e,

RPN EAER SRR EHLMN., &R e
fi B FHY T PRER .8 69 R SRR R
Zo WK G 3 SRR SR R B, FOoR AR — 4 T
Fr 4 A PR Th,

AT L 2 ML 0, BB T (3 B A BT
e, AT RN, I ERE RN E
| E(k):—ﬁ;':: (6-34)
IFXFER,E
o(k) =V, E - Ll E(k):-%-mpﬂ (6-35)

v 287 =



EHHEPI R, W dk=db dk, de. N R TEHE 2 dR/(22)
HIR(6-35), T A BBAER o RUBE D NETEHRAD

dh m -
SSCTIE :2< 2 h ) do (6-36)
o fm 58 1 )
dm&( 2k ) E(gjmvz._gr Y/anr +Idu (6-37)

(6-37) L F£5 41§ 2 50 0 =5 43 A KA %o o7 ¥ -7 e U RO 3 BB 43 i 2%
7.

T SR T RO Lot AR (et — B ) %
B L ER AT RaT, (6-37) TG 2 B oh iy 1, 5%
dn=2( e )3 o o I (6-38)

AR G-I H B R S B Hf 2 AR 2 AHE, KBk,
B F(6-38)F(6-30) ry = % R 7ET 8 T B -1~ 1R 1

Tr a1 7 3 BpingT
HD(W) ——%Z(zﬂh) gr#iND {6-39)

h(6-39) [ LRI A R(6-32)HiES HE THIEMER

. 4am(k;T)Yq g X=Br)ikaT
J (2 xh)

B RS R(6-40) RIS MR EHREISHEME & K X
7,08, MR HT AR AR RE,
W=x—-E (6-41)
Tﬁ:&ﬁ*%?ﬂﬁﬁﬁ*ﬂﬁﬂ%ﬁ
ﬂEEﬁWi"“T[:] F 5k AR BAHREM, S S BHEEM RS
P EARMEB TV, V., BRhEMmaz. EH6e-100E
ShoFe o kA IR, 7R 6-11 hHEM 4, B B BrUGERE], K

r 25K

(6-40)



+

0 mm o e e Tl
I‘VAT
Ep u We | I

‘We +5Vs B Fers-n e ‘4

B 6-11 BavfesE R

R FoRH BT S W .o W, LRI R TR, o
R B W W ARl T P E R 3R R Ry R AR,
HTIARRNRATFR -a{LeS, Y A 5 Bl FEEME|
REALAZ i, BRE R A AE R E ML 23 1k T
s, ¥ 6-11 B8, PR h A K3 B, { A Rk ELD, B
FEE AT, MR 1721 el 5

V,.>0, V<0 {(6-42)
TEXFME LT, &3 43 B i fod 148 4 B 72 2 M nmab &k b 35 RE
—qV <0 Ff1—qV >0 (5-43)

MBERETE XA AMBEITRRETRE—qV ., BRRELE I
L F—gV s, 553108 A F0 B [ 1%k GER AN B LIS R, fnlE6-12
Bras, — BiRFPE 6-12 0580, P Fibg 3B 20T,

FEFAHHES, TSR RAET S, XFHRERBRRG

» 289 »



BB EYV,~V, ﬁﬁ; A, BRysinpsszs, BB 6-12 HREHE
R eh, 3522 /1 ThER F M 2L £ Y
—gVa—(—qV )=Wz—~W,
=
Vdﬁvﬂz«é-(wn—wd) (6-44)

(6-44)IX A3 R aCUIR B e Bl HH £ i R

B4, AT E B35 BIYETHE 0,

vy —
—e¥, { 1
L -
N S ey S— v bk Tyl A WY —ra ey ot iy e ik -y e o -y
-l F' 'GFA.

B2 N T

- "t“i
4

B -1z EMhBEnmhm

§ 6-3 SHIMAFIELRLIE

RME Rl iE, BAABERISE BB — Rk, R
Kk —% R AT F B T B ORI It
DART RHE A 2K 2070 B BRI EE HE Bk A, MM TR
P ERSH, Flin SURERSTE ofle + de RN T
dii=f . (v, T)dv (6-45)

Forh,fu HEREEDHEB, XD, SRR, RI A7
HEHRE 1 db WREH B 2 Vpgoyrs i £ LB TTH
ARKEICTIKRE AALTFHRET

= 2948



oF idr= o LE (R), T2 Vdk{(27)%, -
MR FE R AR NGB SR TRV =1

dr-= o £ (k), TJE (“;ﬁ)

2f,CE (&)
(‘zn)a

B 6-13 & FHAZIR AT

SXF AT LATE G HE A /R AT B S A0 98 B 4 A, 2Bl 6-13,
SE 7 53 A B L 0, LR E T, R T E(R) = E(~&), 570
H 2 fol E(R), TIMFk, k25 B, e #—qvk),
—gqo( —R)FHEL, P G HE 719, |

e B —A~E A S ERE, i b, Rk S R R B IS
BE 5. A MUK 518 ez i

i=cE. (o=H5H) (6-47)
XS R R ek b, e S R T, AR — A B i
EHI O, XFRE A BT DR — A 5 B0 AR L0 2 4 iR
B R e B0 RN e dheh Tl T 30K
2 FEYdR/{(2m)F
B A1 ol T TR o (k) B T I3 TR0 B Rk A

~-2Ef(§)ﬂﬁ.)dﬁf(2 m)3
Fon 8 B KisE
— —zgj'f(k}u(a)dk;(z ) (6-48)

» 291 »



BL, —BHe T oWl J (&), e LLL ST BB i B,

WX FA R R T oA RBOEHE Ris EBWH &,
BLA 2 e B T 2.

AT BEAFFEANBBEOTEZERARE - TEPH TR,
BAVHLEE Sth oy BT —F , 77 2E Bl JE R HEF 8 Ry A, FRA)
Suid . FERER G AR T, B RUR ARy R A RIS

- () BFERY EERT

(i) oo TRk K K gy,
3 53 A5 68 8005 v 53 B LR, BRI o B R Rl R — #EA.  Zrdie
Wris AT UE#A Gy, 72 EfEHT, A B FHREE LR A

dk  qE

i /1

XL AERIHIERT A A TE & 2L R 8 BEREEh, X
F WX R O 2 R AR R0 — 3, MR L3, S—F |, b
PR R RO R OB 2 A B BT B (R F Shipint RS T R

{EALIRFET- WA, SRR R T REFFF K T2 B BRET
MR, Aehin BB AR BTIRE, BF A—EN
1 iR v, TR, — D 2R S A e R R Ik
Boilizsl), HEFIE & 22Es-AiR o] DU BRI &, 4
A MO BT BT A © IRl — S E ek, AR 6 o AR T
FERE. EIXROER, ARG mEe-1480R, B 1 BE2, 2
A% SBR[ X B RN B 4L 2R B AU RE B B AL < BRI, 4y A AT

BAME B~ ) R, R R BRI, R

LB FRUM RS AR RN AR R EN, L& ER B ER .
1B, R B3R IRA, VPR &S B S KB

®, g£EEEnag (L) A rnsons.
WA EBRVAAIEILR, WL~ BG4

o 252 -




F 6-14 MARAY RS RER

POHMERENBIAFE—BHEZEHE.
R 2D RS M B 6 R B (Bl R R A L T R AT Y.
sy e EL R S WA S
(1) B a4 ol R Mo i 7E & M A0 38~
Blan, £ EEe LG £, B B TR S48 7
Ak, |
k1

- 1 o -|, —
G T B W < ] ()

53 R M R S L B 7 (R LT A 5 SR 47, 38 2 f (&,
OF R R 2 R BB I, TR/ O R A AT, AR
ok S RS R, AT LA

X ICOREANSERODE

=— 2 v kD 2 F G, ()

i
fEA di/dt f AHRISR (6-49) SABHIH 7500, B
Ve {~-gE—-—g [—ﬁl-—‘?,E(k) x B }
= vxviE®) - Bl =0

* 203«



Wik, MRS
= G ) (6-50)
B RO SR T R f Bt 80 %t e

2, AT A, B SOHBRAMRL F, 10 ¢ R

8¢, BRIk, BT 8 Rf FLidl— &0 ¢, 48 & B B— (ﬁ

dt;

371 [ {E R

ﬁk:f(kw—g%ﬁhz)—f(kd)

==L vk o

EA-E R RATGG-5OMME. HT fvyEibRe st f o —R5E
7B A AER B, 1R A0 B % T B,

(ETE S IZ BN o B, 70 4700 Vi B B 77 6 L) 5y R Bed
L hb s 3 ﬁ%&ﬁ@%ﬁﬁ?&ﬂipﬂ Jiad B8 07 117 o 124 )
I B B A, DR AT el & B SRS RUALES A, BRI
mk%erwﬂmwgu%axﬁ; r dsdRigdr/dt =v(k) 5y
SRR AT DU B LR E R KA B A S, "

o o) By 2 g fhryty  (6o51)

(2) HE#IR

i b BT R ah , e R R R E S R RE BT
e i I — AR 5 ke L — AR R IR, X R AR 25 )
Ye AR Oy TR AT A — A 5 Tl 2 R B v % 5 —
o T AL, BTRMEME L RH RS, —EATL
—ABESE LR

Bk, k")

« 254 .



TIBERT SR WILS, XAMEEOET AT IEo A%k
Ag, PBARH B dE NI B
2SR, )dR/ (2 x)?

—= J5 I G e T ek T B o R RRTERAEW R A, A 81 ]
NBGER dR T S MR AR TR G ¥ H 24
L ﬁi!r‘k.h.__ £l ! _._,EL" _F ! =
2 ftk,f;t—g NS Dk, k ){2:{).‘i L1— f{Et) 6t
pik 'PE-Q%%E-E‘EEQ’-E dk’ MAF—EH Ifﬁl’ﬁj:ﬁc‘t HEHGEEV =1,
AR &—F, 8k, k. Hi, 2Var/2r) BIE S R

rJE

PR TL FO, O1R% & IR AR L, BASAE

(2
NI M, A RRBE dk RNR: T BRERER, 0 Rt
B Ak & Bioy BRTR B T BT R 20 TR0 L300

{ ron—fw.00 erge(z %0 )

Sy AT M AT IR R T R R ETRLF L dE Y
P EEM, =R RN E BT LGB T s R A S R
LIy BONES T 3RS T E,

_L Fr [ 1—f(k,t)]O (k’,k]ij::;:i(z (g‘f:}_d az)

DAY 2R 7 Ot IR, k43 2 f(k,t)ﬁ%
B AL, K s 8 5
dk dk
2 59“(5:*)(—2—;)_3*- (b— a)( 25 % 84 )

» 205 «



b S A TR SR f FEEfC. B gl A
b Jff{;;.:f_.;}[_l —[(R.1B(R  kYdR' /(2 x)?

(6-52%

— o

a= {flk.)1—[R D1k, E)dR /(2 7)°

B RS S R, M

O BT S 1 T B B B AR
e
%’;—z ——vﬁ-?,f(k,r,f—)“(—%%)'?kf(ksf:#)ﬂ‘b—ﬂ
(6-54)
R T i A5 U A s P R B R B R O LR
fhor OFRBBTE ¢ 2= 0, i e SN R T E B R

o(k) V.S er) +(-E) v, [ (k) =b—a  (6-55)

F i B AR PR e v 2 00 B E L 5, e B % A )8
ARBAIGHETE). SIS r £%, HE

adk o aE
dt = A °
IXHE BRI 42 5 Tr RIS TR 05
*%E*mf(k)zb—a (6-56)

§ 6-4 IRBIERETUHNER SEAR

BRI (b — e )RR AL S R A s AR K. A, B H
R MR- RN, AT, SRR R
FofR AT ARG AR. ESEhad, —REARIERLN &, —4)Ey!

» 296 -



Lt £} (6-57)

b= —

Horh fo 35BS AR KL R OPHT S . R4 0 T R
Wl Ay ke M B B X BROERG -~ Rr RIS IR I {2 410
B AOX — A R, R IREROR AT

f= fn"f‘ ‘:f.f}n;
CAS Yo EASH R8s, 2418 "ﬁﬁ{%{"ﬁfﬁ Ui e, CAS o B2 LI
Beifide, LRISC TSmO EEdiht bW R, At iR it 3 8y
Bl Rk, ]ﬁlﬁb » SFUAT A 1 BTN

Of _ _F=fe
at T

FARSWRAEZ =0 Af=F— fo=(Af Y)Y B
Bf = = Fam= (AF)pe""
RAVE L, s E] v KB T e B E 5 A0
SIAZE BB E AR BRI B H 2% RIS
_%E.y*f(k) = ---—-f_r'f“ {6-58)

SRR, WIANEIS EFFEM c BN o mmE f, BARME
E(E. By, E)HRE, RITTLMD F 1% E N EREREIF

f=forfirfat .- (6-59)
fi r.fZa " '5}5”&2{@3 E []{J‘—‘E’%{a"_.}: 5:11?’}:‘:'%5 """ ]TJ"E- %E'E:ﬂ\] i":l_'rL- ﬁ

0 4, EBR LR E=0 B f 8, IRt 7S TR0 T %
HarAmekEr £ B6-50) & A(6-38)EF

.‘kif'?nfu* %E-mfﬁ---:u fo. 1o Goaae

T r3

ZEPIFAPGL FHYRKEHBEEIENE, BBATH Ui [,

o 297 »



foro BOHRR

h
3 fo SR E()mE . B LI,

_._gqr E ka(k}(d‘f{])

e AT
} {6-60

Lo gy
W Ef—REH RS (::::::}
fi=-1C E.y, f, (6-61)

174
ciqrE-o(k) ( f” ) (6-62%

HopaRMI5 IR T ﬁ’é#ﬁ"f'%zﬁ%%iﬁ?—ﬁh E(k)—=u(k),

NV, - T A, K B ROELE, BRAKEX B
ACH A — BB TR RO BLAL, X A0 0 T S8 A O . sbRt s A R b
REEZEBIAFH—RFE. H
f=fur 1.
gt AT TS 457 LY, WL 3R % B W A A 4 1 o0 A0 A B 15

o — qj'z_fu{k)d’kf{E:fr)a

=—g j.zfﬂv(k)dk f(omyE— gjzflu(k}dkz’(zn)ﬁ

— IGURR T T AT L 0, BT 0,45 (6-6 20 BT R1R G [
'ﬁ.;‘\.}_l\.

j = —2¢° Irn(fz)[u(k} 1 S{“ dk/ (2:1') (6-631



THE , BB T W fi — i L TR B AT BT,

£
St

Tar= — 262 [eChyo, vy (02 ks 2
{(6-65)

ol e B 4

R, WA TR ESE D e, EsN B
DFedOE FU, BT EERA F=F, B . #—miti.
AP DEYCE T KN E=F, BT R,

B8 B v — T A RIS, P R SR TR A
T2V LA A — 7 38 B B e B3

ﬁ?kz

E(k) = L {6-G6)
H{6-60)453
1 8 __hk,
Ve = H Ok, E{ky==5

Bt 4 50 BV 0 R Bk 75, o (R 5 R R IR 3, L, 75

=z — 2g f Lm) k kﬁr(k}{ g“;? )dkf':zn)?'

IR RS Ros R RSP AR E B AR HFRAY, RE o
B B R B R AR, DLy S

Capg =0, (a:4)
R, TR o= 0 v oy, BHEER RS T — M5 o

1
T(=&)1 =Tz ﬂ'ssz—'“g“(ﬂfn + Ugp + Tag)

- zgz s k“}r(le)(—rfi)dk’fﬂ s

oy
- 258



_ 2 f (fe}' df‘ Jdk/C2n)’

T MER S Mt R f&*kt;-}bfﬂ eI o, 18
= hqfh%:(kwﬂﬂﬁthmﬁ

TR

SJ:?m
Hout B TR 6-66) SOR AR E. LLATE T & —Ofy/0F
FaEL sl itis, ﬁﬂﬁk%’ﬁlﬁik T/EY LA M ws ek Th, BLar o 25 A g

E—EF FRFS AET S hEB AT B abufi
crm—;g-i— ;"”2 r (k) (6-671
Horh Ry Ko B - LR & 1
_— h?ki
b= Zm"?

Bl s-15 mmwam Ko [AME LA K SBRERIBERRG E =
E} g, WE 6-15 HPFERaMmasElhRERK
2V (%ﬁgﬁmwﬂmzﬂﬂﬂ"( ﬁiaz)
FETHT RN, Hiki

ki N
3zt ¥V
ETERBHETFERE?, hk (-6 WHURFSE
ngt{ L) :
=—L

(6-68Y
AR A S A TR M A RN, Hp i ek
TMEF RS E B ERERE, A RREASETHE K En,

§ 6-5 & [a]im) iR ME A ST F0%E IR BT (E)
LGIARGETRES [A] +(h) BA AR MER, b U /5 3.

300 »



MR ALl R v B 5 Kbl A i
BT, EE PRI RERIEMERER LM, &
et & m iR B T s 4 (R BT ) B9 miE N, Edik
FE— A5,

W, AR RS AR, XRER, E(M)E kHK
FITE2, FAE R BRAT, A2 SRR R — S RN RO
I,

ok, Bt AL HEGERME R R & RE, FILIR
AT

I F(E)2ER), MOk =0 (6-69)

H¥, T E AR koY, FrREmERTE kA,
Ok k' )BT & R & ATCR A S R, B £ S Holi
Te 1z,

B, B R R R — RS W LW A A 2
o, i HLUERER D H LR A R e A e, MWiXxB W o LR
i

Ok, k"= Ok k) {(6-70)
(R bk 56 okt — BB A RS BT 8B 1Sy, & R HPL i
HEXE AR TFHEEF, ZRATNAENNCTEM LN
ERXFET, B — T &I MBS MBCER ),
AERGZERHLES HE

———E-V f(B)=b—a (6 71>

Hoof , ol B T R AR 55 5k o

b—a=[{f(R)[1—F(R)IOK k) — F(RI1~

f(kf)]@ck,k’)}dw(zma:j@(k.k*)[—f{k*‘%

= 331 .



SR TURT (28
HF @ atErtE, Blodh f A FE B M5,
HFHoh &, %

f:fﬂ'i'fl‘i“ o
FofSA(6-71), B HEHEBWAR L 0,07 fo AT I ACAES
BB —HHE

q

~—~7;—E-v*fn(k)::jliik,kﬁﬂﬁ1{h’}—,Lik)]dkf;(zw}ﬁ
BT fo RB F(RHEHE, LI TULE R
g - "y ? ”rr
o EV B (—t)
"_____'I‘:_H ] 1 ef F B (Jf
- fa'Ek o (df' )( I
P MATHET FCRDGE A NTERS, xR EN A i, f

BT LIS R

g , 1 dE’) afn
R R \dk

Lo} [Ock, a0 fuck) -
j-‘l{k)]dk”(zﬂ)ﬁ (6-731
BN TR SR T TE R UEI  REOT W B 2 0 R L 7 R R
— A H T & Vo eE B0 ek AR, fe!f]ﬁﬂtéﬁﬁrlf,xu%i. By
SXAETEA N R A A
Jiky=ko(E) {(§-71)
J0p @ A E RS, ARAIFREMT R X —BR [ F 2R A B, Bk,
@l TR AR B,
AR 6T IS AR B2 E

I@{k,k’)[fl(k’)—fl(k)]qu(23)3

:I@{k:.k")['p(E’)k;—q;{:}j’)kxjdkf;(zn)a .

-39‘2-



Vil B %3 BRI B BEOCk, k') =0, B
S, L pE MR o(ENTIABRER. REATe(B) 5 k’
VINVE S E A s f - K i 2

m(E}U@(k,r)(y—amy ]

XA TFRBENEAEREENRS REREH s R, XBR
AoEmaEk g, M7 Mk b, @R H4 0, B & 68
TP LR 5 & [F— %%EREJ:H’J%;& B4, &%
FIR L,k B A 4R, 4 7 35T Je f4, fm 1 6-16 34 H. I8
CRT— k)RR EACEATRRI B

R —k— (R —k), + (k' —k),,

K~k

B 6-16

BT D, BT @GR AE, HEREHB T, TH »
IR HERS, R, o W R R E T 75
7, mAEPEH, i BEREAH (R —kcosy), H 5 kM K,
PN T LR

(k' — &) = —&k{(1-—cosy)
Mok —R) MUK EIF 0 B 08, OO T AR B E R

fok, #fih) ~ £1(8) 108 /(20 )

= 303 »



3l

#

= - a;r(ml kj'()(k R (1 —com)di!/(27)'

= —kI[J{_f If;) !’@{k,k;){]_'"'—COS?]')dkEK(EJF)a

B, IXANES R R
Ji(k) =k @o(F)

R TR E iR H R, B (8-75) PRI BiS R R
BB, 2, M TFOR R TR ESRERET k, K akfan, 5B f|1
FEMFRIER FE, E3 A4 FRBoUE RS BE BT R
Fahm, TR A R, XA ESER A k. -1k
(TR |

By -— N iH, (6-75 0 pbn RE AT kR, RINEE.
B T BRI 1 o &

k.ae(EYy=f1=(f—Fo), {E—F ELXLT,f=F+ f1),
BRCL, bR & 28 W 6 7 10 Wl 2L 65 0

f—fa

fokwrsien—1, wilar /2 xy=-L00 (5-76)
ot

(k) - _[@(k B')(1—cosn)dk’ /(2 =) (6-77)

XA T st Aemial e . mBEKEHT (&
2EAA(8-77). WS ATEMTEI(6-TT )T, —2 & #(6-T3) 1%
A '

qur(1 @)(_Saéa) —iﬁzgm_ ;&T

231

N

= 504 =



S N SR YT I B — B Y N — T
1
Mﬂmﬁﬁwﬁﬁﬁ~ﬁ%ﬁm% RAINER, MEE

r{.!.) J'@(k k'y(1—cosnidk’ /(2 =)®

RN (1 —cos) [H, flar s R AR BN S - 3 i 1A
#L R, AW, ERXFoRab it swEBR T A B R E,
(U—cosm) (H-FHofE A AT LGX#E00F. an AT = s B 4y, 80
FOR R ARERIT , n BN, (T—cosn) R/, LA b ordt st
1 7hs R BCHE, AR BT BAR K, Bl n~x HE & FERLST P L PR
i, 3X B (1 —~cosm) {E e K, B, X BN S ERS bR & HhE
K. (1—cosp) BFseB7 LR BE T & $o fal B 5% 5 %o v BLI STRiR
KA, ARESRSEwD, KAEBSERK, X— &, N &
B -V R ST EUER R0y, fil s e - <2 k4 )5, dn g sy
1 AR AR, B E R ES R LS e R R s £
el A/ AEE EHRE T MR AR S
B ADAY,

§ 6~6 SBWHFRSE

i 4, B PSRE I () 20 5g 2R — 1k
B, M b, DI ¢ MG T BT e 4
WorAipgem, (e R E R, X RE T E R
JLE Z AR, PRI TR s tit 8y
SR JLER, el BV 3 « Finl S,

BB L L T O PR R 7R 2 L i e R R R O 1 )
REAR RSO T AFUSX RS w8, R B SR I HE L bR
TR, M FeTHED RRE, SRRV, s,
tBEiig B EE e, DR kEs LEF DSk w bk M L,

P
. LHIJJ -



@ T AT GRS, RPN IREN A, R SR SRS
RYLAAT fi 2ot T B A0 B8R, AT S g\ RO BREE , aX R 5L
TR A an AR,
e Rk B8 R, WA EWET R
RUTLHL, & VIiNERR—PMEFHEE, BLL
Tt |

S R, LSRR

Vir—R,)
Wty 20 m, B, AR RS S R, AR AT
BT m, HBHRE %
Fir— (R, )]

BEHR AR R TR Rroien #ip Bk

8V a=VIr—(R,+u,)]—-V(r—R,)

._ ~~—p, YV (r—R,) {(6-78)
Fodt BV G — R EREE# e, R BRTE I G RT3,

(Eia e iRa— 2 ch MR, BT R IR IR ED R T 45 i 1B R,
AV BT ERRE T OB, XFERTR 778 #ik, L
AT (AR AR, BRI p B TR T,
u, = Ascos{q R we), (6-79)

AoHt e RORIE B RBETR R, A S, E&R P
SR A B B AR I, B 0, BA

e | g(fIk)
B e/ q(Hh1K)
b Y R E R E R
@ —=Ceg
¢ &:% B MR B M A P A4 FT R R A IE,
e=¢c, (REDK)
c=¢, (#MPE)

WP e-78)F(6-TO LA/ S HH—MME s [RAOHBRMERD

* 306 ¢



MR IHE L |
ZdP ""*'*’E VYV (r—R,)

*-—Azcosf’q R, -ot)e-vFir—R,)

=S Hre WV (s~ R.)

:\:_%AE‘W'ZE“”‘”“wﬂV(thn) (6-80)

AH TRAER R, BB RT D RWMABE (8 B, S
— B fC TR, S WA AR 2 BEAE. B (6-80),
M & B R IR L AT

Ok, k) =2 <k |~ AT err e y¥ (r—Ry)

R |28 LR~ E(R) —hawia | < k| —

'3‘1’ e vV (r — RO R [POLE(R)— (R 5 k]

{(6-81)
ook & WM I, T RE R IEER I R R PR, B 2 B, b P
R 0 R 5 4 B, B
ER)= Bk +ho (RUET)
& E(R)~ B(k)—ho (ﬁimﬁ%)} (6-82)
T AL B ISR SR 1 AR, T ho TE R HIIR IS B
BT (FOT). [RGB K 2% IO G P 7 £ [ B W e
652, 2545 0, PR P R S B B, SRS FEAOS . it
rﬁ:ﬁ%ﬁﬁ%'ﬁ““‘*l RO FFRETEERER ©,=200K, H{ 1100
B AR (R 4 IR (R B e LT RR L TP 2L, i, B
e 55 AT,
&Eﬂ%ﬁhA¢@MME%m%Wﬁﬁm

AR e ey o R (B

. INF .



4+ LT iy
=-‘21:,],:— 2.€ Je""*”‘“"ﬁ:‘- {r) m{")

R, )dr
Hr, 29—ty R B SRR

tbk(r) R ]tjj_vem' ;uk(r)

N AR TR B AR S AR LT UL, R —1b F lu.(r)|2F

BN 1/ vpvo i BB, RIVESBI D, SIAGHRS BE
. {=#—-R,.

VLR, RS, BB ey r TEOLERD AR, A4

PSRRI - R BT e T SERRERESE BE W DL S

72

L (o L) e erToss | (6-83)
Hod I FOR KK P F 0 L Ry R,
L= e = tut () (VY (D)L (6-84)

TLGERRBAGH Lo 8IS, V(O MRTH) % & LR
A — R ek /N EPY , Bt DL E AR { al~ iR R v,

HM;MMJQ¥WE%Hﬁm%Hﬁ%ﬁ%éwﬁﬁﬁﬁwhm
LIS Ly — M RET VW M8 Ho/h,
e 5 R T 1 2 BT T 1R A

E : e-‘-‘f(k"kq:i)*ﬂl
n

XA M AH RIHE LA T R B R N RN
sy PriEEn, fn
B —hTqg=nb 4 nb;+n0;,—-G, (GCHEHIBER) (6-85)

- 308 »



Wi

1 3 e ATO-Re =1

I\‘T
MR MRBTE |
xﬁ%ﬁﬁ%mﬁﬁnym%:wm#:
0 ByTE, BN |
=kt q (6-86)

T, LSl R TR R 5 A FRyREE, (6-80)3 L
T BH S WRL ’
hE'=hhk+Fqg (BHFET) }
hk'=hk—hqg (RF HETF)
EHGR TREEE R pESErEC R, EREE T EfP .8
FAHER R R R RSy R IFRARIN— - WAk B he: 7R
LA EFRL RS, BTSN ER, -~ A F N E

hy,

(6-87)

WU, NG ¢ BEIE R (6-86), G0 MHAHELTA
TEf, HRAIE(6-86) ik B

. R — k= 1gq,
HEF -BDE-TEABHEAMNEE.HE LA Ne & 7 &
5. XMERT, (b — k) B E— MR —G,, SR EHE
WX 2 50, BiLL,
o k' =kt q+G,, G0

1) 5 e T A3 R 60,
A K, e BRSO, W RS AR 5 & 3 )
LA K, LB Ch — R LA TE AR BN 2 5, B 6-17 B,
XIF(6-86) LIL MR, AXFHET, 2 LA R H— & G,
(T 1AL - 0) 0 &7 — k'— G [ A5 LM EE 20 (UL 6-17), Bk

-303-



WAL (685 g M, BTG, =0 ALY, BRAER
o P NGRS, M3 G0 IO el Ee BRI R UL,

r — irn ¥

: s 4 =

| ki kLY !

i [

]

L — S
M o6-17 _ E 5-18

A RMIBLS—F L B2 TIRF LRGSR FhHE — 25 e
FRHEROR S TR, A AT, IR,
A CRHIT L SRR X R R 4ﬁ#‘:"ﬂrEﬂ%Hﬁt SRS

REin_Fas &IRA &, A0l 6-18 B, 48 — DI AEARGT A—— 27,
UL e Pl R S T ?m.F‘?I"’}qJ&_?ﬂ' i
(B~ R) LAV ML PRIX P9, BRDA @ 1 (6-86)3e52], RT3 RiF fu—
A q GBR LAEAE— A B A, P, W F SR T R
kY FE W S T T T DL A SR BEL DR, i S L
A, F) e, (J=1,2,3) 5B E SIS ISR IR S0 A, V5 44 (6~
81),(6-85),(6-85), A0 M PR TE LR LIS 24

| A2
&

BIRISIBIE et 'rﬂn”‘;ﬂ-”}]‘iﬁ mg‘ﬂamg?*“" bt Eﬁ_n.ﬁffi.l,-'.}L-’:%f
s 3R s RPN A N T N T PR A DR D o A ARG
L= (R k)],
PrRlE iy S 07 e BME T LU SR B R B, #REh{rE
p.=Ae, cos({qg-R,—w,l)
AF I TSR Tuui*ﬂ‘%’LJﬁﬂ'lr’JZﬂH‘E

e 310 .

@, = le,- I |?6(E'— E) (6-88)



AaAr,
1; pisin? (g R,—a;t)

%ﬁfh}n!?;:

M GETRE, dHRERFY, ERHE T /2. 5 EBHE N AR

T RRRDDEET
1 ek ;

R IGEE FC SRR, , RSN MR & 5 afk,
R TF T (ks HEBHEB R, AT

2k, T 2 kT

A =NMa? " FHIk R (6-80)
Hyp, LIRS o, , LI HOER R
W, =cC, q—-r:ji&’-—uki ('5 90)

el L

Rz 2Ry JL R mE— 2R3 k+k" FﬁJEEﬁﬁJL S

2wk, T i.E_
NMhoT &\, £ ®

@k k)= e-L,., | S(E--E')

(6-91Y)
Heph T TEmBEFETHFE, SIAT— T B8R e, A
J?2FaR LR R

J!(E,q):Z‘j g A (6-92)

ﬂﬁ:mﬁﬁﬁ *ﬁhﬁm,ﬂT%ﬁﬁﬁmm%ﬁﬂ J
AE K RREE LI B RRE T A HEL KK S
TU MR B L. BRI TV 8 I Y
Kb, T (B — k| REF KB BB T, S RE~1/a(e HEIEMG
£R 1) , BiLA |

0311 .



o T

ka‘_ ;‘f_l I, =ayV,

Bk BT e B0 RO T BBg B, ISk e i 1, J S L
AT R EH,
TR FIR A (6-01), (6-02)fC A B Bl 24 (6-

TR H
1 Zfrgk T T,
T NMhE J.‘S(E ~ BT E ,q){(1--cosn) - 2nsing dp
k."?dkf
(2#)°

(R 85— S 1 V=1, ik, IR WAL R AT b
AR, WRR V=1, R, AR P ¥ BRF A K
BUAS & RN, £ RETKBLIRE R B/ U &b
Ry

kT
da N Mhe?

B\
ddi") a

k T " d F
=R NMAREE ( dhfé") f JEHE ) (1--cosp)2 asingdn

{(6-93)

%: ja(E—-E’)JE(E’,n'}{I— COsy ) 2rsinndn X

k!:?

EAREMMARAE TR EEGER,

1) U 1/ B RNE R (S T>0, B, 5% BIR
Ue T 042 BER Yy R KRR B RN & 8 B PR SR R OT H A 3
TONHEBESTUSH R BHREREH TR T HRED
T R B S, RO LR S R T R B ER, i #
ERBTIBEES T RIEL

2) HUCWANER, RNV D6 & 9 R VOB, ded®
EEWTELES

* 312 »



(6-94)

N g x AEEAR _MEXEE'”
A= AE (mﬁﬁ“nﬁdk)

] ’ B i g e e LT aFeAd. L Y L]
Jﬁqﬂ-ﬂ&a‘iﬁhﬁﬁu,’Eﬁuﬁ%ﬂ%ﬁmmt“ R o R W R

BRig, ZRE A — BRI ET Jd S TE TR E e,
s e e-— A R ET T3 I8 s A v B s g,

i J WY EILADE RSB S, AT h (5-93) (&1
1y v fHTCERLT A 1078 —107Y8, 5 M Ehr &M TS -3
[, S

{EALHE 92) AN, 38110 ﬁ‘%ﬂﬁ?%ﬁ@ﬁbﬁﬁﬁ:i@fr}ﬁﬁ, 15 21

— } - ; ' . . = —r L oA
F—oc? (gL, ERERE M ko >k T Ry G4 e 1, e it

)5y ARG AN 5 SRR AT S, 4 hoo> ko Tl i it
WA TR (A WP A TRPIR 2 e ™ T3k, 1N
e, FERRARIR T » 541 IR Se IR dsR 450 B , B e 7 2 i, A T e
T GF R, 0 ELBE % IR SR, A TR 5 0 S0 B B
BN, R EPR TR I da, £ IR SR, S R
R SRR AR L T TS, M, Tk i
QIR /0, BT RS R AN O TE A8 6-5 i Ko BRa iy,
S WIS TR b, E(6-TT R R E F(1-cos n) TE T T
TR IR R R, BRI MRS, A7 BTN 3 8 825 i i 8

LR i L R N PR T e A RN T - £ *
g ¥, 2 ﬂ-i‘;-n’i!m B TR, ZES LR T HFHEE R,

SR A MRE R T° 22, HAIN R amaesaikii
THBHAR—REXZBEEN T° A0, |
THEIRA TS T 8w S0 i A, Shd e BEEMRERS
ke by, Y08 EIR MR Bty DU P RO ST, EEERR RS &
B S B0 B — R R PR RN IR IR T A0 T Ry, Wi 5 R HGRM
FLRIEM. Ted R R bk i NI, 5] DITA Jy d g tRED T2 IR B

* 313 -



FEF St ELAH SR VLAY, RN RS JLE A R BT ELA G AL
ZA, Ao RIR R, 9] LAS IR
i 1 1

— T ——

T Fp Tr

zf;:dl’;?‘ FeoR e IR BT RS E TR B
B TR, rﬂ%ﬁa?ﬂﬁf&t?;ﬂf

p=pz+p,

pr SEEA G NEMSEEAEM B EREE NX RZRETRH
i g, o, WL, ERAHE SRS, 22T
OK Bef i B PR SO L, BRI, 2. MBS ok 2 2
BB RN E AR B R LB 1 B dp/dT,

FEAEITEM B M i (40 Cu Ag Au Mg Zn 25 bk A B
3 d ZEEDIWR G HI (i Fe MV Mo &) FrGHRRES 2,
IXHEER AR TR T VAR B £ vl B R VR 28 1 il 2% B Y HE
L e ATIEE M M R IR Z MR RS, B 6-19
R ML RN RER, —BRREREE 10—20KTER, HR G
P i 25 o fn B i b AR IR s i AT A P AT MO BT EE, SRR

M 6-19 FRAEsEE

* 314



s [ L B 1 B R A AL D P A 0 O R

P = a—5b1lnT

VE#E(Kondo) 1964 A4 H] , BEPL A Woh SR DATer sl Sh
AR Ly T S IR AT, AR A 57 25 1B 1 R F- BE R AR BT R
LT B BRI R A s, R VIR AR B i B RE s kA
MR, TN S A H T AR AR, RTERERX F

§ 67 WELBHENBME Kubo-

Green wood A%

FURRRE 2 PR T MR D L DX T W R
A M2 IR P ——TE L, VR ESN R PR S Eh
M. 5% B TR 2024 TR B TS O (R, ro) , B4 TRET & AR Y
¥ HE A U /AN T A LR 2R 1/ i I8, 1t TN 42 J5(78
WEALTE Se AT (i Bar ED R E B n A TR, ek, TR
B M b, U E BRI N R RS R, Tk
S E B, U A RRE R T R G T, 4T LA
TH B RET, RAREES RN FE,. XL B
G Ve Atk B R T LU B 0 AR TR IR, Bl R A,
BEA-- R T, Tt Sey kR Bl Kubo-Green
wood 24, ERBFRMRCA TR, Kubo-Green wood 2y A5
BeOLZE O R4 Bt — e 1Y, Kubo-Green wood 44 7% 2% 7%
o b I o W eI T B S olo), BRI R
o B GFF R, B H TR 5§ o(0),

BEAT KRG Focos ot BITTERF LM E % AaeFa
cos wi, FIXEAIMER T, B WL T ATER A F MR
APOTEEE L B =F 5 ko (A BOF LR -




%qz P2 Xy ipan |3 V(E + ﬁ@—%)

H A dERE T
Xoon= (92opsdr (6-95)

Ve HREEH ENFMELEE. THReowRRX I H L=
E+hofREMIEN AR AR EIFELL 2. wWLAFIH
h

-‘YE.‘-I-E@,E:_%'EDEFF'E@,R | (6-97)
xH,
Dyrs= ng e e (6-98)
B (6-95) A, B
' - xqih . NCE
WF ]DB-HE&: E‘[mri ( -F-i}!&}) (5—99)

_E%?mﬁ’ﬁﬁﬂ F+re B hRE T —/i ko T, [
#,ﬂ'&ﬁﬁﬁﬁ’&—?&ﬁﬁﬁ BT LR A
LR pap,. to,2)2e N (E—h) (6-100)

“m? mz
BFRKLAESE TR RS i A AR,
LR = o (RMIETH —REETFE). (6-101)
ﬁﬁ:
B FH=RENEx f[(E)[1—f(F+ha)]N(E)
(6—1[}2_}
BT H=KTILE < f(EM1--f(E—ho)]N(E)
= ERTENH X f(E + ko)1 —F(EYIN(E + hw)
(6-103)
PRI BRI N ERER REE O—heo WEHEARFEER H Ro 3t
Fih, HIE(2-99).(2-100),(2-101),(2-162) . (2-103) 7] LA 15 3]

= 316 »



Stk =210 P o ({F(BI01— (B + ho)]

—f{E+hm)F1 fIEYH D NI E + ko )dE
.=;gmf; Flhe J'[_f a;ng(E)

N(E +ho)dE. (6-104)
BIA _
FIE +ho)= f(E)+(af) (6~105)
]
e roorf(—5g)| 0|, ¥odE
(6-106)
MO BB I R, SRR R R R TR AR R B By
St = o (@) F? (6-107)
Brid
(@)= 2“722?13}( if;)liz'} ]J_lZMN{E)ﬁ-"(E-Jr_ﬁ-m)dE (6-108)
1 (6-102) R 5
(@) == J( -—-(%)ag(m)dﬁ' (6-169)
i, ox(@)=E 2010 |” N(E)N (B +h0)
(6-110)
% w-=0
SPRIET C IR S
o(0)=f(—55 )or(@raE (6-112)

v 317 -



XL Kubo-Greenwood A3, @

T FHEn L (L ek B= B (ke

1 B W ROE s KubojGree:anod g W _

o(0)={0x(0) }ar, (6-113)
- HRHZ2FENSEMED, SRS T EERKE LA N
TR

§ 6-8 FESEBUBRHEERKEEXR

TERELRMEERAS TR T GRS, Biskkt
EA7 T LAH .

1. B LEFEEEELRG AEEETRES B LA
FE28, 3 % 4 100—300 pQ-cm,

2. EABeBEHREER L a=

a [3ef S E—- /N T 1078,

3. AEFVEDESN) ERESBLE HEENENE R
WrERLLEA. BE AESERAN AR BMATRE, H
Wi 31 1 L ¢ B 28 1 4 1oty £33 v A 2 4R /M |

4. Mooij v Mg A BRI, A TR R I R
B RS A MY LRI, % p<100 pQ-cm BF, 351 BB,
24 p=>150 puS2-om BT B & A 1,

5. EEASBROBEMREMIES REMBHRE LR EET
AL AL, M TR A B R S R Ak B A, WLLRY
FEX AR & R A S S R R A,

% TR G A &k s L 5 B AR R0 T AR B AL T Sune 1 flt i
BEE T ST RGBT B, b R R B S — AR,
B R ES B aHENN . S T LA EZEBEX W,

* 318 -

- oA, BT



1. JER&BEE AN HKRES FEA R, BN & &
ﬁﬁ%ﬂﬁﬂ?%mm,ﬁ%mﬁ%ﬁﬂ%%@%%?&%%m

T:oxasrmﬁam@wéﬁwﬂmm@ %

2. hfESE PR TR g hERA, BB hG FE
LY & BT DL BB RS T 39 1 R, RS G i P B SR
p~100 pQ-cm ARG B MBI 7F 3—10 A W ESR, HEIER
HEBHHEDGHEREETFHER LSS/, BREE
HBTPAETIAAN ISR, R Y G MBS,
FRAUEER . WTLIAEHAR BRI, X W& ¥R T
AU R AN R BENL N,

3. EREEBEEERYE,. BFEARGR L rRMmEREL, &
Worrt IR A SRS S BT

§6-9 SaR-EAEEE

bR PR RUAE T 1 A I T AR SR A,
SRS B EEFR IR PO, TSN RR, kR
WHEILYE, R T RS HRRE R, RO SR ERE TS
KA B, 7 — A 4, Tr— 2 Lo O S e T, B
BB AL 2B N IR B A, B £ B Mgk
. & E BHE T AR SR, R TT W
BT AR BERATRSERFRT O ETRM, €8
FU s b i

—. Wilson 3

w8 s 3t SN e BAEE, BT HEREENEN
BT, RUP R R S0k, AR %5 - FE U L A,
TR AR MIR  AiEe 20 R R, (LR R 5 5

* 315

s



FO5 R A TR AL AR — A5 ) An L (% Fe BB A, I e i AT 2
POR BB AL T ® A Hr.2 1), MR R & R QR A %) dn i 1’3’0&‘
B I AR e 2 2 AR, MR E S B (R &)  [E RIS

g
!"‘//f //’f o/ /{/;

E 6-20 Wilson 59 45 HE

BEN e . wIRie R 2 s a R, Z2HERHEBE. N
mﬁwﬂmh%ﬁ&ﬁ#%@ﬁﬁﬁﬁ%k%ﬁﬁ?ﬁ?&m
Graf RIS mS MM B B o i BB R SR A e I
ECIE R Y 1'!: 'nh‘ﬂ'ﬂ:—i“r{—rnnéﬁb’k;ﬁﬁib’xﬁi{ﬂ W RCEAE L U
E«f’z’ﬂiﬁﬂ'miﬁ, IEFEAGX—T S IR R e 2 (O[B4, LA
i T B LI O TE gy B 158 Pl LA A iy
i—“* . Bl Xe FER TN 5 dBERYHT 6 s BEVEIB R B2, B
DALk S, 1978 4 Ruoft 48 A | H’?*‘WZE'.” S WA T RS
Fﬁﬁiﬁ VEAi5ESEE 1 Xe Wodr JEAL ¥:728, fHHHE: 28 H RN 204 33
GPa,
XEFGRETHRAR ZSM iffi‘*'ijﬁﬁj%%’ﬁi%ﬁ R A Wilson
?ﬁ’”}k, MAE BERE & BARE I RER A& IBILIER.
—. BRI fheEEMe - "%! R
B 6-21 v - FE R R A B L S R R - ARk
EGTR L, 25 1WA G MR h R —Mirie 1 B6 21 (ae) ¥
T ORI, /AR A E 6-21(0) BRAaGE KT 2 M
A hEILEFE , AT U 10 SRR A Sl . SRRk R, AR

= 320 .



T T — iy e —
e A et A e
E . B Ll

(&}
lEc 2 |

N
\

—— —

hY

\
\
N

ra
pess !
P :
g |
_,,-"‘/ r ! o
KT a

(<)
B 6-21 HFHERIENER-HLFRYTERD

Yt o T 2a . B (o) AR B T A5 B INIK 5 () BB B8 1L
i BME IR E L RAFETEIORE L, RS BRIKD
A REBAEE, AR T RAERARIT, hhTFilis s, o7
MFCREN T UL, bl B BT W, I (D) PR, AT
R Stk . XL SRR B IR A (Peierls) 6 5.

TR WA oL A (E B ke EF S EIH

B ke= o), UBHE G o il R

r 4
2 =—k:-
E— AL, ERRTRHEH T XM -8k,

. 321 -



el

a'/o HEFBER, AW A ER, SRS A ER, FTATA

M N I, PR S T, SRR LI AT R B R B R R AN R
IR RETEE LS, T EEE A 2L, o ik A
BE BRI B (CDW), ASSRE KRB HOER
BT HLIT L
=, Moit &%
DA —A4~ s PR T4 & daik i, i mEEHREIE S
B HIHRD, R TAERHB R R AL EY, RS ET M, dn

S AR B AR A (D B O S ) B SR B R T A,
KT s BRAFROEE B M A A 2 R AR K, BRI T 2 M E
fE BT A ZBR BT, s REHE B IRIL BRIK 37 IR 7 it = BEZR . R PR L P
WA T RE T, R E R EMEFE AT RIR
FE-EMBH L, TIES A R T-FHE RIEH A AR TR LS ST, Rq
2R SRR B R TS AL AT, (AR BB RE . 3X
BER G T, e MR SRS AEEA T, B —

2 g T (i HE 3 R

e h15) F, BAVRARE N A ST 58 Wi ST U0 T HE R A e L 24
BARFRA--- DB PR ST R FEE SE0MET
A B PR, BT I RS HERE A, (B2 A E Ay X
i U R 25 Hubbard ), XMHASTENARTEH .
B 6-22 RIR, 60 FRE A BT MEE, s+ U RRE 4
FHRIBE R, YA F 2N E RGN, fER R E IR, 2 B A
F Hubbard ##1 1 Hubbard#5. 24 # 40F 72 PR B 2 7L
B, BEASTE B AiEAY, k. F Hubbard 45 85y 8y, T Hubbard
R4y, |- Hubbard 35 Za8y, MR, M TR
$2iF, 1. F Hubbard #%4: 88, HQLED fimsa M A m ik
. BB R L SN, R 622 B UCR BB T HUF
Bk e, BRATAY R RIS AW, X Fa il £, F Hubbard 455

+ 322 -




g = i N i T L - -__I:_.'-_ '_.-“;
A DR R SR M E T B S Mot SR,

R P Y

B 6-22 kT Hubbard {525 B8

ilim b 2N ME LR Hubbard HR RMMEET . B
S &S 3N R Hubbard 5 & 57 iR 25 (535500, J1ludbard iy
T T TE, X — Rl -3 v s M AT R 4ER] . Mott
ST T XA SR Mg B an, Mg diya
SR A B R, AR ZE AR A,

P, HEH(Anderson)id

EHES4-9p BRI L RS PR TRBTHEE L A
X E S T F4-s 0 B R A I R ORI AR D, 7
T IX MR ELE AT A W RS T Y.
BA L2 (40 53R AT %3k, FE A28 § 6-6r 0 355 0 1 0 e
FYEA G WP &L, b IS R R BT 22 8 H B kA
WEHE T, FHEHKXybo-Green wood 2438, #4211 kubo-Green wood
23R (8-112), & JE LY L PR Y

U(ﬂ):{ﬁﬁ'[@}}ﬁegu {6 114)
rg R | : - 2
i or(0) =2 pi2 | v m)) (6-115)

Hip By D iRl Biioy

*» 323 »



ad )
Dgrx :Lﬂbgf'ﬁ' ib EdE
viEI: BREE A ENF . MRS FRT

ey e

NUED

e

L £ E

B 6-23 XREFRFKPHTFRERE

O LA v AR EB, Dy 2=0,000—=0. MRK.HEBTFY
RAMERNEE oro<0. BREME RS T TR gRATHT
TR, Eil, % £, T BERR, HERAHNEE Tl
¥ B, PR RER IR, MR EESEER. EAREL T, 1
B, T A ER e SRR AT, TLME S S TR EM, 9
B AT MR 2 M0, M SR T A A
1 b I, LI B R M T, B X R I Bk (Fermi) 3k
B, ARk AN, Bkl i Tk, EIFERRE AR KRR
E, 5 BAR; RFEFUTIFE, 4T 5006 BEa, i m
A BEBIT L RERIRZ T T B HEAG RE KR 1L
MIESERBMBEDREBE, R2ZHFS, xR R-B% kit TR b
SRS,

* 324 =



wLE PIREE TR

LR EMNWREE S . Bk
AR R EERATZGAE, & R PR A
HeHL B, E%SHELBRRME B EBL T kA H R,

LR BEEERBEAEARREAR, HFENHHARIZR
ST RENHEM, RSE2AERATERRR, Wil
BHFELSHANSE - TLIMESREMED, Bl RRIRE
FREERBRE R, ZEHE RRERDHEUTIRTFME
A B #IE A THRAIEED, IS B E T el g, B,
LMY MEERA, FHELESEREERBERBAOSR. B
AL TLATER I A RN REMAB TR, AR TS AET
R EAEERE RN A,

§ 7-1 ¥ BEHEXEFEEN -

£ §5-5 BRANMTLME = FHNEAGREHR, FE—&
| PN B R AR IR A — RIS, BTSN
WS, MBS RS2SR, BREEH B, %%, tRE
TR KRR, BT, S REALRERT,
NHWEPEER, LSRN EREAERERASER TR
fr i T b B 42 5k,

—. ¥ B

B W LR O e o TR S, R -2 kwt, kAN
BRARAIB Y, FMEERETETRE 10 HIEE

hoszkE, (7-1)

» 325 »



B
2ake

.‘_.

Pl A BB LT-2) R EM, GERFRKE

LIk (7-3)
g

B ARTER R, R IER UG ER T A RARRL £~
R Ae K0 A B TS R4 TR A2 & 28 MABR B 6L, g 71
(e)fiznts, Mt ETLAFESR §9-1), B FREOEF Al ¥k
SRARER Qa7 B A, BT BEWER ST EIN, BA
A BT A A__ﬂ,i_ﬁl Hii

hE --hk-- 5T EHE (7-4)

—=F,

A,g:

B T-1 TLAEAF i Ca) Tl 2 #ERR (6
- FETHEARAERACET , 36T 09 208 W DA Jo i, R 0 A A0 e 769

PRy 10% em™! iy, VRACRERE 1D v A RLINIX B R 4 (2 o/ RAR
), iR Ak 10% em™, PRl W Wy IO 38 g ) ﬁ]’uﬁﬂi =
B

="k {7-5)
XL R, EEBRTEIL R A, B RWILAE % &R B0y, FEREIFNY E (R)
Bl L BB EIL P — &R iR b Wk, SXRARERY

» 326 ~


Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条


B BRI,
F RS RIRE T AR O Y R IE R ZEIR) mjﬂbﬁzﬁ,

#:lE 7-1 B {B) FR, ﬁw&¢m@%ﬂm$ﬁ%@& oL
AR A PR, ZE MO T L PR A1 N o T R R R B - T B TR

TR SRR, SASTEETREE I ‘?Bﬂ‘ﬁﬁﬁﬁ%ﬁﬁﬁﬂf—*"ﬁ
T, T‘Esﬁ%‘iﬂﬁ‘t%ﬁ

FREEE=LTFTERETHTER (7-6)
{ﬁ%ﬁ??ﬁﬁiﬂhfhﬁb, S BHEAT 2 LB TR (ks x MR
PO, ik, BN A

MR RE =T R | 7-7)
it 3 B I B AT R T e Y
hhi—hbhk=YFzh B+ he {7-8)

Hodrhg AFFRRTR, EE RSB TR, Wt
FHE, H :
| —hhk=+hy
WRE R, FEREREIARD, BT ERAKTIEENEE
Bomp-f M EER SRR TEREAMESR, SR EREHEE. I
BAEKITIR T HniE, RAWILRENE, BFENES

W R R T R SEE— G S, R A R L ik,
MR ERMAE LT k2B AR SRS E, BRHIE B4R
il

Eﬁﬁ*&?iﬁ%&i?ﬂfﬁ#‘f SHER MM T, B Libmk
R, AR ENRE, —RISE TR THp AR
APEE, WA A A T R A AR B AR S TR A Y
H PSRN SR AL AR, (R ik Stk b S ke,
GG K FHEAR RS E s AR - S E SN E RS
FERF, —RERELEWR L SE, RLMPIGR BTk S rHy
FRICE. R 71 PR TR BB LR &1

= 527 »



Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条


F -1 HEm S ErEERR
i o= hgdEREEL, @ - TLEETERE
' Egtav: “ ]

S - 55 HI I < .3

| 0K 300K Jl | 0K

| o S
cHEalE P 5.4 - ]! HeTe! d .30
&1 i 1.17 1.11 | Pbs d n\EE:|D
Ge i ¢.7i4 | g.67 | PhSe d {.1853 N
aSn a | 000 | 000 | PaTe d §.180 | 0.39
InSh d .24 0.18 CdS d 2,582 2,42
TnAs d 0,43 .33 CuSe d 1.840 1,74
In? d 1,42 1.35 CdTe d 1.607 1.45
GuP £ 2,32 2.96 ( ZnG 3. 436 3.2
GaAs d 1.52 1.43 | ZnS 3.91 3.6
GaSh d 0.81 0.78 SnTe d 3.3 .18
Al1SH i 1.563 1.52 [ ApCl — 3.2
SICi i} 3.0 -— [ Agl — 2.8
Te d .33 — CuO 2,172 —
Znsb _ 0.36 0.586 Jr 11, 3.03 —

| 1

1} BgTe Agid, fRAFRE,

B A d )T i i e Sk,
R AR AR, TOUH R ER
Yty BasieilE, RABURL FEME L TRLRRME. B
Jo S B RS ol AR LA R A R SR, . R
BLER LA B Bk, GaAs,InSb B & A B Sk, a-SniY)
HERRTE ) 0, OB R P S, HeTe RYELS R, S S M2
LA BE A 2 75
=. BUEHER
%%ﬁ%ﬂ%@?ﬁﬂﬁ;%mﬁmmﬁméﬁﬁﬁﬁ th,
AN R S 78
MR § 5-5 AR Bt & L AR ko JSHBE, F(R)ERW

. 398



DI EMRE, BR
ER) = (k) + iRz = Rox)” | RIE, — ko)

2 my
2
+M% ,n (7-9)

E(ku)fbﬁ{fiﬂzﬁhﬁﬁgﬁi,Eﬂ%}:&?&z-ﬁﬁ’[ﬁﬁﬁ‘lﬁ, Wk A E, 1L
P R, XREENEET FMEm. (7-6) SRR
B A b B TP T B R i B (R By R TP E 1, Nk ALie |t
WAEBREBRIRASRE (k) AR ER TR IF 20 k0, X W L)
#Hg kep HHL T R AR

WRATATTE I Yo =e" Tunn(r) MRS TEUNE

|2 v () ety =B k) e munlr)  (7-10)

L 2m

FMp=itv, 43

Pay € {p i hk)u, (7-11)
#
n y’:l,,——c T(p? 2 hEep - RAED Y u,, T-12)
| ’pq ) oo P BPRE
Lzm I(r) JT”‘ - [2pe 2m "V (r)
Bhep !
+_T.E-__JM?:F?(,.) :
=t T (R )it (r) (7-13)
B AN, Al
.o ] Bk’
2 lun()=( 5 e Jtaa ()
(7-14)

SRR R T I o () R IR R FHEIEN
C7-14) 58t T 40 2 A e (5 SR R &, ol AN FEAm - B B o

» 329 »



Bl Uk, RPIRBR AR Fa.(k), (7-14) A k-p IR
BHE A, BHFLEMEZREMNEL R B, KBS -
i, BAERE LMW v, =0, 1, 2- - 40FGH
IS AT R A, ARLL, "‘)Iﬁﬁ!ﬂ#ﬁf g Bl
B LB SR A BN AT A & HORR wor EETTIH v, B H

% T HIE, BT AR 16 Bo- O AUMEEL, BAR, 72 k=0 (15
BMK T () BRNBEY

[EE_+ V(r) m,m(r: B o (0) %gol(r) (7-15)

(T-15) AR o) BRT AR ao(r), B(OVBRA Voo 3
Br ity e RAE A XS BRI, 48 & =0 BT, war () (RORE.
LA 200 () A E GO LL, 1 - p MO B R L B8R
WA AT A F ARG B, Ak R — B AT

AE D (R)Y= \nﬂ I-—k |-n{} >n-—%*<ﬂ{)[p|nﬂ> (7-18)

Heb [n002d u, o (YWREIS., —2HA R A—&E, RIBWES
B R EERAF, F LI n0[p|n0)> =0, FEMIHA MR

iy 5 YOG i

T (w0 RREC QMR e0> DISMYHGRE, HEHREE %K
(87 " |

B =E,(0) +25

(n0p, |2 0> 0| p, | 0D ;
+ mz‘é:): E,(0)—E.(0) ki, (7718)

hn Bl MOR B LT R

'336'



r %
F.kY=F 0) 4~

i ! e T
+“WZZ<”PW””“EJhH (7-19)
; Lk L'r: l:xﬂ}

H7T-TYREE, A= S0 g
-rjf - '.‘1: {__3.3‘_2 ‘Q”U|?;_-‘_}:|Eﬂl:??\:ri’fifl%-i_il_ (7-20)

EVFZ I n 0N B e RYT RSB, - FEER00
P ROORIEE AT, B T 0T R AL 22 EL(0)—F(0) [

P —E BB R D e f%f P AT AR
b AR B R R, FE (710 R M TR wT LR L 1 *EP’;#
- I TR Ay B R AR AR A R 0 R BR A A, B R
RN A RSB, RT-2HRHIHT LM ES & Mﬂﬁ‘s’ R
Wi W Sl BN o AL R E e R s B AP R imifu
|- b

it P J,_.

VB 0 B0 DU Y CRy B Y RSN Jy ma ) i A B
whitiishit, 5

1 1 . 2 ”ge-l.l-!r' A &IL'.I'“M"")rlﬁ J.[] ?Efi_}_ _a
wm* o me HZ, E (&) E, ke (7-21)

SRR R R i R i S, I ATBREI AT i 1T ST 1

*E 7-2

# +if i K, {uit..' i 'm.“‘ i mEF
GaAs ) 1.5eV fLoTs 21
InP : 1.5V Co0Tw ?1 - 19
Gaih ! 0.8¢cV (.04 1T
Imag I r.odgeV .2 23
insh ‘ LTI i EIRT R ! - a0

T
LS T A



G IRIAT R o, BB ATERER S R A B R A AR B, 5
m, R A R CT-21 ) R MR, 1 B TR B,
R RORE b T U VO SRR B R B RA/NARE. Tl
R PR e AR 7 ok T 1 Ge, Si B H5E MR &
m,/ Mg m, /g
Ge{111) 1,64 ¢.082
8141005 0.93 0,19
2UBAE SRR R TR U A op R T ELR 35
M, LA MR HED, 8, 2RIV BE A #fSe
B8 IER AL TR 4. e A B - Sh R T PRI BT, 04 TR
SEMIFO M E 8RS AERIE), 72 hEe). HAD
M-S A E R LRSS, EEIRARIE D A, o0l
MBERRENT RERW, TE—-DHESAR-ERA BN
Fet, i 7-2 i (d), '

B

caj) by

ri
gt ;]

[ =3 |

Etk?

LD T R~aG0)y YV eIaIn AL an

Bl 7-2 8. sefras TR

55 REOA M TIMHE A B (6 B 8
h?

E:Ev(ﬂ)“ o m

[k £ [ B2+

*+ 332 -



CHRIRLZ+ kiR + RERIYTUZ } (7-22)

Hrp + B —Sar iR R R E S, XMERENAR
TREMT A AR AR, FRARP A EA k59 k3, f
RS T HI B AOR, 3X R T 48 R R
T RO A TR &, 3X T 55 HE T A AL 2R Hy
BIORALEMNE, COMETRLENERME, T ik AR
ki LR MR AD Ge 51 fUEE

T. A B C
Ge ' 13.0 8.3 iz.5
5i 4.0 1.1 4.1

H 'rii%ﬁ{ﬁ,"ﬂblﬁtﬁ(?—zzﬁ T E TN EARR, #
w1063 K m, mi= ————0k A+B, [Ge:—0.21 m f1—0.045m; Si:

m
K=V T s
—0.5m—0. {Id’m;Sl —§.7Tlm, —0, 15m]

—¢.34mf1—o.20m], (111K M. mE=—

[Ge:

§7-2 F¥S@obimAE

LR SR Bk SRR o RE M I (LR ALY, B —
EXEHBRSRAE, BRI ERERCGER. BRET, )]
R0, LR R UL TALUE M AR REIAFT R, F in—%
BT AR THEANBN, FS 8 T A5 E R, X iR
FEB R E R 2R (AR AT R T, ARER ST
mANA RS, B, Ao R RAZHHREE), M TRRESH®

* 333+



Sk B ke 5 P 1 1 .

~. BERBRE

AR R 5 L B AR , 22 SR A5 T X 40 i e B,

M. EAREWRTRIGHE R THRSE, mA 7-3(a)
B, BT i AR IR B B A L IR MR 5 B (R R
TERER B S LR 0L, B, I EA B E AR LS, 5
B PR AR b RN R SWHOR T, ERLY
T FHRAEE, BOUNRERE,

J

_ !

E1 T=0 | T::-ﬂ . FIT=0:T>0 qp
l F T —

| 49&-@#,4-;#:
EJWW /f/?/fﬁﬂ? F e

! {

CaIyNE (PR

M 73 WhmEt

ME. fERER AR RS, il 73 FF(?J)Fi’ '{‘é“f}_
W At R B R R TS A RE R, H . EES
ZERPULNFE, Ty ferh SRR ﬁ’é”ﬁ:ﬁi*"ﬂz
W2, MEREMR S IE EERES R, R EIREEE R
SFRAE R R P AR R, :

. RERRIER ' .

Z’n‘ilﬁfiﬁﬁﬁﬁj@’h Z,RE B TE N e - 2k 52 W RESR, DA REiTin{m
R NHRERE SN, AR . FEMR, PEFN A
o B JE RO R AR R AL 3% B A& — PR B SR 10 o T st 1 4
HEN—FRIRE — R R RS 8. 5 IL-Y RS
YT R BEZNLIERBBHRR, iﬂ)\ﬁ—*’“ﬁ“rilz.—_f-ﬁﬁ:m?%(ﬂufl:

* 334 »



Jason
线条

Jason
线条

Jason
线条

Jason
线条


BT 30 TN E. AR AT

FET 8 A S — e T IR T R SIS 2 0 B o
F . AR R R T b5~ AT 68, 5 RE WK EFREE R0
P RmARET N, HTRETE R THRHAR

[~y L () =Ey() (7-23)
sm Y Ame,r |P\VTI=AYE
S B B A L \
4
By=— Bar;:f,gaﬁﬂz yn=1,2,3,-»» (7-24)
T EEr=1),E,BMEERTRERR 5.
N
E;=—?_k3$§385 =-—13.6eV (7-25)
FH o 2 Rk R ¥ A .
- $i(r)=Cerice (7-26)
H oA H%r, 60 DB IRER
aﬂa4zf; “0=9.52A (7-27)

X EPIREN Y RA S SR F R TN, 3 SR
T R R RO R B T AT 0. (r) b

Walr)=F (r)ug(r) (7-28)
K uu(r}%%%,l%m#ﬁ#&ﬁmﬁ M F(r)ie
[__2?]:*?; i:res TJF(r) H,F (r) (7-29)

K m* 2580 THERE, ¢ &R0 504 35 b #52.
L (7-28) B (7-29) A, ENET(T29) R ARRE m* &

'-335.



Lk ¢2/e. MM 3 B R A .

E == —-m¥(g%/e)?/8x"h%} (7-301
SEETBERERE. EEAOERERET IR T B8 & BN
m*/m-(1/e), MFm*<m,e LT 1(Ge:16,8i:12, GaAs:
12, EB)Eiﬁf@ﬁgﬂﬁHﬁZJL%%ﬂimﬁﬁﬁ ﬁfl]ﬂ%’ {E

4 4
WAME; e o » 4 » « L
A 1 | B £+
e o RABEE, “P et
T Ly e
(ay (b

B 7-4 BT EERmEGE

BT (7-28) R (7-20) R A, HE(7-20) f) AR R
¥ al B R

F(ry=(C%¢"71a (7-31)
Folr
A ahlee,
- ?n’.ug-) {?'—39}

SEUR T Ha Bk T - *Eiﬁ KUk o $ERFag, KEF -1

Zekr, iU 2 S 1 0 SR B R A D, |
AL — A LTI BT AT RS R ER 2NN,
ERE TR e T A (o T R fesl. b B 5 194irss

« 336 =



EFARMEAH08), BamA— N a- X R meeT
—A A, [ PRE T — P F . RIS T— 3R, X
AEARRIEABE A B M Ha 2 B S, R LR T-M0 B R, IR
HRE T, AR RS T1E 723
RERES (Y T TAE . LA 1L E b)) oI, 20 o 3 s
FEE — AN B aggh N ZE oL, EREAR BT T AR I B
ABEM I — T F R AR 2 LR HANET Ey T 4
HEZIR, Bl b i @i 456 4kt S R 4 3R 00% 1
TER ML M e T H b,

UL B R BB e M2 3, RO B Ay BRFESR. & {1
F AR RETR /D, B, 07 e R0 2 o0 FR A 2 e T AR pR A,
FREHE P e SR AT ERR, & F X R AR RMERER
e EOEIDBERMBEE FH(IrH), XRBILER LT,

=, HEEH|ER

e b F S s BRI EARR T h DA e B EE . 8 7-
5 b R REVH AT RES . ST LA T 0.5d e Vb — Mg 3
BB A HLA R 0.35 eVily M 1o BESE. X B & R S
SEFRIFT, AR M A L HEREE A £k 3 L BERE

£

———— e e - 0,04V

£,
B 7-5 Bl BEESR

&, CRMBEVTUHERE " HhRE W ik JPHikE
BMAETEMERT S RBAFERN: B LR LF LT

» 337 =


Jason
线条


b H B E F R O S P i &R ME R R 5%
ErES LEH L THER T . 2R HERR,
ﬁé’ﬁ’éﬁpfhm J{yﬂm $HE 7[\1%#’&%*‘" T

HRBIES b 2 KRR E .

IREEG UM RS R rhEEE HEBER, Wlm. e
VLA 8 R & A duD i 3 - i 5 oy R R BRAE ;& W LUK Sk
B AR A D, T RS W R CER s B R EMEAMERE, TaAKE
Y R R

5 7-3 LBEEFHWKEITHT

22 2 AR H) R A BORiE I B A - o Sl = e s 7ol
i 7= A 2 0 X B TR R R B O B SR RS RO
F. BURTRCKSE Y - TR, R ET] THRIEF M ANER
TR,

—., X QEHRFZFHELF LB I

EFE PR BE R, ARk o — A
AT R R A RAARE, EESRES BN TFRiFAmRE, ]
KAEH B RWHM, & B, CLPRERIJL B4 A T, ™
E—RVER (A EREGWHH) . BT A(E 28
REH Mz, R bHe) B Sdm Fo, ikHme .,
R BSTEREbE Ru T KR £,

E_— B 2k,TEe—E kT (7-33)
S T HEFWETER P A JLE, |

1
JC(E) = e E—Eritkal |

H -+
| E—E, >E_—E.>k,T

+ 338+


Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条


B0 SO IR TESTE /S Ry NG ol B L BT BB UE - |
JOE ymee™ 700 (7-34)
X AT el RN B TV Sk or M, J(ED<L Y,
Fib 4 B 16 1R I LA IR A ) (%Li“'r*r R33N ey I N
WL A3 A /i,
IR s A A SR L, I ATRRAR AR I LR
Wk AR L e AL WTELS 1%

1— f(E)=1— eiﬁ-’-—E;-}}knf'_l'_]
plE—FFifugT 1
el Frijkst L T e FrmEMkaT
T E,--E>E.E_ >k,T
TN _ 1— f(E)mvetEs—Ei kst

[N A7 AR AR AR AR IL . RoRBE R WL RS M 258
JLARERRE I i pk 0 2% B A W S B fag b,

76 AR B ER IR L b B BT T R R
PR ZE A A e WA e S o A M el Ok S s
ENT Fﬂ?ﬁm-’;ﬁdﬂiﬁw‘rfﬁ:ﬂ’z T I Ep Wl W {2 LT
Wy 84 I AT CoR i AL,

i |
— o ——— _._i-_..__._ e o . e e TRem e ;-_—::.‘,I;.. _

1
&vﬂ ————————————— —F-

1—FfeEH €1

J (L)

78 WSTER

* 339 -



E B iRTFRE
'?HJEF!T;EF!’JTﬁ?iﬂﬁ%’rﬁmmﬁﬁﬁj;xﬁuﬁ_mﬁﬁ’"”i%-if_lﬁ

RO Eem™ Fln ™ JHER L WY AT LB 0L 5 R s T
A I VYRR (4-75) 30) 55 L S 45 TS T 47 T

N (B =y TE ) (1-35)

- w3
Ny =4 TE D TR Ty (1-36)

HFRFRIZRR LSRR £ — F ME.— F 33 H 280
MR, AT B h e R MR THIE ATHER 2R, A
Yol LI B RER S B S8 H S ma R,

n:-.r FOEYN _(BYLE

* i )
_ 4 {2 m”_) f J' o (E—Ep)fhar
ha? N

VE“EdE

] =32
:?4 {2 m_ ) ]re—(E_-l'rH-"aT

e
J.m e—(E—E_3 kgt T/_IE ~-BYdAdE.
F
f E_
¢ '_E - k 'T
43’1‘(2?.?3 f-?t"}a; A Fm " -
L (E-~Ep)[ha? J‘u Eli2e=tdg
2(21?’1@- _Rp Ty e~ X —Zg3ihaT
B3

FOIATBERE R

N 22 am* k,T)

hﬂn

{7-37)
I » 5K
n= N_e (F-—Zz)iaT (7-38)

« 340 »



izﬁ“;c‘i:-?f-ﬂéﬁﬁ?ﬁﬁ&l%%ﬁcﬁﬁuﬁmi?‘%J&@ﬂﬁfﬁz

SHNBTH. AHEI S
p=f G-I (E)N.(B)EE

- p= N, e {Er=8)ikaT (7-39)
22 am* kT2
= 53

(7-3DM(T-40) AN IERARENH L BENER FEER
FIAHRER A T &4 . 3 L5 A 2 1R HEM.

AN % FREH

np=N_N, e iF-~E:fks? (7-41)

BEPRFERERMN - MERBDPRFETHEE. 2 AR L AR
byl L kR, B, —4 N O 3R
B2 U FRRE L BIR AT A )

=. #HAEEZ

PEHEINEPR SR DB ek e (0B D B kB
AN, EEGEGEE T ERTHFEEENREREISES

N, (7-40)

B, FRBR T, SEN R TR AR L RRKE
mE N

=N, [1-f(E,)]

=Ny

(et AR T

e ¥n~ErykaT ]

. ]
= N ﬂ!l_ 1 - e EF—RpifkaT ]
FER(7T-38)HEE - 4
N,
*; e(F-—Ep)kaT
Hp( B - AR EERENEEE. BR &8 2T

# 341 »

i —
1-+



Jason
线条


i HL BB
E=E_—FE,

A B B3, 84 B 5 B A2 AR B = E’J_..fi'fdj‘ﬁa

1
N

efirrTpi+n=N,

N 12
—1=% [1 + 4(—;59—)3?1””_]

A — .|

H =

__.E__EEHEBT

N_

[ET‘HJ.&- R EHGCHATRF RSB, X BalE
*‘?%Tlﬁlmﬁjn“lﬁaft 1 THRAR, ks TERE /MR B 4T 55
P’\Hﬁﬁlﬁ KT 1,1

2( ﬁ": j e"i{lka?
NS F.ES = (N_Np) Ve BimeT (7-42)

R |
A ARBLAR T R A W R e . I b =R,

BT 0,026 eV, FEVFSEREA 0,01 eVEL RV i, HIHE
TRl BTG W A BT T8N DA L8
T%{‘ﬁ%ﬁaﬁ»%fﬁ&ﬂﬁ (JE&E, NG QB bt 3 AR08
Bo) . F AT TS R Y LA 0 R T S 4T
TRUE R Rt iR E - RS

01+ N _F 7 e R s 6L RE 0% s I,

Ny
_I\T

H o Rk TR T R RIT B H 3

o 342 »

D gFilksT gy



m_14|1k2( ;: )e@
n = i ~N

2 e ?

eﬁgfig?’

N .
LSS XA RT3 T B AL T M 8 I 3L P54
HLES.
Gl O N 0y P S iR ARESE S ML S AT W EL
T J e 5 A AU 2

SR PROTE S

(7-43)

p=- e - (7-44)
_T‘r'_efifﬁaT

Fofem e LR EATE. MR sl E

P=1 N ,N, e fkar (7-45)
B, AREHER
TR ROl 1T L BT T A Sl e OFR A ARRERY YD)
R ANy, ARESCR PR G S G - R T R 3 e
He -A-235, Ktk SR E A F W LT,
frrlf‘-.:p

FEA Al I ER 3 1y — 82 00 £ AT 4D £45)

e—(F-=H.+) 2RpT

neepo= YV N_N;

=Y N_N, e Fultiar (7-46)
Hoh |
E,~E.—E, (7-47)

FenAFREE, BT E U HANRAARELEARRE,
ik, A B A IR B BT WL EEN, fEIXATERE, MBS HT R
i -f-REG BEH R I, T 2 A PR I,

* 343


Jason
线条

Jason
线条


§ 7-4 HEMEIRMN

BB ERT LSk SR REER REEES
= RS DT A o= oF
j=0aF (‘?—18)
By 20 Gtk T UL AR AT BT R ZE R Thi LB AR R ﬁl’ﬁﬁ T
F FE 15 2 f{,_ru.»?‘m}u ik, R, SRR
LW TS B R RE UK
=nqU_ -+ Pqi. (7-19)
Hogr p R opes ﬁ}}%ﬁ:ﬁﬂﬁi’ﬁf'ﬂ*}zﬁﬂf%%. WRA(T-48)1]
J=nq{p_E}+ pg(u. 0l
W, e ERTUEEHTEFETOR T- fiaiz0iRhiy
FF TSR EE T EAT By 3 5 FRR T
R, TEZJRBMERTER, R PR - Gl 0

{ﬂqn_ (NI
oo —= .
Dty (P %)

N T AR B AN B R BN OO ES
Tk - i TAT AR BECBUEEMN Y, B — F @ i P i
JLH, TR REH RS R i e TR EEA, s ) R QUL NS
w AT LA S L A WP B, 5% A RERD o B 2H 1000
B R B AR, AR S TR . A e
By InSb, Ga A L T-H#FE A B RN 1100 A4,
SER SRR P L P E Y R Rh, BRETEL TR R,
DA R d - B, Fe i Al e SRR AT R W Y, B
B An e, 2R ST ILIR TR A E By, B 77 &R A ]
SRR SRR R RN E R, IRTIEDLRE AR S i
EHEo EARD. XEHTAXRBEENTE B, SETHHM

v 344 ¢

{(7-30"



g e A Em AR, S
PARRENM N o AT — B RHA Ine)
i ik EL B A BB, ]/ T X

P MO R, BREE :
- LRRE T L TR PRI RS TR _ -
MR TSN o R TR, X /\

ffl FX—TEHEPA, RREEA

il E, lﬁ%ﬁiﬁ%%‘iﬁﬂ
7{\\ AT Ik R B
W AHTRE R TR,

Sk B {1 B I EL A —
P A SRR HE R
RS I VA RS AR S T == R e B -7 kI TR R

nhEC RS RO A
PO o e S T AR RS, (U & W R R AT
Gy B R E B AR IR L R ke A A B d Tl R B
Sfhrpix i E AR E, mi LRERE TR S8y 23 A S (i i L
Wik, . 5 A SRR, B NS B R T T IR A
Yo, w[LUHABSIRWAE &M AT, Red R HE A xy P
ORI « B0 BB IEE T Y 2 AL iR AR,
LAY R T maE Bl , 52 B M I R R M E D

qu < B
‘ﬁﬁﬂ;f’-‘—-? FFr L (EZ kR & FiiR 38 3 Sh R FRER -y KB
. X RS S R R A L e R R 4o B T8, iR —
Aty y Hifywig E,, EXBRNENRRER O W, E, BTN 2
th 2 DL iE S i ¥
gE,=g(v.B,)
EAl DAy R 5 s B8 Ay |

« 345 -



Inn l

ey e o oy M b

3
+
SR
+
+
e +
+
¥
&

Rk © 7
I 7-8 Sk Bl 7-3 BTHRESRE
Pe=pgn;
BiLL " |
E‘?lq"dﬂ (7-51)

M R =1/ pg BROEH R, e NERRE, BRERE, R
EWHNY -y TP

E:-':'—_Ljsﬂx (?"52)

ng
EHERARL R, -

TR B BT MR R e, BB S PR H
e MRS, bR EREM T LS R ST
B MG ST A R A 7 B, 70 SHAD
FRTE TR 408 S B #A0 LR N RERE & 0 b B iR
BEg o A MR, AR . AR BN, #1 20 A TR
WEFE, e RS R E A, B T R N A

» 326G ¢



G LA, A CRR S TR, AL S a0 & R
e 9 s S AP X T B B 2 P L 2 R R B 0 2
AR,

e

§ 7-5 HEFWEH AT

AT PR L P Rl R TR RN S G RE IR s  iA T6) R k
P A [ax Ay, N B Rophos oW K SR T, HAE,
CORNRTE S XM T TR B B (R
1 mEYIER A Bl T (R 1), Wi P RISk, WY
RGBS (TR L RN, T AR e — B
A s FT—THH AR po, (LA BE AR E 8 i 2 HE B
U ERAIH T AFRS07RoR M), £ §7-3 Wid it M gt
WAL, o F0 po IR E(TADRK
FARFEH R, HEESFRER N, AW il 7 RkE = f1zs
FUHE p R R 62010 A G JETRME 1o ey T2

BAa— P F, An=n-ng,dp- p—po REKH B Bl E &
MR T A F B W o-. R E RN Kk F doloib sk,
ARFE R TR EY sk B RS An=Ap, EE T-10 Jkk

M e o

L2 T .

e u P p o 0% s b sk an 'Err_.

Q a E;.

PR

L -

(H 7-10 SEF#4L gl

v 347 »


Jason
线条

Jason
线条


BIAE s 3 B 9 e T R T

R A R T B S TR0 4 T M AT I
m.$T%Fﬁ ~ RIS TR T R TR £y R B P

LN, AHAT D TR, Bl gy L B A
TﬁrﬁxﬂﬁwaﬁNﬂﬁﬁhﬁhm&Jx%HNm“.ﬂﬁ
A L090em™3 Wy iy AL T . BLAA L T B9 S {E B RJ2 i
AR AR T LA, WL R S 1k Tl
Bk i i B e 0y R A T 0 B

—. ¥PHRATFHELNES

e BT & R R 2 B &, S b T DT 0l (8
— R PR %, KR Al AR E A K A T B i AR
B 15, BEIR T8, bR LR T 200k XF K AR
BARDERTH, AL T P ik T 3X B 32 T 6 e
BT A, B EL AR T A, B A R TR
K S At EAR-P R, R PHRRTOEAE,
AR, P R A DA AN R LK R A, AU
s D P BUSE A B T IS IR

TR R TH AR

(7-53)

I R LR T R~ AR 8 B R T30 (An o RI(A D),
RGBT A B R,

dAn A
T (7-34)
BRI
An=(An)qe " (7-55)

RIS, PSR T 2R M R, < b
T AR B R AE e R, SRR IR P4 O T T A
LR A A R TR — A B R O B S, B

s 348 »



%ﬁaﬁruﬁﬁaﬁmﬂm%zﬁfmﬁ@ 25,7

BEERWEN, SREESEERT, Sl SRS,
BTS2 W AT «, IR, 50— 5% ek
Yk T =SS, BT A B 0 JF, Boh.r A ol R
(T R BT AR A A8, B b e - A3 B 403 - JU4e « DD
AL SRR, © Bk R A R T 3L SR
Sk, R, WU ol O i S B A AR R AR PR
JE o,

RERIEW, v A/ S0 BT & 102 0 5 eI 4 3¢ TR LL I —
MR, i, MU T ERE TR, ¢ T UL fAEN, L
AL B , X R i F T S % B 48 R B REE
WAERMR, B PREA— DM RER, AGE B2 R e %
AH RN, FREERMREREES £ B LS NA,
BAEERTEMNRR, WERAES DO,

=, EEEBRETOT

EEBSARA—RESAHSHh, BETBE KSR
TE LT AR Lk, FRobiEs i, (HR, L kd ko
DA B3 — Fh M I, I i BB . 7 B ik 2
BT WRIE A OWE R 085, o FIER &% T ok
B, refdRsEEMSHER. CERNHFRT, Lok
B, SETHE, THURERTREBN, BEATHEERR
W T8 LA B B0 A bV 7 TS B B 0 T IR B S b, A T T 2
-, TEIHE— A RITANRER, D8 81T 6 %
BRI SBHMEAR A,

R —HRETROER. BaLS9EBEE SR
LR — BRI, SRRl S S R B
BT Mk NERD, YR —UEE, £ B ERET. R
A S Py S A B R RS R T A, JBR 711 R

!349-

h


Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条


RIS !
L * - *
L

B 7-11 R RR T od

i S P T B N SRR HORAD ”Eiﬁbkﬁbﬁﬂ%

y*--”*ﬂfg'-'-p;:—n‘f;:f (7-56)
i RFE g et 1 LR DA B TN £ R o 7= 3T U A ﬁ%ﬁ“ﬁﬂﬂ’}ﬁ
WA B E ., (7-56) RN, k- k% B ELFHETFE
BRI dN/d, (b R 0 AT REBE BRI #0E
B WS P Bl ARG 7, (7-56) R L8R T
07 L, ik B B L R I
AP EE Ay BGE R & B R B e AT, v A
e bR

74 adN N

T

E-IHOR R RSB R TR E AT R AR K.
Horh NE TR OO, TR R R
N = Ae~*/% 4. Be**I

Ak
L--v Dr
WMRFEIAR & 0=0,N=Ny;0>0,N>0, &
N(x)= Ne "l (7-58)

RYVREF e T8 FELY B B E A b 52 e b e o
I B ek, L RS H AR Wik IR AR R E B B Bk

* 350 »



Jason
线条

Jason
线条

Jason
线条


bRk
Hy(7-56) K v LA B4 ik B & T

a -~ - Do )
J- ﬂﬁﬂfe - (7-59)

o 1T R TR B BT AN i 4
AN EE D/ L, BT, B A Mg
.

§ 7-6 PN 4

PN &£ 2R 2L REB[EANL, E—RESHERD, W
R—EaRNRK, -#or2P MR  FENBRX P N AN\
BB PN £, PN i Rk feF Bl R , —HZALAL
i B, '

PNEERFMEREAEF O mMSHEYE B2 LUPNE WP
RAX R ER, N B LAk, PN &S8P Rmg,
B FR R S A e ey it fR e L B PN S TR, 2.
S P RSECIE R I, NRI X B %, AU R /b, T E o T W
fef e 5 4 T TR, BR PN £ Rb T B R, aX A A R [ LAJAPN
FEHG R HUE SR AT, a8 7-12 FR,

—. % PN £ 2

AS7T-3HHNIGH, WT-RTNRESHEE TRARE
B Ey 55K FoRfAATE £ i

n=N e (E_-Ez)kaT

p= N, e (Fr-E)isT
T N AR AR ATER LT INIRERER TN, #
M By BEEAF BN B8, BHE e e P Rk, SO0k

* 301 -


Jason
线条


p7iR 2 RS ST N T s A S O o S L b T
DL MEdr R b i S R TR ]d?féﬁfﬂ T Pl i, 34 2 7 A
EHKmTT““”

-[';M - I_-_{Ii HEQ e Jﬁﬁ’j \ju] r151”"“;
l_ -7 50 h-:}';;-; il g7
N] P

Rl Eﬁmﬁ%ﬁ%ﬂ,ﬁ¢%
AR AR A (g
—— e e 3R LT SRR
S5 Bl 3% ST AP DR R 1 oK
e it ) TR SRR
FR SN, BT
A PR, MTNRKMP
TR A RS IR, &
G TR AR RS DAL, fE5S
Reny PN &5 dbi ik L 25 R
B 7-12 PN &9 a5t B i fE 42,
AP 07 FE B A R AT 713 R IR 2 P B
T NREAAMLHE V., £PEKE FRMAEES V.,
FERfE P ﬁ_.[iﬁﬁ"ﬁ? el LI sh oV, f5UErFRpfE B BEN
9, 4 :

~!

gV =(E)x—(E)p

W B d73, ey 8k REEATE&R, Rl
1 PN 540 R AT ni el X, B DL Sf K P R @ M Rk B &
. BAT-13)PEFEMEHY T PN SRR, i
FERA G, RN B 7o P X AR LR - %2, gL
BH qV o,

U L2 AREH FRAER BN, mEAER TR

-352-



| 7-13 PN e

ook, BERIGHFERM ILRERMNAR &3+ m PR
. * PSSR, i FREM A SRR, PN EFE s
UL Z M BRI R P BIEE R IS N BN K S i, B2 R
ferile g B (1 de bl 2 B b NIXHgi0 P IR, #2701 f PN £t irf
AR T b ORI 3808 S Ay ARy

EA Rl e A AL P RN AL IR I £ 5P &
BEOORE S TR RS R A A R BLEE, B

) (G HEME OB
n=.N_ expi_ T _]

M 7-13 MRS TLLA L FENBIKA P R, 2K E -
PR B2 gV ., LR EXCH .,

~_:::. g— 9V o[taT (T"BD}
Hoh n) fI nf S BIER P AR D N BRI BR-FRE, ¢V,
A FEMAEHENEN. FIHEH £, MW AOES TLLEH,
£ N BRI 2 SRR EE p8 70 P BIDC S0k ot ZH A% H &
XA

= 353~


Jason
线条

Jason
线条

Jason
线条


r
'f__ﬁ: =g -f¥ nthpt
Pe

=—. PNERNIERGEAN

M PN £h 47 I i SRR ROAIF B R A A 7S i
L TP e i sk B8, FTE T i is wh Fd (0E Al A P
TECHE B B, 4 IR BN B 1 T M N B ] P BN, 500
SOM P B B BN BV, A JEE R T, XA RPN
I INTEA,

7£ PN £5 A R RIE V 525 ERRIE Xe(V,—V), 4
B 7-14 iRE

L]
P! N
! r
B I
i
v <

A 7-14 I1FW PN £52052
X TFEREA, EPRIK AW Lo FicBERER T 1 B
i, MM ne a3, ne TIEUH B H 2 8H & #3108 A
T

HPEHEQ"“FD—V””T (r;mgg]
Fn I 5 E BT R (7-60) bLER, 13
' fy- nfe?iRET (7-633

Bl iy b bn e FE 450 5740 P BURL IRRARIE T eV T B 2R
Kb 0 - 1 i T % B A
np-—-ny=ni(e?’/*7"—1j (7-64)

AX FOEWTEARAR R AR TR E A, DY BUBR B iR 4

= 554 -



§ 7-5 WiTiEM— AR T R ST AL, EEFIAT-59)
HHIE R, A

Hy T R g = nd(e? 27— 1) D,/ L 65 )

o D, 8 L, T8 -F RS BR SO Al ]
BITAZ P Ky -F s i J.

Ju= —@‘%n?(e”“”——l) (7-04)

FRA A T5 i 4007 (6 N A S W R R D N O P 2 0 1
B AR, WEMRR 2T R

Jr=— gl L, pRLett It T -1 (7-67)
e 2, L, JasE R B ECR R R, B, @ e T
PN L5 Mg, wT A (7-66 )N (7 67 ) Al i 3

J=—Jole?irsr—1) (7-68)

e
fo= a (k200 ) (7-69)

r

MR (7-630FN(7-89) A J PN 85 445 920 F IR IE Ly, 35 PN &%
NI B AR Iy B, WIN BRI b e ik 7 o BN g
i/F PRI, R BT PN &5 e i h B DL - ik A, h(7-68)
A af LA 240 [0 A L B et ol 455 4R Hle b B

=, PN & EHE |

24 PN 4 Iniz m fa Lt (P X3 rBiliadk), shml & {F 25
Y LB (X AP S 5%, Bk -F BB sl T Bz gh, XAt
N ﬁélzrhng'éftﬂﬂﬁuiﬁﬁrﬁi LR M ER RSP X,
PREHRMBET~HIRFEN BN, WEHESR RNEK, %
FRiX BB & 04 PN v i BRIE R, B8R T PN &80 14
B

UPNESMRBEV=—V, b, B2WERAV,+V,),

0355-


Jason
线条


H(7-63) RN, PRALH AR RS TFREA
Rp=nle T (7-T0)
li 58 Ak B2 . TR pap A{de%ibeftﬂj%ﬂﬂﬁ?%ﬁT 2, e
ASE b R W A B R Rk J.)iﬁ*f—“ff::?*ﬁﬁ'
GOl AR DB R E B A R, R
A ZE R AL PN EERG LR 2 B AR A ML
FUA LS PN &1k (miE AARR 2B 5, v CLER 3 5 il i 2, ‘5 1

Bn i BF_ it __ —8FrjARPF
j "}( Ln LP pN )(]— € }

ol

.f“"’.fu:f.?(j;n n§+%’p§-} ) (7-71)
PG ARAIE M, TR BRATR—T, B D L. f D,/
L, %S % Ly/v. 80 LoJ7,, WA

i} 0
jﬂ:g(?& Ln - l}iL; ) (7-72}
Ty T,

Kl /7, 0 p8/e, FBR BT P IR N AR A 8% i T 101
AR, CH LT R BEIE T MOE SR, otk Bl A A,
BTG 7= A A ) B R BRI, 30 R A0 B 8 i 7 e FE UL
PAF A FERRTHREELA(— D R(—pHHE(7-53)5%
T A

An _—nl
™ (7-73)
PEATEER
n
Ap _ _ 2 7-74)
T, T,

Pk R R (7-72) RAT LR KA R i ey - 2
ARSI TR RRUGE s g, Bk, KIkEg 2

» 356+



1 fr PINCES T T 0 A i A #L A s BT e DX 1t 20 2
A A, AR, B R PR HYR EXRI SRR
BT B T R T e R AR I L IR Tl L s RS A AR 2N
. drp i SR B AS. A RS L PN Zhem G i a8 IR 20 B
AT B IR, IR e T BT LA e ] ik A7 15 A H g RE 1
P ERRCORG R MR, A4, NPN R E IE P g0 R T
TEAZ] PR, - L S W amm N i S I AR K Y
B R AT A R SR, BRI RS ik
WA B R R, SRR T R KR RE. St iR
R 5 LR B A Y P P A AL

§ 77 SR~ ELOMOSE R E

I AR -E R ARG MIS) p3= B amE 7-
15 B, s ZRMNE UK EE- AL S AE%
(RS AMOS), A bR KSR EEELE-EE, RER
i WL MOS &k, ST E LU MIS RS IRTE AR M H T
AT TP I iR A B kiR A,

A

3

d;

i WJ%% #an

[ ' - (
,J’_ B 45 4

715 MIS 6548y
SPREA . 2R ECERCUIE) e et kS
HFERIER AR, AP B Sa R R OB, SR R S 1.
CERRECEAAE S kT, EARE IREES B AME
B, BMEAE, B P RS hA TR S R RE T2

« 357



VTR SUA W2 3| D Bl i T LT 300 Sk BT AOIE AL 20 R
{0 e /N 2 S 5 BT A T TS A 0 PRLRY Y B  TX 4 1 A
PORMBMZ T, X AR IOE LT R SR IR R Kt
ST £ 2 S B A 10 LAY RO 1B R I R e i
ST o ny TR PR R S L d R E A R R
9. B 7-16Ce)HORB MBI HY T SMILIH TR 2 (7] 1 471 18 195 B o i
Mo B, S RUERE o (7 A L g S LR s AR I G RE A 2
@I F) L TRz S 42, il 7-16 o1 (2) Ale) BRRER. i
AT AR AT A0S 8 A SR MERR D B B R TA. Al e
A U0 G = O AHRE - N (o > ) g B ZE R0 46T 55, T

/‘———-Ec

| JEiY,

g

]
[
r
- I
e e R I
|
|
}

Vs %
By
L r/_hﬂ__g_h_'_ -
T i

FA 715 <G FE S LD R A i R ETE A 5l (e

FOR XA EEG S LR, YEARTE M DI R e i —
R, e KRR AN A TR R E e MEACRRR LR,
3 BF A S0 T 380 0 R 7 e L ST I L T SR, TG
HEE AR A MR, B U R B, B 7-17 ik
B ORI TR AR, [ h E, LTI A TR R R
EHMNTE-DRR, Y B 5 K, 2 L6, SPmE T
W, Ko L B, ZFBF B A AT o Tk, B, =~ F, i
FH RS A, R 7-17 T DB H e T AR as TS Ay, 4
WD E, MERNM LK £, 2F, BRIALTN,4E £,

* 328



é'/__. é
i /"——_‘E;
L _'Er

174 - Do 4]

L3

%l 7 #
Go—]f] Posi M

1t 7B
S mJ

B 7-17 i A LY AR B 7-18 N #npE MOS REE

L LA GV, RN B IR, 2
| G (B —F g
2 B AE L AR, o R BLA
gV ,=2qV &
I, RGBT dRESM 3% TLL BRE T & Rk
i,

W7 -17 3 16 R BRI R, W CAE R o R IE R R
TR AR, TSR RGEE, bRk
Bo RS AU K IR AU . FTLL, R g T L 02 R
R B PR A AT U A BT — IR I A, Mk, R
BERLBRDE, P RS REGEE Rl TR, L
Bh N K,

B R P8 7-18 B, 75 P S Mo MOS Z &8t 34~ N
B OR 2 BISOU B O S Fa0RURK (B D #5) 3& N
MY MOS WA, E—REE T, bTEEREE TR
P A EIT . SRR Z A S F R R PN &, Bt ey

+ 358 -



AT, BV SRR 2R e e, ik E RN R, R
FRCRA PN EE R L, {00 A 10 117 L HedB it — o W BRI AL
P g F000 o B A B2 ON Y 2 iU R XA . TR S L
Y SECH UG v [ S ST £ s B O IR
B, Bk Ul PR D B MR R IR, W RA{E MOS ﬁﬁf»ﬁi’*’*‘-"‘
Srofiie TR dk ok R A . W, IR 2 A0 i il

il » 3X R AL MOS G AR E T 0T My 3L e, FIA X 4L

MOS S s A A KIME T i HL B, T A 2R A 2 —,

Mk R BT A R A — AR A B 2 i
HIE 717 B, DLz S miEE RN TR AR, BT B
ﬁmanmmL@mﬁmm £ = AR Gl =i, hik
He BRI R B g, BiifE 2 HaE — &N BT F,, F,
------ P 7-19 (a), X ~REH B, € x-y WK T
EAHBEE R (R, k) B, BAEN A

£

B LA 3 pi g —A- = By E_T{tﬁéﬂ M ds 8 Bk —4
FREWE, il T-19 Fa(B), {85 W BRI, R AERT
HEREEEERER -8, v aHEEEN m™/2ak(E
B 7-19(e)F Bl T & FHMSEE.

_@_ ?(E}
(a) (5) T e

B 7-19 ERMER,AEETFROH A R FEHGR 1S,
ZRTHOOBEFEHEEE (¢)

. 360 » b



RS BRI T HE R AR TRE, X, MOS 5
BRABBEDTFIRE. FIHAESEE m 2«8 YRIE T

TR TR AT B (E,E).

ZEF GBS ETENERARAOBT BT, & At L
=R 3]

N (B, F)

N, el me 5%, S CihilE V. #35,

FeAt RARTEL B\, Fgyer e AE— AR L R &, B R AR
AR, RS AR AR, KR LR B A E’
MEX N A G4y, BEE— RS adyn
i) B SRR

AR A A R — S A, BN EB®
fﬂbﬁrl{k* ALy, SVEDLE &€ RBE R i3,
MR N, FoRrn 1-{11'}:1 il T-Ac, hesir o BE B hinh
Nog/eey, Wiy

e-=N,g/2 eeq,
PARTGAL 2 =0, Wi {tH
V-—géz

R AIEM . ERE EMEMER, FURSARE, TR
2 05 W] BT R 07 B

hige - .
("mz—"?-q&‘z )waz): Eg(z)

(7-73)
XTI REIRZ Alry ¥, HoeRiElE
o Lghe )t (7-76)

(2 mmylie
S BETHAMMEH $,=2.338,8,=4.087,8,=5.520, 8:=5.787,

*+ 361



S, =7.944 FE=3x10" V/em,m*=0.4 m, WH7-76) 0L}
fEH-IE B, B, 4rRlh 22.2 meV #138.8 meV, B, E, 2 [AY
BUPLEY A 16,6 meV, AYLLESFFHIR R LI B £030 100 A,

Si-Si0, R B S 2 T 1F WG CLEaNE ORI, 5,
W R % BT 3,

PR SRR M T w . WA g
My B MR B SR, BT TR ERNSENRAE R T

(BR55.61). BEEBOEIEE DT, (EfrROH) BR

TR G HS RN RGR RS, REKRA R
CHBREHEEEE. | -
EAAT MOS REVB BB TERAD NER TRTEH
OB, B 720 BUR, BAMAER p., BROVET BAH, 78k
Mex HILETQEY &y HEH.
Pey=—V /1

B 7-20

« 362 »



EETRE R, RE

fry=—1RB, (7-77)
B RRY, MEE s — i T E Ve, Bl RBEES
AR TR T B R WA eV, B, B R R
G0 CTEATHBRER AL VST A/ OB, AAEHAK
Ir 3 A 2y 3

o 1
R = N.g
e A o,,—REB, i3
B
P:y - _.'i'l--'r ,q‘

s e g Lt e . . 4B
N R MRS D ODRLERES, N sf-'-t-—gh—_ {CA ERLVEHE

_h
Py =5

K LR TR TR A R L R, EAFE T A AR A

. .34 e P N . N 2 nke
MBS oo =0 SR AEE ST A R 8| ﬂlx,{:!f:-ﬁ', 3-‘%‘-}
SR, BRAar BE TR IR,

§7-8 » W &%

7§ 7-6 4 IHERPNE:, NRKPRIX 2 & #h 5Bt S
Clnst e RO B2 h FUREE". “HBREE 7R 15 0 B A
BEBE A ) 00 2= S b0 2 T — B O T R s, 4 W ) £ )
B9 5 1 4 A1 T LUK, W] CLR R, B350 0 TR B B 457 (4NN
WPPES), EHH AR R A" . 4+ B T 3 4 AE R
B UL IE A%, FIRGT IS BAT & AR 45 14T (5 vk, S, BT
R R RS TR R BRI, FTERE R SR R R

+ 363



Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条


KRG M, FHRERHEEIRIRIEE, 19684 %
Y W 2R e B s RC AL B R B Pa gy €t LT[R & fr{ﬂmiiT’
GaAs-AlGa,  AsXUR M&E e T 12 LA BR B ak Thay 31
SRR 72— & T AR 4TI A7k T L 1 — b, Ga Asil) Huﬁ% E‘I
B AL5.6531A, AVASH AR B B AR5, 6622A , B 22 25000
WAAL Ga, ASEIRAE Z 55 GaAs Hy fitk *%:Zz_’t.ﬂ_ﬁfh.
mIR) A R A 3 T AR KA RISE R T .
Filfp e T EE AR, WIRah s PR oA s, RIRF AR T e A
LR 9 B AN TR,
B7-21  Bras M B AR TR 5 R R LR B R A% 2 Wit
eI, B R MsSER R RA R E,, #5008 FiliH Rk i
ARZLUIRH B M. 2R 524 S h Sl m & 2 Nl

B WA FRGRETE, B R B A Jent . R M ER
BAABEA W, FFLL M g FvRRIAL & R 3 0 s bl SRS e i e &
AL BEm 2

AE .=y 1— X2

il £, ité’f-ﬁx_ﬁ‘r'ﬁ%iifu%'ﬁ’},ﬁuﬁ
AEy= (i Eqd— (s i Fya)
= By~ KgAK,

Frp8e KRS i B B4 Ak Btk ad iy, [E7-220 R R 0 B
7-21 P e R AR R B IR A LTS UGS IR, BT BRI T K R
TSR R RS MBI RPNE 2.2, Ml &%
KEER DY, SRFAPNEREEELEE. — B E0E3 %, B
TREM TS AR A1, RSB — N eE, %—fFe

. SR MDA X RN -, BTy Sy, 2,
Eo 5 Ber 2 BIRIHIR K AR, W 0118 205 B AR, SR PN & i
WEGRAEBREAERR, B7-225 R~ RERHT, K
B A——FE T,

* 364 -


Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条


FRENHN—TEEERLTORSG EAR™, EERENE
T LR SRR B RO LT MIEALL . R B R NTK

— PR, BRALES R TREALL. EXERARE

PNELR B R RGAD, SO Embhe, MPNE Inf M I
B ARBOT.66)0M(7-6DRLH/

r
dy %

Egs

£
EF] ——————

B 7-22 BE7.21h R RS SR B PN ) A 4 B
T o U B = g (A7 1)
ﬁ?{ﬁﬁfﬁﬁ‘&‘:q% (et heT —1)
AL IR E R L T ik, RIE 4 bk

HUPU: }/i\,T-‘-ﬂT_e—E‘JkHT

v 365


Jason
线条

Jason
线条

Jason
线条


&, TR T RILT 2 - 0GR D
SHEERIEEAE G, R ERFPNG,

_._.___)!?_#LF ﬂ'Pn __.DnLerp
A=~ T~ 5 "D, L.V,

N oy NBIR i AR IR BE, V0 AP UK 2B, EAkE
FHOE T8 A I 21 I THE 0 RS PNES A Mo Mt 12

RINBIXHE BRI, R TFREAS.
DLy n _ Dn.Lp N, IE"}’:"'(EII-‘P )
EEA“:: DFL'n PNU o }'}FLn P‘TA ¢ *

X B T A R R N N ZEh 2
B, WEAEH, WBENBRKYWRER(F )y AT P R
(Eg)e BI{E Wb gk EHERZM, BTRDREBRTBEA
B, HFRES LSRR SRR RS, AL REREEN
2E. CheHRESAERBRRER, BOESNEAENR
e, AN L, FREV LIRS AR~

“B DN HRREREN - THEERE, M TET-23F RN

FEE, by<{EDAARDET-ATEAE R T2 i i N B Wi

HERECAT P B BRI, R B R PRy < (F) 1)
JeAD — A DL I RN T LT s 4R o A B i iy v A

I e FE PRI Sk Fe 0 L Y B A Rk -~ PR N
MR, LB TFEELEPNLL RICHEE P Je B T, 32503
R PN HHE — /D H e T B 2 00 R AR T
Fid RS FPLAPNE R IR K ig, SRApEE 4 7T # BN
X, RS PRI ENRK A fd, PR E L, dniRl— il
W, WE7-24, PRI SER A RABOR , BNk e T T B
FR 3% R B

FI A E RPN Rl T e i i, A GRS 7R — 5 3R
B, i T RERKRS I RHXEECURESEREDEMIESHRE,
(8 — o h - 20 MR BEY BRI SR B KR, A TRRIE T R 7R

* 366 »

§ B0 Th


Jason
线条

Jason
线条

Jason
线条

Jason
线条


& 7-23 FMESMYEIIRE

mu'm

J

W 7-24 PNEEIEHRHN

SRR B A I RE SR, MR AAREESNEORM, A
Bk - f"ILZ’.“!%’fjifimiL;-?fﬁi-f»[ﬁ-i{&Eﬁlﬁi, &F&E&Tiiﬁﬁﬁfﬁ%%
Fomn . A R T e K EHRE U A b - R R MR,
HERBREG-MEEREREEMEHORREH T
B, O TRAERTHEZHER GaAsHIALGa, AR &
Foh i ALGa, As PIELIRE T340, 7L GaAs BElrp AR5 4y,
9 ALGa_ As Pt FHF A TEAY GaAs A 5%, L B
R RAEEK 3 fﬂfiﬂ —7K . FERMEN ALGa, - As — {5 B 1K
R IR A ALGa,_As BREGHE, K rymF oLl a5
ARIN). TEAHBEN GaAs —RINAE R TFHE. XL EIEH
Jeitg GaAs-AlGa,  As RIREEH, F 7-25 iy il TI% 4

P 367 4



Jason
线条

Jason
线条


g B RE W I

Wwime Y e i——

Er

e FR
e Y

G Al As GrAl
0.7 a2

- o)

B 7-256 @GS reE B

GaAs BErp iy 1 PR G £ BB CREH KR |70 s
Z,MMOS R RIERKL, FEHNEMFR B et L
B, T FiT I m A R a8 3 A BrLEE—Ffh el
FEHER, FAWBRRE ATTOLY Gaas By i 5 150 T2
BOAARSHREKERR, RN A T (A Gaas B4 S5HEE
th— bl M ALGa, _As ) FoE fRh 2> g5, BRT i ft
MBS A — R GHE o, Sk ibdE T30 Bl R
AT R AR T , Wi fE 3 o 4, LI B ILE TR %
IR E., MEREERN ALGa  As BFIAAER Gaas 22
e — B R ER (27 50 A—100 A) A AlLGa,_,As |2, T8 &K
B LAB B S hokE, EkEMERRBRTE I EREE.

8§ 7-9 FRTESH

B, SR B N T BB A S ik o
IR L R R IR . AT, R LR At
B4 SAR B AR, REEDEHE DA RN LS

« 358 »



=

IR o

MR, BOX SRR IER AT B, BRI AT aAE
FHEHMEIE R, R R R A A0S S AF
MREE ) B RRARESY-SE. B 0T B AsdSes N
£ TC A (Flan Ass SesGespTeyy),

AP FE SRS BEE AH MBI AR
. B B RAE, SXRERAEEERATERE. BN
FAEG O i NI AR T, IRE A L BB E T ML F R sp® b 5
WL ABIEF Ao B B T TR L B TR B A R T O, B A T
TR, B ARREPRERNEFASREMERASGA
BASLE, AE PR T Rk i P~ h BV 10 . E7-26
HEh TS SHEESSENNER, BhPEEOFani
WA, B, 1 E, B RANEE3GAMNGanTEEn, £,
Ee 2 ESHEBYTHRER. SHEERERAk DR
BRI DARE O, B IR TR 1.1 eV, 5
WAL RS 2 BREA I % 12 & (ER IR AT BRAS I AC27E 1.5—1.8
eV,

—. BN

FEanfE P BB T LLET B AR S R M B, Sx7
T RELERBH 2 EER, AN—EMLNEELELY
IR A R AR S B R L B ARG A A B s P
Wi B /R (Spear) % A 1975 42 5 I ik % 20 BRGS0 MO H R 2 sk
HTiERES a8 b, MiiemEsie AT ® 8 br i
SE, Bk S BRI B A be ), W LR IR A B o A B
LB P 0ar, BAIE AR DM, B 7-27 8T )
HIs I 4L 1,

X TIEmBY-FEROHBREFRIELRE, -, ZREL
BAEREEFRNITHRERE, RELTFHLRE LYK
BEAE, SRR R, BREETORE, 9 T2 0k

* 369 »



Jason
线条

Jason
线条

Jason
线条


1 iz 10t 10% 106 1Y 10f 1
1 T T T ] 1T 1

e &
E )

rm

B ENEE LT —1:
NES S P o -9
_“—l - ‘Iimﬂ'm ‘ -
i p oagwg TR Nomy |
B T T T w*f T0-% 10-2 L
\ Npﬂvrﬁ” ""_‘ R \'Pﬂaﬁh"su‘

B 726 [EGE PSHAEARE 727 EREEENE EARERES paE

JAT- PER HR Ml AR B AR . B It -l O M2 ek s A O 4k
BB T2 500 MR- AV R T A TE RESI B
A, RERER T SWHRCHE B Ei &, TR A
Ak, BT A AR AR O R TR DA
P RE SSIEF 1 SR R R R BN SR, B, A A?.Ii
s T DA FUYAC A7 50 B T4, ] DAY - =B P Bl A 3
— p AR AN AL iﬁ’ﬁzﬁ‘%ﬂiﬂiﬁf&fﬂﬁfj%%—uﬁi, 1A
Ak BRI E T A58 1/3, 1, dEASPETHE
TSR R IO ER A A DIAB ) N Bl R R BLUS e e
Lﬂefi’ij!H-T-ilzﬁmﬁﬁ‘ﬁﬁifﬁffﬂtﬁﬁm“ﬁﬁﬁ“ﬁ{éﬁﬂi‘a’“fﬂﬁ] S REE
AE g, vy LIRS

N,

Mr=w@w,y

. 370 -




7-28 '#'E'? 5 B nﬁi*ﬁ’}%l‘%%%m %E;ﬁ IE,%HEI?E%FJF’

%ﬁ@%ﬁ%ﬁ’ﬁ'ﬁ%&fﬁ SR KBNE,. BNS & EREE Wk

REFEAKER, AHRRERBAR T,

HE)

cm~sgy~s

- m!i

EI‘ ‘E,'!u ECIDI’
B 7-28 5 du i v g 2 Y NI

=, HREs
P e e IR T S W B A G &SR ORI R
M. Bo-LRRAET R EAY B, MESRE, WP EsEUS

R XERETHAR PRI R FARR. S0 hEAE

PR R TORBLE N LI e B, SR ERBEE T
L.
 ESSZEN RELBEBRKRS, BTR—IEBEES
B BT ERS T ILT - RN ER, R — &2 D
HAf, ERA—-TREEHERE, BRILER

P=y exp(— 2 aR)exp(—W/kyT) (7-78)
Hod v AR F T RYBRBIIR, KL 1035, exp(—2aR)fE%
EBEZRBERAREERDHER, BRI CBREZFESR RK
X, WIRERRILE A, WERKKEBFENEHER. &N

« 371



Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条

Jason
线条


#h TR A 2 R BEEL B AL & AR BB5), RIS A Blis s e
R sy BB Bl

D—PR?
RAW -RBRAEZREDHHELEE, #EMrRA%DEIE
2 (Al RY Z 3 B HA S FR T EA TR 21

91 5. 9 pp:
”_ kBT? D""kﬁgj PR

VELN —W/k,T '
== BT vertxpl{ — 2a R )exp( Jkg (7-79)

W ST S B TR E . G TR RITE R, X TEN(K
Brs s FeE A O L B, W 1 3R B S 45 2 30 o 1 s T 0 HR
.:I‘.
g Fa-¥EFikgT
E OB MRS, WE 7-76 i, 2 I8H £, 1A H
du TETEAL, N S o LS B
o=ge fksT (7-80)

AL

B,-—E,—E.+W, (7-81)
WA iR Z RIS FORIEEE, (7-80) XN BRPLESR
EHRERR SR, MPEHPHRE e RSN ES, BT . e
e LR REN R 2R RSB TR Bk, ARE F,
RERHIAL k.7 JEEWN L £ A 3 SRARE, LT #or%
N(Ep) kT . DLihj#8)08 $

o =S (7-82)
SoH Ho= W, B ks 2 KRR 2 R
1= N (B, )q*B?,00xp(— 2 a R) (7-83)

ETRE (RN RARA TR, HGRARSEEELY, 5
BUR B A I L R B b L B B (o R R e A B

« 372~



| O =ggE (Kot kel (7-84)
LI A BCAE) %ﬂr*ﬁ’]ﬂi e B 1
e’ -l Fe— K Fr kY
FEHEERELERED F EATMRE LR, WL RED
32 IR B R FHIEROEX
F=gge F/kaT (7-85)
o
E—E,—E, (7-86)
EEHR, WS SEERNXRA
J—G-:IE'-E-'"#HT +a, e fi/kgT +a, goBulkgT (787)

IR RARS R SES ﬁﬂ*iﬁj‘*fL% Y IR A
AP E R AR e K729 P no “Tiﬂ’i?:ﬁ;‘i‘ﬁ{l (a),

(0, (e) = Eray b pl TR e B, AL (4) BT
B EL R SRR R LS, TSRS S T
Fe MR iHe.

Ine

23

B 7-29 Tk Brimrpikmis

Bl 7-30 G185 11 fﬁfi’ﬁjﬁ e B Edh B RS iLﬁ‘ﬁ*fﬂ "J " (YIS

ey

LI



A mex, MBEP IL TN & PR R RS
ML E ST 240 KT, EELHLBMENYT BERA,

1@“ \\
.. 0.62¢W
— or '.
'SR N1y
A .
] L2 . |
I - 10 . I
I l .\1
IE '[r}‘-f2L ! 'El flc\-"
¥ '\\2}
< { L ?yvzinm -
o : L
(2} . ' e
|1 3.4 3.8 .7 1.5
t 105
i
1674y ! b
: |
i
'
; '
- Tc
.:“li]"'tﬁ L L i Bw L L i 5 a | -
4 & 3 15 12
10% K-

Bl 7-30 SCMBILE0E ottt A b 5 phiE A pn et B

B TR G eDl AR — o - AV Bhrb el Se BL U o,
Q&E{&Mﬁﬂ%$%ﬁ§%MM&Lﬂm 1IX B T AN &
SRR A Latl o 3 =111 45 CE

By (Mott) IAAFEHMIGR T, T HRBULIILEE exp( W/
kTR A, BB BRER B AT 8 18 22 A 70 SR A i B 2 4k
AR, MRAMKILEEL -SORRERAs. BTN R AR
PRk A Z BT R B EBE N, Mexp{ —2 aR)5 A, M0y
RE BRI BG AR, BEBRAY T I SRE A BT PRI
#edm, BROGEFIERER TR, RRRUB OISR LT T BB ER

......

SR, U—AMREN RS E ST L, EENT RN

43‘741



b, AR (AR B9 AR BB B Y

4@
3

AR AL AMGKER, N(E) A
(7-88) K5 K 35 75 DY K BB IE T 2

B*N(E)AE (7-88)

AR R B, &
T 25 4

W= (7-89)

iwR*N{E,)

RAFIA Xk & BBk LY R A RE, (EE DIk IR T i
(7T-82)FE RT3,

t;rcx:e—?”e—""‘*T:cxp.—[mg-f—gEW+2 a R }
(7-90)
B EE BT JLE B,
7317 A5 . BUEA e vl JL{E £ A R
8xK,N(E,)/ TH o TR

| (7-90)
ol feE (7-90), AT MY,
aoccxp{ — (%:'-)HJ {(7-92)
dirr,

288 a3 114 B 7-31 Ay RN S b A B
r( s ) 7T-93
akg N Ep) ( ) W] JLAG R*

B tn ooc T, kA A RS REIRS LA L TR,
MAEA(7- 9D LAE ., B0 JLE R*BEE d, BHNE
B FE, B* Wb, 182 AR TSR Sh i R i 2 MR s,
R& ATESRE LB T InococT 1 Bige,
=, ERBEEBEPREG



1k Al B gk R A LE AR, M b R AR R B b
R s 2k S R R AR IR R A B EE M. H AR R
Tk Al S A MR, PUT AR AR TEREE R E, 6
B AT LAY 25

1 BAEh TRIE 40N Bt (. ORTE, hFRE
b, LR G4 A-RE EF R A R
{ﬁmhmmtﬁﬁﬁﬂﬁMTNE&ﬁWAﬂ%F+TTﬂﬁ¥
Wb aoh R A A RR AR R, B R
g G la e, X R EEE B BRI ARE R ERMCHIRAUR
B P R S TE B D s 33 BT A 0 3 A T IR R Sy
it kA A, FEIERERE B  FRERES . XS
o pREG R R LA AL R R, AR TR
A AR, MR /N EARSE AL, [ Bk 1O L
P A TETE, B I R ARfE — T AL LA SR K B R 4
W TR G RERRI S R SRR RS, HERA kR &S
ﬂ%ﬁ%%%ﬁﬁﬂ%%ﬁ“% 3 B 1 B o A s 705 BERR M
A, (R A R B2 B s T 19 e IR IR SR E B2 BEER
i hﬁ%kﬂﬁﬁ%ﬁ%ﬁﬂkmm TA, SLLIRFE. MAW
Te e s - b A AN HL T T RE T | A A RS RS o T T A
5 e JE G B R AR Tl 2 A B SR aE, MIA A RERIM A
WARRRE, BRIERATTEGM VIELE, RIBHOANP
fa -, b A 5 I ARTEIR O, SRR TR AR, B SN
A DB TR, BRX- - T AT R T, RS AN AT
AR D BRSBTS T 2 AR B R
HETREESAS, WAL ANALTE AOREEERER
BER P21 ARE 2 b X R T BRSNS R
dAvEdkAs. R DT D DT s BMCREREE L ALk
AW TR AR T RE, MURALEEEERE N

« 376 ~

PR A M



Jason
线条

Jason
线条

Jason
线条

Jason
线条


2 D% >DY+ e
SR, TRmIE A A —E R T E RS — R T
HHOULRA, B DV D EREA RS HL R, B A RE M
1 EESC R, RIS TE IR R WP SRRk, FAEL
Frir &, HEEBM LA REER,

s 3T7 -



BNEH FH’I&FJ"J ik

H rszmﬂﬁﬁmm@mﬁ. 19 fiE4 S Ya K fiﬁfﬂﬂﬂﬂﬁ
T OHBRNA ER TSRS LIRS E W T
KRR AR A — S A A, RN T R F BB EME D
PRERF IO T o T3 U S R R M AR B 1L Y % 4 e B
A BUAL R ) AR R T A (RS 2 7 T RSkt (A 1
wrlk e T RE RN, K — Wi LM E R L ERKEE E
(GEERY STRGELE AR R 1Al o

Fe TR FENY A TRV R St i ik fwm}fi,»fixﬁ}hﬂ TElE T8
SERRT DR BRSPS T T BRI TA T A
Ao RIS BT CEE TR B R, R
SRR B PR R L T T .

MABABE B4 ) TR E AR B i A TR AT 8 L B Al
B A B (& i, LA S 3 -t &1 iiﬁ‘aé K HERD T R [
WA, W W RS LR E R A ORI L T RN
WESE, o H IR O S B R e e TR, ek
3, e AR R A TSN B TR AU RO RS AR S, H AT
Tl 7 kg L 08 | W BE e, BCERREYE . B B ARV SR A R
ot 0 ié’i*fﬂ“"f‘iﬂf-’ﬁ':f’:f%ihﬁ“‘E%iﬁiff%s‘auﬁh&{;"&fﬁf?h 2. B
T ACE BB AR U AR R,

Mff#ﬂﬁntfiﬁ&--kf}rmrw Wi, A EEEVFR AKX M
A AniH,

cv 378 =



$ 8-1 [FEFahedtE
ANAS S S R ek TR R —

B I BN S
— SRFRFEPIBRT ’
 RRRET ST REAE AT, HREMTH T

(G- TR R -4 PR & T- D p iy — M AR, £
- B AL B R A PR T BT RE . BT TG AL I
PR Bl SR AR T A MR T-hdy TR BEERRE THE 4K %
SRR AT B T EATE PR S R — R T i AL
L, WA BN E T 8 F LBz, Eulii

7 --—TM‘G*-. s T‘H‘”’ (&-1}
,"j' 4 weenr;;
o T EE o T R
*'.'._-:"fl_.___'p.':__,, N ) — 0

BLAEHL TZHRB A O pE V) BT S « #3575 Al i
AR E &AL AR L, AR S R VG
AR FRYE  RE R & M B U r (BT 36, B 07 |
F. BIIRSRHCFZNE T ER r, BRI AL B
AT Z R L B SRR A B -HUE A G, BRMana
T BAT B R L ISR T- WS AT, BT R S T
ClaE), (BRPIWIE, BOYR M T - D S e NG G UR
D), BT B BT A BT E RIS 5 A R E £ A
FAETH GXOROPE TSRS FT B - A AR FL AR R, wD LA )
o s(r(des) (8 2}
Wilts I BT s, (o bi= B LE S |
P Ay A G L) M 8- 1) b ) P T R R B I L

-3?9‘-



FEA TN E DL L, (8 20 GRR . R TR ERE R B 3 151108
B, M R — PR T, s E R AR R W
e B 1k [Py - 1Al B) PEER AR A - &gﬂﬁmﬁtiﬁ.ﬂ:’: ( 37 2o RA i
TR R, M B A R hs P8 X s
8 Hm Jﬂ%ﬁﬁiﬁ%&,zq 2,3+, WAHEWESFZAE ST
Fios BRGBANH-T BEANRZ, XIS o IE ALY
—UE R R SRS, I TR B0, BRI T,
HTMER AR FEc L, A (2 L+ 1) BRI, M T me =
Toli—1y e, =L L-IDABUE, XM BEFRBETEES E
1] 3 B

S HE - - BT AT RIS E SRR, -1 b E
T, X B FIELE MZDE LR ROMAE M S

L=3"1,

B kst T TR UK i e R b L B R B
e B, AL M AT LT S ERE 0 R, AR R, (W %
4 ST WL T-SC IR HERURE v R AN ), B0 T 24 F0 3 B O, A8 S 0
5L RAPRS RS R XU R LS RE BT AT, 8
AME AR D 1L, 8>, AR L) (28 +1) REE.
SRR UTAL R AR LA, 185 36 HE RS 55 b B AERR T
IR — B A B SRR T, BEIAL DR
J=L+§

A2 L+1)(28 +1) ERHEZGE 5 AR, HAME-3)3L
R . - BN TL AR 0 55 1, S, 36 s 35, B JFT 405
B HE A B L T I, A RIS e M R, 1 4 O
T, G I A R AR T B R LS,
|L+8~1),---|L—S|. 3 T4g—4 J,45(2 J + DELIF, 345
M,=d,J—=1,-eey—J,

* 380 »



AZ, T ZRNAE SO ER, #4804 BT AIE Az &
BERBAPER ST RO BEMEY, D Puli o
M, ﬁ’.ﬂLLfHTJJ% SHEIEASRMHBREN AT E, WAL LT M
%(E@%)H’JU\ LR, M L8>

A EOF A RN SR ARS8 A

1R (PR
T RRFAMMESERK 1 BE-PUEHILIETH, #HE2, &G4
P RSnde L BEA LT 2RITHERE, -
A, HTANENHFH TR FL-SBSL

=, #HEE,

TR E T RS, SN EIE & K2 #F ET R
&, ﬁ?dﬁ%‘b —A- Ay P Hund YRR A 38692 5 42 1B 7
& L-S AR T ﬁ’J:ii’LEEI’J*E%iEﬂU

B R R A AR AR MR, S R A,

WM R R A R S LRI BARE D LAy
B A,

H A RS L e TS B g, I T - J L — ST A
AW =L+ 5],

FRIBHTE W), WL B L I OB TOMEE,

LG UL 3 d Se R A =1, BRESE, B . e
A AT ARG AT L G AE 2 AR TR AR iES &, &
Kuf LK

R A & 3
2#?*2_2}1

SRR IR AR S AR 2/ 20 R AL S W, 2 B Rk T
A SR, dGEREMN AR S BNOET R (RRTE0 R T 3
{&.

my=2,1,0,—1,- 2,
i T i FURUEE, 6 754 1 b 4 Hi '; AR e iy e X

* 381 ~



(el R IR m, 2,10 2R MEBYEMZIE 4r e K[
P

(2+1+0)Yh=3 kR
HMHBXKNL I (PUERTHRALNDE s FROPEEXE N
In), B AR FLHNER

= [L-8] =3

L Ot L3 08 4 P (OG0 T, XBEWAS 3 8 X
REE R TR MT L=0.1,2,3--- FAS, P, D, F--- T A
B FH T LRERNAEN NG ERS. 28+ 1),

TEAC 8-1 chEA I T BT RHG d SSIEH f B2 08T, ik
RN PG, R TOERERESEEHEEE i
).

=, @HEhNET

B RGN RO, 26T B mE 0

¢ 1 .
G EEF”?"FP{HJE;'“) {8-4)

FUHt U (ry,rae - AR FIRRBI S EREER.  A MR FURE B
pip- qA). AN{ES K KRB REE RS B, IF = HEA B,
(0,0, B)W A A LS %

A.‘.:: —;—( — I_';J:y' N BL.'I'T"[})

FTLATRUEIGE v x A= By, A, STLASHR 4 et iy

—_1 ,
G ) T Pt AP = Vi)

. . :
22“@1_#5 +2qA0r ) p+ @AY (r ) [V (rrge e}

» 3R -



L

¥

% 61 HAMENSEORTREND 4 D XBETORE

a3 B (1=2) J
P ST 1 : i i
=2, 1, 0, —1, —2 [ & 1L 7| w8
i e e 3;’21 FDasy
2l by 1 3 -
3 v ¥ 3/2 3 -
4 Y ¥ + + 2 2
I T T S SN -T2
s 4+ 4 f 4 |2 2
A S R I A -7 B
g N A t 11 3
g1 JT 1T H it # 172 2
I T T
PRE =
——— s - J

no|f,=-%, 2, 1, 0, —1, —2, —3 ' & L=!'ZE,||! .
1 i 12 3 ss2 F
2] 4 1 5 4 i,
3 yoov 4 3/2 6 ta,-‘:--l F— | o
A R 2 & 4 1L—-8] | L.
5 I 572 5 8,2 o
g VI A T T 3 3 0 "y
7 ' R T A ¢ 7/2 1 %50
;S I A Y A T R L T U 3 13 ',
b AT Tttt o s B s o/ BTN
SO AR A 6 I8 Lyopo |
111 JTAT Wyt | e & 152 &8 s
e S N e P A A N S S I 5 s | H,
PR R N SN SR S R S S IRDU N S P YF s
LN 1 SN R S S A | 0 0 0 'S,
“t=fids b =RAk—+

"[Z DIV (rirgy o) |+ Y (o pi— yipan)

- 2 o -. 152 _J . zmT‘ :P.'n_ ¥iPs,

. 383 .




?.BZ
+ L (ad )

HEEAE T, HEMTDHREARLEMAF RS
% Bo BB HAE R, BILIa R = b

B B2
At =L+t Yty D)

WAZDERTEH LM, MESH —RERILERD
AE=(L,M |ASF|L, M >-§B” Mo Z: (xf+ D)

i

(85
FE M, Forfash B EE-FUnARRRE , &8 85, &R
st M. ERFN, R M) BEEL“HHEB, Eﬂﬁ!ﬁﬂﬁﬁﬁ%*ﬁ
Fl, (8-5)XAH THBIBH MR I B R RAEZ >R,
U, SRR R AR, B ﬁﬂ:ﬁ:ﬁwﬁﬂ.{’?!ﬁﬁ&&?
G, B 8-1 i TRX MRS o R m EHE,

i M M.
+3 Fa +3
Jf
+ 2 ’fff' e
+1 o +1
o
o Aé—- it )
\\"\
. 1 \'\N" —
LS =1
-\ \\
—2 % -2
]
-3 N e — T

P 8-1 EHhmERSR

BUTHETHEEATE SEEREX KT ERH &M,
BT iR AT F i sy RIS W R A,

* 364 -




_ _OtaE)
M= " GE,

PE-5)RRAFH

2 o
pe=— g (M) — 7o BD};>

K — I YHE AL, e A AN SRR IEE), kA
BB 0k

_ %
(FL)z_ 2 ™m (L)x
—
=, M= T L

AP BERPUEMIE 1, BRABDHE L ZEMLE -

A—EERE AR THEEDNE L. EREENER B
W5 Ly g F AR R, BT (85180 AL R, BE4R HL
AL B, ERAK. ERWMIHEPHES, EAH THEL

qk .
My 9.27 x 10 20/ T

WA RS, B/RMEFILFENEMG RN BT AR AR
A, B AR R, AT R T AR BB R

(Hp)e=— zanLh: —ug M,

(8-6) 3 14/ 50 0 M Ak RE AR, (B G KT B)

Y
(:u‘):"_ - aBu, '_'_4

L5 (52 +42)(By),

.t 18 52 U B8 1 G U5 R B 5 LR . BRI RE
T H S BB B S TSR Y.

« 385 -



AL 33 BAY 5 TT-RAME N 20 SR B, M1TF S — e BTy R
HAREEEAIRY, REG RGBT R EREE, B
TS E B MR N (AR A B R R 2 R T Y
TP RBEB A, BB B RO B P s B ORI

e BT
LY

I==m(rxuo)

E -2 W[ LLEH & 4t Bl R r Bt =AEEH 44

JA=-—2—-(vdt)frsin{?: ‘2~|fr xvfdi
1
=W|f|df
PRT e T PR e g R — R 4, WLAB RR(A/T ), T 2 vl K i3 A
M, ARRYEFBEAER, SIAXE
i
A=ty

EBEHTHEF@E, XM s ke T e, 5—F
m, — ¢ MBEZEEYS T4 FA R
¥

g = ——=—

T
HPRSRMRRT NSPuEBMRE, M4 B 5t ik
4

Q(f?’) ( q )
—A, = 2 _.9
K T\ 2 m 2 m L

R T SR HSH EMR S AL, XBERT N
W R

BT BIA R Lo R b O IR Bl (B 0 0 1% 2k i
(B IR) MERMPEEELMERN. BIEBR LS, —/Medis
t@ﬁ%ﬁ@ﬁ%%ﬁ@mm$,ﬁﬁuﬁﬁﬁﬁm¢m:ﬁw
W —FE, BORE 23D, B b R R e, BB -3 R — ARl B

» 586 -



— 4

1=—

R 8-2 BEEEHT R R B e-3 (RN
R PLE R, EBAEr R Ed
mx B

BS R A3 ENELA

al
kB

T LAl ikl —— —h AT LA St A L T IR B R R R, 19
5

dpe (4 )
ai g )Bxe

s, HMigd5%

A1 LR A H, 13 E
7
“ T B

X B TR E IS SR S v b REE R R R

- 387 «



U —mEc, R B pEIE AR TIXAEE A il
10 BRI BN, E NE B YA S A i R B (A TE
WA/, BT LA, BUm) e 22 61100 s MR 20 s, WS AR JOHE Ry 7 R . 8 20k
LR BIEY R —F I EELE Sh R ETIN ., Fr LA MY LB mife b
WG, At 8-3 fias,

T PEREE SR NGRS W A ) IR niEzh . B, BH—
&g, AR MMGREE, biRr R B IE R A T Rk
Bk B P AR R L FE ., IR ITE R BRI AR B « 2 47 F
Wy B, ML B TR, L, 7 A Y g R I SRR RE 35
ok g B

FETIE S BREAER., BT aEEHBERER—E
HIRAE, {AR)EEEL S B SRR,

q

FABEER WIa R = e

Ly

R R LR AEN NG TR, R{EEBIR R b T —
T,

z%(ai)z‘n:: %(Sz) fj,;,:ix-ﬂ
¥ 22
ﬂtgid: g’ﬂ: [(L)z"—i'z(‘)g] -+ _gS ﬂ‘!‘,ﬁ .Z{xiz ..]_y?)

RLEPLE AR RS HIEMSI EF XN AHER
_ (#J)JBH

Forf s g (L (e,

R SHMERBEYCENMARAY, £ L-SBAB AT, KF
NS M LS BFRAE, AT BN b e —8, M AE

*+- 388



B — R b e S )
ABY LT M L8 p) | JM,LSYB,

FemB AR A RSP, SRS Bk R B
b3
M, p.u, b,
e,
ST+ SS 1y - DL )
g:=1= 2 I(TF1)
(8-7)
A WE
() o=— L0 E =g, ot
=— & 2_'"_( )z

H AT IEREAE 5 i = B B B e R

qg
2 m

By — g

&, BAMIEAT- il & N+, NFBIEN 728 RG-T
WF, EFERET P RRBENEB, WELEHA-8
e E 8O o BB

J=L,5—0,g,=1
WAl PR EIaR), MELL, - FELE f aha & T80 0 19
% _

J=85,L=0,g,=2
WA N AYEEEETEY, o TRA SRR AR AL, ALl
Y g, HETF L, RBERFABESRKS> SHBERIE Bk
o QR IMEN g, #HET 2, WK F S/ ERBXRE 57 il
R AE T M.

* 389 +

j



SR F T LA R T R 2 R AR
B IR 5o 3R S R e T R T A
55 d 5% BAAR WG B ST B £ SR EUR I I B e 45, R M
BT IR AR — BRI, BT S B P B BT SR
Ao i S #y IR P S kiR e Rk, B R es i s
W BRI, RS B R FF A 5 M S A T BRI IR
Al AR LT ISR — FIG T A, B TR HE B TR
58 O A R R 1 S B 6 2T 4 O W T AR L 4T RSB
5 B A P AL A L BRRR A B2 TR BE R
AE G, SRET (R A T 2 1Tk R R IR
] R T 5 R BT 1 1 S M P, SRR T i
R Ik R L B B R B TR BB DT, ST £ R OB MO T
HEE , HE SRR T A2 1 B B SR 4RSI A B Q4 TS
BB R, AL B R B O M R £ BT A OF
TR, TR AL A VL T AT R BEAL R 25 19
Fe, (SO0l NH;),80,,24 H,0 J0 b BRI+ Fert ial - 5 #
IRA, B TUTRMI AR 88, B TR MR LB A,
G SR BT R RS I AR R S B B R, TR B A
G BT DA L oh A v S SR R BT 8 R I B A O
W e R AT BB B X — SUR AT FHET
Vb, ERC NI N RS A 2 T ~ SRR TG REAE , 47 3 B A A
BB T TR VLR L1 PE IR B P Vel 47 LU L % e LA 2

. tfo T R

{5 1 P L A L B S R 0 e T B A A B B M R
ﬁMMﬁﬁ%&ﬁ&mLM%ﬁimmmﬁﬂﬁﬁ"ﬁ)mmﬁ
AR TR S BT R, USR5 sy TR RET, 8

* 330 .



AR EM, RN T URES M B R M O R AT A R
i 1 El’J ﬁ'@uﬂﬂg %F}L kL"E‘_.;H]ﬁL MT-ER, FE G, Wik
DU TR,

T:%?uﬁﬁ‘iL:lﬁfﬁfl’m@ﬁ;fﬁﬂfjfﬁﬁ'[’iiﬁj?ﬁ%i e, B
FATHEA R L=, SRR v WUER £#F W TR
fest » G 2t &R ARAT)ZH

X=X
£

v BRI AR | BT B B s M/ H =M/ By By
PSSR, 20 T R 2 R i EE, BT L4 R A (8-6)

K, BFRIRT CHRPRMBER 4, et =10 vi=

i

Soete 500, 4

i

HoG® 3
Mgr? o= 10~ em?®, bty 7 Bl B0 6k 0% 2 10, 19

¥ 7= —hx 194 “em?
2 TR i - S R
Nyz=-30x10"%m?*/mol

P AT N RLBRL R AR R B 2 8- 2 SH Y — S MBS TRy SR
Copnl RN - S NG SF RS TN S 1N AREI LRy ?’}
T 2E AT T e Bl T F 8099 38 i 8 k.

A B2 BB T R EH LI & bR e b ik
By A UrEL R R AR — s TR R G RE TSR, P Ly
WA H T IELL FHELRY g L5 b — R A TR R L B ik — 1 F &
e

FE X Mt T8 7 1 L 5% ?@E’ﬁflﬁﬁ‘ﬁs AW AR R e

» 351 .



% 52 BERRiLR

:' - l [T AU v | b f pa-p GHY
| oxgail to Sy ) mIRE 1o EI')

— =N
- T F- — 8.4 H i
' Ct- —24.2 =Rk '
Br- —34.5 —39.2
1- —50.8 —58.5
e Na* — 6.1 — 4.1
K~ J —14.8 -14.1
Rb* —22.0 ~-25.1
| Cs* —35.1 —38.1
m C-C —3.7
C-H —3.85
N-H —5.00
| 0-H — 4.55

5N, X Rb T gide A R REM, AR, fEEHEY
A H T R D RSN B K T LR BN, HARED
R RERr 5% A4
Uy BCS LS L+2s1 M, LS
=0 By~ 28y,
MBEIT, ho, H 107 %V ol 5, ((JM,LS|L+2s|JM
LeyRIPAF R Al 1 B B8, Mmiiugikd| 85 fefg 4

s
gb
....__...._'2 ‘EJ E._.
TP MCEEDHE 0L mal

=(hw,) (.ﬁm{, )

q

. Oy

Hoh aq B AR, 0.0 me, 9% ag #9027 eV, Hik, wILL
R AIHE L T, BB MM BN 1077 %

1392-



=, ¥RFoHe

R TR %WFI’-JE?F i, T4 k- -AF 2RIy I
ffnﬁblﬁlﬂsmﬁ?ﬁaiﬂiﬂ’l AT U5 0D T B T R R E
O Y St ‘%t% .48 -3 b fhf]ﬂﬁﬁrﬂ'i‘-’uﬁt
IR 7C Y ME AL R

= 8-3
|
I ﬁ%{{” 1) \
I S SIS B j
Cu [ —16.0% 107" |
i
Ag —31.0= 197" If -9 .96 % 10 °
Ay ‘ 5. B %107 : —~29.51% 10"

BURUA -e4E, % /R R 8 0 R 1R 10 S ds T . 5% LA R
EATER B A T 7 R B Se bl K T B 4 IR M B R M L o
I LR AE,

S 37— P A PR O T R R 1 B R RO TR BT B [

A

. MT RN - o s, ETLATTRRD BUR . B

iﬁﬂ"‘ﬁ%ﬁ—'ﬁ@%ﬁ*l’fhﬂ& ﬁ}jlﬂf'il H‘EJ} "}J .'-".BB fﬂ IuJ'iB L);
e OO 6T, AR Bl i P B H R IR T 42
U, FIORIE i

LT N -Ey Bk T §
Ut B e "',U-;.'E bW R T B

}E*P"n AREMe R, it AWEAEHEITHBEHR K B LA
B FA1it, BRI 2B A U0 T4 4, 5 th 4 W 5 4 ) (R

3 N
WL, BB g bk, T anh S0 e B Ry

L st
p-—nkﬂfff

« 507 =



[L_E_ & )
(] :‘EH?‘I . {3 3}

BT TR0 R AR
PRI, 2 DR M R L H SR T
WIVG AT HH TR,

FE 3T ERIE T AV RN AR T A - ~E b b, HR AR HL
PEAE 80T A Sk DURE R 00, WA ORI At 3 - T- o 1 I I sk ]
LA His w05 n] , R A ek 8 g &, {E R fe ik Al iE, uk an
Hfae g bR at IR R s s T 3% & iR A
il oy Ar B RS AT o[ RE IR T A Hihe s F i E
WA, A, AR S I R BN PR RN L S A B g ey
NS A L. SIH F3 p R ) RLE BH S 0 4 2 A i

(g AT S BB BRI B TR T LAGE L1 ) L T

R AR R PR AT LN R | 5 AR h IR R
ﬁwﬁéwwmﬁ>%wa%ﬁ&ﬁmﬁ@
. Fe RO ER B B I R

”%m%mﬁmﬂ%ﬂﬁiTihﬁm%TiJMQHMM
BBt o N R, TR0 1) o BT e e T g 2 o e 0 o, - 2,
Hg 0f D4R 56 T 0 fRC AR

(EIPMEES B b R BB 5 5 4 WA T 4R, 4 SR
T- 0 WA IR B, B AR L (LRI e, I REGR FEsh .
FA P E— 0 B R OB 1 e, B, {CHGER, i B b e
TEHERRE RN, 254 T AR Ik A% B s, 4
P13 g T I "

(£ 5ok <pr SO0 0 FE S

fierg= 2 p B
UL T EMRINE - B Badh o /i A IR SEA Bk B i 1Y B8 A8, DR
LT B AT R DR B e, X TR R R T B B R T M

.30



B, (Ahp,pg, 0 e, = g;’?H:'vB, w= 28 GHzT !, 4t

hBE 0. T A A W I e MR B R R R IR B Y [HD

U ILF B SRR IR 5 I 5005 R LI s A0 S i B B 4 B
B e e ey IR vl LA O W o, B A 8 SRR
[543 BERE A o HA AR EUEL iiﬁ*iii'ﬁ:'u“ ;ﬂ:r g Eé & Al.g B
'j’*r‘:"-;ﬁ{fifﬁ -~-*1i‘:F“ﬁ+‘ - AE B B HE - SNl g MA@
PR AR BTRER A, I I IR EE 3 R A R G B e ik
BR G IR - A ) S PR, R LR S Fﬁﬁ'ii‘ﬂﬁ’]% i vk
A1 T S A e % R B R BBV ET B G e R

§ 8-3 EF BT BirlmEt SERE

bW LSRR M SR T MR BT O A e B 1Y T R RE R TE R
IS E . AR EE, LT R RN, B EXE
FRFUEIE 20, A T 0K pflER S, P 8- 4 (a)2r i

BV L ATES T A O NEAY R e LT A A, i B R bR 5D

Fan i f Iy

{a) H=19 (b) H0,hFR (¢) Heo SHFH

B 8-4 T BRI s b

’x (R, R ABEEEE N ERMBERIFA T A e,
fi'u ﬁﬁ}ﬁm F L P2 FWHIE BRESMNIIBELFC

- % 385 .



i

ERIDE uN if:nfmﬁrﬂ FT I RO 9 Fhoin B FI S t‘ﬁﬁ:ﬁj'
T, TETCYM iR B PR RRCF 11 B e e v 1Y R
[ RE Sy B T-—paB Rl w, B, FRLL, M% % 1o PR Pt
fﬁ‘;ﬂ, IR 8- 4 (OYFT7R MR BE S AR 252 ps i, WAYR LT

S-S TN AR, ED D T L R s A Fe Kk HE SR B R H
IR BRI DG SO EL XML R JI{?'J oA A S (TR s
HORF IR B VAT ¥ A W4T T8, X -F i R
LA A o B mi LR D) r?f’ﬂ'

(FHB,-' N{ER)

CHEER LT fr -1 BT sk g1 E?- fp el DY TR L P BT B I

REIF T s B i 0BT 2w BRLLE A R LS
piN(EDR

W I S 7 1 5 I S — B 1, Vb S R L AR

X =N(EY) o} (8 9
B S0 BT
WF RAEEA B m” P 1 e Tt 0L R B B
i -
N (B S
N RT B BT 0K BTN, RAG-9), 31,
= SN ulet GE A ) (8-10)

£A(3=8)ﬁ1(8—9)ﬁ,ﬂu%:’el,mﬁ*ﬁﬁﬁﬂﬂﬁﬂﬁ’alﬁiﬁhﬁ g0
T-HI BT RR R U, & B b T BN PR T A T AR BERD A5 K.

FET=50K b, B P -FROBABIRIE R DIE & 8 RS
AL, SsE

Mpn {f (B—puB)5 N(EVAE—us [f (B +paB) x

* 336 »



x%N(E}dE'

W—BARFR AT A A TRk, B SR A B B ek,
HVE A ob i 18 -7 Bl B B AT S 10l 2 3, T LAUE

; il heT W
M- wy v (EpE {1 (A

T LF R B B R L0 A LSRR e, (e
S o o T MRS A T B Y D AR 3
S AT T E MR A1 ) 08K o 1 R T

T P L 500 A e SR, A AT
261 IR T AR B 4D 1B T HUESE AT — R P D
e A S AEATHE T8 W+ AR R B 1R A B3
RIS AR M B8 B I R 4 15 B2 4.
R B TR SUFTTE R R, THEA R R0, d AT A
ST 4L 45 B et B

B : _ )
foep - .ﬁfﬂ;‘i'—'- 2 FB”;H@EB}:)F@_&T’ g/
Ko ps A R TF(ua=9.27Tx107%] . T-1), k, HhE H I S5
T(k;=1.38x10"%) - K1) R A, 18

B Ty
m

C—“""“'H..
BT HILHRXE, Em*=m, MBBEI0-102T; #&
m=0.1m, MIBEEI-NWT, #EFft BN — 1T % &

R wor = Lo 1, S0t TR T B RO EDEHE L 05 1 b

Friogal, HiER K - B, e LRHAFENBE T, & F4HiE
B AL, U LSRR RIS T, AR T BES
HlasiE K n TEhBE RS, i B T ARGWERA R T, X

" 357 -



'
I

SN P, HE VSR, BEERER LN & T
I NEiE T4 N N T d!!fﬁﬁiﬁ#ﬁﬁﬁﬁ}%‘?ﬁfﬁ 10 & AL 52 A B
Rk b 7 1 PR B4 TR A B, 00 RUFE B H RSP REAL, WTILIE I 41
o

Bl RSP A (L84
TS BF 100 . X = %ﬁ‘ﬂun:BT( i )

(AT P8 & . x:—l’N(E?v)#a#ﬂz (%)3
Pifte BIF B RS A R (8 -8 )8 1) bR B, AR B T
Y e

= R | 1— ?(__)”

mit,%ﬁ £ m™ =m 0,1 R HA s AL m ™ <m BF, W7 5 40
i, Al TS AT O A R PR '
2 f v B U TR NG 4 RO L, R R R T okl

thﬂ‘: LT g i A VK T B AR T BRI TR A Ju iy JE R ER R
FEE G DL 72 R ol TRl U@ tErs s w2
WA, gy PRSP M WG M, (k= - 200 <
16 78 BANEATEE(SE) B Zn)  B(Sa) T, HX A BT WOk
L LR B A

1’11% PETﬁEHH'El" 5 1, ?Wl’f_ﬂﬁﬁ m”™ <, LK Tl R

VO AR TR, A R W bR P,

il P E Sk R BT v, T LA IR 45 N R e A e 1 10

- B H%E.fiTﬁ'ﬁHHF'%"*E*fl']Zl’!ﬂ‘r’l’-J*ﬁifi'ttﬁ‘]'ﬂﬁ'é;%m Al 1y, R

1 f A7 R TRREHLEMEY AP, B
BRI BE T LU 35 b o T ROTR R B R R A, TR A7 W BT
%?m%mﬁmﬁﬁ&%mﬁﬁﬁﬁﬁ.m$%?%ﬁﬁﬁﬁﬁ
FHAMERSETE  BFHLREESHRE AN #H S
B4

* 398 ¢



AN =—ap,u,. (8-11)
Mo o, FREEEE, fy P87 RFEMENEDEE

_ _ xanb
.qu_"' J-_"'l‘

N H &b Ese -5, (-1 P a miﬁ?if’FJﬁ'%'ﬁz '
B oo [FlHL- f&’é‘h’fi{fﬁ'ﬂﬂﬂmﬂ%ﬂw(n R AE T,
AR GE 2 v B I IR AT R R A R A B Zybm
FR(Knight)F2al, #2468 & SR ;f;;,- e # @, "TLL
Bl 1 T~ 1 76 1 M R R T

§ 8-4 MBS ITERIONEEFE

o B B ORI A BT O 1 T I S O AN B 4 iy LR
ﬁ'r.lﬁfi'.f * Jjﬂm'lEﬁkFLhﬁ}J gf&iﬁt

C

I{’:T?";

ey R e TR TS B, T4 ".TLAE-HJEI“"?H'JmﬁﬁﬁiW 2
ﬁ‘fh.;['hrfl}‘“ﬁ‘m A W S 4G

e

X="p A

HrpAG—Ff. SHERRTLIRE M UL e B A2 E g # R
RHOTEIFH R EERE S c ML HITTHE,
AT R R R T M B R R o TRENR
BN

BHEES -1, NMER B FONESYTLUH M &7 5
BT M LS, KRR

FEET
i 399 -



oo
ﬂFg,r—g—rﬁvJ(J T =g, VI(T +1)ia

e 51 i v B I 2 AR B B el BB A & SR
WL M= Jh, -, JR 82T S DATREIE. AR itk
Bt S B (— M, g, ue) JEE T ERER GEFRI A, Ik
B2 T+ DAR T AERS D> 22 255, M
BUREHh M, g, uaB, AR ACLIA b RATIX AL By (2 J + DA
B MR A5 CA 2 BT BN S A ) R IR REAEER (Bl
SERRRIAE A 32 T + 1) A5 WEER R A TP R,

P

Ay B
Z (— ﬂ'f.}g.fﬂﬂ) e fi“?_-“__..

i e — e — (8-12)
E:' e__-".-rz-ﬂﬂﬁ
M= -d
SIA
Ié‘.“,;.ﬂnﬁ_
T TRLT
(8-12) A nf L4k
_ d o ,
dp=—d :
FHEe b % L 5T LAR M én '
F
p IS L ER L e F e+ (1)
Mr==—7

. 1— g~ le2/+1d)x
1—e %

() ()

x

——

e%—g 75
P

» 400 =



My S _
InZe“( TR

i
0 Loy, 2001 r2J+1
—_— I e — — t =~
ﬁ.:rln E 2 J h_ ]
—— b ocom{ %
oY coih! T
= B,x)
FCa )8 R DA LR 8. 7L A8 13),U00E
= Jg'_;;f;, H.J(-T) L5 14
S --—*‘{Fiﬂ;ﬁ-az it R 7 (VR @ R T %
. e

U

e uk, PR &‘f_:-';’.:%-umm.-;?ﬂﬁ'é; w LB,

cothay = . 1 3 18 )

nf A fy 2 } |
Bw)=g{~ 7o)
!
i - E{i-_‘ af . ",__1_)
3 X ‘I
Rl i RS v =g, v I(J 1)#5, _fu.ﬁﬁjji.
J_H'vﬁ’_.
N
il
P ,u,c,u, B
L= (8-15)

MB-15)F AT HE Mzt (B w % - BB AT,
<l Fﬁﬂ:’ﬁ': rfl m%ﬂ —*F&ﬂ?iﬁﬁk}ﬁﬁ‘ﬁ—ﬁiﬁﬂd Tﬂi}EfU

léf}j-



B HERIARERE wsB<hT . HBX1 Tgsf,,.ﬂﬂgwm—zi
1, B KT~107217,

ERIEE . B AT, AT o= L8y o

kuT _
colit, B |
coms T 1 @
& L
A
B,(x)}>1
il
= dgug

WAL, X R ARE TRk d, FABBAE B B N i
K.OERENHHRESL THERERESORE, ENRELH N &
(RN Je,us. AELE BWASEN A% T Bl 4 f 3

— —
HEm e f
JU'J AJ 4 1

JOREANEARRD S0k, KRBT, RREE Fikut AREER
M EE B, REYN J ot B ¢ miER, #E8-5 0

1 0 e e e e g :
09~ mmr o T i mitin
0.8 : e J=7/2
P P —= ya
3.6k e o
W J=172
l:,l::‘ﬂ.:)-
0.4}
¢.3b
6.2}
0.3
1 i L |
i 2 3 4 5 3 7
#, B
T

R {E',m;}if-&( AT )mw

-402-



TAARRE T LB e/ u )R (u,B/ R, T ) WE
HirJ —coffy BRI ELHBIEHES R,

A A SE T B e e A R T (GBS R ) R AR H ETE, BRA Y
BB D AR HEREN, B hE T TR ELRE HA
FPETHECDS W R B 180K B BMS Brb By B i Bi ke DO . ks
e, W RS T s g B ok £ B0ER T 5 (0a
'F"}F?i“*ﬂﬁ'b’ RAF LR R AR L ue BRI
B E R R RN 2 T (J 1Y RITER 8-4 v, A7 S,
EUQfﬁ%m HECE IS R

T4 SINMRLTESFHRAAERRBETE

WA RT A,

moF %m1hla %fﬁﬁh“” I

— l U ———
et E AT E & pt ‘ o S i T.R4 2.4
P = ot pt | I | TLaR L
Nt i st g | | 462 1.5
Pyt i SR 'y 2.G8
Bantr i 175 5 7 'I i, 84 1.3
foare Ajen et pt o ‘ f E |
Gdir irerp AL ! 7.94 B.G
Thit | 4 f st TE, 5,72 i 6.5
Dyt [ 4155 s "FF o 1663 ? 16 &
Hot* E A% 5 5% p° 1 F, 16,60 1G4
Er** | aft' eyt T . B.59 2.5
Tm?* ‘ 4jit G s pt I, 7.57 7.3
Yhi* A4l 5 sty ‘ F. 4.54 1.5

# 8 5 RFIH T S S R A ST LA R BTRRE Y &
TEXNZ MR T, EFMIEERMEIEN g,V I(T FDBHE
B HBEER. ERBEZASIELUG . BRA AR 8L, m
}EHL}A!?!E:E?F”[FFI@?% mw *‘*"’E’riﬂ}t quﬁ%mm;m%

> 403 -



T rmih . ————— A i ot 4 e e

E S BERTUERRFETY

T aTREN B & I T st | T
TtV 1 ad! Dy - 1.55 : | e
vee o sq: | E, - 1,63 83 2
DOt Y 1% ngs 4'1;—13.,: ' 0.77 a\ 2 g
- Mn®", Cri* . ga 51, 0 o 4.80 4.9
Fel', Mt . 3d" "By 5.92 i 5.92 5.0
Fatt 1 gas 1, B.50 © 4.90 5.4
Co** _ R e 6.63 3.87 4.8
Nitt 3 Fol 5.59 2.83 3.2
R o s’ Dy 3.55 1.73 1.9

f

BT R FEITRA T 2MAE MR, SRR A GOERK,
%b EEREREBEL FRABIMEWE, (1) FHELEN

Mg (2) B ETG 6. 80 A e R ISR A4 i, LA

BITER T R AN R A T A T B M, B 20 -, SRR

Moo= —

BAFEIVEN A, XA T IR AR LR S

P—L";.F-,MJ..J"

AE FRIRH %ga:!cmﬁ%ﬁ% B UL AT BEAR RS NI

(AB» T YRR JLERA, TS 5 . R4 MRS R LRI
Wk AT B R, B, 108 8-1 HHRE PR AN, Hit AT—%
LD, IR J AN M2 WG FE R 24 58 R P

E‘-’“ Z 1<3|P3I3>1 Bﬂ |

pUesAE h
o La 3 ! i ] [ - .
e (& ] e
A h "*L"M‘ﬂ*gg“—rﬂr =23 iiﬂﬂ‘—"“ S R
VLA L S AR

awgwamﬂ .y wwmﬁm —«H@f& Bk R
444 3

——-

-




(A

r

(Van Vleck )BIREHE , 308 RA L 3R TR AO B R 2R

LS50 T B SR 6l 3 b T M SR I, Hﬁﬁ R
BEHE ko THE 9« R B RMIRTE A R EEN, BLETSmo A
Ev*EEEHBALE, HEZ RSN,
il PG R A g e AR i 7 S HHE K 2 B
E’J*&‘iﬁ TR IR X Bl i TR R F ok W DIE HER
R BEEF.ENEER AR IR, T3dER

ﬁabkﬁﬁ%ﬂﬁ,%ﬁmﬁnn@%?ﬁlﬂﬁk HeE-1 N TSR T

B L-S BB Al ABRFRBR T2 ANESR T R 8
EHRANGBREMER DX A2 L4102 S + D EEHE AN
?%E--~$5Li§ﬁi.ﬁ1"wi§-—-a£~3 RN E Y- ﬂﬂ?ﬁﬁeﬁ%fﬁ
: iG> a8 g

ﬁriﬁ&%fﬁmﬁﬁi@w&fﬁ i et JERR TR B i ﬁié:frj'
(2 L3+ 1)EBH WS, B a3 o BU AARR S A4S
A X, Yo RURRESRIERS £ JERIEMY R 8ok
HRERETRAL, ARIT A RREN TR X2 HE K,
m‘}z’pﬁmm@ WA ERAERERBBE, W THL

SOFMIRER W BRI B 00 RN 4 F SRR zmﬂﬁﬂ@m-:
b R, ?T:ELET%%‘?"” B W AR S fE AT, IR

P —al-8
R BA AR A MR S EER@ S - DR a,ir—-w

NGBS, e 2 J - DR ALR R AR
I, AILAESR P M w PR e R R ufﬁ#ﬁ H i
LHRER Uy Fﬂ%ﬂ‘%!ﬁ:ﬁ WL AL e , -

Hﬂz}:@iﬁkiﬁﬁiﬂ’ﬁﬁiﬁ Xt e iy v %{% AT

S TR L e85 1 P T A

+ 435 «




N AR A R B AR,

§ 8-5 HWIEFLSFIHE®

T ER B BB R E R R SR, B EE
M ERREYE S BT B B g LR R I A M A &L D
$h GBI ROE R R iR B L E N A A
Ypdf 1. A B

B R M LB R — R IR AR, L
SR A E S, TR 1070 SR RTRLERE MEBE AT LLS B RGN
HETULSRIE, (EIE SRR TN R NV uiB/3 ks TRIRE A
{1 V10 (I RpT =4 x 10 HRIR e B=10677
HIR )

CBEE N AR TSRS B DL A A R, TRs
FRELL Y, BB IR IEY. R 8-6 FiHUJLAMBRTE
SCRMRE R MR 0, T 0, AT DA AL B, 4 UF,
Mg EREA R REHRGEY. REREMEERHERA
B — HeR o T 2 0 IR P R A e,

L
F e
. oot | -
Fe Co | Nio Gd [ >y Ho Iir
T T -I N ! _i II o |. |
Bl i " R 1043 l 1383 ) 82T i z92 . ui ] o | 2%
: I : i’
B TR ALK tomr | orazs L oese | w7 s e | a2
. ' H | i ' !

BB Y AR RN S AL L R A N
RO RER BLE, B 8-6 B MBIMNE iR, AL B
AR IR GRS L RAR. 04 RRM TR ELMIES e
X H OB H IR BN B, 2 M N mE B, R TETR B

igﬂﬁl



REIRRRE M, SBIRRLLE. Wk, BIERE TR
T A B AR R 23 TR W AL I B R ) Rl
B R k. R Y
B - H B ARAE, U RAKE D, B

"-"-'l-—--—-uhu-‘m
|
-3
=

K B-6 EEikpnER

— H TDASERR L3R BB R i A, SR R i— I, #nr
B H B B 5 I BRI 128, OB RERF IR, TR B B
BRI MR TE RABEN Hh, FEREHR DS
R H SUR 1%/ R8T - - W 000 b R O oy WY £ 1045,
LB, FEHAR R, ERAA T RAS MR ILIER B Pk
A T RS,

FLAEA 2000, H1 I AR M P RE IS AR 6 T XM R R IE ¢ 13
BT R, SAER TR RO A R T IR BB

1. MR RS SN RS R R (AR PNt S REIE E T T
SMBHER, TP AR (L, TOMIFIRIZ , ks A i it & S Rty
FRR A IR — TR, BT RE A 1R B AT HE BT
K, T E BRI,

2. KEERIGHEEN, OATES 8 RUIEMR, & FI18

-Jﬂ;u



RGN AR N D, S GT R CUR S s A ET U BEAL IR R EE
ﬁijcf‘ﬁ% A i 1 S 4y OO S i 3N T i s s el S IR 7 —
4 5 1, T 8k 1 e 2 1 o 0 R LT
LY 5 N 2 T 40 B B 12 10 T B R R, EAER
WANIN ERF o8 R BRSM A3 TIEM /e, ek il
A7 11 LA RS T R T (S0 EL S o B AR R G i g 4 A iR
—. BRI
S TE (R L RO Py SO T R R IBR R AR b i iy BRUTE FHSb.
r.LtEf‘ -4 P'ﬁ*""ﬁH’J Ty M AER], MﬁTEH‘#{’FFm}ﬂt“H
JE, VAL ARG A T Aﬂﬁbﬁm}’b AT I fE N TR) SO

-leﬁfﬂﬂé?’filﬁﬁljﬂﬁ‘ﬁrﬁl A, edp A Jﬁ L,f; {EM fE TR I N Ty
JCEEFE T A L A
B,-BryM

PR R N R N AN T B M o e s b 7
EHIAHAER T, 8 el DA S AT 36 T M8 88 s fe

M2 R (8-14)%5 iy .
- M NgsNJgmgBr) . (810

H
o —JfJ;,HrHJ« p M) £8-17%

(8-16)YRI(8-17) ZMI3i% & « LLRTsh ol AR 4 fith B(B- -
wof DR R BT A BRI, B R S B 1T
RE, UL B=0, 0 40(8-16)MB 1TV B R THLL = 28 8 K
Fi B

(M NJg,u,B,(x) R €3 £
i kT '

M =R .16
1 Y {8- 1%3

P8 7 DABER T FUROR I LA A28, R BRI as T LY

- ..T E?S -



ENE B S PR S A ]

PO TS T -0K, 2 Al x PR co, BBk 98
R ANT g o, A HBEASE TR BEFR T Iy, 20
to) & X ABad D, IR L om LR B (o piliet PR, Mk
JEFE R TR0 1, o A FE8 T I WAL FE IR A BT
SRS 0. W T E g amEh 15, Myl 2k
FUATR R RS 228 B SR EL ASTRAT(E 1) B siAE,

LA Lrosr a8, S5 Fip TR IR 1) SR BRI T 1y e s
G, B Tt T il e 0, IR E e 5kig
HIe s al LR R 0, 0 F T BB o<1, i I ER 3

(J +1)

(8-18) 5% 35

» 449 »



| B . '
M:_—-q:"r 0 1) its%

T =0, 0, BR(8-18)F1(8 -19) FE H A MY, BE BN HE
Hg, #

kG, oo
STz.an 3 N(T +1)8 18
k9, . —g- NSO+ D gin?
I,
"-?pﬁ- i3 (8-20)
Hoehu,=" 7 (7 3 18 u= A5 88 AR,
(8-20) RM R WIR 55 F i B v L A8 R SR Ik,

G200 E HY TR ERBENIGERIER, (8-2000iAR
TS TR RERE, Bl EREFREN, MEETE
ot MzF 0B8R W AR g TiH AL, W ileksh T BBk
%, *

ShHEFRIC YR HAREH T AR BIRE LUF R SR i i
MRAKR. WAL | Y

Mo— NJg iy (8-21)

AMEGRAPLL LARBRE 6, KimBENIAr, 8 R BILMEMN &1
R RF SN, EATH8-20 f(8-21) W KA 1+ 8
M B RG-18HB-16 B K

Er) _ h]'_f _'j_h_!__l_\l _.'IIZ]_
Giry "3l 7 ) a )z

f

Wi v LG, AR BON/ MOHE (T/0 0 R . B o8&
WMNABR T AR (M M)~ (T/0 RSB H R B L 8

410



CHRLUELGBIRRE,. RAIER, E

BIA, ARG SRELGE 86 bkt
M GvEN R A, X BRI R RN S -3 2
MG L AR S Reh Y RETEoR Y. R, ﬁﬁﬁi%%ﬂmﬁ
Brto Ve IR, (U 0 e 06 T2y T- B PR B, A A SER 18 W Ty
B, Bldn, BLy Vo, T TR, P RI(8-20), W -
sl OER BRSSPI = 1070 W B, et KR S m ()
VAN 1) BS(BS:*M”;).

1.0 ——
e =177
0.8 \ /=1
ft}\\
"3;{! i 'ix
2 2%,
= +Fe \11- l f
P'Ll.ai :-Ni l‘{? j
Cr.ml ‘! . ]
i i
n,2 l !
. I : -7
0 0.2 .4 ¢.85 0.8 1.0 i Fp
—-—:n‘“f'ﬂ‘f
B8-8 B L fihg M 8 -9 &t
. R MR
5}"'32"")’1' (AL b, Bk E: S BBM s LN
&ﬂ.E&@mﬂﬁimm.%hﬁﬁw&ﬁﬁﬁmm&utm
TR S RN R o

TERA S &, 1/ X MITERYE 3Rk, RFIGERITE- S
B |

« 411 -



.'T:' . . L g - x‘:"-‘-?-—-,ﬁ—i-—l . Yo Cr .\’
i

Fovk 0, IR A S E 0 AR PR S b SRR R R
BRER. ﬁﬂﬁﬂﬁ%ﬁrmﬁmﬁﬁh@ﬁﬂnﬂﬁg$
0, TR a5 BN T Lo E. -
SRR T B 7 M S T B 2 BT,
 WMTEEEL O, CRERE S B, X RER .
WA W ERHE] T TR MBS RS ELRR, WL
VA ek V5 — M M Al Ao B — B L RE(8-18) o 7 B DA oy et
21 BRERIER. - |

M:-%N(I-J- 1) g.msx

AEA(B-16)15, | Lo :__’.'_' |

(8-22)shi b ER A — B OB RS R B S g, (L, SIS B A 2T
B+ y MBiRE, (8- -22) A — IﬁTwﬁﬂ(a znﬁﬂa §,3% .
-ﬁﬂ-

Nup? B.—} g,

M= 3k, T T

INTTR: P 310k S
' ﬁnM -N#n#:/:ik T

M

A ==

.B . - (1 'BI_([‘IT) . :_*',‘3’ o % i =
:.'_'l"_-_ . . N'uu‘ur . '. ] : 1-':_I IS
LB RGP,

Jiff ?ngﬁ’bﬁ‘ FipEishiEE T &R Eﬁﬁﬁ”ﬂ\ ﬁbﬁfﬁ:ﬁ
X, (RRRRX g, fo e, AR R R iR
iﬂm*ﬁﬁm Fiow

« 4i3 »

R T "'iiﬂ -"i' i . "ﬁ i Fon T R . _.ﬁ-"."‘"ik A -




RS TG HE K R A B L BT SR e, (B, BT
PiL 73 e & ﬁéﬁZlﬁl’F#AF$ﬁ#§ﬁﬂwﬁﬁfﬁJﬁ (=107 #%
Wb REALLAFIRG. 1928 ﬁwﬁ@ﬁﬁtﬁmﬁ SHT A
BB, BTSN T B SOk, SRR E At e A M

BHHABEBRRME, BFEEYH RGBS ZRIERR
ORI R TREER , 8 R TR,

EILUEA T 0, WY AR IR, B L ERES T
W BT RO T MR A I SR, i 8-10 %’éd‘iﬁ*‘“
KRF R, ﬁ&i%ﬁﬁ%ﬁm 15 43, 2 SR 0.
Ao, B ﬁzmmaﬁ ia#lﬁ:zﬂﬁug&huﬂﬁﬁ

W gl0 HaF

J: %?’EE‘T?@A!E?¥2TH]1'1’J#EEPEHH "Tu?ﬁk%llu?iﬁi’?‘ﬁﬁﬁ
-H”F]E“J-’i:k%

Ch g P R CaEER
9‘ yﬁ—[??a(’l)?’b(fz)“‘Wﬂﬁ)#’a(ﬁ)] RET

d,= ("2) “.—*Pa(fz)*}"a(fl}:]

;o n,rzﬁa—aﬁ 1582 ﬁﬁﬁtﬁéﬁ&,#ﬁﬁﬁ%ﬂﬁ}ﬁﬁ;‘b
’ Eg—2£n+K‘E1"J SR : :

_”- .!.1-_:;?._:i " E;L{;-J‘.: i:."k § LJ;E :::28!]—5— K—-—‘-J* 5 "'.Li ! B 1.-!. Loy \_. . JTL

EERTLE




G FORERT 1 s HFNAER, K5/ BB ERE T ZMALER

YRR ., KAmm &R R R (::::::}
% = {3 ()@l (r)V wpalr)@a(r)drdr

ooV, AWz ST EEEE
P _af 1 . 1 . 1 1
I as — 4 (J'.;;, ¥az Fy + l"lz)

& r Wl o B O BT LRT 2 ZAOEERS. T
I~ [rtropr GV aeareur)dridr,

J B RIS L.
Do D, 3 WA LT AU AT A br 4 LR R AR MRS, %
B AL . TR R, @, R Fn b X RR iy H BEeR B

T G N .
l[ LS DS - 8D (1)] (8-23)

HEGARINKRAGEEE (5, .S XFE.KHE HBE):D,
] SABERNABRIT S e e B

8. (1)8.(2)

TT J 1;%:[S+(1>s_(2>+—s+(z>s;(1)] (8-24)
2

S_{1H)S_ (2}

HIELLB B AL 8. Ean(3-23)RB-20)WETFREH
TR PR ER AL T A EHERRIE RS, i bes
(HIER RS =0, EHBSES (AR TRS =1, =1,
0,—1>}

RS S TR ISR, BT A TEAE
— gk, BE R IR TR R R B B0l PRI, BERK
K= S, HPETENE, BRHUR - ., BT BN ¥

cdiim



0. IR, B Be~FFr i RE R B (K. {Eﬁ%ﬁgﬁﬁ#ﬁ’aé’ﬁ#'ﬂ f"
2 HIR M I R T4 B IE M 4. B, R 2E
TR A e REAR O T — P an S 3 B U 48 1o B8 /B 4B 1 17 3R P I AH AL 18
H.

IE & THRE S 408 T/ 18 Fab BN, RAITTEIZIA AR
BEMYERE, BTHEFHEEEs=s+s

sP=={aytey) gl sl + 28y
B4 o] Fu st ik ERDL (5 1) =2 & BAREE, S5+ 1)
AT HEL 0, SBEL 2, WL

I

1 .
]\+E7::—.§:5ﬁ
SERIEMIE LIS A R e i

HE®. 2. Fa—~"r?”-—2 J 51 84
AT B YR B B s 1B P ATM SR A E L.
QR RSB 2 ey - K - A

HHE = 2 J 221, (8-25)

B TR S RE RS TR SRR A AR, ik
BT EFRRE—-PUT AR BIEHHRAHBE S (8
BRI XU P I FE WA BT AR B, B HI(8-
25) MIRTRRR IR T2 W R AA PR A ﬁnﬁﬁ’i‘*ﬂﬁ? i ¥ J A

HEEMABEAS, RS, EF L2 bl < S H— ﬂi‘nfu. =329
~—2J,.,8:8,

-415-



Jo GHIBR S B Blsy, WA P T R BUF HuE 2 My E
e, ek fEde b o] LR I AR Z MR 28 SR BE, T IR - L0
2 LA P 38 e RE AT LA K

—2 J,su-zs,.

S EEIERET B, S (- creLz) HOLAE TR B
flE. S[]:Sa‘ﬁ_t Hsln ﬂtﬁc Aj E:.fl'm‘l%.ﬁ Mo f;y E’futﬁ'&“}bi
F R R o ‘

_ B sHp
(8-28) Bl oo 7 AP BN BEROTE AR, BRI . 3T aec
W:ﬁﬁ%%ﬁﬁﬁﬁ‘&hﬁﬂ%

Z_F’-’ (8--27%¥

(zr 2 ) (8-25)

gﬁu

T TAML AR (01,2, ,2)
fodh (5 I8 Dy MO 0 0 RN % B - o] DA 4% R R IR I,
L, LT AR L

LM
F LS I\‘T

NHWME EBINEIE T8, @8, (8 27)hE u, ﬁﬁﬁﬁ&"ﬂ{;ﬁgﬂ
TR A TR A sk 03 B SR B0 20 Tl A3

v M,
%*%T%ﬁ&
o 2d.2 oot

R SN HOMEG IR R LT - e B, SRR T M T
B B LE. _ - L L
tie-28) RAG-13)HAIGX BB RA AT, (8-20)

v Jli .




VII Sl

2288 1), (8-29)

L

k@, —

L

(5-20) FEW] kO, B RAZIGES, BRI, HT 6,=1000K,
RH,.7-0.1 eV, 318 M B4 s — B8R 3 a4 S — 3,
RS, MR IR DR T A 2 W R A AR R R
WA R R AR, S ﬂﬁ?fﬂ-?ifﬂmﬁzﬁiﬁﬁf’ﬁﬂihh
MR G 2 MM R Se 2 SR AR R, hT AR
VL B TR B e s T BT 53 Nl oA RO R R BR R B 38R ) s A
(AT SRR, STk B (R RE ARG R
PR L KR BE (10 H ML ), ARAE Y B — A BT 3R 1 13 3
T R,

§8-—7Eﬁiﬁ

1930 £ A i (Blooh) & ?aﬁtﬁiﬁﬂiﬁﬁﬂ* B 6 3K 1 %

R FHBEEERK P EARLEESREO X R, BT
1HHmT”£w#m@:ﬁmﬁﬁﬁﬁﬁTmi¢

SR Al RO, w%mﬁﬁmﬁﬁﬁﬁﬂﬁ H Wi
Bl (AR, B R R T R Ao 3B 4 s LA TSI R
A, FEHEB, AR EARENRE L BE, LT
5 B AR S T B B VR IR A BT DA — A MR R R 16
R, B BB BEAE & RETHRUA HTR
0 B BE AT AR & ARG #OE b, SRR EEHm NS E
T, MEEANNRE T EESNES RERELHE .

{3 TR )i Ve — S S 50 755 Gl Rl 76 R30I — #8), 41
il 2 A AR TR Eh—2 J5,-S,, 3 HIESHEASRE & &
B A ARML, DS ERTETRES AR ZAGHEER. X
FEi B P A BERAO TR

417 =



— 28, (8, + 8,5
InRAE PR BIREIES W p = - g 1S, TREE
— o [((— 27 /g ua) (Spet + 8pir)]
MRS W AR HH — 41 A sh B,™™, 1ER
Iz SR R
| B A= —(2J/gpp) (S, +8,4)

R HFEER, MHES HELERETEBRELKRDE.

By < B%, 1 |

E;i! = fA, » B’;ﬁﬁ:—:; ZJ(S! }C S?“l ':f"S, XS!+I}

ERSBERL

ASE
7]

AMIdS/dt5dS; /At RLHF R, HE(8-30)ZIEkMy .
B % AR R A, MIBUR B 0082= 8, Hh S S HFHM T,
KRG RS R,
A8 dE=(2T8)(28}—-85.1—8%)
{szs;;dzz —(2 J8Y(285— 85— 85,,)
d3%/dt=0

BRE=24THERNBAREE, RRHOE N
Si=uexpli{pka—wi)]

=2J[ 885, +8341)—~ 83831+ §14)] (8-30)

(8-31)
Si=vexpli( pka—wl)]

APRIu, v BEE, o ARENEK, PoblnERAKEEHERS
Al8-30)153. '
—iou=(2J9)(2—e " ei*)y
={dJ8){1—coska)v;
—iwr=—(2J 52 —e " —e ")y

- 41§ »



= — {4 J8)(1—coska)u
RS PG AR AREND
| i (45 8)(1—coska) l_
l — faiJ:S’)(lmcoska) i

-
G

m:(t??JS){lr---coska
W E— A QAT B AREEA GRS Rl 811 Bras, i
(8-31)F,, BB H v=—ru, X e ¢ B (HITILE R
et aEh, IXFHHEIERBPGEIE® A B ., HSERE 2 HA
AR (83 h i # Rl e, SARENNEERE
WA E LETAGERE 2, Bl 8-12 4 T Bl & &
&, BEY - rEMBRERMMERESHER, AIEREA

he k)

Phl

k- X iG
B B-11 - -Hiagilramksh

TFTTTCCTTFTITT

Woair EERROEEE. AR, SR KT I:JE:;!I, H
WA FmAHRANEAE

» 415 ~



WAl -, R BN RIS S MR A, T R AR
Likasl, TR (1-coska) s _i(;'ea')ﬁ, B
w2 Tsah)k?
AT kﬂ. (AL IR LR T o TEHT &
Tl A, WIELETF R, T AL i i AN TLfE A
%%w%ﬁﬁm%tﬁimm=

Y] J’S?F £ -3 ) cos {‘&'R*)—}

e
Fa

Fot R, ZFERB AW R Bz AR RTUL A 2 L S8HETT,
£ Ra1 R R4 F, -1.}1 F A TRR PR AT
w={2 JSa" k"
o e 2R,
M &R AP AR IEHTAREL. (B — M oz A,
Wil R I EHREELE e,

1
F,- (ﬂk~kif)ﬁah

FA R B PRI R R - DT ST
B E

WIWLLLEER, =L HE IR T 1 R BEAL 98 B SR R
R, MEXTR,EEG R ERENEXYR-TEH

7 (k)= R

etonjknt 1

ﬁ%ﬂ%ﬂﬁﬂ#ﬁ?ﬂﬂ%ﬁmwﬁbéﬁﬁ ﬂ*ﬁﬁ%i

“A%%¥MWPMAHQRM,MF
_. | . 1
M(T)==M @] 1 - yg SR ]

m‘: ’IT_}IIE

- 430 -



VvV of RdE - - 1 s 7
M(T)Tﬂmﬁl X5} @Dy (@I

SIARERERE Vo), 3 nn,mm A Bk Ao A,

AL BREERM A A5
hm:;)k?
maA -

. ;
N{w)dw= n(%)*m”fdm

iy o
. LESE RS 1 '
M(’P)——M(o)[ ~ %3 B) f*ﬁw;m 1 mlfﬂdm]
gl E= h@/kn@ 3] T?Eﬂi:fhﬁwﬁi TR 4> |- BB AT 3E {1 %5 o0
.M(T)—M({}){l.u L (i\g zwmr- S gidg |

NS\DP)/

AM(T) | M) --M(T)_ ags
M (0) M)

#%eﬁﬁ,EHﬂ%&ﬁﬁ~E%%£,ﬁﬁ%%%@mﬁﬁ
RISk 352 Ak X - S

BT R R BB T Atk T, MBS T
{E#E T M(T)yHE LR, B HERFHATUR b FIER R
PR R S RO i, R RAB A Bes, R AREN
pYERERT (EHSE. |

T 8 S P AR, R e TR R LU R R Th  , (H R AR
-rﬁﬁﬁﬁﬁaﬁﬁﬁaﬁﬁi’—#@lﬁ i BEH BB LR T,

5 8—8 BRR RS

SREHHN R TRERARY, MMBE 2.214,, &
£ VTG, B0 8 nasikts H R FRUEM I MAEMIE:

.« 421 »




1 T4 S BORURRE B B MBS AR T, AR R B
50 50 0) S8 1 T 5 TR R b W A B T 1 M e,
813 o0 TRk B SR 3 d R 4 s BRI, B

1
NCE)

¥ 8-13 &by sd #d sty

H1.2.3,- - XFEFHRSLT RS2 AR &K% {7
ROTLBEMS o 54 s BERBE—RY, ARBLNE &%
IA24,3 o T EARTEAERRSFSE 4, (0 R AT S B IR, B2
(93 e fE O DR R R MO AL T BB R A 4y B2, Bl 814 PR KR
PB (e ) BIERH ARTFZEZHRAEROER, N (B)5N_(&)
SPRFARBEMOER FHRSEEE, XL TF. A%

SR, [N (B = N (5 = N CE) T F e AR TGRS,

Al nBEE, B (0) RSB B T e 2 R R
FEA B LRIV BEE ) R BT B TR PR E %
13d T VB RCR BT B R SR, 1N 70 <0 AR A B R L.

AR B B L —E R RN PRI $4(Stoner) 1Y
BB - TR R, R AMRMBEERR, AFmEt
TEf A ees BS ARG, EIHFABMEIERE, LA %

-4221



Fp-— i ey IEF*
.’;/f';-‘i - 3 P
.f"f‘:-:;ﬁ. :. "'/
iy oy ;-/
s M N_— - N'
- U a
%1\«' (E) %N{' 2)
{a) by
Bl 8-14 “HiENEREREFATFRERNSH
BFRR R AR EIEE S

.o Euatlim_g (8-32)
Ho FoRBA-FIHERE. GIE 4 00y RRPTEEME, n_ ¥R 3
HE A o iR KT %

’nﬂ‘::.%l;z ﬁih':r
4 &

R MR B, BB e Ao b S &R, B R
LTS n BVRR B AN m (CAS AREE T B ) 2 B0
n=n 4+ niy
m=n +—n |
(8-32)R¥E HEMT HEXN ol P EHEH—9 BT 2RI
HEER, UGB RR, XA AL A B
AR HE R

i



.,
axiia
. J.f!
o
]
—
“)
fa

PRy O AU, (B AR I RN, AR #E M v
j{:f:
/2

{E.QU{:#‘EF U\’!J Tope— 1
Ero b, W R, =0

T 40 1 A H AR RUAR I M DL B A AN B e, T e
T, e R iR AL BRI T M N (F 60, (5

MeAF B BED B RES b dile] o 15 BRI R e 3R

5 15 AMTEMEY
CHPLRE R B I ORI fin A 2

A= :;“ CBICI AL

i R AT AR R A E

v 421



p

E\E’g::t}-’l-_:; N f/f A -i. -vgm-—-—;r (}_'1', )5E S !

E\)J

= I--"“-iﬂ- N0 &)

94 853 P 4 RO 74 33,

m&:akl+aﬂru?m{j*y' Eﬁéﬁnl%ﬁﬁi

(8-33)
St el S Bk R R R A BER) R IEENY N B 0F EHLR W
HL f- ) Lmﬂh-.h%rﬂ##*ﬁ siAgFE S g O F e Ky JE.
"

AN e f!l —_r
2 it
R SR 0 30 R A R e A R A, B R e R B
SRRNE A AREE VR, A R,

jj'}- }:.}f{ ‘TciH JF ﬁ'..." 1 ‘ "'H\. L.‘I-/]:.’]EJ:E%J“\ i 'r' UL i ”J !-‘J'r\l z l-,L“ t-\] ‘HE'IH?\.

TR Nk B, ;:s; 4 OFi, AR VER G A e EE
S
L RTINS 8
e, Hlmt e a3
JEM TR R RE N 2R B O
20K K4 - B, p=Ulnd —wnv)+2pB
RN AT & 2 Y
nh -y s NIFOASE
ay LA A

XGRS A R, e IHES 8-8 BHISIE R bF AR KM

- 425~



W I i 0 T R b , BRI B 4R P 0 R LY K s By, W WIEH
A2 B e S e T B 7

1
S=——FNTED
b= 2
A, A 1 MR, R T R R N2 e, BDATS M YRS
A
. SN(ED
znaE-N(EF)-aﬁﬂzpfl__ TN B
2
A %
N(&g)
Y= TR K )
1 g

58 8-3 1R, BRI T S 65,0 % RS B 41

Fo MFUNCE) = 18, S-»o0 REPMSH 0o, K, H

TEH JER AN B 5 BT B ARG o RO B R I —— B R
SUN (B ) =1 3 BHT FEAh R,

i_tf,-;uUN(EF);sl ff. (8-33) 2 KAUAE <0, XHEERE

ARERN, B G i T E B m g iEm RS e B R
€. 8 8-16 por i PRI ANS OL . (o) KRR Bh b, # b B
BER TAVE-2 85 H R B (6) #-reghett, REMS MU
FHREREM, AR bHR T 2% 0 THkA, SRk
i S SHECREPR IR T REHF S5 4l N(EYI T,

A LA _Bihie, B0 AT LOB R R LB ki S R Rk

- 436 .



BB G, LA (F R SRR I B RR, —RIAHSIED
I8 F IR R A T (BT b FHRRERIR R L € HF BT A AU K
DR T REN SRR, DA N, B8, F 10 Ml T, TR AR iIR
AR 0.8 v T, BEHVEINIA Y E AT 120
AT obfE 4, 0.58 Mls e s HE, IR 9,42 A BT,

F

A,

fli].

B 8-15  FRas ke e

§ 8-9 RIBEMBARBL

Al (T AL R BRRE M RR L, T A BB SR Y A
IR, T AL RN R B B R L, TR R MR, W
R B FME B, Bk e BAGE T W AT EL i R E B s iy
2 e HY o FERG B, B 8-17 & — -2 S SREE S B K EE,
By REE BN ER AR SRR T s e, A
HHERHSRARSER T -0 BEGEM.

VR (58 BR i Pk iy 1 22 MR b o SN b Al ol ) 4R A R 1R 5 R s 4L

* 427 «



B RS

\ COM sy SREmkyRd

- '._;f pﬂ I‘ffzdr \_. .

B 5-18(a) 552 i e B A PR3 S R P T BRI B .

XEMER T, ERs i oo b Eww, B R S %

AR EABHERS 2R B AR N . Es-18 (OHFR

57381 ﬁﬁa*’“ﬁﬁiﬁfﬂﬁﬂﬁ&%&f‘ i, X R 2 R A

P AT, 71618 (‘H%Wiﬁﬁérﬂmﬁ 84 ST 5
75 A TR /I s WA T 8 A 10 1 R RAEE S L, B ABE T, A1k
Bl A R 23 AL T 0 L 90 2 P M e A 10 O 7
£, 5y e R R A

R, TRV T ST A T 000 P Al B S 8 YT B8

06 46 1OV 5 QR 43200 g acheny 9 LA RS R S LA R R
W (5 5 0 75 st o ) A B 1 s R A R R

¥ 3 SR RER 3 I DA R TR A M I

« 225 »

84




[ d

- ' . 1 .
e

- ‘., — b 3 b -
e o i

. '
- . L
—— i vk ol

¥

S I O P S 0 D o 74
Q kI [i g’ G0 a kjﬂu "2[1.3' -;.G':} - L1
.o - . 'L}_; iy -1 Lo .J"\ BIEI}?;} i | . _:_:‘-il":_ R
R B L T T T
. fa) ﬁ R O O

ﬁ 8-19. fﬁﬁthﬂfﬁﬁlﬁ Ao

ﬁﬂﬁ%ﬂ%ﬁﬁﬁ%ﬁgﬁﬁ@mﬁw e

L\ AR BRR SRS RN F B R, ﬁw
R AN B R R B R R L T R
UG, BFLL, —RRREE O B R TN s RN BRI A R, &
VR EE R B P 16, ekt B e A 2 V1 R0 7 i, TR R
i1 B Re Ayt st #ﬁiﬁ?ﬁi‘d‘ﬁ | AR B R, B
Rl 75 R A Ak B ﬂw kT i S SRR L
F ISR A B e, MRk S B RRESS NS AR

fei 5 e, I B T B A AR, . B 8-19 ML T L%

Ty




B B SR B R pas 2. WE_EMES
HE B, BRI A RRREE AR,

2230 i B s R TE APRESS K RO L , B ERRHOR BEAL, AR BT
AR, WECAEN, EABARLIRRSN B &R
9 BEFEHE I HOR L BRI R S TR R A, B Ak R

f’i’-ﬁﬁr&ftﬁi?f*iﬁrw}‘ﬁ séemrz UG ACTRTER 4 51 35 S

TJ}M%THM#@/KA%%. A 8-20 mE M Luxiiﬁﬁlﬁlfd
s 20(a)Fom, RP ML, - @EALTTR AA B, 2 A
ko, H8-20 (b)FFAREBERINHE, RITE S, BFEERNBI
8 L5 0 LG SR B — B M Ok, REAL T ) B REAR , AT
A RSBt AR B 8-20 (e)Fonniai (LE S AL 49, B
FEALTESM RIS I 1 A R {0 B ROk 10 B Ba {0 i #5 Rl Yh e B
M i S e L.
{FBES 9T, miE 8-21 Brosiu B M EELxL & TLA 3 &+
LR A - AR RAB B, ERpTEE, SibdfRE4s L
&AL W X AVER Y LA R B R MR (O Y A s
Mok, {EHIRNIEIH S, E B, weie th 2R pE kgl b3, X
oy LI A L LR, W E, AR iny, Btk
HERRF R, T B REH R, XPMERA N BAEE
ZERGREREE, (HF, HRERARIT AN ERR B HNEG
RO BB ARSI R. POkt i, Rl 2R O R

A B|

/...._\
#

{a)
BB 8-20 PARBMEIW

« 430 »



B3 . -
R BRE RS
.
5
=l B 7,
2y
p e
A
L 3%, ]
________ ;...,_...___,____,__
T T B—— ST T e
M 8-21 REfEEERSY T M| 322 RESFHMIOWERERRE

d'—"‘"

FEN L ER R, X EE RS T RN
H R BEAE R T R EOR R T R R R iR A, & iR
,,hyﬁ B &I TIE AR 22 2R LM R 2 AL 8 4% 5 & B i M
%ﬂ X g T R 5 A R D T R 2 56 RS S L
¥, TUIRE 8-22 XA RS iy B9, AR EHER.,
Hr - b 75 8 F S 474, 0 B b A O R i RN, RO ME AR R A
. EEREREIGANER —RIREE BN, A A5, X Mim
SR S I, 8 M R A BB B, A T I S MR O T — B (BT 1
B 47 A [ARE (G B 5 25 (L b A R PR T L (E 8845 1 TE B, WG RE 88
AL, BRI ZE B ME A ST, 2R S, B B
) 4, [ b B e Al B T A, — BRI ok B B T L
BRI W 2 O R B I, RIS MRS OB B, SR A B 4
B . RLRRERY TR B R BB AR S R HoR R,
Bt IR TE, 1A An ., BE 1 6 I A B B A B b L R A0
R R R B0 A B DT B AR R L Bk L
T LT R R T R~ e e BV RN R 11O R BRRE. JSTLA.

SR DRSS, Senlh . R A 5 W

BRSO T E R T SIA R s a5 8 2k, tF

» 431 »



BLAUBRANE M T2 4 a5 S e 2, R & 2 -
#-'---"f‘. 1B, e bk b ek B B VB B ?ﬁ-‘kkiﬁfi
5 -22 B GE TR A rifhfc_ﬁkZ»?E"iéﬁ* [l prashj ok e T
FrECRH R A (R RS OUF, TR E BT ) SRR

: ..x!.f Yo b, i, ?,L E’rﬁﬁﬁ%ﬁ% ﬁl_r“n SR Al R

CORTERINAE A, o DSBS SR T AR R R LA,

§ 8-10 RERTEFOIE RSN

ﬁ%ﬂ“‘ Fa AL PR B2 s RR B Ve, M A M RE R S Jed i, RE A
""f!."f-"; ARCF iR AREE MR SRR R UL R LAY
ﬁhﬂﬁﬁdé FRLFT PO EEYE, JEokEf L R RE IR S B
r-*-. AL X AR R R HERI DD SRR B 8-23 R824 R B
ﬂ'if’?'f"}?'ﬁ‘%féfﬁ""’ifﬁlf'&f"%'%ﬁﬁiﬁﬁiﬁf‘ﬁﬁfﬁ?%u'ﬁ B a-23 %
1‘H"15,1"7”' LI TR SR B 8 R WL SR
G R TR B LAY SRR IR, R R R M TR . M
JF‘"**H % o AR T AT AL AR D 0o AR SR NS0, B R
I*vﬂ*ﬁc!hfhil BRI L B AR, ATEL Wik
PR AL R EEHFLL S ﬁ%fﬁ/ﬂ%ﬂﬂﬁ"ﬁiﬁﬂ: Zii A e
%f‘ii%é’ﬁ/ﬁ{r&ﬁﬁf
o B TR R R AR A A R R PR R B AN
ek, RSN REAL I L A 825 B AR Aok 0
ORGSR, T ENER -, HRELA
EGRFEE R RS R T S R BB DA T ik
HEF, fe L EA L B LR B AL ET E , B A R T RN
Ji‘{iﬂfﬁ-fﬂf’ﬁﬁéﬂﬁ‘ﬂ:ﬁl}%ﬂzﬂ‘}%fﬁ B E IR iR ORI HE
IVESAE P o LM LR AWM MERBT 8 R BRE
FrHEAIE K il B8, RO RRIE . EERIERLL L, SEEik
Y DL IR0 B R T iR Eh — AR MRt AR 1D R G, RE TR SRR3R B F i T

432 »




T i
17873 3¢ l l I
L5333
P&-23 IeekmeHauRai RS Bis-24 F kBt A0 RMIE HESY
T RE R SRTE vy i R TE R - AP 2 R,
—_— 0 i
X=FLg
F
Ef:f-
p
= TOF
§ -
- IED__T..r,_1_11....1.._._.|_._....L.
50 L00 150 200 250 500
BE (K)

' 3-25 FEHEE M) BRERLEE

HAEE, DSRS0, JFERE % kS BINES E 48K,

RSR(2 BLB TR TE 47 e 1 B 1 B

TR AN AR 5 I T A O A R AT B BT TRRE
o PERT . RYRLXA YN, B R A, REA R MU P 2L vb TR
A5 T B AT % . 8-26 B R B MnO gl o Mn B T 4
TSR S AU B . MnO JLA7 NaCl £4g, Mni 1) LIF b 1
C111) B HETH B sl .0 32 5 454  BATTE B, A —(111)16 k. 3



MG AT, BT £ 8 B B BT Y.
MR R T BB R R TR HRAR
R ER R, BEAHRBRET AR B2 ST

» Mp BT
Bl 826 MnOJ K ek HF)

MET FeO, 908 B A—-MMMBEEA, St A58
B, EHBMEEEYS SR~ REMBHLENR, FeO0.2—
P et idk, WL LB (Fe**Felt0,), Mo A1 2H
Fel 7, WA ZHirFedF. Fe**f Fe®* 5314 4 0 5 4~ RALH
Rusd i, A MEREAE , MFe B 2 4 u, , A FeI B 24
5 Avus, FTLL EAEREER R, B0 F Rl E MRk

- (4+2%5) ppy=14p,
Rl B{EA 4.08 u,,

» J34 »



A5 R R RO T T HE RO 0 b T ax M EE M.
" Fe, O, R WIERAREE K, 408 0redalEs Mgt tald
O,, B IE mi 8-27 Fin. By 2R R 4 et
7R, IR T R 2> A 8 AN T A i b - HE A B RS
FhEs, ARKHRBR-E LR, &R FHEEX 504,
B, 4y BUAZI AR B AR SR, R HE 32 A58
A AL, 16 B . RS, T EF Mg B 0 EF
AT G BoE, FrLAB I REIRIEFA SN 8 4~ MgALO, 27, & #E
PSR PesO A FRALLRAMEMN B M1 Fe™ L B
fi, ZHhrHFFer—2p h ALy, -4 5 B4y X R B Ay
A= W FIEHER SRR A R R Ay, SrBliRE A i
Bz M AE MM R HeA ER . NRG AL LR B i
R RER TR, B Tt B~ A —2EEB
{r, BRI ETE R, TRTHRE Fe® 0 954, AL FE
Bl P FesOun PREE 4 45, HRD AR E—5,

HPe; O, sl FH R ERraRE 08, dLIREA
AR R TGRSR ER, I MoFe, 0y, CoFe,0,, CuFe;Oy,
NiFe, Oy, MgFe, 0, ZnFe,O, 0L R B2 AN E & (& dpMn, _,
Zn,Fe;0y, Nij—Zn Fe,O; %, IR L BORE 17HEF] 20 254
WAk e R, Al e AR R T B IR SR k.
MnFe,Q, CoFe,0, NiFe¢. O, CuFe, O XL BAGEXN, Hik,
MEBe, O 1L, MMEEMBTAAHEFIE,. M’ Co?| Nit,
Co**5yBIFE 5.7.8., 97 34817, MipiHh, Riexrd 7 845,
3.2 1AL, BEGEE Y 5 us, 3us, 205, 1us, 5%
% Mz A e,

MnFe, O, CoFe, 0y NiFe;Oy CuFe 0,

4.6-5.0up 3.745p 2.3up 1.3up
5 k2.

* 435



ZnFeO¢ B IE RSB AHEK, Zn' pUgEEITF A0, BLIKiRR
AEETE B LAY Fe*t B ER,KRIEN, BR LB EN,
BT 4T 8 friy kel 7 B e BOEITHEFITR H 19,

r———-—l-—- R Sl
o

Bl 827 LR risd

» 425 »



L ﬁmﬁ:w@@

Y B R, B TR S R o LT T GRS 1
R4, WL S B T T S0 v PR BT T R e
30050 £T MR, 5 T B s 2 g 0 A E R, R 5
BT BRGEIE (ke SR M, BT L A BE A 1 S T RBINAEAY
ZORGaR E T RDE S EHMNRBA, Ex—EE, R
£ £ JURRT Y ORI R , A BT KA 2,

§ 9-1 EBEFEEEFHERIEERFESR
AR M R EEN S eI, AR EE Y o K
BFSCh J g bl WY 5
J
R = J}i (9-1)
HRAT AR R ABOTERNIKINY R R(o)F AR SR, X4
JCHEA EPR LA RS, B T RTAE MR I, SR B EA BB e B e &
T T i

J(z)=Jdy(1—Ryea* (5-2)

a AR AR BRI R YN o RBEE a(o), BB it
MBI ERCIT R R (R — R EESERIT), B -
AT LA Bl o BRI R S PO SR LI B R U 8, N 7e 7R
BT, HTRIBH MK, TR R A (B 10,1 ),
HaEMEMYEARE. i3S Ea R RAE 2 nT
B, i ke M, B, B R T R R S AR I
B OEFAMZMRTEAMOEI A ROXREER 8 K 9

- 437 »



Fal B SRR 2 HHBIR, LAMERTTRE SEIE Z H e,
G EAREAHE, A% EHETHRREA.

—., XREHH#EL - —BHTEER

FELREDE 72T BT 5 4E, DB E R BN W, TR iR
CHE#R#EE FIA

() g{wY+is{@) Y
Horr e (@)HRES () H i, XEFdLE A4
E, = Epetttr - {9-4)

FABEBTEN © HIRER . E S5 7RIS,
IRy D=e.E+ P, D iR s, PO 8 B, A
HD=e{w)eE, FrLL

P=e[e(w)—11E (9-5)
HER PRSI, Kok By R Al &
P=j; (9-6)

FRBEREE, fLAG-5)K
j=eie(a)—1]E=efe(@)~1+ies(@)](—iw)E
= —iwe)e{w)—1E4 we.{@)s,E (9-7)
(9-7) KT EH A b, i 7 Wi s, — o5 EfH
Z 907 BROYMICHNE, — B0 5B, b Ra k.
FRA R, Bk S5 B irdRE 90°, Z—4 FHishERN & &,
- BRRGAFT  FENAHERESELEERE, HERSREEHS R
%,"Eﬁ.ﬁﬁkmtﬁﬁﬁ%ij:cr&ﬂ* g=we{@)eg B i K[
THFGEE Ry = o E7, LR Ep DR FEAY R BOIE B 41 BSTS MRy 68 35
H)
B AR R = we(w)e B? (9-8)
Bk, (o) SRR RIFABTNERR, mBRBIOMN B R
HIERAMNMEK, HEH BB I HR AT LB 5 e.(0) B8 it .
el i e E

* 435 =



MBI FEA R 8GR o/n, B n=ve _RHi ot

. L
H e

n:_'}

B,— Eyeitr oo — F eiw(

(9-9¥
ST b, T n A B v ik B, RAG-9)

B,= e e e 570) (9-10)

AT HEBERT B2 LR e o 298, FBEFHRS

EAr i B2 A R F
(n{e)+ik(w))i= 2i{@) +ie(@) {9-11)
E g ‘
{n(m)i—k(mF:ej(m) (9-12)
2n{wik{w)=e(w) {9-13)

LA 2 e R R RAYJEFAHE R, WA LAM . & 808 B ik
SEPERR, B R AT,

L b, BERA W R -SE B & (Kramers-Krdnig) %5,
B e (@) HEH (),

e;(m)=1+;f—PL :fz(i,)z ds (9-14)
2y{w)= ——i—ﬂip ;li‘zlds (9-15)
o p B RIE

(7 17

R, EXEEE n(0) 5 o)z, D AHRUNEMEE-Z
WA oA e 7
M (9-10)R(9-13)RXWLAB M, R A o

* 439 «



ﬂ'(m}: e - ﬁ-(m)ﬂ- (9_17)
=, REEE |
e R e HE LS OF, BT i 5 N\ B B 3RTE
‘IEE-%"_‘!"’[E ’ (9-18)

FHrp B B 4SO R R et B izin. 0 A
At R AR E (. s Er T A

Fg n—1--ik

E. a1 4k (a-19)
Hr(9-18)F1(0-19) 5 i} B4 72 ¥t
|Eg |? A{n--1)2+ Rt ﬂ
:=E’f ] - ITI?:(ﬂnLE)ﬂnLkﬂ (9-20)
% |
tga:n%if—i (9-21)

H(9-20)YF(9-21 YR I, TG B M6, e e &%, 1o
SEir b 6 R IR, 5 W R R 6 R R ali SEEIY T
K- ERR HREN Ro)EHREBEH 6(w),
E{m)=-—%}-p J.:—lglii—-—ﬁ——?ds (8-

B, ATl Rlo), FIHO-22)Y 5 6 (o), BT 4 53X i
n(w)I k(w), BHEIAT o (@ ) F1 ey o) WA T RAFNER i 33 15 ot
be, L8R, WSTEAE S MPRIE B TEH ex(w), FIRIEW -5 8
FRERFZO-IOKAY ¢(0), ANHEH n(e), k(e), BT A
8 R(w), GREMEN Blo) i, |

HC9-20)7, v LIF 2 BEIR K, 3 oon, 2R =1,
BRASHC LR Bl Boat, Bk, nit—fEk R IR g —
HFEHE X, Eme TR i R~ EE B Rk, RIB
-2 R ERBE R (2=0), &R E N, B '

= 440 -



{(rn—1)%
R=——5 (0-23)
{5+ 1)° »

i antE, reed, TR ST K R i F R=0.36=36)4,

§ 9-2 EFEPHAEBEEE
X— e s A R R GO e L B - B R
il Wt B 9-1 ik
T ) {4 -1,

4 30 [ A B TR 8, 3 S0 9 00 T LA
LT AR 2 G B e

ﬁl&%&ﬁt(c m-t)

ir
Lat el 1 13 " .
' T T r
(A%
T &
” ) =
oW &
|:'3"' )
Ll BOOW = l
A S
i 34 %
fn# = o
§
In!.—-
! 1
].{I.I “}—I 10-\.

j*ﬁ;-i'-é.%ﬁ:&ﬂ .
B 8- — AR RO T
FARE R TR FRECEFRREZF 8, 4 d
T2 X0, B TR LN N 250, e LR PR
REPIEELLANE R, BRf SRR RRE, Wik 10°—10°
cm™, FE R AREER —bR, WHCREUT R, B §7-1 4
v 44l -



THithARIER YL . ER6E R A B S RS EMR :
KR, A R TT DL TR 83 8 - 3 MRS 4R 454, BB S B IR B g A IR
FoFNEERE RGP RARE.

MR B AR R YL LG, R AR XA SM
B, xR T SH R TR A g S H BRI BT I R,
WARRFR LY. BT BEEgAa kB sk ik,
WM ARKINEERBFEERRX. HTEB, HTREFRER
R BTN R LA R T B RO R I -

TRELSPR , AL AT 5 R IR SFEIB BB R B RE , 4 B B
B b A ORIBCRE TR 10°em !, RTFHETRAEARKARE S
JCHARTI A, W B =0 h et e,

04 9-1 i EE Y T RRHRIYE, S2&FHMEBERATRIK
LLFE A B R A A, N B (R bR Bkt B sh RO AR R M R, X L
AR RESE SR PIREESR(Z10.01 e V) B T-FRTHERN
WG R, X R R AR TCRIEMNEE T (kT
REDA BERE W B¢ 3]

FEE 9-1 R R BB T L5 5Pk A 2200 B i B A RE S
R, SEEXRNRK, TUREETHERE Ak T8
RES,

§ 93 - FHaoFEERE

SRR R R RO v A > REM B T RS T
BGERI R W o M > RE, E§7-1 Baihiea, HEmTah
HRBT iR it X B iHehRESERT,

MEXBURTILE, FREHELETHNRFASBHEES

N 2
H =5 (p+qA)+V(r)

a 442



= E‘ﬂ—i;ﬂgﬂ- Vir) + d A (9-24)

1 —
m
B Fe A DUF I L W BRI R
r_9 4. _
H'=-—-A+p (9-25)
Hr A SUNR R BN K
| A=A e o0 L A7t dg ~ (9-26)
SIAREHE, WRIHE MR TR A
JA ~
—3 (9-27)

E=
{B:t,,?xA (9-28)
TP U P T A BRAE JL 3
W= <o, B | H o, k> | 0L B (K — By (k) —ho]

: (9--29)
S A FRORRIT B R PR, HEET <ol H vk > A
T A i M PR Bz iR B9 AR

<ck|H'|vh>=1 Au-jwd,:‘;e”"pwmdr (9-30)

WO BN R e T AR B AR BCE AR B ST Ry i, S
BTN
kR —Ek-—q=0,(FHE*x)
ML, AREER, BTXTH ¢ BER/D, G HAERE,
H
& — k=0
TR §T-1 R B AERT, Lk T(9-30) Al LN & KR

i A5 M, (k) (9-31)

» £45 »



ARHEURT Ao=dos, s Jg Ao Jy ARSI, é

%ﬁﬁﬁ%%%mMﬁﬁw%ﬁﬁﬁz

0 My Ty = 2>¢5ij{2 53 (9~32)

ZEBU SR ER AR IERSEE . R R A IR BT A
TR, [ Wy BB B, B G PR AL B 7o BT

P AMETR AL AT BT 2 R LR HENER, TELL he B
MW ah=e | Hm(0-29),¢9-30) (931348, &

st =2x 2 L) Agho [la- M. (R) 1200 (B(B)—

E (k) —ho)—r—r (fk)a (9-33)

M8 9-1 47 B Mo it A s £24m
WU ShHE —or 2= e (w)e, iy

| _ 04
HiA =R
Eﬁ—-("—im.d“ﬁi(q T ms}"f"ﬁ#&gﬁ}s
5
=I:"-'g(e£”"_m”+ﬁ}i-ié§ﬂ)i
Akl
Eﬁ:'_—_ f&?;‘iﬁ ) (9"34)
. B )
Hif Ay= o (9--35)
wat, A B = By (TR0 TR )
=4E%cosi(g-r—wt) =2 F} (G--26)
. 4= 3%, WE=2F3 ftA(9- S}ﬁ,%Fﬁt
frihEg, B

* 4dd



e, (@) =z(~§%)zj'[;-M”(knﬂa[En(kf)hE,{k}—fzmjdk;(zn?

(9-37)
BRE e (@) ERIAR, EMfE o-1 Wit RE B
FWEPELHE R(e), 2lw)5H ALK R

ST LIBETT R M 9 R IR PLER. P T AR AR
O LA RN RSN R(w), B 9-3 PR THT U
HAIEER 22 w), LSRR MR EAEIM B A L T 0 RAG, B
£ARBIEFEB T Uk, —F RE_ LZHEFM.

e( @) IE RN R B E R T ik & A8, EX

- 2dk )
Jlha) = [ B o(8) —hal 5 (9-38)
70t 120
% R
O Si _ r?ﬂ
S0 ! 1 164
‘iﬂ“ GE— 5{'
30 140
20} {30
1ok , i {20
AR .
a I I R R 7o
9-2 HHHELEERTHES A%
K B, (k)e=FH (R)— E (k) H{F
d K
dh = iy ds
Ve B (k)|
- ! J’ ds
;ﬁ. an(ﬁW) i (23.:]3 5o [E;EE”(k)l (9 39)

s 445



RER 2(e V)

H 94 SEHwEEN, EPRHETREEEENTSAEEREGMN
EWo-3 2N EXR

FIbERBEEBERNENL, T F..(R)FRBRENHERDSN. &
FREADREERE. 1 (o) FARN(9-37) 0, HEE | S- M k)|
i £ ZCRLRREY, WHECIHAE &, /T RBH 2 S50, BifH

» 4456 »



ex{w)ecd, (@)

WRIVLE ()| =0k &, 2B EFENA L T XEARS
BEE Joo (0L K e(w), HII RISy, ﬁﬁﬁ'ﬁﬂf"ﬁﬁtﬂiﬁ
B 2B RS, BReE TR " -

1. V. E(R)=V,E(k)=0y

2. V.E(k)=V,E(k)><0,
EHE -4 B THMENRE,IBHTHANEE, DIEE5E -3
RSk 2 R) S BL, T e A RO B P REAR IR T HBAR
5.

§ 8~4 HMFARI

o R IO AR TR 1 ' e T30 St e S S OF v A
., “F7EY iR SRR (Frenkel } 728 i% RIRH K.

bW EHEE R ER KRR B TFREOC PRI R
LR R AR, BFRRERMNEEEH B, B2, Kb
b, BFRIZRETRMNZASESH LR A ES S ERA
R, BN AR XML REMIREE 2 51§ 8
F. L BFARK G EABELTFHRE AR E /S,
RERBESTEBREEARES T, FESBFICRIBOET BATR
Yod i, ES9-2 8 o1 o, EAMREAMERERAH TS
BT WA PR L I 2R,

BT xkfr LREE#FEPBTREH-FBEBRE. BT&EEHMH
NPHKRRE, —~REREFESERZARAGH RS, R ERAR
s, BT A 7 A 2 T S 3 B B GR K F IR IRV, X R IR SRR L R
WABF, R LIE /R (Wannien 7 RZR7—K, HRARE
WHT HRIBL R (Frenke) 1. REF P FEM B K
TRERAH T BT REDPHET ZE T ERBET.

MYSEAHT, TUHFERELUNaSEGTTITR, B

» 447 -



VA S R TR B L4 k=0, JA m F0 onl 2 B A AT
H‘J-’E-Fil‘:‘!ifai’uﬁ LR WU EHAELRE AR .

T Pe Ph o "fg
ﬂr_ 2mS +2m}f Adaeeyjr,—ral

2
— PR P —-qu &Y (g_j

2(m} + mﬁ)
Kor,,r, 2 RFRAHE F R ;’t!frﬁ‘fizli*? P X LG R RAH
TRISE BT |

wmrr, -mir,
mr+my

p = SRR r=r,—r, i ZHE. " HHO{LEE,
1 1 '

. i S

gT my  omy

RUHE, B AER AT Fl)e™ ik, FOr)il 25 7.

P g — | ]
( Lt Twie )F(.r)-——e Fr) (9-41)

R—

-&"
bElﬂ

ﬁEkE
R

—TRERIR M E S B, TR T2 R R O
WINEE, H (-4 SEE i R EL, ToURE RSB EM

E = (9-42)

('?2!4”330)2 - (9-43)

TS TF T I

nE R SHEHEFHEML, ﬁ‘éﬁﬁﬁf]\[#*/ﬂufzjfﬁ R

D m™ b, oK, RARKHE 0.01 eV, RFFET 2z
Heith 720 P 8)#,k%ﬁm+ﬁ—ﬂﬁﬁ.%ﬁﬁﬁ

A i B ﬁ%«‘é&imé%}%ﬂ’) -
%E?)’t%ﬂﬁt, ﬂm%ﬁﬁ%?iﬁf’ﬁﬁT%%Aﬁ%ﬁﬂﬁ%ﬁﬁ

v 448 »




ZipkiL, WLCHAES L-WRENS MR RIGTILER,
ﬁiﬁzﬂ%ﬁﬁsz(m), |5 B 1"L My EROT, ADUSEE R REE TN,
E MR SR,

{ﬁm B+ B=E, ik

‘jfﬂe “WJ)

q =k
ZEW kBT FLLEEhRG B R M e b WL
# q=h~0, B

2 .2
ho— B, éﬁ,ﬁﬁff“ﬁ}z (9-16)

®f b -— FFil 4 P00 R,
Cu,0 H’]ﬁ{ﬁ’:&ﬂth: AL, B oo-5 sl Cu,O

A

- LR

T

-~ I ¥ 1 L
2.13 2.13 2.14 2.15 2.16
XEFRERCc V)

B a5 77K F CuO Ui T8 5és

1E 77 KR P T B kR s AT 3D, 2T CuO i S B
g BRI AR, B 95 PIRA n=1 RIS, X E
T A B IR E A R0,

= 443 o



ﬁ%.%M@ﬁﬁﬁﬁﬁe%ﬂﬁmﬁﬂﬁi,Eﬂﬁﬁ%ﬁ&
HEARER AR REE 2/4 neey r [GER. XiREL BRAHN
Tt

MHTERARTHEERBBER—ETF ERE—ETFHH
i, RS S TR IR F 2 MR A, A BE T LU — R T4
BISAET, GREXEMR R LA A S
%, EHMNESAERSRRToEEL BRENAR TP RS
— N E T R &, B TR R &, AR XA MR B R Tl
DLREN AR T W Ef —A, BT HERTURRAEXE SR T

e (nm
130 140 150 160" 170G i8¢ 190
T 1 T I T T .

Sl B8

- o I L 1
8 7
EFEECEY)

B 9-6 77K I KBr fait 71 %k

« 450 »



B AR B B B B, E BT AR T AR LR R, R B
VLTS &5 T BASR M i T- RO R .

9-6 rBE# T XBr 78 77 K RO BIE 0O Toig ek, 234
HFRFEEE 7.8 eV IWEOHEEROMR P, BT S EME
THER B, WTE5.8eV fit 7.4 eV F] MR I 2 T

-~

WL I (RS, W T R DIEREREA, 2R T8 L

MY, BRI, R AN GRS A HL ).
§ 9-5 BEZEKTLEY

LHEBEAIERERKGTREREAENARGREY, B
TR SEBRABNRE - DHIFR B TRARZWOEKRTE. B
%, xR Bt R R R AT R o EmEN TN 80’
R R, G AR R RSN, H HER T IFR
REAXL RN -F X R ARG Esh BorfH G B R, T RUETIE,
MRS ME TR, MMM HERIEEMN, HF
g R R, — KT LLZ R, L, WMBCEFRAS T MR & JLP
RIS X, BT WS ILTARE, EEATRERNREL T
ho MAERSFEERERMA—F., B, K AW Ebs LE—42
Bt B, BT § 7-1 HHEMHAMERMOGEMHE R R S BRE, £
PR 0 T B RO IR, (B 78 - il ¥ A A s s R R et
DU R e T R B TL R, B BRI T A A .
BT R RRY] - ALRRH, B FUE HIER M,
HHMBEFRERE « AL T-HEASMSRAE LR aR

e A?

WA P BT B DL, 3 B O A | S BRI B S A0 T el g

Wit P RN L. DAL TR 2 R,
Bl 0-7 A 1 BB SRR, LV IR K o b A

« 451



ML, 3 F A E0 B, RECGR B B R AR, X ERBR
BRI SER FIRIET % RN, BT REES, %
e AR,

I‘Lﬂ"i{ 7
,I

55’3 - -
7 f’fk

o Q .

H.ﬂ-"'

JL-*"'J‘JE L#-ﬂl’
{ £ = G.3050-cm 1 P
o ]

i
7 sttt

P =0.02¢0 . cm!

= _1 PR r..__.._'i__.._|...::_.,
T B s = e e T
_ : n.s! L= 000183 - my BRI L

& | | 7]

b4 i
R ==5. (LiCim ,’AT
A 1 | BRI Te |
0.1— !_-f:m : SV e i ]

0. 05 b MR
1.5 2 3 4 S g8 14 12

| o9-T NGRS STy e

§ 6-6 AN AANEFRITHRE

Bk TR B R A A F B RS R TR R T
R AT ﬁ—“"‘ﬁ%@%ﬁ B (2 o P R AR B R B SR
2R E LY R AN R 2 i R R TR R,
BTFX R, BERE S b 0 E A S B 7 R E oy
BRE®SE PR, AR TRETARMGETFEN (T RE

* 452 » -



BRAR A, H T ER M RS E AR, xR KM B T-%0 R
R EARERD SRR, SEBRESERTERERIN
SR, RS RENCE T T, 8520 % A TRRT.

RtsnkslhsFriini rRidAmRERE SRR
P IR (Jlekap) B 7 1950 SE4E H SRR, SEA A B B 1R 0 B0y,
WRIBE T ML R, KELH B e TRE AR AN
e 2 IR PP ERE T, R R A B gk R,
FRIFTHE, BROEERE EREL(REEER) . £k
A A B 5 B B R SR AL SR R AR SE A SR Eh B R R (HIS
REH G ERARN ISR T E ). RS ERERE, KT
BT JE IR A B R R vk B A AR RUE R i — AYIE .
F B o T (0 R, T-BRYE B G 1V b AR A W o BB D, X PR AR
W T AR FEARGEDRA R Z B ER LR, il
BT R RN BT RO E SRR ED T LURRE, fKE
SEREOTHA BT, XEEE, F R PR, BN kW ek
AT LR B E A L

S BN B DI AT . BB BGE L, Rk
T 251 24 L O e 4 B0 1 R B R LS B R AR B
A

D(r,Q)=pir,Q)x (@) | (9-47)
r A Q BRI TR R IRS AR OXBEL Q R & -~ 5
AR IR E M IE &R Q,,5=1,2,-+ N ), B IAIT{HE
A, NI TRl s o5 70932 20 SR Y, JE 7 1932 B o7 DA iR Bt
FABE, O 4T e IR TE ME EMET Q0 i E
i, AN AEIEE S, e (r. Q) MELLF AR,

{H,(r)+H, (r,Q)}0:(r, Q) =W (Q)o(r,Q) (9-48)
Hoh H (r) RRBAERTHYRGE. REIE 6 AN MR
BRI BEEH, Hoo(r, QREBBRT-F FH E HELLTF

» 453



ERmSHBE R, 20 RR. 0NSE—IBE,W.(Q)
REBMTRE QAR ¢ FRARM BT, £ SdEm
o, KR AR T T AT E o (r, OBEE S kR QI
Gt dL P AR A H TR, W, () S S E — A i s
SUBI0 TEE L BFLAR R AR B R B v (O R TR N2,
{H Q)+ Wil Q) il Q)= F 00 (@) :
H (ORBHEEEDE FOMEAR, » ExBELBERAR
FHWRTFEGITHEFEE Q,,s=1,2, -
Br ERF—RIE T v, —BYR +émjnaa?su%ﬁfu, 1w
WEEQ,,85=1,2,3,--- N il .

2 |
=2t -wdrrere.]  es0

M e, - AT AR Houlr, Q)Eﬂ‘)ﬁQ E’JE@& SR
BG4

Heplr,Q)=2u,(nQ, (9-51)

IELUCE R R B P AW A R W.Q), FRRIETSR
LR, 30159

Wi(Q)=wi-+ Z{tlua(r)lt?ﬁQ. (9-52)

AE WIRH AL SRR AiE, <ifu(rili>R HMH
PR ATE BRI S AEREIT, ATLLTRHFE, ®RAISIAN
HIZ & A, kBRI u, (M) II>IF, |
Ciju, (r) [i>= A, - (4-53¥
f{9-50)(9-52) (8-53) L AR I ER M F 2 (9-49)7 3

« 454 -



(S~ 1@t) ~m3aiw

¥l @)Y= E i (Q) - {9-54)
MR Q. BHEFSMAETENBERESF N, TAO-540)A

{‘%'_‘E?(‘hzﬁ% + @3 (Q, +A;,) )} + Wo—
34 01l b (@)= Bux(@ (0-55)

(9-58) IR, BT HT-HTHELE B, 0, +A, & HA
i FEIELROTIE S NMRRRR F REL Q.+ A,
FAYERIRR TR B R, B0 02/0Q1=0%/0(d, + A, ) MEH R
Zh I8 R,
Q. +AL=0

H[I

_ Q,==—A, '
ERAEFRERTHRTES MRBEEE,. OB HES AR E—
B, BARFHTREMR, BT WITRT

Y LAl

XA ERE TR A, 3 B0 “ M7
(9-55)RBE—FFHE MBS E T, A EH Bk 28N
PR T B R,

X @) =[] 2. Q.+ AL (9-56)

Xt EERO A EE R

* 455 «



Z—-—mﬂaﬂ L{ m—;ms (9-57)

TR BT e, B AR ORI R B . R
ik s A B 2% A BT AR LT A Rl X1, %ﬁen
ARG, D — AT T O ST BRI R T R :
PR E 28 32 3, AT W LR A i g H i 1,

i {-éiﬁﬁjfﬁiﬁﬂm TR ﬁ%é#ﬂﬁﬁﬁtﬁﬂﬁ%hj’fﬁﬁm
SR EE D, PIIr RS RE - ERIE SRR T
PR A .ﬂ_ﬁ,ﬁm PS4 AU A R T R A B e T
[ i 22 8F 26 ™ 747 8 1

oA STl P EE B, R L — i e L
TRPFMBME g (LIran) A MmA B E S 2 BIEM K
FH. FFlbFds @ SR RE,

BT L B ij'da fdrqoi::r,Q)x,-n-:@)bq,r)m:r,o)

¥in( Q]2 (9-58)
r/f e R R E SRR D 5D BB, I TS A8, FRERIE L
A B 55 7 R 3R BR B 2 I BB B T

M= [o.(r.Q)(—g,1)0i(r, Q) dr (9-58)

Ak i B AT R T A S At (BB E IR U0 M. B
Wi Oy R S ORI EEELL), TR&G-58) NG

BT L dec 1,1 [ 2,:(Q@) 2n(@)4Q (8-60)

IR HRRNE . TR R AR o v RS R TR
BE B, SR AR R R R 3, BrEL (9-60) T LB iR

BE L 3 oo [ M 12 [ a(@+ A0 4 (@ 440401 (9-61)
Wl LI R @+ A R 55

« 454 =




BRAEL 3 oo [, 1%/ (@ + ) e (@01 (5-62)

oo
A=A;—A, . {9-63)

RFEM 5 3 5 RBREE R BT R A B AR

FELL L AR n >0 R BT
BEHEHT n= W AT, A ,
JEFTF B B ERST R e S T (9-62) R,
R4 RN R E B RARR LB S R T EGE MR B R
T B e B B T 4.

R, <PFRERMBRRAST, TLUAD RN T Ak
TARA N & HJE-62) R A BT n/=0, HUDIHH, 2
BFTEA0, FLL X B R ATRE AL B o 1E TR
L A

"

FP —|Izn(£€' Ay (2)dQ ‘ = ¢! (;;},) (9-64)
Hhg—-maa

sz%ﬁm%zfﬁm (8-653

(5-64) 13630 A FLE AR AR 4 Ik R MUSTR S iy, (G0 e
M, (9-65) 5 Hy My JL3E 2 I3 - (kY

2o P.=1 - (9-66)

BR s HEEMBHAEL, o AREGTIE R A

Ko BFE-FAVEES, FTEATE A B it « gl MRIT b AY 0 4% S TR B
ARG T
B R AF AR BBV P, (SRR R held i

= {57 -



Y

i A
4 9-8 CdS3:h iR

W RE—RIDCIELE. E9-8FmARTE CdS Rtkrh WEHIM
ERETREHE EARPESEIN N/ BHMEA B SH. B8k
n=0,1,2, -, AR IER AN BAT RHEB 3. 28]
SRR IEFRETAO-6OMNAN, n=0 B H— BHRA0-
T2, R TRERE M R TR FiERZE, K-k itk
JFRERNIBEE R M FHE BB MTRR o, T WL 650
FE LR B R BT VEHRO- TR E A, B2, f1 RTIEHRE,
BEE R 57 FRE A, RIEGRERADL TR AN B Lo,

R (O-6 )R E R ILE, AL R Sk B 25
TN RO, Ll rkoR(9-6OXRBRH » M EFHILE, B
X BrA n M, RERAEHG RN FFRE, RINCLAF R
HER

ﬁE=6“'{Z(%)(ﬂhm)} . (6-67)

FIA e 3t s P B RRHS IR, S 2

* 458 -



AL ::e"{s—(;% {haw) }—-—:skfa {6-6%)

B AE @AM T 215 R H SO0 E TLLAATESD

e, LD R B R AR, 3 PG i, D"
BAH BRI AL, (9-68)3 M, X FURL.CH S B4F FT MK
R A b TR BE.

TR EG-3 R AIRAE s LE/MORE, U IO
NARBRAR, BEHTHEF-HTHSGER s>, BEHET
T 2R BB B I o B0 T pl A S0 S RO R T, S 99 R B
BhEE, G B EhR BB T RIS ENME,

R BB LB R E W A E I S H IR S B 0 B &
Ao-10_ R — BN A B HRE, Erhfir B RE—-HFNESR
T, &M —MEERER, T2 80 BRIHERR
F i, HREHTXEBIEN, R —TRaMENEE, &
A AR T LA E S RO IEA SR . EP4rEl ¢ fn j HEZ
FORHETALTE ¢ & J BT A, BF S HE— 2 AR
BACHAEMNIENE ., FREEOER /DR RIKSEEE,
EARFER QA AFRMERSEELIR R, & AL SR, &
AR EZR BN TS E A=A A,

fir, J Al B Pl A GE AR R AR A An MIE B W B A 42 3R
Ll ST RETHhHE TR REX FEITH & F4& 700
BORSERT ZA AT « 2RO/ AL, fRERME - IER
R, iy FHGIE R, 8P R, BT RSN oy b 18 Bk
R k59 B R, ABYM ERFRASIEFIGERE, XD HEER
AT FRES 2 25U je R R NMETI EZ 20, AT LA E

ERPIRELG EACR R BRI 5022 tRE J RYOETEE
TR RF b5 i MR LR, BRI R €D, th j i Sk h O

* 453 .



CH o9-y HHTIHES

B‘f__.
' |

C’

i
|
I
|
1
I
I
I
l

a2 ﬁ'i-—— "'!"J]i

L
2

Y

—_—— — ——

B 9-10 {¥TEMefRE

-« 460 »



BGEE) § iR DM, O REFRBCLTFMIER, LA T LT
923 BT L B &mﬁa—;—mw. AR 3 IRELIS 8 18

i
3 *'ﬁ:ﬁ"’f L, 1! ,-I:E' ‘%‘“’iﬁ;;.t-'i’-afr?z‘s& A
auF!‘Jﬂz;tm%f:T‘* .

AR ST I8 R BB, 2R, 3 B ke
W PR AR U - BOR AR R, A Rl RFRLL A8, Mﬁtﬁ%
B, (M. RSB F R BAN (9-64) 2%
BER A TR BT 2R, aﬁ:, T EAHERH , AR AR T
TR G RIRENENE BN eSRT— 4 M ARG
‘e — ﬁ,ﬁ‘f@ﬁﬁfﬁjﬁu{uﬁﬁﬂ‘&ﬁﬁ(gﬁd). ok, AN
RIS GG 2 A s R A 7, Ho FERE Ry G SR s B is £ vy 5Lt
Blormt & MG ESB R, L, REBAMALNERTR
SILE-64), HFAE M EARREA LB T, KL LN
1A LR,

FHERETHE FTREARE BRI R~ L
EAR9-60)FE, ARB RN FTEILES A BT ELR 5 T,
ER[ LAE Af BRERT RS, RATR G S s B8 — 1 Sishi,
AR EE T R SR yE Py JL ,iL;U*"{fH’i’l T AR ARG
BR9-6OFURM AT, R EA T 48 L F MGG RE
B2  LIRBASRG + Defi vs, AR TR EHEDEF
£

TEF:‘:H

JE H _H.

R — (9-69)

eEwlaaT _q

UL T AABRED RN e AET LR LIS R,

1y ,Ir‘ 1—, }__1‘}3]?3-1-1’!1 T;B{[ﬁ,s]iq .
i'” e k (r+m)! ¢ k M

= 461



5 C(F st pe]”
—_— iFrZ+lrse = -
=e : (w4 myrmi (8-70)

BT IRAEFR T BRBEREH (0 +m ¥ B
F oI REAR AR AL %,

BRLL, FE8p — 10 75 T 9 5t JL R (9-58) 58 7 |, 85 L
CLAMHR R R, B, B AN, LR A L RRRIE, Xt
T B B RS T, R R T B R B
2, TS L B BT B — 5, B S BRI S Sk 1 SECANETE
Bilsho 2 H)

B2, S R ® DA R IR T AR 5 — R R
R FIRT, ERA LT HEHKE, k¥ KEm BT HS
PR RE 7 bR R Mk AR IS, B LR
85 W T 85 BR R SRR, 96 AR A0 ol TR 5 2 SR 1 BB
HEaHpIG RS, EREE R P, A R8H T 68 RO FETIEE
EBHD H TR AR AL, B AR S T IORE R A, 2, %
BT FEW FHE S, RO BERERRENET 3%
RIERELAT RIS R, LS S R L e T Ir S TR

+ 452 *



i e

AR A A

H 191 gk A ABSRBRLUE, i TERN—RAREF
WA, RIACAR B A S rp A IS IR 2 — T )
RiBHREEMZRPRETERER., L4, £@X&ER0Y
AP RRTHIRASL, B TRTHEIBNEFREIHE. R
BT8R AKMEERE, A THE0 A% MR
B, Sk, B2 RERESAR EHRR, i 3845,
M FRL i ALMRERGTHE, B2 HELE,

FREEHRBEFRHEAT SN,

§ 10-1 BB FABINR

—., ¥l

1911 AEMHHEE (Onnes) PrEARIEE T4 F &R SESk
B, A He pER THSBAR, ABZHARGREZHAE
Bl B R LR ERERRER, WS ESHE AR AR
B, UNER H RBfE 4L 2K ERBEATMR., B 10-1 &%
m— R R. KBS, WE R A/, REB AL
B, MRS Dasil BB, REERAH TRERREEO01K Y
AANEHEN. EXTHERELT. aiiSe#t. P34
BRARDTER A SR, EFRTRGRS EEETHER
HOREED VR, BRI BE , (E AR A D A RIS , ARl 2 ids (X B AE
AAFE Bl mPERGOFERM, BLERRES T

*» 463



Wo, JTRRIT ST LL | o S WA b s (il s
By, FIRERRC ISR o0 2 MG T i B

HR.,

&
4.:2 4.24 4. 26 4. 28 4,30

- ] I
iz (KD

B 10-1 He AyrhiEEERE T WL

IXFREMER TR AN HERS. R A DROES A |
FHEF RN ERAE M. hPR 28R i 7R EE B g 1k
Pl SR IS R T, on, T Bty Ui 8, Bl —Fopb 40 R &
THRBEME, Fla. KT, =415 K, 4880 T,=7.201 K, %,
WA T.LA BA, B REMER SR, B4R EmaiI,
X HRELETESE; SEELE TLUFN, BSEREAT R
RE-—HER

TR AR, FANRSERBLRB LUK EEML
MiRE. SRR EIRELMNESREREN. BRI L, A
MEBRERIETHBEEERLHRILH 28 #, R 10-1hAHT
TS EAMERERE. (RPEMFIETERES H,, H X%
Wa St Rn RS RAVSZE § 10-3 [A22). MRTH AR dE
FooE MERLDERGER, EHEMEFTERELSHETMH

w« d5d -



* 101 BETE
"

I #* T,(K) poH (00 CER IR m k£
Rh 0.0002(hHE{E) TR W 30 Ff
W ooz fh.fa 37
Ge 0028 Do i i
Ir 0.14 T i

a-HFf 0,165 e
a-Ti 0.49 W IR HE
Ru v, 49 66> 10~ A3 PR HE
<d p.515 'i 30X 1p¢ 5 fhEif
O 0,55 ] 55 x 107 A fiy e
a-E] 0.68 RS S
e-Zr .73 A7 % 1)+ > e
P . §44 B2 X 1R~ AR HE
Mo .52 gg % 10~ o H
(ia 1.1 g% 1o 1F 200 A
A1 P.174 93 % 107¢ [ s 3
a-Th 1.37 162% 107* ARy
Ea 1.4 Mg &
Re 1.7 193 10—* A SR
T} .39 171 10~ b
In 2 41§ 2693 1p JLus R LA
f-$n 2.7 309 % 10~ D fi oA R
a-Hg 4.15 112x% 107t BhLA
Ta 4.18 830 x 10 Hiloark
v 5.3 1020 % 10~ #.4ark
A-la 5,98 1600 10~ [
Pb 7.201 B3 x 1074 i3
Tc 8.22 1410 % 10~ 75 M
Nb 9.26 1956 % 10~ fF.oar K

et R8RSR AR ERLG IR (9.2K), ik
2 (0.0002K), Wi .9 8. 25 - &R R, &, B, #.
MG ERFEARTEEA B4 CEEFETREIAES
B, BEGET 2550, =G SR EFER 10-2 &,

ol I



¥ 10~ EETFTHRZISEE

T 3 | B # GPa T, (K)
Cs IV 7.3 1.5
Ba Ti 5.3 1.3

111 9.6 3.1
IV 1o i
Y 15 _
Ce II g
Si E| 12 7.1
Ge TI 12 5.4
P In 17 5.5
I 20 ' 5.d
As 1T i a.z
I 13 a.5
L3I N | E.B 1.6
Bi I 2.5 200
11 ] 2.7 T
L5 _ % 8.3
Se [I ; 13 £.5
Te il 5.6 3.3
Lu 13 .5

iy, &, PRFRAESEEEE T A EERE, HERKE, SH
T, EflRERERIbReR., FERBETRE, f£RY 12G6P:
T PREAEAREAD ALK, A T.1K, RETHATET
ST ARMES A, flamfebh gy Bill, Billl, BilV #ig &
k.

HERFAENSEMESSEMRE, HAmii BGH
ZoREmES AR TESaamibd 4, #1030
FUHE T LA A A S FML S RS, AR AR ES
HIFIEFREEENBEG T 85, 1987 8T8 T
RETH R R T Rl S A R - - - A S bR, A — it

+« 466 »



L

17

% 10-3 —&£BISLE

. o T T . : _
- T,(K) H,,(KG'
Mn-338e - ¢} 19.8
Mo-50Rg __ 12.6 .
- Nb- 15Hf v ' 9.85
Nb-25Ti © | . 9.8
Nb-35Ti - : 10.02
Nb-60Ti | 9.3 115¢4,2K)
Nb-0Ti-4T4a 9.9 124¢4.2K)
Nb-70Ti-5Ta 9.8 128
Nb-25Zr. .. . 11 - -\ a1
CNb-rsze 71 10,8 a7
. Pb-835Bi . 8T . Y
i P’h 5'“31 e . 8.4 . - 30
.. Pb- ;n o . s ag-—?.zs o _
- Pb 4ﬂTl RN "‘-'5 8 . ﬂ i

18- ﬁ% &Eﬁﬂﬁhﬁ?ﬁﬁﬁ%ﬁﬁ%ﬁ?ﬁﬁm.
2) ALk ini: Wag, zﬁ;&s«mﬂ oK it H.;{u}w:lma.,

Wt RS R B, B T GRS EAEE

B 10-2 B TR SERERME TS E

I 7 — d

Li y/Bes BIC|N{O{F {Ne
Ma § Mg ﬁﬁfiéﬁj3ﬁT s el ar
i g Ca Slt: gﬁﬁz <r | Ma F:: Co| Mt | Cua ;i,%;;@? Gr.- A_rl '3,._ i_;_-.:_ For
€5 .'_i_3.i,-j;yﬁzxiir;,ffy‘ﬁ#jﬁméfﬁzgﬁ Pt Au éﬁ; :ﬁé{fﬁ;ﬁ:{ Po i At Re

Fr| Bn | Ac

‘Col Pr Nlem]Sm Eu [ Gd | T { Dy [Ho | Er Tm[‘:'b zj_/ﬂi
Al __./'J_,I -

[ ] ) ; - .
Jl-Fa falr Np:| Pu ?'h'n Cik| BY | CT ) En | Fer ) i1y _ﬁqu"-i‘;r' R '

Vo R R A B 1 ST




=, EHARE &;;:;::}
TR IR R, R ABE = AR
4

Fie e, BIVSE M 4 S0,
- R A AT R, EM A R B AT R .
(R, o R Eo 0 7 S, B B R TR B, M AmShELIBRT,
AR AR TR PN, XA R R B PSS, 1933 485
BRGS0 T R AR B AR M R T S B L E, AT
— G, S RES B TSN B iak B AR RAE. ok
By S — A AL AR L 7F I TSI B D S R R A, H DD
WL S BRI R BRSO A, S RIT 0T, Bk, B
S0 S LAY, B R A T R B 2 S, 9F EL7E Bk S R
i, wihseanibde, ELUGILED , RN A DU L, RER TR
BT R R RN, SN ETERG 2 TR LW
Wh, Ml RELWERTRIREERE, XA REME RN,
M BT R AN, AR R RESYE, B84
SOk T, AERRA G EGE R, Tk, 2 kR
i, R IR B b I A TR R R B S AR TR IR R R
SPEUEHL, MR IR S M Sh T IR h Pl B A S Rk AR
ML R PR AR AR U RS, B 10-3 XHHE Tix dhaianh B
BE 77 St 2 R S g 1 SR I e

L B Sclb B 0 BT AR e B, AR BN . MR IRA
“TEATIREIE". BI/ERS T IR AR
B=0 :
RO, TRV R RUSHILTRIE M ORIRR R H TR,
HUE B (H+ M), 8

Fl, +2»

AL

M=—H
Brds—- S Re et UL . B0 A0 FE G O B He ik, To P RES o045 FHash
BLRE S A TER K3 B, H 4T TR L SME S Hy= H B EiER

* 468 -



llfi) e N

i (M G

T

T>7T. T<Te T<Tes My
BRASE (0 —RE) HNB

*l YR i

(i O

T}T. T<T, T<TerfHy=» 0
LS SENNE

_-\.‘__'ﬂl"

B 10-3 ZiENSRE R

Fean AR R MR HacH,, RDEIRERAE], RE
FEl (R 55 23 S0 R o RETY W O 1o S S0 B A CRLER AR R T 201
CHOBE R — A R RS TD, BN IR
BED, AR GHIRE DY M, W ARG R LIREE M 55
AR DT oy TR, T AERE AT R AL BR 9 P2 By TR R
CRTEBIES)

M

H - j_
b bV pESG PR B ER N B L
M
H= Hr..* _'_3"'
HURSE P
M= —H-—= - H,+ %

« 463 -



H U 153 5 Sh iy pOEL B o £t 1 :

M= ——}Hﬂ
[FkF, RO B IHEE A
M 3

H:Hﬂ_‘__'é':"é“_xqﬂ

IRIDA RIS RS T AP R T I sy T P ER IR RE M AT R IR £
Y. RERBRANREIEEFZRN RS AR AR RrEm
R AH,

§ 10~2 BHRIFENMHKRIE

—, BIpANEET

Mt e b R TEE, N FTRESAERTHEENE
B, £RIATHSHED SEILERENTRmMBSW LI EE
s, MTF—RBRG Sk, BT kAR S AR, F LB TR
i b A R H,, BRSNS D, BRI S
WRREGN, EXEHET, BuimassEhtRL T
YVobeRy. 0k BB RS, 3R A R s R H,
VAT HRER, W& AR B R A 10340 Hy, SeBaE'H. 83X Rt
JET B AR AR 2 H B ) — e Il i FH,
L S NI Bl e R e 1 =N O = P 5 O = A L/ ™ R o el B
SRR, B 104 SSCUGRENEERY — IR EHIE 5.1 K (i A
S IRt Rt TR R N TR e i AR G T - H cr TERIGE ERaN A
0 # R TL B ATE B0 45, 14 104 TF S R 1 &5 708 i 1] 00 R

WPt en e B, Rl W 00 ea 3% I8 10 -5 #5430 0% Briman —
BEOCHI Ho(T) @Y, B8 .(T) 25 SHL ks
poF

HA(T) =10 1~( i )“] (10-1)

= 470 «



[
=

2010 _ldﬂ'ﬂ
150 ' A A
1200

100 =] . H T } -
AR A N ) ) ]
~ SUEEe SRR -1000
£ e\ ||
ﬁ 0 L0 2.0 \ ]
~ BOOFTIy 300
£ LN -
i N "\ i
| 600 " . - s08
NN
g wobel | & | % 400
- E}T{ N i
g \ i
i 200 %‘; \ \ \ 200
- - ™ \@\Q \ \\ \:
e . i . E L
H T . i ?'319
(a) T(K)
B 10-4 WELHhpmAR SR B 10-5 A nEE

B loe-6 AREPHESENLEE

« 477 -



B 10-6 X ARG R, T, LTS B (0 BELE, 7T
T, AT B E T 17, WP AN, ACH8E ORI, 77, Ve BRI
C0), FIREFE(10-1)3 M I ik, WL 2 H.(0) B3
TF10-1h,

BRI, H (T8 H -T RIS o i S A RITE S BPIA K,
f0 0 10-6 [P, A H (T) 28 b % Az A 1540 25 (3] s 3]
2,

AR TR A I g b Al L PR R T Al — iE
KNG, P AR LR W E BIE H 2, XA R g s &l fie b a1y
e Fr i I .. ﬁ“’jﬁtb(SﬂSbﬂe) E RS2 R -
I 5% 18,456 ﬁﬁ?ﬁll’—ﬁ'ﬂmi‘faﬁ JERE, SR ARSI TR AL FT K
WA R R B H, B, 38 e R e BR, X MBI AR
MR BT, RHRBENICMANAZESN TR, B8
BB BE RS EL, RERBRHEEE 5%, x4
SRRl R Rk SRR R RS e -fl?%iﬁ'ﬁj.

—. HFokk#%

ST E SRR TorE SR EER, i
e, sTOlB A S ERD P EIEBFT RS
ht T TR B RS AR BT 3

G=U—TS+pV (13-2)
307787 S 2
dG=—SdT +Vdp (10-3)
AR TRATRRE dV B R DX ALIETh
- pdV (16 41}

RiNRy, BEITIAEFZECRGENTHRBHEL, MEHEE
TERE I BV L, S(10-4)FR N B B ILTEDh

pupHdM
(3, v DA 0 BRC10-2)30(20- 3009 JE R, B IA el h M &

-.4_?'2-



G=U—T8—u,HM
AR R

dG=-—-8dT — p, M 0-5)
LG AT) FEREEATHIE S HERNE B, 4 &N
%?Mﬂ%&ﬂtﬁﬁ?M§ﬁ%%ﬁﬂuﬁﬁ?@% ¥, &
156 (THFRREFIIESESED T AR, FEEIH
A Ag R B vl LA 18

—HE Hb TS Y
G,(T,H)=G3(T)+f:(ﬁpnM)dH (10-6)
EHE T 2R O B i e
M—_H

i (10-6)2F]

G,(T,H)=G,(T)+E-1? (10-7)
TEHZPREHEB=pH, (10-7) IR0l BEK GoT,H)=G,(T) +
i
____B2
2 I

BNEHLSREN S G S AR ME, EEE TR
TR, Wﬁ%ﬁ A T ST, I, i B R MG (T)
PLOESTERGGA TR, Bk R A R, B sy FFTE G W0t , 5l
A1 “w' R A SR A F AT IR E AN NGO, RIS A B - i
CpE ISR H B, MRANERYREF SENENGAY AL

G,(T)+—‘E;—"HE:GN(T) (10-8)

s 473 o



W ngh, MeAMHEANELEERERS, RTINS
T, AR BESEEEFEENEE

B TR R 08RG R WG IR, ELERR
EHFEHERIC TS ERENE 2R

GH(T)—GE{T)-*:#T“H 0-6)
WS XA (10-5), 4.5 =~ (8G /0T ) 4, e NE G
BT CARI G (TYRG, (T)YF 7T .
_9G.(T)
&“_“ﬁr“r
3
= g7 LT
Bl , 3 (10-9) 5k 38 e 10 B Ry L 78 44
8.(TY— 8 (T)= —MHF‘;Z{ (10-10)
M (10-10) wELH BB R TS, FIFFREEIF

MR R EERHBEET, KO = 0L 10-6), HTLA, #IR
(10-10), IRT(S,—8,) =0, BUIE10-6), T £ REB I A4S
RAERET-T, (1 (10-10) B H ) X Fiih e 8 30F
B A7 FERE I I 19 % A o — B 4,

R (10~ 10 )R AH L 55 1 G AN , W A7 S 4 2 3%

Oy -8
Cn“‘ca =T FOE
I d2 i d IT N2
_ 4 P = Rl S R ettt fy "1“}
P#uLHu i ( dT) ] SDEE
% 8 A Wb A8 T e g £ =0,
Com €= T, (“i{’g,) (10-12)

* 474 «



MFET =T 0, dH,/dTRRE, XPEE T, /A —TRE,
B A T hEEE T SME, B 10-7 &R HE NS
E4FEMERSNILRCET U P EF BN LRSS T H.8

fi b Th B E B ). @

0.0l T—f—’ I
L -! . |
| ] ;
- | :
i , f?sf !
S ———— y/ -
! { Fi
\':._.En.uu-:: — S By o
ot J | N A A
£ i / L op
e | —
! al"f !
_—
ﬂmﬁ:ﬂ/ .
{13 L - . 3 4

T (KD
& 16-7 LB P ek

b TG EDARRBHRT —& WK, £7T. 1)
TR AR, R BREN BT —FHITH BRIFAR
A, KRR ENGEERE SER, EAME HEELD
T FRASERN D A R A R R, LT TR Sl &
T=7T a4 HATH AT IH, BEHXHAESHETD
FHEIUREMEG Y m, AR EE,

§ 10-3 =R

R — R R AU LG, i 1 O 2 L 3R e BR L Znd
§ 10-1 3 eI FRGCHI, 28GR - R A0 05
o 475 »



o A A 20 At AR R i F 3 TR . &
Brb iy A LR ER T PR AR AL ELVR HFP

_ B==H=M=0
JAMER ML L R ARG EME AR E RN ERE B, 2
I AT R 8 B L LR R FE AN ]

SR E AT, LR AR BB AR AR B AE T R HL IR A A AR
1, PR RE IR BRAL T £ 8 R odls AR A, R
A 5Pk, 1936 4230 « B (F « London)Rugh - 2% (H « London)
HAAT AR T — RSB, AZE— R USRS BN
MigndopL, FEMSRHBREET A RxESERlENmag—%
HE— A M,

—. RYFE

HOAN R TE— B R RO R R v — o, BR T R Hi B 8510
ZEH

j=ck

HBEFGF AR E. LB RE—ENH BRIt
APEAREPELE. ®OML R BREEE. B FRH
WL B, s R SRE 0 S8 Rl Bk i g i e & R R, fE— g 8
T HAS 2 TR B B R, LR, LA o e R 1 PR A B R R
BLEL TR, B

9 1 ]
"0“&? (J‘s)""AE (].ﬂ 13}

AR—ER. R EBAERERESE aTREE BRE n, PP
TR RS DER, )

5 3
5 ) = —n.g 5w

+ 476 »



e (10-14)

AL
A

MBEE TR

| OB
vk —ar
- A (10-13) 454
[0, T__ 0B
vKE—A(;FJB -_ a‘

B R
2 [y (4.) i Bl=0

HEE, XA TFREREETSREMERN, EXRREANR

vx(Aj)=—B (10-16)
(EIERI RS S RE 5y , I R AR Bk a7, FRATIBR B, X &
‘BERTETBE-NE B RS hih PRI RS RE
Wi AR 0, feBEEEIEES SR ZFE LR, FHEN
H1

0, 1.\
57 (Ai)=E

- AT R ELRE R A e B R S R R A
7,
BATERE, EABBRIED, EHAREERTHIOLRSER
M, B, RO LY &, A, E&EIN, FREERS A
BE < RN, MRETREMR LEENAZT EEAF TR
h, SGEFE T MEA AN KA (10-16) AR 15 i B .

T AEHMETEERE

-y



(Ef!ﬂﬂ»ﬁﬁﬁf"!ﬁﬁ% 7 ﬂﬁﬂﬁﬁ%’% iﬁl?‘-“'%’i)
V x B=puqf

FiRER. PR BEHZ .31
Vx(vx3)=—%3 (10-17)

& T
Vvx{VxB)=v(V-B)—~VB
i v-B=0, ik LX NS

vﬂsziﬂa (16-18)
B LLE S IE A R BBk BN B AR R e T
Be TEIXE EA— M, BIRES LR ey — 8 R i M i

i exp | £ /500 |, JUE S A R SRR W

M
exp(- W) (10-19)
2.

IR n, BT RBHHSROT 5 F MK BRN 2~
10%3/cm®, WLLRE] VA u, <2 x107%m EHik, REEieA N
BT B A, A R R B — A H IR I I, %
BRI RERE S 10 R B R

TR EERY, 4 %%W&%mzﬁmm#mﬁﬁm
B T oA B 01> B 5 £ 4 S A TR AE SR TR 130 N . Slp
SUEESK T A AL R R BB 1S B 5 R H
BBRE, B, ERFEETHRGLE, BB R
W 5 T T R B , B0 835 7% i e 4R 745 1 398 A Tl £ 000 B
P B NN TR HREROTERR, SAREAN

14?84



i A om
/1: =
Voo~V ima?

FHEA( S ) i BEL . B 10-8 oF ST A RO AL

BN LT fen IR B EN, n., TRE0E 0K BHEER, BRI
Bk, FIRTDE R R0,

ﬂ.ﬁlﬁl i l !
5. m.'L . *""'?m %
- - ‘?‘\
I gl - — E C\L\
0.007— .
. S
il 1 2 3 4 5
T (K

B o10-3 T EMIEALREE

FO-AHPIHTEREE AWMREN, BHFHMAEENK
FrfofE, RBFFIH T #(10-20): 0 I AL S, Hhln, Ba
MAARBTNELY, hiF 04w EH ZAFHEE L &
%, MHMMEBME A LA ER, AW A LR, X8, —F
B, LRI TR IS FREEEERMN, BB —F
i, SRGEETAE — kA,

=, EERFIES D RN

fefcEmig b EREER A REB SEEBWEIFEER
HUTE . T MR AR A

' jo=0FE

FELGEEMERMNSOLT,E=0, FFLAEH B AL, R 2

» 479 »



F 10~4 K el Em

i & A | Ca? | g™ [ In® | PO | Sa® | TI® | Nb
AUEEDY (A BitG | 13¢0 | 380 ’ 646 | 5850 510 1 az0 | AdD
. i : __‘f—.-:-a-:?a 1
AfAgT 160 5 1104 ! ‘ 1370 ] 34D l | 390
|
. = ]

1y T.E. Felrer and A. B. Fippard, Proe. Roy. Soc., A231(195533}.336

2y M. C. Xafhwud, XIT9, 24(1558),1383

3) E. Laurmann and D Shoenberg, Proc. Rey. Soc., AI193{1046),.563,4

PEf S TE R A 5 i S sy

47 M. Luck, Proc Hoy. Soc., A208(19513.391

5) A. B. Pippard, Proc. Roy. Soc., AI10L (1347), 385, W 3).4),

§r H. @. Uskapucxuin, BAlII CCCPR, 85(19852),749

T AL MEREE
WIHEEL T OEE IR T EUR RN, RIB e F B0
B A3 i 7 55 5 F2

AxH=p,j+ u,e.E

L AR E RS, -+ BT L RS T £ AF R % P ] B L X ORI
FTRZEW S by, (LR =T UKL 15 0 0% A B 30 7% 8 4 1) B8 o o 14 i
HTEHZEABREREBLUACEBEE), £ 8600 T HEk
FR N S, T o 0T B f A B S B R RE, 77 A SRds
T, I TEBE BB D XA BRSO R RR
gt AR RS AR, IETE IR TR T AR R L e R B e BR s
L TREER, ISR T, ’Elﬁliﬂiﬁﬁjﬁj B i 5 B L R
Bt BRI N BB ARIR AN AR RN . 8%
(e LI e B UARE BT I A e E 1 N ﬂﬁ?ﬁ‘lﬁbﬁﬁfﬁﬁﬁiﬁ 7 IIRT R e X Ao 5
SR MCETEE A — LR, RS 00 Mk R R TG TR
B, B0 9RAEAEHATINERET . MEOSEESE SWEH
M RTEE R ZHM . S E TR BT i8R 3k &, Ji0m
HURHL A 208 X R 10 8 T ili R AR A N, 72 0K s

© 450



BT,

L0
Lo | q
i
1
& 'i
0010 Ir
g :
I
i
[
1
,01 -
¢ 1 Tod

T(K)

A 109 BEEREFERTAMBE

B2 SIS, IR i8R S R, R — e A 98 35 LR, B
HREEET, MRS FEE ARG, SMEREMTE, WER
A 2T HF X R R R EREREN,

§ 10-4 &#E-BEHE

LR EdE N, BT EIERA T RAKD), LT
B<ibat bbb, B EEE, REXRRELEER B R RET
S EN R e, RIRHTERE . RIMTERE WL SR E
AR RN, AR RIS R B R R E . AW,
n, ~MERANRRETHERS, MU EEE BRISREE B

1950 £ 4 22 (Ginzburg) RIFAE (Landav) IS
iR AN BAes T — B m Bl Friid NS
BE, M TFAESLE-RBERRSZER n AT HYRE, 0T H
275 A B B 6435 BITy 56 8, AT o] DAAEFR T £ /5 3k 00 B 8¢, RI A
GRB-BEMREESRHTRE n. () BYHER, EBERG I

= 481 -



FLE EOD LE e B SR HE T 2,
G HIR- BB BT RE, MBI M, TR R
() RENE V(P EX R

Pplry=w(rier) (ic-z1)
P
o(r)=1¥n,(r)
By
()| 2=n,(r)
.-u” ¢y ST EE R (OB EA, e(rH M)A T, $i
R YRR ER, HIEWE (=0, AT

JFﬁrﬂ(r) =20, W (r) PRl T #H MR,
a2 -BhEER, B TR RN R

1 I | '| ;-' LRI
1 mL AT 2gA 1}J—I— ay+ Al e (1G-22)
10k
1 r = - i_ * \1 "r i T ‘-u'{
Ja(r) - PPV () - gl e )]
2
s M OTIOV S (10-23)

OO EAEE-METE., NPACYARBE . oMK FRE.
VEAIR R S PRGOS, WR RFEE b ig«E A EIR» BN 2§ 0, 0
X HR e i,

BreEtsSERSE A ZE TUSRKARESE [¢irn”
RO R B FEAR AT HE 2 I EEIE, BT S0 b B IR KRR, Ak
RBIFAPRFEGRAL. BT o) EREIHLAREL. T
A B X B IAR AR, Bk 1E 4 B4 B R BEAY R IR b Rk b
H-T5 ¢ WBERFIRIEIE M, ZETHEEBRNBR.
EEREPHTING—#, WL (p—qA) A SIHER B+
SR E) B, B LR %R, d1E BAEER 8ot Sv*ih A 4, wiaT LA

v J52 -



MEQ0-220RK. (102X TLUXBRLT KR
[ﬁ(ﬂ—z gAY+ V(r) ]ﬁrf'(r)- =la|p(r) (10-24)

o p= iRV, V()= e(r) 1% [RIRHRIEWL  2eHR
WA a<0, 4 T F 28 7T UATS R P %
X jal=a(T.—T), HE (10-28) B his— =2 m,
WA 2 ¢ RIIFARSE Y ()M v =< AG) @z nisit sy
AR, BRI »(OWUERAMBESRTHF %

R (HBEAEREES. B2 SR E-PEE R T IH
B(10-23)R, SEFHEPHERBAREMEG, SIATR QLR
=2 ¢, HERE mT =2 m, M (10-23)RNVLAB K

T Ly () Ve) — ()8 ()]

L(r}:h;

YP(r)A(r) - (16-25)

Hpir)=alr)e* A
”
Gery=—Lon | ] (10-26)
SGECE R R O, i@.fﬁ?% s ny, Hrdose ML
FER(10-26) By, M 8
n,q%?

?XL(?)=“‘;;*—B (10-27)

1m’ B R(10-16)F. WaA(L-26)h e, BAARAERE T
SEiR-BESE T REABERAMN, mMAgEIsttm,
P sk i Ry R LR R TR X E R 2 A R R

-Lb:

.« 485



—. BFEE
B SHHN v (TS ERANHEIE, X HEE(10-22) P
R SR ERXNE, &
ap+ B¢ [Pp=0 (10-28)
B R |

e itk

RSB &R, AR R B R B
T (10-23) X 5308 h i K BN A m;ﬁﬁﬁm”fr%:&ﬁ
Bk 37, W] AR B e S Bk G R B IR

Ap= (ﬂi}.g )”: (10-30)
XA RCBHEHRT, £ 2-NEABRT LS SEBEIR—
PSR,
MBEFERE ¢(r)MESREPNT R TZE R (IB5H R
), 8 F—#RE(10-22) T LB R,
hﬂ dzw
2m* da®
HL&¢o=9+f W ALRBRRIEF XKD L, EHH B=
—a/ ), B RT f B AR

+ayp+ gip|ie=0 (10-31)

% X
£ =12/5 m"|af
#

f=yp—v,=Cexp(—x/&)
Bl R TRERIEELHERALH HE REAM T K
B, GBE E~107tem B R T Tl B AL(As~10"%m), LIF
KAESBI . MTRELZ-TREEMES,

s 484 =



= BLREFE Q
B R B T 3 e TR B TR,

A 10-10 BB RPN EAER @, TR, WA
(PL:?E'(I}U! n=_0,1,2,+ (1D_32)
B

™) \ s

Bl 10-18 &5 B A T Rk 2R
A
h — ~1&
Dy=——=2,0878 x 107 15W,
2q
'{;Du ﬂ'\:‘{ﬂﬁﬁﬁ%.

FIH G0 E R, TLUEYESFRANEE 2 & 7
. ézliﬁiﬁ%-ﬂﬂﬁ)’j"ﬁ%(lﬂ=z3)_f*%‘f’ﬁ

Jo= e 1¢=[3A
MWL SH(EE m*=2m g¢*=2¢q)

, 2 q 1 .

V=T A

fe RIS BT B By T, T 2
P vedt= 2§ Adre § o midl (10-33)

PRS0k R f.=0, 810 IR AME -IAZE, B, L5l
HHFIERE v(o)BAEYE, (10-33)RZ2h RN 2 = gty 8

* 485 -



5{) el —= 2 nw
p

T
99 A*df=§‘g’><14-da=¢’;,
r
BriiA{7.
f
@1_2'2?1::2 =X 5 g = n&,

HI(10-32)5%,

W Py fn 25 1% - TTE O I ik B RE i S A b —#E, Tl
ATHSELUERUBAREZ TR RIS, XL 220G
FIE. BN RS EREFRE PN T HES T,

A A BN - FE AR, EAMNMNESEEB R
Py d, EZE-PREFEREIVERT THE, e &
EM: EHUE P REEME R, S E-BEBTEF RN —H,
TR, Bk, &8 8-METELREGE AN, & B el
INTESEABMM AR BOE R, 2, 2213018 HEESHN
At EEAREATH T AE MR E.

§ 10-5 BEIZHITESR

ERHNE & - AR e e B e i
i A ER A, H B 1957 4R, BT (Bardeen) FE{f (Cooper), Hi
HEDLgR (Schrieffer) M MM S A Wsr T2 L B 71
YR EIEEHE, W R A BCS Mt | _

ERSMAIR BB R, AR e R BN
B, 19504 LB RB, FA—-HBRLRHEMREEN T. 5R
ERTHBZRGFETHXR

T, M=% %

1486.



SONRMBBE, M RLH, ez, KHIR HE DL

RBEGENER, SEAMINVRAE F-REmESBELIERLR
SOl T, R AR T RUR B e E i 0 S & s 1R
SIAA T RIA, 1900-+-:H=;.,%%(Fr011c LT
A ZE e e e N R R
Bl X A 7, o7 B R 5 A R BTOIE .
BRI, [ Ul B x B ad e £ FH’*JMHE{ }Hyafﬁ.sicﬁh%
R, ELE TSR, I 10-11 doREE [t 7 s L1553
il PR AR EPERRR S, BEART O RE . R
B FRETCAB AR E TSRO AR TE, X RIET
ARG Z AT E, BRATIEME B2 ik & L4
fH, HEmEMPREZRAXEPRESEEZH & 2R —E
i‘fiﬁ‘ X A B AR MR HE S RAE - Ade=R, AR S T AL RIE,

CHSRE B R RE AR SES IR KGR FER IOy 18 {nag BRI
B, M FRERN RELTE AW T JLF AR iz
PR, AFRERE, S48, 00 b F 2B HEBHERMRL (X
MECEHAPREAMEARE) REFRATREE B ST ES

P o10-11  fhE 4608 e B oi0-12 kSRR GENE T
TN AR & I 5

« 4R7 =



Ry -TRIR S IfE B S R e, A3 & R s 1EH.
B S e TR B R & R LT3

LB T A A TR AT DU R ) B MY A9 D L T B A R e
AEEPER R, HIERMAT TR TR R A AN &, BT BERE
THRAKRE, B ki=k, =R (RS REHIELD , 0X 4
geld b +h,=k, FFR ALY E L E=2 k. cosd,
10-129 38 L EBR XN RT3, H & 3T =01
k= —k,, ¥KRER LB F AR B Hy -t . (kA =0 MO ABLE
FRERMREHEAT A0 HE R, FHRR. W TFETEER
Rorg, {fF k-LISPT AR WrER i b 28R o BB 17 ik, HAR
AL Bk pAk/m=hoq, XM RSB IEFE. Hitk,
I BEHEHPA R TN R RIEE R, -2
IR HBE, T B ER Boge AT RR L, S5 S s A 0L, SN
R 1A RO AT B R AIT.

i LW, Fe T AR Bl an Frod B &R . fEIER AT,
%-?ﬂﬁﬁﬁbfﬁ:ﬁmﬁ}ﬁ TEAA SRR, IR RREAY, BT SRR ER AR

- I R ASE—R, AAEHR R ERHE N d T, 5 E
ﬁ%ﬁﬁ?lﬂi—%'ﬂﬁI;JFFFHT.HHEH?J@‘J%% BiEmiA b &40
F, -], 33 el - 36 A FR D B4R AL

= T=0, £ T H AR DIFHEE M 24k 72, 2
MAERGHAE, B— BT R AT 4~ BB, 520
THE2AWNEE, WHRERAPAIREEEES2A ZrtEL.
XRH R, BB R R SHFEERXDERY :.l.:
1B BCS BigH

A=2 ke, expl — 1/ N(E)G]

EH o, REHETRE, N(F)ATRERCHE S HE,G
ANEEF- T THAMENARE, NEHNGBRRER T
A48 7 B,

+ 488 »




AP R AR EROER & F A e
SRS, IEE R E R RS EREON JeE, (R
S — R, DIB P A — PRI L, AR (+E
=& p TR B LR H R R RERRAR, IR WP S W A RS
BR AT B ol YE L FH-AF RN FE T=T 6, B B8 %, AT =0,
Bl 10-8 Y& T AT ) /ACO)~T /Ty ek, sigk R BCS £l it
iR, L RA, O, x, L, & diRAE.H. 8 N EE R,

[
=

) r .y ﬂ
lvl EL-"_'_"'-'I"-
W

0.8t M‘ "R

« uf"

a
0. 7}
0

LG

ACT) 7A(0)

e o
bt B
T T

0003 0.3 0108 -:1.]5 AR 5.3 T
T/T,
B 10-13 SiEFERE RMAE L
RIEBCS g, T=0K KR SR R IEE 7.2 e i 2.,
2A{0}=3.83 k7T,
7e 10-5 WHUHRT 2800)/%,T B8, thF el WK 554y 5 Mip
f 3.53 AR, [A(MOEERAFIRG 10-7 b fy B8 & 8y
1 =,
» {80 »



# 10-5 2AC0)/ kT HHMBIA 6

|y
i & * i & {&
4 3.2+0.1
He 4.5+0.1
I.a a2
Nb 1.8
Pb £.3340.01
Y 3.1
Zn 3.2x0.1

el MU TEFERINFAA BN, BT RT3 B 7 2R
W CHEAT b AR B PR PR R S T-50 7 B BERE &
oo ti, IETATEURM B FRI W&, FANREX R, il
- R E DB, 1R & R, Wl Ak REE AR T
o) i R B Ap~h/&  HIBHE TR BE A B

ﬁP_g)_ﬂ _ Pr R
ﬁ( =P m £

2 m 17
RAE e #EE B /DT AR, WA BT A RE & & it BTEL

_hpy

EF7 24 BCS HITFRE., HA)MBERA,RIEH L £~10%em
(5 L= AT REFBERNERS), BT, —4
FHL - X 7 2 ) 0 R i v B R IR KA (27 0 | g B iy — T 5) . &0
PACEF R TN EHESZ XM AER - ZREEN, R
WA E A MR R, A D BN A RPTIES
R - AREE A A S HDAS A, AL A7 TE — R CIEdE, & fUaRAY £
AR R R, Mk, BT iE G 7 X FIAEBRET M B b4
R IO RER R, —XEFEMRSIEAAEHN AT ER

MRTTAER, ERESET R TR S8 RHER AT ER, B

v« 4590 -




kA, BBRETHFRATHRE, ERHOEIeE ST e
o ETF A AR R AL L BT S RE IR KD R R
SR AR 5 Ry MR A B R AEE TR o e 2 TR
ST PR ORGSR A A B R At TR
FEAG T4, iR F iREE, HAESELTFHEEGKYRENN, 4
P BB B EAE, EM I EBRSEEAR 58 p=

vh g (kg )b, (SR )b B s K

hEs T R S A S, W 10-14 R, 7E%

T S A e L o BRI AL R R h MR T A o PG T AT A R
LR ORI A€ IR M - AN KT B A0S AR A i i
el DAl AR PR R BVDAMGIR G T 0k RAT R oy B
A G TERCY PR B R R FEAN R o BT A B
T 20, T T b B YR B, JETL 8 (e BT T, A
HHA P AT 07 3 60 IS 0k B B B
N8N hR/2,RIAEHEHE & &
ik, ShRE N T , ey 3 g
T RERRMS R, S RAS T
o (HO B R 3 A 5
LAR A, B BN EHEE L
IR LR B S EERaTHR
by L B 10-14 B4 TR EIEs A
e RO ER B R RURT IS M 8 e B MR R, Aol R

g

= 401 »



§ 10-6 W|MKiBSH

thk £ B e ELB LA S dh £ il 10-15
§ 10-2 B 10-4 ZHIF W), FEE —Rig Tk,
SHE, Al -SSamlidnaRE, el

(a) Feori |
]
i &% fp &

F ' .
2l | 3
3 A e L /1 1 )
. { |
- ) .
_ 1
.. L |
yd/%——aﬂfﬁ e E R
- He Hca H
Hy— (GJ - (b)

B 10-15 RN (o) M—RMDHE () BoREE

10-15(B) TR, FERILI S EREMAGR B, TRy
Ho M LIS eg B, M40 H<H,, B, #RGETREE.
24 H>> Hoofi, FER RT3 T 24 H < H < I 0, R TR
&F SXITRE R I TR L MR e sb, TR A BA R,
X--RAAFHEERAE SRR T, ALY kS kRt
BULE TN, 5HE—RESHMIIL L Tl 55 rR 5 i 2
— R A
H, (T :Hm[l —(g—*)z } i=1,2

&

Mot B 10-11 B EIp s s Rklse, WA I-7 3 4r
BEADREE, Ho (D) PV IR 8 SE s ..(7) DL ER X,
WENE H AT 5 Ho(T) 2 IR G &, B2 5 0%
ST R A &, PR INCE RN R SRR, TR B R TR N B R

+ 492 «



B.-E'.‘E-';ILEa‘%ﬁﬁfﬁl%i&iﬁiﬁﬁﬁﬁﬁ,;ﬂ-n,@fﬁ-::, BB A

ity R ER AR, X B IR ESRERE SN, BAETE

#HUERR R 2N X AT nEgR, @i, i

IR W X BB E AR Wi R, iR P LI R BRI A I At g s 4
ol BRI IHR. BT HRERTERE,

h’*
® & & ,#
® & \
b & b\ |
6 &

——

&

B 10-17 |4k, AMRFOIEARE FFE
SRR L SE s R R3S st At A
TR

FELAKRE G EMBRRABNEY, RS (Bsmann)
$55%5 SUR (Travble) RASR i R B R3S THER, 8RO
500 A) ISR I TERC TR A BB AR BT, X
AEL R RN A EE X ERNEL Y. B
JCAT B R T R T B PR N R B, B 10-18 B IR MR EI RO I B, A
W BRI ER, VR RS =S He T HET, 3 R B 26 5 ke
HEIE 3 XA I I i B P A (N i 2 AT HE R PR R A 8. SR —
MREBIES R RIS, E iR SsSTRER T,
ERL KBNS ARIE, HEREN FEEEBES ARG

» 493 »



B 10-18 R &&AON L e

BERMOLEN, ARNETEEREMETENR 4. ¢/ 0 -8

t L 1A .'F PRI T »~ -1
MRtk HAT R BOR S . SeREFRINN, =h f;&u:z;—_!:;?.;lﬁi”-'éi s

MEW), ERAMTIXYER. PrULaiia ek R AR HR i ™
H,

BRI AE T AT S ERAMB SR
M, E¥ARES AN FIA MRS 8RR S,
MAHEEA—ITTEE., #XABIE #%[ul‘ﬁ?ri&;n_ﬁp'“
i BIE TS B IR PG AR R TRE LT, BT EE
AL FED TG TR R ENS B, {'E_?‘.l:'ﬁ.;‘;_'-_.i‘i-_‘-‘kg_t_
, IR ERELBENATE. FEEgadng,. 28
HEEH ABFEFEEREE A, RIEE, mR P reE, a0 NE
MEH ArpHY 2, HB—ARWTANEMETRE (RN, E28-+
BB TR et ENE MR E BEEMm, HQ0-9) "M, A fh
Bk EpHE2 2, BHRATES

»40% »



o=£ (10-34)

FHES>AL. B H<H, I . FHREAE, AAHEHME TR L
BAFY . XBAE -XBFENER., FE<i, EHH,
(TG 3, 7 o7>0; BIEREH N T T G S ii
Wil 5 2BiE, FEfEhf, XH#
A BEEFEERS LEAMN., BR AL TERER T
THRBEAMNIEE. M 10-19 B HE N T NRESESNED
AERS ELEE,

BITRUREERE A SHETREE 2B Y

)= % (10-25)

« FTRERMHHTSE, s R — NIEEN, « RESHM
MBEESE, 0030, % E=A,R v ‘*g — I EFHERSHK

Mgy, AB(10-35) DL IUAS NG o ST RO EE IR TA T o) T 8 HA
BB ENRETR L,

—r

REm

W
|
j

1A HESE o AT

B 10-15 mREREHFEEWER

*» 495 -



1
:F{-—.'/E

KEHAEBEHHTRENE £ &4 1074 cm, l:h?ffﬁ
(#1930 5x 107 %em) K& M &, [N » /b, REREAIL, EFTR
g -REGEk, HEASEFNRES TWiL%iliﬁ%EEH&&iedn
mi B e A el & R "‘*rinr'z#ﬁ?{ii}lﬁrrmn} EWREE. W
L. — &4 & R4 B aiin g b iy gy Z 3848 R,

b SRR AT S e, JFPER TN
FARER B R PR TR AT BB ;ﬁbﬂﬁlb IX BT LD B

fiife] ‘-f"ﬂﬁ"(rzﬁe.ﬁzé;. <A AAYEE L L, FETELAMMEHE. EaA
2570 IR R AR S AR T TR M n A, R R R AR
RGN, FELARLE RSB RRE, SRR
B AN RNOE R, JRAN LG T ks S AR AR A LA T ET AL 0 3k
B rTIL OB B RS B R K R AR T

W AT - PR I e D, BrEL . I SR Ee
o ﬁi%’?fﬁiﬁ*ﬁh?ﬁi%ﬁ, HierEiump Iy AsssE £ Ik 3
£ F-RlFANERERRE, RTRERIRL RN
1%, w.f’FJﬂpﬁ’r:%E.atﬁ?f‘-ﬁij"ﬁm?ﬁf]ﬁﬁr%-@J}ﬁﬂ{]%ﬁ-u-.—m%. SR
FERRES EEEIEMMENE g g, Mok ™8
NOTi g - Vi OB T2 T d, e & &
KA AER B, A1 20T 3%, 2RSSR i % g ik 2 x10°—10
Afem?®, BRIHASEH 10T LATFRMA, Wi—RILPERE B E 0
NbTigk, 40 W I N B, G R R RS T3,

§ 10-7 ERANFRRIEIAE

E—TIRIVR I 850 R K (Giaever) 1960 85 £ T —T
BERE, RS RrEdfdEag BrEaE e, 5w

» 436 ~



#R ARN HE PR

B ERa BTG RAMD BammIT, RAKR T W e
T - R BTG, TSN N-I-N & 442001 L ug
W, LT T RE S — 2 JLBESR B -%22 ) M. Sl
[MACN ST ik 1 Y [ P o R R A TR L "F: e st E
B, MAREERFEEANSLEENRL VAR
k. PRCAEER A S 15 ﬁmé,ﬁ%'ﬂﬁﬁ;w o8 f:..:ff_"[lzﬁ.
ek, HEmBIEVE, MESRE ’n.ﬁ%ﬁ%—- g, X
FERRTE N TR b SR TGRSR, RO 7 ST
L RLAREE,

1960 SEFRIREH, mREREFH-PELES B E,
i R TYF PR ZR i 1 10-20 Wp RSB R E TRyl 2%, X
W7 MR- RSB, BB S I-N&L, Sk
AT TEFLARK BB A FLMAERE, EREIFE X 2A B 10-21
il TESENRAR TRARERK N.(8). #i5BCS My
:ﬁl

N(F)= N‘E)l?_““ |B]>A

=0 , | E|<A

Hp N(EYREREFGEERE MERERSRE EEE
BRES. E|E|<AK, N,(E)=0, ZHHIERBKRNIEE LT
&; ZIB|>AN, N(B)=N(E), #Z|E|EETF AHE N,

N (E)>oc0, %2037 R FE g FHE 2 AE‘EFEZWT#IE%%H‘:

LSRR EL, 4 7=0K i, EE&‘E&EZTQ
MR T, 2 AR B ASE, MET BCS Bitmi
&, M T<0K W, Bl FARCE, BNFETER 2 EHA T8 8
f, SR, EREMZ THBEALBRSHEGFIRIENR), GF

= 497 »



JoOEES

¥ S—I-N#&

—— f(B)

' 1.6

B 10-21 #EBENPNTEESE, DR T=0K %, TR

10-21 P RER H 1 720 K B i, BEREH LT 48,
HEAFAR A ER, D X HFRRTTE MR SRR, X
FORKIEITEMB P IERER N, NEESHEt—5 B &%
B7 R P F i AR BT IR L X R OY B BRSO A A B T A
MR —BHEHEL, HE. AR ERB SRR, 45040
oLa,

TEFERE L PASRRRS-I-N £ B r BEd o

* 458 +



(a) o)

B 10-22 S-I-N &8t 7rREad
(a) WA, (B B bifRE

ift. BHT=0XK,MHE 10-22 "ULFH,H 0<V-A/ghT, REFf4:
BEIE o, RA % VA /g, A Pk B B i ZE V AR BA/q
Bf, By FAEGESEMESTREG, Bkl 28 Ly, V 455%
g, T IR MV GEERIL Al —B 2R, BT EI>A R,
N(B)=N(E), Wl 1 Bl ER%E, 5 N-I-N &R &R R —
B, XPEE 10-20 BRI S-I-N & i - Bk B h &8,
T T0 K it TG SREMZ LEPERT, BRY FH VR
SR Y 0<V <A/q W, A BT — e ORI, Rt X R
B i B IR BN,

LK ES R TRSEMN, BB S-1-8 4, [ AL
B SR BT K S—1-S 25 [l i -l SRS M AT 1. s
SRR — B AR, - B AR 15 S-T-NAEA 26l FURRE
AT mE R RIE D 2 A, IR BTS2 R R,
BEBRAST, 4Bk A1, 80 B Ay >>Aq, Fo A3 - 1B FR 38 BRANEL & 2y —

A=A

6 Mm@ 10-23 for, & T0 K #, V:T&s K22 58

.&1 -I- ﬂ.g
¢

wB| K, V= B, i e, (T T=0K, Y

* 438 -



y =4 ;ﬁzw,iﬁr&iaﬁam
£ S-1-N 453 S-1-S Ahdy I-V 8 ¥ TELH SR

Faht
L
1
!
|
|
1

|

|

k

H

~ 1
~

a 1

I

1

e 1

|

(4, -a2) & ~==

r"“"(ﬁ:l—ﬁz}!"q'——_"’i

2 |

{¢}

& 10-23 S-I-85 gk ACE TR LI

Cea) ﬁ%?&’]ﬁ&!
(b) PR AR
(c) Rf-REXRR

* 500



§ 10-8 HBRJEVE

1962 4F #1155 92 TR (Josephson ) FFSE T A be 48 Sk M — B2
G lA Py S-1-S £ AR LIS HAE N THRARE .

1. SRR, AT AR R E i, R
AR TR ARG, BEE IR R AR I, i AR
YA oY . XEIER D ERA B RV,

2. MEEFRS ERRE V=0 6, ﬂ}féﬁ#&ﬁ‘ﬁﬁ%ﬁﬁ?iﬂ*&’a
BROH R, X R AR ENESRE, KR o 5V RELK, #

>

HXHFR 0=2L0 S A o) R H AR

(75 25 E e AR ST R IR VR B, M B i, AR TV
PE R L& M —RFT AW, MBI AH BT RS AIE [EHR
2qV/h=no, XEBLRERN AR K FR

bk S-I-S £, BHAHBRBEIRYELE. TE-FBE
BE T, TS EIEAE S R ISR R S BB — Mk (AT
AL R M U W DR S 4 B A B A 0D AR BB TR Sk
., AEXAMEREG TR RESILRNGRS Bk L —4
MR 5 — A A SR, BT N S R Sk, &
192t foRBEEN TILR BRI GRS HE. Hh(e) HES
SERTEFCEE, BN B A R LR SRR
iR S RIS R U R - R KT, WS
5B S, S S, AREEERTREE., BSEMN
i AT 10 uA T+ mA 2, Ed ) Fnm 2
SEO%HR, T IR — R AT T R A TR, R R —

s 511 =




SRS FRAEANI) , BRI, R - 0.3 n—1 p BT
WG E 0.3 w—0.5 1 AT B4 0.05u—0. 30 . A T [ ATRE 1
0 R c B BB R B R UM, K RERR/ABHFX
PO IRGE CETIET RSN L pa T 1 mA, B (e} E Ak,
AR ER Y ~n e, TR E ek, REREE G, hE0H R
i -5 A~ BHE I IO S 4 R TR R EME R

S i AL T
3l et &

b

3 ik gy A S g

(a) #95EKBNH LS

#r0.2um .,
Zumis 100 A

(o) RIE

B o10-24 BHEMIEESRSGE

BT 2 Al A Ak AT S R ELEE LR AR, TR R T, B
IR MR B R 24 0.1 A E 1 mA, GBF—it

* 502



BANBEEES ., BRXSHERRRAREN, FEHRI
P 4 O R A AT IS, AR A R LN
AR T 2
. BRI RIEN
A8 2EAE T A TLAR | A ek B
Plr,ty=w{r,t)e? ¥
He
w(r,2y=vVn,(r, )
$(r ) HEME T, 7, (r, ) B BS RT3, RV E R R
Bov(r, OBE BT HERHYE

5, 0¥
6t =Hy

A BRIE L BRI, N R I AT R A, I
ﬁ’"ﬁ" HOE=E &1 4T3k I T SRR P R s

5?1

j—*— Hyy,
sk%‘?—ﬁ_ﬂgm

KE =V, e g,=Vn,, e (B EEEEEE S 2R
W, EEFUEEE 2R AR, XIS HR
ML T, v F oy, LﬁéﬁE‘F’ﬁﬂﬁE*ﬁ

., Oy
t 7

{md'ﬁ"

('-”u - I_Iﬂf'ﬂ -+ k'ﬁl

=H iy + Ry

RP e Ao FR, REFRMNBREHBANER. HTHLE
W B P A T R R 2 Rl BT R R TR s 1, 2L D

* 513 -



{mﬁt = R

£ 9 =niZe N o= 0l PAUA AT
%2 |__ i ﬂf:?‘nq] .

g

{ Jita ] 1 I

— 2lley A T
a?——gu—zﬁlii 2 et = + iy, —= =k

i
JB nlite* fE(10-38)%

L[ 1dn, : dgy 7 Cha
t_ﬁlr . ..._ﬂd.l. + i, _(_L_]J — fﬁ'('ﬂ-ﬂ?lag)lmﬁ (dz—#1)
B onlife™ % ds(10-39)%
T 100, gé,7_
| -2 _ 1)2 g (sa—41)
ih| o= st tin g g = kluan,)

o B PRI L SR BRAH B BB AT O, S E]

0N 51

E .
Lot 2K () ) esin(dy— )

ad} k .lrl L]
—at]—-: —E-'V —2-5—“~CUS(¢2_¢’1)
LY
y
: &k
agf:_ Eﬁ (ng71,5) P 2sin(dy—edy)

b k
.::3;“ le/ :: cas{$y— 1)

{10-35 )

(10-37>

b-35 )

(1039

(10-1¢ -

(10-41

(10-42*

(106-43"

{10-44"

(10-45"

i B G R ARG, WA namzn,g, MW R (10-43) XF

(10-45) F 0 &,
Ob D2 O (g g =0,
s (10-42) F(10-44) T,

- 5{?1 L]

(10-46)



gn,, a@ ]
s (10-17)

MW B H— PR G R KRS B PR E R AR P A —
S e e R, MR A R A By, RITERAR
K. BIEPGES BRI ERF D 2g, 7 R

;,
J=2—5= gt‘1—£"1 TegyR g SIL{Pa— 1)

{(10-48)

f‘*f;f' “ =L R AP ME ST A B B o2, BI(10-48)

j e jcsjn‘)ﬁ
SHENBRBBE-HE, Ah J.=2E s b B Rk

FORTEE B, HJ:J'EU%:%%HH-ZE?#%IE V=08, F-HiKEMT
U, R R B M — J, ZE, A2 da—d P i, iX
il b R PO B SE S g

(10-48) 2B W AR RE M er il 2 B I RO 1A i FR e, 3R
THRA SR LGS Bh S TSR, UZBREWSTX
—HRZIELAH,REBA(P. W Andenson) % 54R (3. M.
Rowel W& T 4B R M AR - B #, iﬂ:‘_ﬂ:Tiszf
5. B 10-28 ThETIL T MBI Ml TR R iR, M &4
SRR BIE (G L, HEE R AN R, SRR E A f!LE
P s — B IR RO W 5 8 A 18 s S I B R B £% o Bk S TR
WA EE 6 . R RPETILE, EEL 8 8 32 i - PR e RE it
Ll

LR PN A 3% 2 (Feynman) § a5 — FiEi 1k Hseen
BRBIAENT . X RAH T — BT 2L, 4
HAL Y0, R HR-K(Ambegaoker)RIE B #£35 (Baratoff)

« 505 -



FE 10-35 HiiSERHFERAORE-HEXE

RABE FRM MR EIESIE T B R AR A R

. _wA(T), AT
Y L

Hh By ROBRELERPEBE LT IES &R, B G045 68
B OREN

=, XROBREN

B EdaE Yy, dFEgd HanSae
—2¢V, WELUAG BT FEN— NS EE A —aV, mES--
Wit 3 64 + oV, LB I F2(10-38) M(10-37), 458

(10-19)

dyy

ih 5T = 1-qV ¢, + ki, (10-50)
iﬁa[;t;z :—Q'If'qyg‘l_kwl {lﬂ_:‘]}

FIHEERFOBREE-H BRSO D R, LR

tn : - :
g;l == 2?;?3 (n“'nsz}l”s}ll(Gﬁz"‘ﬁﬁl) (lﬂ ‘-}l—"}}

506 »



Odi 4V _k /%o os(di—e) (10-53)

@E 7t h LD
G155 2R YUgin( ) (10-54)
i .-ﬁ----Lan_,g, sin{ ¢y — ¢y

(10-55)

6?52 7o k ;R*E
'—6\}———4' qV /i h- 7 ;/ 7, COS L3 »

HI(10-53) FN(10-55) A B #1000, F

5'(@?515;#151) = + 29V /B {(10-56)

X ALV RGE HRB, ML
Gr— P =¢o+ (2qVE/R) (10-57)
WAL, AT A (10-62) F(10-54) B BABFERIER,
J=Jj.sin{d;—dy)
1C10-57) RARALHE
g=7j.sin[¢,+29VE/A] (10-58)
R R, BRE
w=2qV /h
XM BRI, 1oV AR K 5= A4 3 4% s b
863.6 MHz, ;X PpaA8 05 3%, 3Tl Rl R0 P B A 2 73, Rk
R - B R R EMERRN, (HAECHE HBREHN
FEB, YV a0 if, BT Ak, SR ITRRIKTERY o=
2gV BT, PFURHX—% R, & B NS0 8, ATEARR R
frirs ¢ /A {4,
PRHRE o BRERER LT EREEY Bk,
e N &5 R T B 4
V + vcosar §

£ A (10-56) 185

a7 =



0 [:} i ; A V , 2 _f
3 - — My fiy et T
v PSR YT hay

r!’fi* RN ERGH AR, H

bz 0t |III B IS Ear EQI : )
d=gerinbay s 2ol :f_.h+ﬁ_m sine ¢

KT R A AR BT e 27 R
gy . &2 1Fifc.luf_|;-‘ﬂj*fi BT HUEE B
59) FuEEMN-ERIF, S TLATEM, A2

2q¥V
h

Rtn ) HEAEETE., FERERF ”E' 7% MBI o), )
-V k2% 1,9 S 2 AR(10-60) APLIEN. AT
wHEM MAOMBERNER. B TX— fm% :’r A B B
(Shapird) FFNEINV, R LakFr 47T &0

smm]ﬂ

== W&y (10-60)

80 Sn—1—8n j:?t.
T0F 1.2K l@.ﬂ'&\”'{:_ ;,1:
B ]mhI :;‘_;?3 5{?
5 5 ,_;'“’i:ﬁ" y
E 40f /ll,r 4
ﬁ 30t Jﬂfz i
20t “
1of I//’:j;j
. st

200 400 600 £0¢ 1000 ! 200 1400
BE (#V)

B 10-26 MeUIEEFEMEHELE-REXREHER.
=, w5 IEEE AR B e A A B H A
BIE RGBT —HAAHBRFTE,

- 508 »



-} Ef_ﬁ’V
i fa

4%}

AT RESH TR 7o), B R F T B ok B oA,

J-—_“,J s;n(g’;z J. A-df ) (10-61)

] ( i J.A d‘r. ZqV (10--£2)

(

Horp AW Rdh, XAERTUMRE RS A2 2 8 E R
B, i W OAE AT 3608, (4o, 2@ 5« T8 T b bk
B EFRIE AR 268 T,
THENSE - AEHTHIE—THEEBNEM, iTeiish
i B8 AL 4 I K4, IRETEMGEER TN 2 #h, KN vy
PET, Y REIB T A ¢ G KD AB L HIRBHRAN
A-=l.vh (10-83)

Hepk iR ik, B V=0,#0-63)X,RAHELEY
B,

. . 2 2
3=.1.,~sm(¢r¢1—*—hg— iBaf_fﬁfz)

. Byd
= josin( gy gy — 2420 v ) (10-64)

Jerid=1+2,t HRBERER) BE,ANFBEE, €41

WENERRAARM, FATME, EE 5 nE S 7E L

P R R, SRR PR I W T S A

M. JAFEAMBIGN, Wi REma i3 5L rAR e, R4 IE &8 K

I EARAR, & RS TR RIEEENSEHIRNE 2.
MR E SRR BERN IR s B L. Ly, W

« 509 -



- prieo 2y Bod 3

rr_tf_L B}
fe .
=IG gdly;ju__ hlngﬁg
h .
Flo=j.L.L,, 3IA§ 10-4 ﬁl,&ﬁ@ﬁ&ﬁ%%@u
5 A
sin 7P,
B
j jIr' -"T(p"r 51“{;6[]
Dy,

HepD, Alip B, L4 X d L, GBI @R &, fI’J—Bof’EL
EMsing,= £ 1, IRPRIE, W

If=I, 10-63)

(10 85) NEHY, HREHBRHFBEEHE R UK ZTER DL
D, Y5 H, Mﬁmﬂiiﬁﬁ';mﬁhﬁﬁ FD R, B R AR
R 1L A% ATSEM BB TIXABLER. & 10-27 WE 2R
*EfLﬂﬂgﬂﬂbeTg) SXfSn-1-SnfBE L E 1.2 KT H TN RRER,
L ML Z R A RRE, X RN -Hil Ry BT
BT EAEML, HmdixfhERETilE&iAEeE AT
£,

B, BSRFTiFs

IR T TUREAERHFUMO—-PMEERH, HRET
T i BB ERSQUID, 2 3% Superconducting guantum inter-

« 510 -



3¢
] :
2 A Sp-I-%5n
= i T=::k
ERCOT
o
-
= 15
B
&
b ‘?uﬁn
o naﬁnx P T
B 5 o 0 ]
S T 56 78

¢z ED

B 10-27 Sn-T-Seflidf 0E e i {2068 BH 10-28 B TP IS S s
WEiR . DB A, B AFWmA-MIERE. @
L AR R EL
ference device #9435, WS EFTIHFNAR G- SN/ 95
EEER, B o-28 fonEmim T e s A FEE 8 &
AHIBY B S .. 4G4 e, £ A RN HZE 6, g B
N B AR s R MRy, AR iE
j=j.sing,+ j.sing, =27, sind
Hp 5 AT d,=d.,=¢, FIMEHTIHERBOEEE, 25 # 5 5
WRGEE P=PA- A FHB, H(10-33) MRt —
{ir A 25
¢<E>=——§}95A-d1= 24 —2nb/b,
WP HBART. BT X - HESEA, £ B 2EHE
YUk P
Gy, — o 2aD /Dy 2an, (v HBLL)



o= 27(P/Dy+n)

dy=thy+a(D/ P+ n)
.= dy— 7 {P/Py+ n)
W b P A~ SR RY B
{jaZJcSiﬂsﬁn:jesiD(éa Ta®/dp)
Fo=Jjesingd,= j sin(o—aP /D)
RER iR
J=Jdat Js=2] 8inggcos (P /D)
T WL LR P AR 1L, B OUE T Dot ¥ fS J o, vt IR EI AR, 1 10~
29 iRt — RIS SR, XAERE SRR i W 84T 519
AR R R I 1 B - S 7 ok 2 5 O L0 P [ RS 0 Rl [ 133 B
R T S BT

|
=
=
wllias
iy,
¥ id
J‘l‘ “HW 0
| ™ o
-: 1 1 | 1 I 1 [ 1 E oo | 1 | H ! 1
0 =50 -0 -30 _25 16 0 1n 5 I:sju f.iﬂ ' slu I s'u
BEER caTH

B 10-20 #ERRBHGHESERTNRNEE, FEHIE 16-27
TR B o BRI T A

BN R FF T AN . COUID 4w CLH T8
M REB SR, A LT EUE M R R A E R
B AR R TR AN, WEER T 422020 <
107195540, AR I R 0 (LR RT LA T 1 2R
i 2,

e 512 &



Ht—% B

BAHBERESAERF(NR T B TR X T2
FITE B IR E IR, B — A E AR B BRG]
FUAR AR AT TRIEERY . TR ID B B B S TR AT i D S 505 7
MHE, A ERSRENREHE LN, (EE KR RETE
7= 0 KBRS ) dndd (R A . S5 A RE. BET RS B A
HWRE S RENNRESELH, A THERGEMNLKHIETD,
AL AR T B . S, BRI, BT
B R B B bR &R, LSS hAS, kTP
S P HBE ST, AR ML S TS B AR A h fE SR
EREHRERBINE R SEHT AL, BRSEEERENE
A 5D R AR, DL R B X R R AR T A
HoR 2 phr it R AR T MRS, AR B TR T
SO R T RN A E R A, FIE AR
Hegnd, TCEBEEESMEIA . DM~ E AR ARRILR
F4F TS AR T 548, TSR P B R B
RiEie s, MHMEELMPYZRAERL,

ol L kR AHBERNENERET; 5
R MR TR A T, R MR R R I R T BB 1k
B BT, SR TR E T, e TR LA, TRk
PR TZ AR ERN, KR RBEER 1S eI
M, HRBEVETFRINAELERE BB, HEERH

= 513 =




BT — BB, BRENIERN L B BT L
(net 5 )hoon HERR, o, DERBR OB, K7 HEE

ﬁﬂmgﬁz(ﬂﬁ—%—)mg, kAN, EEED T, AR

E‘iﬁ%%‘f* FHTHEW"[‘TMHET%%EE FH 15 E"Jﬁ?s ﬁﬂ’ﬁ
EWEBEF FREBANNERE T, B ABBEEALIT, BETHM
BT R8s

— 1
ni: g*ﬂ.?ﬁ"lﬁ?" + 1

ALARFHEE MRS A X ERE, gkt
h, BEHRGE,

HEEGE 7 — A MM R R OET, HMN TR R
F. AFEE R RIRFZEMNZHRER, @R T=0KiHiE
AR FEENSE YT, REFESREESHEENE TV
BREREPRE HTERFZRGHEERE. QIEMVRERER
BRI P b, iR fE A IR U R 5 TE R B BEIR , B R R

(11-1)

B R BN R BT 00 no 5 Jho,, B ARKS

BERTUSHEI (ot 5 )hoo, & RMBRETURTR—

T EABRATHES, XHNBEBRTHDERT. ©iX
MEREMRBMEER AR —EET R, SRl
BEMY, BiIRTSPERBRAHETT.

BOAERPRBEFRT BABTFRICEE, &y, AN

* 514 =



&I HHE TR EEER S RMIEEFET, THEERNE
TS aa st RSB ik, ET--0K Bitd, B1
WA HRIR, Tk BiE LA UE S 0L T 17, PR sREAS IR
BMEAER. 2578 B B R BRI — AR & BT 3 BR b —
TR EE, BEAEER A, i LeERaTEF RN R R L
Y BB FS, 872N aEES T H N
HT-RE., BLEHESEFHEFSENL T, EE& ML TFRIE
B — - IERRER BN Z, FARB T SRR S mE—ER
AR AR BB RO TR EADFEREER LTI,
RIS IERR RN, e B E5RTH—
B, AFH MR, AP 2R ECHERE RN ER2SETHE
THAEMRE., REMEEIREEACR AR, LEEREHD
Eo= S E(k) (11-2)

k—h x

P20 X MM ARAE. FERTARKRAEIIHRERZNS, &
D RE R S

E= EE(I:}RN (11-3)

i, 2k, O)E EBETEHEE QA RE0), MERESEEDEE
ﬁ% 1I-L.I.“—:Jma

E—'EBZZ E{*}ﬂ'k,u"—_ E E{i‘)
ko

k< k p

-~ 2 E{&}nk,o‘ — Z E{_}}(l-‘nk,a)

- Ark k<k g
= Z ElayMge — E if{k}I(I"_ﬁ':«,a) (11'4)
B>k p k<R F

X egy= BBy, BIIBERT BRI TTHE 0204
HECHERBN, W £ EAIHMERMER. RIHE T>0K
o REE K>k, REBTFHGUTF, k<ky ZORER b5

s 515 =

-l



e (11-DFER SRS AT LS RrE B TR
B2, BTF58RMNEEREE NS Ex5 B ACHE
EIPH PR seiiARmi T on gk, mERigE 1,
HNMAEBRTLLF AR, SxliviFiuEA.

R GRS I B R B R T G S A SR, R T LBE
BFEWFEIFCL, AP HLETI S CRRTHE. $8
& v, - M BT AR M R B S, BRI R T S5, B
— Rk BISTERR ) T H R R AR IR, B R #
T R FRERORGCEER, BT AE KRGS 500 B R R A IR
A, R B R B BB B0 R B Sy BCS B, BT ZFE
1 78 e M 7R - TR B A AT 5 ot o R A e L, B R R R
AR AV IE ¥R TR R R OB T B

{EEWE T, THMEMNE S TLIE RIHEF AR BRE S,
EHESRE N, A EE R E 2RI AER, &4, EIRE
TRADRESCHIELY, T RRP S RENST. o
EERAMTFERRY T2, EESWEEMN, B FHEThh -
ﬁﬁﬁﬁ.ﬁ%ﬁﬁﬁ@%%ﬁmﬁwﬁﬁmﬁﬁ%,%ﬁﬁﬁ
ABELE TR NHMBERTE, e FRKMERANMERN
R, EIEARRST, AT&RER. B15y mm% %
FrE TS, EERETREREARNEETH, AR R

FAEE. SEETHRERNTITEEWEGDEFERSIA
# B A SR,
A

s1-2 & F
F-

ﬁ%%ﬁﬁﬂ%ﬁ@%ﬁﬁ?,%uﬁﬂﬁ%%@ﬁ@@ﬁ
Bk, BREOVEXREMWIRE T, BATLLENW, H —BArfg ik
2 ¥R M2 TR 77 .
T=6K i, s FT Bk Pl e, RILTFEE, —F G

» 51G

e AR TR N

L




FOGRA, FESPRIE B, i T20 K pHysaRayst el
28 T iR & T RS R B RUMRS. RS
T i R 0 T R A E AR, PR SRR R, BN
A B R Ay B A~ Y P L, R TS

I
o= —Z—(P? - (11-5)
i=} '

SHAMTARER, S AR SR AR, SR
P2, BHIE R 5T LA

G+ wfQ;=0,i=1,2,---3 N (11-8"
B! 25 0 TEA b e O R BEAR R, 0, ARSI, HUE
TAI2, PR Q0 R EWEEYI A, Po= —ihoy-, ATLAREH
— FH AR LA 5T 1) 2 B F H R

, 02 '
~§(—mag3+m%ﬁ)wgoa=awﬁoa (11-7)

HEERBUAY eu=( n+ 5 0o, WIEHRIDME R R TR B

T T, BT e S, DT DRSS i
&, B IS S R AR Y. AR RN R,
PR E by, WIGERSRET LR L, P, W
BRHA S P b o A R, SIS R J SRR LT 4.
BIATS LU, T RAR A P A A B EdR B B,

S R T R n (0) - Jho, (@) IRES, TO TR

B o0, (O § R RN g AT, BIABETLUS, B
S TR L, KRR IE R B TR ZAMERE, HmT Ok
HT) 5 BBRARSD T b T R ASEE ho, (@) IR . Wb
R — AT T, FURRIEHAETE n(@OFEE n.(e)—1.

¢ 517 »



iz, S 7 ho, (o) EE, FRAEN I F L7l
Pz MR & ns (@) BRI R n,(g) + 1,

AT A @ AR PR SRR R RN X,
S A—Z B HORAT

Jafw [oda) )" Q,(9) +iT2 ho, (0)] 2P, (q) (11-8)

L

sz}'@(ﬂT”@mwﬂmam(wjuﬂwnug)
WoUEm |
al (e Q) =Vn, (@ +1g..[Q(q)] (11-10)
Pl @), 9rra[@,(0)] R 0 ATHFRL (n+ 1) ABEEAALE
BEER R, BTN of () BoPE B L B AT T XOS N 1,38 at(@) AT
P B T K CGE T

a, (@) L0A9)]=V n,{q) 9.1[Q:;(g)] (11-11)

T ORUR BT RS EEH RAR.
Qe {Q) =‘|f:]:-[}/q-;—; Pa-() +’/£?m,”|:ﬂ} ]
-d%%w}=1/% []/%%q(m—}lﬁfiwm{m]

j'f_?jﬁﬁiﬁﬁ:’f]‘l

crio T oV o
V5V 5o ]
1/ Y2 e @) 1/““';:#“(&]

- 1 WR+1{Q}

r

T BKHEFF,

29 @ =[ Y20+ Y T [P @ =V P @

*» 518 =



B oo (@) AR REN . LA
a{(qra, (g, G (q)

=at (g)V 7, @), ,[2,(q)]

=1 n, (g at(¢)p, [Q.(q)]

=v n,(¢)-V n, ey L0 {g)]

=0, ( . ()] (11-12)
af i @, [Q; ()] IERFW alle) a, (g) HiAMA, FIEHb
nlq), EMiMK al(g)a.(q) HFLHE BN, R\ (11-10) M
(11-1103%, A B,
| a,(q)at(g)—at(g)a,(g)=1. (11-13)
FRETREEE. ERESZNMHBEXR, AEXRNERES
A

[a (1), ﬂ+, (q!‘)-ll_hau“ﬁq qf (11‘—14)
fa,(q), 6, (g)i=[ai{¢), o ;{qf)]'_ﬂ (11-13)
AFuC11-8)F1(11-8), = LIEIR

Q-"(Q):(E}Tﬁr—q))] Q{G {(q)+a;la)] {11-16)

;{q}——(ﬁﬁ’z“”) [a,(g)—ai(g)]  (11-17)

ABE B

=%Z[pg{q}+mf(q)€3§(q)]

E\:l’i-—i

:%Z{—u b, (g a,(g)—as(g)]?

+4ho(@la @)+ (@]

Z he,(9)[2 6. (gYal(g) +2 al{q)a,(q)]

M|‘-4

=1
2

¢ 515 «



AR BB E;;;;::)
H= Z%hm..-{q)[ﬂ;il'q)a;{q) +14af

o SEHOIRHOENOES 3 (11-18)
SRR FE B TR YRR B B B B RE R AT A
E=5[ n(@)+5 ho(a) (11-19)

(11-19)% % 5] , B R R IR &, LT 8 N M p P
FTHE— A (O TR, EEHETRAE, Bigo>; A
n,{g) " E RS IO In(g)>, (11-10),.(11-11)F1(11-123
R AUFE TR

{'a:(q}!n;(q):>=-vf ng)+£1(n,0q)+1> (11-20)

a g} n(@)>=V n,(g)|n;(qg)—-1> (11-21}
a,{(gla;{g)|un @) >=n{q}n,(g)> (11-723
a TR A BRI REEEBEMPIT, - n (g E
i iR {n . {g)} >,
WIRE N R H S, FELT & F AN LS
1
pa=e" =7

¥ ]- YT g 1o,
7 B SR B ﬁ'-"-_k_;iff? oy Juik T35 e T ¥

EJ‘ FHH%%&@%% ¥£j+r"ﬁ"|,bk A R_J[_. rf f‘ﬁ i _‘ﬂlfﬂ TGN e Iﬁﬂﬁfﬁ

Z = Z e '-IB?-!-:[ ﬂs":QJ‘i‘%]!*Wi{q} (11__23’

ity (w3}

« 520«



o By A4 v] BERY B RGN, LA A .

e —ﬁ[ﬂ;(¢}+%]3m,—{ﬂ}

ZzH{E e

T tnggy=p

._.ﬂfﬂj (gl
= lIe -r Z ﬁ—ﬂﬂ;{ﬂﬁ'w;{ﬂ}
lmcq)—_u
(11-24)

A RAIR R LRSS, TRE

= 1

2 e,.'?m fgrBey (g __1:__5_&#:0 — (11__25)

Ry Lgl=1]
H 1T

—18%awiiny, 1
Z - He 2 S I (11-267%

HUET REMEC A Z, 0T HE SR A2l 8 W 2 R0 T

CHHE i
= d ?lm {q') 1 1
P inZ= 2| ret g+ g hoa) |
ZIZE{E,-*H}*FEJ?M,-(Q) (11-27)
5
ﬁ‘(q): ﬁ:'i."'-*-'{:l"__. 1
n ) BRDERE T E, WEVE A Fui i Rkl i f

ERGELELT, FHAREmH ek, S rhEaHaf
AR B EAR W LIS AR FRITAA N i, EaxMdEm g
"F ﬁfﬁnlﬁiﬁ AU R A T R AR,
TN M ] AR FE Rk 0 & 5~ 3L RE BT 8 45 A R 3R 18 4
o 2 Fh AR R A,

» R3] «



§ 11-3 MERFFERHIT

?&L@ﬁT“%ﬁfﬁ'@.%Fﬁ]:ﬁﬁﬁf’ﬁﬂ](ﬁ % }’I’t’J—FﬁJE’”"ﬁ—ﬁi}
B 73 E g FHMA LR ESFER, EFISH AEART
AR TC B R IERE, BB AP IR R, R ERIE B R TR L
LA IERE R, B FENRETES A,

7P JUNE S SR S (11-28)
— 2m 8mey < jri—v,] '

Ko Zh00 T2 RN BT R, A a8 5 H.

VP RATCEWRE LEFERE, BN T BT
HTFEEETEERNEN, BTH - 2ZRMESHEER KR
e, BFEEMERESSIEE M TFRAMNERED . ANE
B 5 Bl PSR B A B R B T UE & 1 3 a8 8, 2 AT
B x i, P24 Ry

& =nexfe, (11-29}

n AR T, R BT EBE Bk —ed, il
FRMisshh 2

dix ntely
nm {HE = e e = — 2q
25k -
d‘.rl .
a-fjin @, =0. (11-30)

el 112
@s :(Tnen) _
(11 3ﬂ)£‘h;}:%‘$’}i Wplﬁfﬁdlbﬁgéfjn SR W e & i i R SRk (1

» 542 .



ERERNHE, RATET- AN B Re R T A BT
L T R RS B BOE, (115003 R R B ¥ ¢ 01 3
THSETRS., TSR, ATMTHET-mENMEEN45
B A EA RN GE, B THRETHE

f)(?‘) - Z 6 ;r _r}};: Z E ﬁi'?'lr‘—r;)

g

::que”'r (11_31}

RILHB TR BN 525
=Z_E'”'" (11-32)
imE.A po=1 (11-33)

r AR BT, (11-32)2 8583 EEEE, &

ﬁg=~é§: CILATEANL (11-34)
fort o, =TT G AT, HE— R R
ﬁq=—2{(Q~v,)2 +i(q-ﬁ.-)}e"“"' (11-35)

MR EB Q1280 0l 2R, §

. 1 el
v 4 7ezm Vs E;-l Iri-—ril
de? Carr (11-36)
mga ; Z __._E (ri--ti)
HOR AR T B RIF A

¢ 523 -



.{2— (11-38)
0 (11~35) e A(11-35), R AT
—z_:<q-we--w—(ﬁ—)zfg%pqpq_w (11-39)

LU g7 A q T fEHRLE B0, BE HR W ¢’ =q T
(s 2 Flsafe {00 A A2 B ATV, i A

— Z (g-v e i ( wi{:] )Pur (11-40)
BE B
forwytp,= 2 (qre)le T (11-41)
2 g->0, (g r, VT R LABE e, 43
gt wip,=10 {11-42}
o, = ()R REM MR REHR. S BRI H AH L
A AH (114D R/ N, FIEUEHE KR EH
wi = ﬁ}f,—i—%ﬂ,zqﬂ
0, =, + S0 g (11-43)
g P w, °
3o v, =R g, T A R TR AR 1 B0

Bt BB T A A AL EE F 28 0T ok 3% 5, 8 3 58 MR IE e BE
ol AT A b, &5 8 I A fr i B SRSr RS R TE BR ) X LR T

« 524 »



K AR IR S E AR, BRI EREE B, H
R PHCUER N, SEECARERENREET, SHET
—FE LS B AR SCBR,

LhifBrh n ~10%cm~?, B i@~ 1011 ~10eV, X
U B ERER TR EENHEXENER, 48R
T, ¥ CcRER(~10eV) EBXFE R T 8 F B #H B3k

(s~ V) L B A A RE MR R R 0 , BRR R U AT it

EEE, RATYUmEEFELaBEE REABTRETEX
MR R AR . AR A RBOLHEE. HEM T 8B T
SoPEARBHARER Y

re?
2 meg

g0 B hw(g) 0, HEA BMME EX% LA E R
CHEN SRR PR
HMHERMAFS - RTEEFR TS EABRLI ERA

A MNEE, dFSMESEIHRDRETHENE 2R
) RETEIERER, SIBCE RN ERA FRE L LT
WAL b+ q RE LB, ATFEET —A k+q BRI — 4~ &
A, ERABIBRER RIS
| Akt q) AR

2 i 2 m

i ¥t

w(q) = ¢+ 0(g¥?) (11-44)

o, =

e .
5 (¢>’+2k-q) (131-45)

% g2 kr 0, B TI0FUEEAGRR B, T BT TR A A T2
B ER A, B 111 @ R B R AR b
hﬂ

(hois” =5 a?+2 krg) (11-46)
=0

Lﬁm;‘u;n

(11-47)

*» 525 »



4 11-1 Aa TR

2 g2 kel TR IR I A TR gE R I R, Jn P 1110 POR,
XTL-EE fé@k,qﬁjﬁ'[ﬁﬂ]:

" .

[ﬁmif‘; = zﬁm(qz + 2 kRaq) {11-48)
* 2

Yepn = fm(q*_'—z gl - {(11-49)

£ 11-2 Y TR -F- OB R X g 1 4
WiREM AR, ZEMART 7., £ e<g MR, H LM
BEEATRF-ZRMMHEEHRERN], REHAPERT
I -2 50 R, WA BERE R DA Bl A -2 Rk, 1L Mg
>0, 1T Rofti>ho, HHIARB PRI, £ 9> M ER TR
Pt 75 AR RY, BB, UE S8 0<g<¢ . FERA TR MUK
(S5 3% L T AT 4R,

B ZMMEEERGS - RBABFPHELIL ST
FIhi . WA RA QIERE B AU YT 40,
AL IR EER A AR oM AL, BARASBRENILSER R
-1, A {ETE S ()L MTR-FH BETE S,

IEEEI



B 11-: HELEZOTFEFRERGHEERER

" :J'MN( EYf (B —ed) (11~50)
N(EYREEBE, J(E)EH RS H R, BT REHXTA
An=(dEN(B)[f(E—ed)—F(E)] (11-51)
W oed ifloh, R TEE,, (11-51)8 0
AT N (E ed. (11-52)
M1 3: - A AQ T JRRNEE AW AP 3
_ e e B _
Vig=—= = 8(r) + N (F )4 (11 533/3
it '
Glr)=>_ ge*" (11-54) .
AR
= L {(11-55)
Pe= 2,( BT+ A2)
For
At ENCE ) (11-56)
€
i

w 527



P(r)== ; el ke 7Ty

—_— 1 Q r ':.Tkz j. ik¥ersh
=Gy e J A R )

+d (cosf)

1 Q (" ksin(kr)
~ 2a e f ki At ik

=1 Y (11-57)
48y ¥

Sk Q /4 weor {RISIGH TR ERIBEAG IR @ P e & 35, T
— 8 et R AT MR A o A B, g T A

diagr
LTk B LR, FEBAF-IR A (Bohm-Pines) iy R IHUA (ks
A PR B 1 B J P I 3R 4y (0l < Y FEoms S A 3 748 h
Weip AT EEF YT, CREEH PR TAERBES (¢, HE
TR R R, ﬁ#ﬁﬁ%ﬁ&ﬁ’i‘lﬁiﬁﬁfﬁﬁﬁmT—-*‘i“*iiﬁ%éﬁ%
(g, DIERFRTZE. MR, B FESHIEEHRRBF R,
WL -5 HE TR ABIE 0, TS R BE P T8 B R OE B R LA % L X e
HTMBEHMEEMEBRTRESAF TREIWSES KRS D
R, FRHEIMMEET, nAQI-UDpEE RN, ERFEER
. BB B, AN M55 BT B iR b
HiEMB-FREBEEBMGEAHE.

- e 528 e



BT Rk agiE g nk

]

Edh ¥ LA —B e, BT 48 T FriE B R e, Hoh a0
IR AR R P R A TE AR N A0 H 8 E SEBR M R TP R R
BEMEHOBRE, B ETHEEREMER EHEBEHIEL M
Ekdtit, B ERITE TS R(BEL S &S AR
R BLA A, BREJLHE, EEFFERRORR, BEH.
AR EARE R, i AN T EE & & B M. &
16T A B R B oy R PR, BB, - ARk
FESAF A MBORLE, B 1T Cige bl Rz et 3 A ak
Bo X BRI 280 Bl L S L MR T JLAB AR 3 42 N0 0
Mgk B, X4 o A LU — 2 R AR 0 R,

R, R FRILALLES B R e 7. o T
SR T R, A D P A AT, (L, 49 i’i{ﬁifﬂﬁ
M EE . M hT LA AT P Akl sy, €14
AR BRI R R (R R TR R I U 1A
g VSO ST HEE AR E N, PuidE L b mr,‘_,;\_”"__f;l'ﬁ
BB T - oS B A, Wk, f5& s 3 A
sLiX iV IR IR e e s € TH T 51 Wi N

§ 12-1 ZBREEIOERE ST

i%%%ﬁﬁﬁﬂ%k%%%ﬁﬁw,ﬁmﬂmiﬁﬁmm
st HEFIRD R i, X HhEAH TE B SH R E S (R
I EREEEMRSEE LB EASBALERE), & HE
S[ETTFEZLAEMELER, RERBIERIGITE BEALEMN

v 29 .




£ k. BRI, FTELINEIROR LRI R, 7T LA A BIE RS
SESLI M BRI, AR 0 S 3 A AR T DAt £
OERE BB, BAEEERNBED, BEATER
BB & FRM, B S AAMEUEREERINE AR
P, .

L2 T 28 SR M X (T B o At ) T |

AL -~ FINE PR BRRE. 3 AT AT 2 K — BTSRRI  M R B
HILERNHTERE. BAREME, —kihdaER AR
DB RFHAIZ BN, BNMFEHETRETALKRK
AR TERI, FUR IR AT A i B T EL.

SRR A— R 1) B — AR — R B g — R

% ik SRR, SRAOMISRERIL, KM BRE SR
b AR RISRE N RF R, EXAD B P, TN
B BE, MR SR RR IR — R, A
S R, IR A R BN A, FP kB, RS
B 0L F R 7 SRR AL R R R AT RR R,

D BUPRICARRERA B i R, USRI R T
LA Aoy A dE SR b, BP0 2 SRR T e A etk o
B b1 R B R A 3K SR T LA B S R R AR
3% L A R R L

§ 12-2 fir e

ar R (ALY 72 dn RE IR RS — S R 0T BT LA — M R0 iR B, (e i
BUA G RN RSN, RfmiE. RLERRTE&HAR
BOALEE R 5 ik v LA o) 5 REHC & RREE SR,
- W T BRI S B DlE AR P AR & 2 045 7 8 B dn i
12 -1(a) yae S e B, 2 06 phpdiny I AHE 6 i Bon
¥, LHTATEBILARE A, L, RAEFEEE T, BTLLA%K

=S5l -



L

WL & BALAR A FHEE, i 12- 105, BN ERE
— IR /DEETL, BIRFTHESRERT OB LG, Bt
Bk — BB, A WS, WELEBSX AR ES:, M
37 HE 28 0] BT I TS P e — b R TR ) Bl S,

()aEaR YRR

B 12-1 {(a) REMF, b)) {(CHEERK

0 & TR R 20 VPR 100 0 & B Mo T RE TS A oh S PR VBB 3 v
TR R el 1950 LR, BN BT, UM E T A
REEBDEMERG A EARE, RMbORELIBEH,
HEE K R LB S A RBRE o BREY 20 3%
(, PSR4 ERAIR. X TR 25
%4, '

(1) DIfirss

TR L A A — R AR RIS A, WARERRSIEMN
Fi M R BLER M Ay BB,

HA il , SRR TR RS RN
%, S BRTLGDEKNEEEE, URMEERRETOUES RS
L8 5, RS B IE RS LR R TZE S R 131 S N &
BRI, (BR, 765 RS RNE T B R B LR, FAMANES

t531l



%A TERE LR R LB, R TR B R E SRS, i
EIE A ERRY X A TR T % T iR e, PEs e
Wi, XA R AT T T ARG F I 254 D B R i b A
BF.

— §E 2 57 ST ML B T T A R R A T P, T L
FT 8 S B R A A i 12-2 B B BT
— BB RREE ), AARSTERER B, B
TS _b B T — o B T P B R A T R
SR R, — BRSO, 2 T A B A R 1—10
Y Fr /Y, B ATLLE A H R,

..N:-. =

w M A
IR
N e

[ %1\“:\\\\\%&\\\\@&\\\\ bR

(al% 5

B 12-2 FTR4Y

MM CAARIE LR, & T TR ERE, B 12-
3 MBI AR BRI T, « W d 4 JIF A S 3h g fE
iR REE, MWARE ERTDUHES (5T, RAY » BB KT
) AT LA AT S T R o — i o b, A S REARER
FRHEMNBRTRESRS, LR RERLERD
& ~und

n A —ar %, 05 AR OE RO EH RS R R AT BT R B

» 532 a



B, WA\
) X
b1z oy ~ G-
| s
ook G HUIRBE, 3B S G OB B AT K
PR T 0 B9 RS A 1, XM E IS RN ik
B2 BRI AR T 4—5 18 8%, F ARSI RR

M.y M2 Lo Zz—, (4 oG R briy e DR AHE 3—4 T8
T2k,

A
000000

% THRHGX A R E, AT ARIB T 3T 888U — A 5
R, Bk T AEBRUCHERR AR RE RS
o Wi S TR B PL AR 2 1, BRI B DR TR I R LA 3 B 4 A
ST, B 12-4 R ER AR RS R TEBONN,
vVt A'BEF FTLERETERHES. B 12-5 =A%
BHLFR (a) R (B RS Gal 12-4);(c) # BE
JORBEA BT E L HFR. RITER, 8124 bR E
W LB EFGH HADMEIERBT—%, i BaH M4
#. BT EFGH 2% T—BET. £ 12-5(0) Mk
T @ L, x-S TABF RS, & HE B H—FHT. RE
Jnt, BATE R, R TEE FR S TR, L AK B
LB 12-5(0) B A RS LAGINRE, & T LTRERTERA,

s h33 s



FrdfHp e A e ko T e HERI, M S g BB 12- 1 L ok Bl R B AN
Welba B (ERR TR B LR 28 F 00 WEE S 34~ Bk o ik 44 0 5
freh, ASEEHEFOR DL, Sk Anfe B LI i

(B 4-4 0 EFGH ), fir B0 R EAF LN S RILE
L. XBAMHAR AN, MKE EFCHE ERXT —~BIF,
R B M 13K AT T BB, (RN R — T 12-5(B), BEeTEA
BELREE T —HET, DRI EERE, K FOHRET Rk
He 2, RARntfrBA— i — w2 LRSS RIE
B, BT RWRMIT, KRR 0RO, — A R & Ny b v
BB T HFIOHBEL LA, T 701N SR IE—RE AR R i,

¢ ¢’ G
t\‘ v D i\g
AR
\\ i
B £

Bl 1z-4 JEARHEH

(a) by (c)
A 12-5 ¥ e

&R LAMEBAEE, #BOIREBBEBRAKY R
R, AR R B AGR, B IR B A R R R A £
wERBE LhEs), 4 TEENRBEN—E3HR5 4

e 534 =



BEER T M 12-5 SRR BILE. A 5
FESBREC TS MR, TR S, G SREEN 2, TUR (2 S8R
T T B SN B 2 1 L 350 LI BT RV M bt 0T
—F LIRS TR S HOAR UL BTEAE TR B T 3R T DA B
fresEs s, RN RRY, SR B IR DA N RIKER
A BN DA B X B B B T BTE TR PR T
5.

GAB LR, )b SR AR R LRI K A, TR, f
R R A RO SRR, T N0 R s
£ LN BT RS A T — IR, A H A —
BT L,

©0 0000000 OO0 00000 O0O
anooaooo“ooconl'uoo
(a} {b)

M 12-6 {rpzay

(2) ERGrsH

MR — B A REIN A, EHAMUBERERSREX
fadh 5, K 28BS R &M E T,

B 12-7 REHRUEGUEREEOLEE, nRikEED & &
WM—THERE ABCD YT, B WL NS & LRS-
B F-(al B, SR e R A AR B S B 40l 12-7 BoR i B, X UL
X AR BC BRATREFERM, i £ BC &REEE T
EASN , S AR R 5 T S Aotk s, U 18 BC R R SR i
NIR-FYeR T At Kl PT IR Ar s 0Bk P, 7 12-8 R
aef B 07 S w5 e vl o Y B DR - (o SN R B B R B AR D i ik
FIRMOL, &l ABCD W EMERK FZzERAE T LT 18, BC
HOLISHEE. WLUER, £ BC BHLA -~ 3880 Bk B

* 535



B 12-7 iR B 12-8 {7 H A

HOE - AT Y . TR AX BURCF AR T gl B R EE S,

258 12-7, RELEH, ARAEFFE BREERR L
— RS — T E T - akim (R E-aiD 3k @
U, EXFERT, BETOARAR#AR SR TRETFW. M
TG T DLRE A 850 SR B B 1RT , R0 B RO AL MK A4 1
e JioN

B 12-7 WY LA 3], wR G0 E5E 05 i 2 R DA PR 1K 8
A, # 12-7 @ B AGE RN Z, BUP R £ 8% SRS - E
W ABCD pyigsy, 112, M EmANIEER, BT-MR T
A AL TN VYN St 37 E B o (R S R 3/ L g
A1 5 S MR A G OT AAC AL T v o & i o B2 3.

RN EE 2R CASPUY S 1) I -F AR A L ORFE G a e R S], 2
IR R BT R IR AR S B —E M, AT S
IR SRR R A (SF LI E7

(3) BXfUEH—EEERR

T S - R SRR ERAR, AT s
5 LT AREINA,

* 536 *



() RO A
i 12-7 Pran, S0 B 78 &% th 3R T R R e it

4 BN GRS, BAENA MR
G RTRRS. REEREIEAY, %T%Emﬁﬁaﬁkﬁ%
Wit —B, XBETHAERESKEARERE LEE — /D
#oly, RIGHE-TA BN EHDS ke a . M rem v &
HREABET - RB{MERKEN . WH. MER T RERHES
£, FAZHKER, MARE SN P ai2sh. B 12-9 XK
HEFHEWEREN B I TR, iqt (a) . (8).(¢).(d},
Fon SR RN . B W S AR B S O @, Wik, &
MR SE. 1T 1950 E — M A2 B E A

S B T X RhAE K@}ﬁ MIFa AT EERMS T &/ 2 61 I
fs, BRI T BRE A, ELRRE S By e R 2 A, L2845 {14
£ Fhodh f _Lm A ET B T AR A AR LB, HE HL s SR Ty

() ) Cd)

Bl 12-0 HREMMERR

* 537 »



(2) G/ 5
B4 75 IR - R P B L5 5 R T A7 A R R, TR
T NS ER, ROE AR LI, HEH /DR
SR S 2 I8N R R IS RS H— RS :

Hl R TR RESE R i RS e E—R. BRESTILITHE
A—JEBT, AT SRR T 12-10 futsid, b A S stk
H—ZFVEFIESIR TS, ME 12-10 BB B, 4R mEiE s
WM 0, T b, WIEBE D --5/0, BHay L7 R 4 18] T4
A=W IET. WA, DA RA L HERROEZR SR D=
b/6, 4P 12-10 EELEEAET, o (SR HERI A BN S R
FE 1953 - HAESE R E LGB WURIE ., FEREAADE TN
thAE LSS REE T RAE LM, A
TEMMEE D, FK, B X Si 0, 0 IR E M
0, MR E RSO 0 T 60, BB RE

a?
- H_}Jl l

14

A 12-10 SRR B oI1z-i1  fE#dh.

v 538~



W D #E— 3.

SRBH T, R LB RN DS, BERS
B TRAGRT UERAAR. XA i, B3N
3 40 L £ FRI TG O £ B 55 i = JE HERER, 2 R\ WT LUBR AR N
BoBAMERS 5 AT, 1 11-12 % R e AR B K (a) HRE
Brsh ROk HR 2 5 (D), (o) W HERIE &,

P o12-12 2 G & o {8 HER

(3) {r#fsie

TR, ERERER FAERA L R LLE- -2
e iRD TR B AS, WERA LSRR AR, R
BT, B RRAETEFRBEERAN—- B8, K&
TRV EE &, X BRTICAS M LE, RWHEi] S
Friz s mAE bW L4 s BRI R AR,

M ZENAARERETERENEMY, MEERKE
B, BN AR R, ERBEPERLTRE,. B, efs
—Panm BB, BER -/ MBRN e, mE 12-13(a) Bt
. B 12-13(8) Fa-— S E U LY RS HEA B, 2 kP

* 339 .



AEEBRIRPARE . T HEZ R 12-130e) WaTER, Max 4B LA
BB ERAEDTRALEE R (EE. WEOBAN RS L
AL XBERIBR T — T S & R e, EITAE (e b
TS RPN ARE L. BE—RILS, EANREMRE
& EE R RS EREE TR AR,

O O OO0
O 4 BO

A:::::B o Olci ® o.o

Q
O 0 0o

O
o © 00
(€3

000

- ——— v — -

00
0 Q0
000

B 12-13 =T frBEAlfufr el 6

DHI—RBEMMGE, EAIEENE BT L 80K
AL, VR I LR T DA SR T PSS, 1R SRR 1) (g
WHEAR A BRE FRBEAEZ, B 12-14 otz i
P WRRKYEETIREEAEBEMNEBEH, XMSHERL
BB, BRUARREZN GRRBET) HFEEENEK. &8
12-14(a) FOR—A Tl REARBHEFE—~S0RN™ 2k -
TREEMER, AVHBASTERBEA G LTESEA T )7 E
TR R, DA TR, KR LEEEX—FEFMH T (1l
gL L el B m T —F . B 12-14(0) FemBsimid Bt
TR H DA A, W AR A R P T a0, HIRH, g
Bresem B8, #0124 FAME LR AR T, R, £EBH
HE ST B R B FRHC LR BT DL I R B O, e — 1
U, A5 R 2 B i 1 B 5 2 o T 1 oK

« 540



§ 12-3 =fr ERIEFNEH0SE T TE

ol DL F0 ] B B S R AE O P R A R e A R Y
Ry, WS RRII AL R I R T T s iR, FRE
e, RESTRENRES FALTERE L 8 AW R
BB Atkinigsh, & 12-15 RERFR R SRR
AEIER G, B ARk R BATR LA — A dh #e i B 20—
Tron i E, =R I BEER bR PR I 0 R A LIk R
LE A {723 (i | — i SRR B4R R AR 1. AT SRy S
BT 20 18 U v 1 2% B e B & OB Bl i 23 e B E] T s A i
FKKEE, XEHEHIRERMEEER KT IE.

O00000 00000 O
C0O0OOO0OO 0000 OO
000 00 000”50 o
C0O0O0OO0OO0 0O0CO0O0O0O
© 00 o0 000 O
()AL CHIEIBDEF

Bl 12-15 (a) Z={ifnib) fm] ks
224 FU G BURE T B MR Sk &, R BL A A B LR

« 541 «

-



ZoRmlfE T ik duir @, A4, B RMANE O
PR Z RIS RERIR G, BN, B EE B « Ron,

: i
©i0i0}0
© 0 0 o

Bl 12-16  jA)fIR T oA

Vi s B T S E R re R A B T AR 183, Wah B R v
10 —10"/8, EHIREN e B~ kT . AR T B % 5L 31408 0 Al
B, AR RERE T 3022 o, (B, RLUBHEI B, K L8 T
Wl e — R ILA s RGBS, BRI E 1000°CHY 2R,
B IRz E kT WREH T 22—k, WEL, EERETH
BREX AL AR E BRI R E M S KT « BEER BF 4 fi 5C
H.
— M BT, KRR T ¢ MERMKEILHUTUSR
e~ tIFaT (12-1)
BB F XA —k, BITUEELE T BN kXL,
B4 VA S ERTRTERE L AT « a0, 4 fE R Tk
WAERIE, BT R v, BEETERELE(2-1), 88
T R RIBk Bk F—— BB

* 542 »



- p=ypgetital (12-2)
WA RA AL T RIBREE TS A5 E R UK % R, i
BB XA 32 A B TR R N

B HEAROL 20 BT o 52 G (0B RR ¢ o 4 31 5
e B 427 B U SR R IR T 4 A0 AR
=,

doAs by Es B AR B F W LA SR Bk 5 e A
P i 00 A n DL i T SRR B 6 A TTBEE, 2R 57, i L 7E N R I A UK
BRHEA A PRI, FIRE, SR AT B Tt AT B Tk o e 5
ZWM, AT — e, 2 X BB B RS, FEM N DD
0 D5 T4 AT LA rh T SAEKIE E Br AUk Ml f B TG P A
GoRI—A AR T, ik ROy R 2 RO B R T, T b
for iR iR Ay, Rk, REBRIXRE — 3 BB b T DT Mk, 19 N
CE M He ) LS ST 2 B, B, 3 RRER [ Ay B B R 2 B
BRiE. B, L. it AR LUK S de U £ L 0 4R o 23 0 )
BRIR Fil%, B0 M8, S0 RNEEW LS8 o
MR E R R EE, BN, BRI XEEE
IRz A RS T YRR R E LY,

REP L2 MRRET DK T RTOEEREE, 1
E—EMERLET, AR PR, SN E AL —2m, B
RIS —FMETERERE, S H 2 %V B
W, REESENMETF. ROV SHG B PGEE n A9 i
4 AR N

EALLRS S 5.
1) 23 £ ik IR

F=U-T48 - (12-3)
PRI B F BB /MBS X R
(%),

R ERU PRI 3w,

- 5}3 -



& w BRBE—TEEHER, MAKPE s 57 L #HA
RE 15 4 |
AL =nw
GBIEPH n DGR, RARAE Nt
BrBR - 50 LA

von_ (N+nr)|

¥ Ninl
B W AR SR AL B, X0l (RN,
. (N +n))

A (12-5)F0(12-6)Y B, T7E » Mo prht, 3 HREeE 8k T,
AF=AU—TAS

(N +nr)!
Nint

RS S (12-4), HBEBIAE AF 5 n f 32, 52
(a&F) =w—Fk,T %[(N+n)ln(i\’ +n)—nlnr—NinN ]

=npw~--k;,Tlin (12-7)

O

=w—£&,7In

(N-+nr) _
L) g (12-8)

HhE TN B TR FERAOBFSAN, BTEE L—-RRFA
ok S AN, v N, BrEA R (12-8) W 1@ PR 2 2 i B H -
no= Ne Wits?T (12-9)

MEERERETSRE LA B xe MU AR A
o, Hod w FRRIBR - TRIBRE RS, N & 3% rhialBR
RIEH. _

o HEGEEFEREGASERFLT - L AL
FFM b rBEEME. KR L, I8 R e, » ¥
LHHE 5 H NHRET, b &, H A TR F& H & # LA
b, B EARL 2 115 w BRRE G, RO A — V8 AR L Bl T B

-544-



(k£ i - DTS G 6E o, 20 12-17 B%.

0<3C)O(30
O()O
OC)O

B 12-17 EmE

TSR R AR Rl A e AR FacH . AR
B 7B B A A AT A R A B T B R, AR
fJMhtMi%mﬁE%ﬁ%ﬂﬁﬁﬁ B, % R ITEA 1 &
o B AR R M A B T . TR B ARG TR B A e AR
ﬂuﬁiim%mﬁﬁ%ﬁ%ﬂ%,ﬁ£~hﬁwﬁﬁ£h$%
PR, BUBEQ12-9)R, EE R A RS 0% 6L M & R
B T B ok 2 £ B R Sk b , A B 00 %8 Hi 28 Bk AT
SRR TN k. BT, R R 8, A SRR S
B SrikL, 7 LA B 7R AT T B R S A S R 45 F e, B B B o
HEKHERTEROPHE, RIBO2-2)RAEE, SRk
RERC o i L B T PR AR e B 1, UL 3 £ 5 I IR zﬁmzmw
Z. E2BTXNEE, ML E TR, RAT EE{EE 5t i
£, TRE 5 4.

§ 12-4 ¥ EMEFHAEE

FROAEM T EEEESEARABHERGHEMALMEMR &
BHFHE L ZhIF MBS 8A%, EER, FiHiE
ARG RESEG -FREEER, PRAROWIBHELET
Xf A S-S A B R PR OB S BB A TR, WIE
SRR TP m R BRI R, RAEERR

ce 545 %



OB SRR, | é

A B TR BE T KA B0 6 (i TR A , 38 3ch  BL
51 i ik T BRI TR , e R T O BE o WS
P #m=—0vn ' . {12-10)
DAH—ERZE . HAHV SR, RE» R LR B B8
BORT BB W BLR IR T ok (e bR R B
B 8 A A R ML) (1210 ) B 0 0 S — s
B b 76 53 AT FOBING 2 P B (12 10) o 0 25 55 1k 5 14 7 B
s pda e, B F
* %:szn (12-11}
Bhix—TB R #R 05 LA SRR b T 5 3 — k.
(12-11)AE —~ 7 % A 3 0 kg 2

_ N r ;r;-'! _
n(m,t)—zl/mexp[h_dnt] | (12-12}
XA LA B A (12-11) Jnl) B BE
RMTE '
_f;n(m,t)dr:.ﬂ (12-13)

2, E— P R EESET «» FFATHSREEN,. SR EE D
— N, B Ei=0 i, B2-12) o (x, DK «=0 &4
EHEF o, X H.BO2-12) RoRTE (=0 W, P E L E B A
C r=0fE L, AER LK ERIN, T als, ) MfFREB ¢ 1
TR EY o, EQ2-18)RBEFILASA R [ 5srhi
1% 0.
AT RBEAHELRS EHLAMABRIFERERET, 88F
RERETHY BSRESRELSIEENEcRE LR BT
mR R . VoA EUE & T2k B R At oR Bk

+ 546 »



xz

B 12-18 ¥ &Esram

mMEAWE. BRBRENHT o ff e AR2~12)H L, #®
HLABET HARK D,

PRGBS BIIRE TR, —RRAHER KLAE Nkl
AHTRERT HGRE RS P REE KROXRTYRARMR
LM 2IER, =L EAKEMREEE ¥ AR SEKEFE
AR,

D == Doe 98T (12-14)
It RASEE B RMATRE/TEICRRD, HL, KR
BHae g 1/TB R I R4, BoA Y RRIEE,

M & FirbE A B U B o 55 SR AT AR BUTF — 8 2 ik fa s

BRI T — M A SR i i B A % (Ao S -7 S Bk
ICE R OR |

AREARORERET, S 8REAX.

RS R T H ST T MBS RA S ETHT % Unlt
%bt): Fe B7-26 Fe Ry 80, XA BERD ¥ & A¥
S RREERTHARITEGT RAL.

F12-1 Rl T~ R SRR EASHEE . InE
il AR D BRM RS ENTEAQMBER QN X hikE,
GBI T REREX. |

054?-



» 12-1

# H FHTE |DJOER/E) QT /R DEXRY/D MERECS
Fe(y-Fe) Fe 3= 10 iT.2 | TI15—88T'O
C{\EHE 7| 1.67x107? 28.7 —1100°
H(EFHRT)| 1.66x107° 9.2
C GAlFIE T) 301077 | C
Cu Cu 1.1%10 5E7.2 TEO—950°0
Cu 1.0 107 [ 850°C
Zn 5.g=1p* 42.0 } F41— 8R4
Ag Ag 7.2x107* 45
Asf:m]?i-#“ﬁﬁi 9107t 21.5
Ge Ge 3.7>10 T4 g 10 ”!
5b 4.0 55 2x1p7" ] 800"1
Li(BREF)) 1.3x107* 16.6 8.6% 1077 |
tnD}

]

T

B o12-19 FE R RSB

BU2-1OR, REE 0D — i XA MREAH S, K

EH#HE-Q/ RV LIBRMFHEC . HE, SRR ELEBER,
ﬂﬁTﬁ%@&ﬁ’ﬂﬁEﬁs ARAZE In D1/TREHE 12-19 Fr
TR IER. WERFNT, 70 IR R IR B Y P MR L
prZER). KR BN BT #, BAMARN BT ERN, RS
BE Q@ BE, X RS R, (R BRI BEH, P E ZivE

» 548 »



TR R TR

PSR AERAE, K HERE T A B2, %
(12-12) 5883 Mo M = (o, ) RBR LB B 2 =0 BT B %W
BT VR A BEF) . 25 ¢ REEILLIE 3 = JRASF AR S, M
nla )] B2 B R (17 B 2010 F 2 5 0B

_P_:—-'Tt;j‘ irlx,)dr =2 D

XA RLW AR D A Rk
 FHR AT B 1 OR ER TG
BIBRR T P MOR B M, 7AW, BT T
R P % 76 DD BR 2 TSR ER , 3 B /A I BEER R
p=yp e tiksT (12-18)
BER B RERER R A TEHEY . LLSX FhBkER b AE Rk ey A5 B 5 3k
B T IR, BP9k R 00353 30T 1, B M 0 i 2R 4G
HATH LR T RN 2L ¢ B NIPRIS = 5 m A Ds ) 2
A, HF—4ET nTLAﬁiTﬂ,ﬁrﬁn’Jiuiﬁéb?isEﬁ, FEA 7L ¢ by ]
e B 19 Bk BEK vk BB 24 AL
N=2v¢ | (12-17)
T4 1 Bk B 20 AT A A 160 A B A A B R T B, N ROE ek e
1A
2K IR B =28,
HALAET HR, L, m &kEA, ¥—m kA SR
35 (R N K B e S (R A 00 & R IR k2 )

Nt
N H
G'"*m_r(N-—m}:’

LB IXFER. F e FRBasmEERE
w=md—(N—m)d=(2m— N)d, (12-19)
d RHEAMREEER. (12-18)012-19)8br BIEE T 03

- 549 »

(12-18)



AT, FUABH SO 2-10 M LR SR (12- 18R 8
.
A PFHE(12-19), (12-18) A REB L H B &,

¥ {2m— N )2d® (12-20)-

*‘gi( 4 ZmEC" — 4 NZmC“’

FAEMPE A LR E %R

(1+y)'=3 C%y™ (12-21)
LR B EsHE SN,
.T' m -
%[y £(1+y)y J“Zmz( Bogym—1 (12-23)

R BTG R Bk, R EE S y=1,
ik 15 21 |

2. 0i=2" 1

Em()"'— N a¥-t : (12-24}

3 mzCiﬂZ(N +1)N2¥-t

HA(12-20) K BEaR 1]
- &t Nd?,

» 550



B2 1DR(12-16)K4m N R B H AR -

x% == (2 vy dletikeT Y, - {12-25)
CLIX A SR & MM R S s S H AR (12-15) 3K Rt
BT AT R EANX

D=yydie=t/*aT 2-26)
S MRS UL T 4 i A BRI He(12-26)

M12-14) A5G Fl Q= (W k8 ) < e, X R BT 18
WEHOR TIRT- MRS ag. BXY Q=23 TR/B IR, #l5
F e=1eV, AT 12-1 AR EIRAE DIE S, —F22m b
1eV MR,

AR TSI, RUIEBEPREAR 8
BOE—TEAHERNRE, HTFXHY RAERE BRSNS
RN i 2 AT RE Y 5, Bldn, B AR AR IR N s I B O
M 0 A IR, b T I BR R ER ) 55 - -2 LAV IR TR0 Rl
BRERAE, XN EAMLIN AR REE 12-20 7, AR BHHP,
Pl TR — R R EAAR R, — B RCh, BRI &
SR, HBEMER G, ER A RN R BTN
g md:, B A~ Rl ANNE, a4k E
"] REMRIRHE R A E M TS s — &, X FE O T RUBRERER BT ASS
157

p= Py e-ci*aT (12-27)
XA A T RO w R B R Bk R, BRI T — 4~ N
T P, A0E ¥ m e i JL R,
MRS sH, £ ERET, RS RE,
o= Ne-wieaT

R T e i — R KA B S B S R LR BA R T

.E.: E_wfkl'r

il

-551-



Q00 O0CODO0O :

OO0 CO0O0 CeO0000

O \OC0o0O® D CO0QO00

vIols Nalo Nl OO0 -8 0 0

OO0 00O C0 OO0
AR o
O Q C O OO0 000
aco@oo

FE 12-20 Z3fdd-fix

15 P SR R R — R T R B, . B
BT R 5 2 i JUER T L T e U 13, RE, kR (12-27)
WS :

y:],',jE_“%m)”‘BT (12—23)
AL R BRI R RS
I}rzl}ne—afﬂr
L2 |
DU:F[]dz,Q:i\Tﬂ*(E'I_W) (12_29)

Mo SUBTIR niE TR R R R B R E 22 AT BTG
AEER & R -FBE T 2 5MR A S REE e w, BL, Q Y
RATHSPRE, X—a 7&K 12-1 Bl v 8kav 8 - Bof &k b
T3 i B AR BT R R T R M R B e,

BT AR IRAE R S, B W0 AR UL AR 22 B i A B A A
S A RIRMJLEE. R, —RBOA b SR IRT £ BIE
A FHOE . S LV R A LA B, BrLA Zh e AR it 1~
AL I T AR B, B R TR B I K L R L EE B R BOh

3 12-5 BFREPHSRENEFESE
B i A S BRI (E LR IBR & TR S A TR — i)

« 552 o



FREA £ B
Briis .

Wi E I B U A, RN, TR Bk
PEEY MR R —A T T TR 2 B, 2 R %A B T — AT
(R,

TF HE S TN 3 B BRI A AR R A RIRE 30, AR P vk 72 4
1 BT, 1112, AT SN IR TR R, b e 2 5 L A A 1L
AT ]2 27 2 — R T B R 2 i, R4 Rk
i~ TE B DT G 742 0 WSS PR PR TR B, il & IR 51 s
E Ve BV LA AR L

—Egx W)
B R i I B SR B A T T i A R IR 12-
22 (aTYs, M 12-22(0) B, BRI LR E T Bk, AW
DB AR et (Egd /2y i e— (Hqd/2), {ERAFixE
22BN A I i
ol

v 553 «



Ke2
[ E-X(Eed/2)
(9) X5 by O HABEM
F 12-22 HT-HEk
72 , { (12-30)
" s—|—(End/’2)“ |
']-"nexpL k T

S AERR A B T AT Bk R A 2 TS i v dRiE, 4B (12-30)
ARG R EEFMEINIE R J, G Sl B R
Fo A EiE

po=2vyde ¢ 2 sinh{ Kgd/2ksT) (12-31)
AT FpaZ B - F 505 22 EE%?EH&Z&%ZJ:W Gl Y-
Ifr]l_.éb/h“?@ﬁ? , (12~ 31);5:@%;,,*&%*%;__@%&&

FF— R BIHRIE, Eed < ko1, FEA(12-31)KF DAL

A
_ 4 Zo—eftpi I _
B, = F.T (v,die VI (12-32)
Horrir 87 %
12p—t ke Ty T .

FoE TR, WATEE, # (12-33) RAMARY) i B I 7

* 554 = o



(E T RG220 L E RN OB MY B A B RIEAE
TR R,
u——-}—%ﬂ (12-34)
BRI F R A ANBET R FR e, kA
% FRHBHBHNHL R,
MRS n, Fom By BETME]ER

TR, IR L

B2 am e,
J = nagug
—agl (12-35}
. nﬂqz 2p—2fEkpg? .
o = kﬂ,},,vﬂd e (12--36)

(12-38)REA T E T RMBEER. RITEH, w9 o
O IR L ER £ (12-36) P W B R B R - LASh, 3 L2
U X TR B B g RBETR A R R B TR b R A



Br=x M 5

B 09 BB 4 B 1 2 S S B — B L2508
B RS LA fE A ). ZnF CTET Ry, SEBRy
KBS EASEFRPRESNITENA S, EIIHR N I:I:fﬁb% A
PAASfR N, 33 B8 (o B b deh, o2y B0 R T LA M JBRAT R %
MR, BB, RREEV R BIEHEN, L.
A PT IS A & R & Zoff T B A ELIRT 38% BB RA
T Lar e (o #) s S ZnJR T8 50 %6 fo A5 MITE A 4 L3 5 11
G B M), T R e L) LT 2, N AR BT R R i
i B 20 e S AR A #R S R HLIRIR A, R L Pk i s v
DA gL EBUX —H R —A, A RN R iR s

mmﬂww%TuﬁﬂﬂE@wﬁ%me%mmm T
2B IE DT i B A R BRI BT B 2 B B R A
LISk, REFZTE AR BB, B 12-1 $&E 12-6 2—8
ke L, r B AN B Bk B RS RIEL Y, o T HRI R
FETER, K RICE — & A&, RE 8 G B L9
B LI a B eenee M&E)., ®EAHFHHBHRG Gn@Ed,
I+l a+ P ilE+a, ),

1 ) R o B S T 12 24 il JE S (L S 1 T 7 R A I
HRORREMD), ENE L, f— T HE R B— A X
RN, R R R A E T RRZ AN, HE XS
T i AR A EEMER, SEREE MO RS RRE
Wik — O R, B, RE MR AERERR & B
TS, 2 T~ hE AN EE AR, W B 7w 25858

* 506 -



BB EE R R R A BN AT, REREHEREFRED
kA EL T OB SN, AT T R PR RS i S bR A b
ACRY - A~ R AR I i R R AL BR ), AE P X O T 1
Al g b v il

T, TR AT R S e B RR R 1T L s 2R S T
fAREDE T A B e A

§ 13-1 & 48

i 13-1 BRI 13 -6 FTLLE B, KR AR R B BT
BAATHAICHYZ B, A AN RO N B fe, X EHIE F
FALk BT ERTE R B RIS 5L, BRI S B e e — s A 47,
—. Bistk
AR 131 W08 Ag-Aa el DLIEA R L BIEE A s — iy A
LI X B IR 0 B R TR, RO 3 R L TEBR e A T,
P SO RS RcAs W DL R AL T F TR s e i I B —Rb At T

R

[t 201 ph TR

P 13-2 Fr 13-3 b, B4R I U oI RE TR A fyf e
WIAS AR B, AEXNHE BHAF PRS2 4,2
TR AR, S LI~ RR, R AMBI

1L Q0p—

ACn

-
O+# i
B
1000
P‘E 1+ 1
b — L e e ]
] Sin S
800 D Y. :ﬂug —— L * }
¢ 50 100
B 13-1 Ag-AuH'B . B 13-2 Ag-Culf[@

-55?'



T A A — R TR HE 1 B 1 e 3 A R R
Eind— SRR RN AR IEARR T IR ELI3-
7R 3-8 AR, B 13-7 FaRiz AR T (AR i

S

3

ber ]
o ¥
| '
16001} ! E
1 'I ‘ E
400} \ | .
) ]Sb+ 525
1200 ? 494°
:* InSbt
lﬂﬂﬂS l
3““&1 20 40 =
pr 4 Sb 1nSh I
B 13-3 Pt-Apsi B 13-4 Sb-Inigiy
1110 3
1000 e "
: A+
agol— oL
05 o
8001 7 VAT
697
500 Y _ ! .
-~ ' L
500 4& 7 VLof Do+ |
_ \VEV
40 | I | 419.4
360 ! _ix??ﬂ'!' '
I = e jen
200 : ) L A
1] I 1 T 1
Iﬂﬁ!' S
0, 10 20 30 40 50 &0 70 &G 90 100
Cu Zn

B 13-5 Cu-Za#if

* 558 »



600
: MICIE

1400 B

1z G0t ; Bk + ik
“Nam o

1000t
0 MICHE +SBERE
BGG ]

5
pong < 3

JE 137 Ml EEE B 13-8 A EEsE

Yol -F T R — S B A L, — R S L s R EA
ERERS, XA AR AR RBE S, —REE & B R
EREOER, B 13-8 EREANEF (B HEAREREEMSR,
KRR AN R RS, RERART S/ A R 6 a8l
bR, A BLC, N2 T AR AR HEA M R TR B bR
oA BRI Fly ML R Fe JETF8) HOmE.Goar
dk L Mo h S H R C IRFEB .

FiEd A Fog R s, ERBTEBIECNSN.
DL R EA AER T Bt is, ®e LE —2mRy
Hil, |

* 339 .



»

Hﬂﬁ‘iﬁﬂiﬁfﬂkiii—iﬂﬁ%ﬁﬁ“&li@%:ﬁ

10 HL % g 22510,

f‘t{fﬁﬂ:H’JEi’ﬁﬁ:%ﬂw&ﬁbﬁ%%ﬂﬁ%kdwbbﬁ%ﬁ. BTA
JNEO S [R5 5 e i A B T-BREUE B I - HE P S e 28 R e
wn s AHFRAEEGER, ARKEXBFRAEEHRR & BEIEAHN
— R HIE, IR TR R 2R 1590, A7 ATRE TS AR A Y
BEE G R ik 2 > 1590, MR ML, K 12-1 0 47 T -
fir7c# Be,Zn,Cd,Hg #£ Co il Ag rhiBIEME- 1 2 200 %
R, BRPERERTHER, HEWE ERREELEZHA Cu
FoAg Hyor#, 88 1 REbRADI R .

F13-1 FEFEEMERE

Cu(2.564) Agiz.ezky
Be n Cda He
2.24 2.74 3,04 2.1k
Cu 16.6% M. 4% 1.79% R (=79l
Ag 3.5% 40.2% 42.5% 37.2%

P A M E R ROCE I F v Ee e B, A B F M
EZER EIREE-FLN 8- 78 4 &, iR TR E %
th. . VIBEEZRESEFEREELEL DL, VB IVRBL
REERERRBHERB I Cu A FEREHHEE ME —EW
R, BTE IR MR & B di Li, Na Mg S 2 B W48, B
5 W] WL 13-2,

=. hiEa

IR A BHBRFREERMGBLINER, 54 & {177,
EATTRETE — 22 iy i Al Bl ) 6 B 5 0 JE ook . 24 vh (Bl 48, Rildn
Cu-Zn H{E iy 8 M.y #,e4; Fe-C iR ) Fe,C ANIH13.6

« H60 »



F 13~z E, ZHENBEE

Cu-P Ci-As Cu-%h Ag-Sh

3.4%{700°C) 5.4 (BANTY | 5.9 0630°CY | 7.2%(7007°00)
1.2%(300°0}) .29, 030077 | 1.1%4210%CY

: Cu-8§i Cu-Ge Cu-3n Ap-Ge ~S K
11,634 {R31°T) 125 9,%5% g, 54 ¢ 12.2%
oL SBIG02T07C)
- | i

Ae Wi Li-n; Mg-Sh Unrmi
;B N #wfE 1.13% {553"C)
0.8350258°C) | ! g B Dok F
As-Th [ Li-$u Li-Ph Ni-Ph N3-Sh Mg -Ph
2.8 it i G A 3.35% 7.75%
(<7117 (350°C) (465°C)
LIRS L ol

R A, M-S PR Mg.Si, hiFlH B8 Ml w9
IF , 3X B H (8 A A 88— S S A vh AT AR,

A, B iR R AGIE ol M 2B R, 7e R 8 B4y O
frii LB At VBRI A, IR RS B BES
f—42, B W B adke By, - Bidn Mg.Si Mg, Ge 1LV
e LU A IR BE S FAME, T

o *a%ﬁ%?ﬂm?ﬁ"iﬂﬂﬂh & Mg,Si B4 CaF, £ #, 111V 3 fE
AR NG

& Bk A“I’J H fﬁfﬁﬁl}ix}ﬁfblﬁ—*ﬁl’ﬁﬁft 75 B W o
B FER A LTSRN, Cu-Zn R &Ed & 2 M.y M,
e M —REBEERHER. LRMRS L. A E-TFEE (Hume-
Rotery }XfHL¥F £ & & R 5L H . % BPHFROBI BT Hik—
(BT, W B ALRGAE, WP Fin .

« 56) -



A Vv e
T8/ T8 3/2 21/13 7/4
4 ¥ fhos BAork Ak

LA Cu-Zn RHEAHF.Co BT H- TR F.Zn H T 1 _ i
F REHN A M.y ML MR EG PSR RN, B
I IH VB 15,_;1:;%5 5 Cu Ag, Auw S A i A HBLS 45, M1,

e HI. A LB IR (i 1 A R, _
TGUm BLCON H ol LI 4R Rk TSR 3 4 R

AV IR RS B SE HE,

§ 13-2 FMAFEAGTNERSHEE

BT AA IR el 2 Yo o BV X, AR ORI B 4R
HY & FRAET CAGAR . DL B AT fERUBRL , 7E X SRR 200, ik
SPRUS RGN EERNBS T - - ARG EnaiRE . 5t
B R R 5 - MR AL R TR VIS U L R i T MSES T iXRR
b R U I B S D R R AR TR I EN SR

T8 AV LA T A0 6 B 0 1 Sl 1SR A A 1 A ol MR SE RVIE S . &
AP (B 7 RS & R AR A A A X X T R A R,
VA IR SN I S IR g oo R TR . AEARER JoB i PR UGS
- - EER T, AR SO SR N XE LR BRI R B R A, BR
F0 18-1 ESLF IR M, BB AR RS E A S T AL
ERENITEE, 's’!é%__[:,ﬁﬁlﬁﬁiﬁﬁﬁﬂﬁiﬂﬁ%ﬁmﬂﬂaﬁEHHZ?
fl. 4TI IEEEr e . W LAUH B (R 13- JBAR M i A
%, ﬂwﬁ“ﬂ‘m@,?ﬁ M 13-9 hEBHEHX— #@i@wﬁm
x AU IR AR 5. m B IFRFIRE R FEETE
m B THERERATR, e SBHE MRS n)
FORBRE IR XA RS T,

EHEESER - REEBHHEITHFA,

s BEZ »



53 [ U T T PR S T B R -2 s R e B

B OEEREE DRSS K-S AT EkMs R,
R B W RS TP B0 00 Tl O R 14 R -LIJ Wi~ J AR H TR ER,

o iR IR AR B s RRIG S sy, B 13 -9 g
BE LM R SRS ARG S AR CRROA BT R SR 2 T OTREE
WHH SRR, &8k HF 4 L AR,

G P Pl BB B R - RN R R
BEAH PR L. H-FEM so & BESE, [F s #9 &8 1 ik
G B R, AR AR LS, XM R T AT gk
B IE . TR A PR, IR R R R |, B
~ R} T 15 BE AR AR2Y ARG LR A RGNS R T, 3
o by RO 54 86 BRI RIS S P W By RN R
LR 2R b s, JHFER,

R AmE, DL B YRR R R i kB bR 15 MRk
ﬁﬁ?ﬁiﬁ EF%EIJLE%**&%'%TETEMF B R T A
P, X FN S LT AT P‘ﬂétﬁ’? A BRI
AR FRAS TR, R W, A E R R S R B AR
B an, B b R so Ly Fl sy ﬁﬁkr]xﬁﬂ."l’“ﬂlmﬁ&ﬁim@ M, FF M
BEE D PAERATRTR s AMUERET, B EH L

G633



e, Bk, iiﬂ—f{aﬁﬁﬁxiﬁéﬂ ??iT

A ALY 1 2 IR IS T I vl AL P R T U L ”J%“%

RIS P, A T IR R A W R B R Ry s, 1B 2 IR B

TR T B, B R R TR & (MR R ARG & LR
S FRENC b SR BL L bR O H T DA S AR IS ),

fEER &R TE R PG b R BT HER T T, AR B L
AT hkr i S, B, 28 B R o I, 48R B T
ERIBAr A v MRS », 1R BN X R LR A&
L E AL ETIAR st bilad » AOSERLE STEHAIM AR A
ARUR & Pz, WMMfIEANE R BT IR EEmG % Rk A e
BoOr AR 0kS 8,  F M, KR EEYEE b LR
8y K 2r B AR W LA fa,uk,(m -l YA sy ), B,

M {x—-nl) - M, (z+rs)y=a- (M, + M, )
RATE RN EE IR TS B R e, BB :ﬁ A M, 3
_I:ﬂ{tf‘&xﬂﬂé‘*ﬁﬁ o LA

M, (nl)=303, (ns,),
ii’i‘*%%ﬁﬂﬂ Al s F ol BOEREEZEE H 1R BRI E
M B gL, X/ RARETNERAERERMER S L F 2
R, B9 mBE 13 - 9 Wi 40 Iosy B i-~418F, KA n, MNIE AT
B M, RS HECR AL, BAEEFUE PRI S00, AT PR K
3.

BB AHEN . AR ERHENED L BEENAY T M, A8
L& R B A AR TR B BTG EL SR W S iR B b A
Wik, AR SEMEME A s, &, 2MIHE #,R &l s, &
w, mBEHRHT,, |

HANERE, MLty b 8RB AR, X Bl T a5 E
R CEABBERLET BT, ~BREE2RERD, E 13-10

* 564 -



B2 B - R B D PRI R A TR REAEH? G}
BN IR A R S, G S aE B B Rl 2R L - BRE IR Y
B (H]. péom (R B R R R R, BRSO A I R E R TR A
R A O R R R - BRERA T, —T, 2 i fr

T, mAE bR AIERAY R ), '
g 3

-

Ts

ARMR HE  CRA4..B. N

€a} —#ﬁ-ﬁﬁdﬂlﬁ 5) :j_ﬁﬁ *41-33:
M o13-10 #EHdnyit

RFL RSN R E R A AT LR H
i, B A B Alod f2 gk 2 LA e B b iy M B T e, T 2
BEAN & Fmitit .

P bubbiebse 4 TR Z Ry s 28, LA R, P B0 78
FEEME ., EE 13- 288 13 -3 &, RAIEEITEAHRED
moE SRR RO B H, SEMHRNER s BARTLEANE
., METREIRSEFEERENDFEN 20 o BT 5IE
AT A B FRE R DR, X BRI R A TR A T sy
RHEEED, MERE T EEE IR S, T
R R R, B, MEEREERED o KM KEREK
AE s H s FIASTRRERE TR B8 A B v @
as PRERBLZ L e,

§13-3 Z=EHEFHFEFHSHANEREE
L) By 47 ok R A IR R R BTy . ] £ Bk

*» 565 +



BERAT—RARR, i EEeE LA EHR RS b, iM%
Sy LA HT AR EE 45 B DA AR B2 B AR SR, 3n iR 13- 2 MR T L E
 RFERGR T.D, FREHHRBEKL 5 RS

R B AR T F , 578k H 12 B ik ICTENON &8 A £
£ v K SR AR R E DA 7K, WTLASE S 1 TL L

B RIBERHE RS, o b B st 2, 8 82,

HISH B AH X R 2 W T LA e — Fhigi oS o, BT, &8
PN R ge Vb IR IE PRI R T L&~ R AKE SR 2R, (G113
2FIHI3-3 iy DE £8), R EHE 13 -2 BE 13- 3 PG
REL m PR BB EE SIS 48 28 ks &, M
DLttt —ak, EARGEMEFIREITERE A m' 1
TR A B ARER R TE TR AL, b I0 AL Bl
B — Rk EBGER, XY R T R L 2810
EF K BEE2HITAFEZ M LUE B, BT S (0 25 T8 7 7,
F50 s B LAE B R A E R R AT TR E WM,
PITFHEE L RLG, REAES LR X E(H
+ L) KEETHEWRHEEECF + W)L A E KEL LBFIE
Az

(H+ZL)—(H+RH)

i, {ERAERBHERL D, CAMmEAN L, ﬁWTE’Eﬁ#‘éﬁi

B, [k, AL b, W ASHFHALE L S HER AR,

Al Rk AR R B AL, LB WP R EE I, B e HBIT (R +
).

ﬁﬁ’ﬁfhﬁﬁﬁﬁj?ﬁﬁﬁﬁmﬁﬁﬁﬁﬁ%ﬂ. AT LB

3B R BRI T ML R A IR 78 A 2T 13- 2 g 13- 3
OB L RTTRT LB R 28 R B 2y 0B « B8 T T i-’% E*Ej:ﬂ‘ff#
TS O, At ALY 1 d

B 5 an AL, A 28 AR g

= 566 »




;
+11

|

J

il

Bl 1311 APty B 13-12 aRiay

13- 2 Rt S RIS M RUAHE L, F 13 -3 R 0 FH Y A0 S Y 4
.

bbb SRS, CAERIRI, FiliE B 13 -2 B 5 A
12-11v, MEERIETFRTSAKEEZ E e M, R S B M
ERUES D, BN HARRE nD 5§ nE 2 b R, X,
RANTEBE R R M D, SERAF R A A, T & B H Y
E I .?ﬂﬁ*ﬁﬁﬁ%xﬂ%tﬁ Wb b BABRUEIR 15 10 E
A EREEFE DR P MM, PEREUR R Y 7R BRI
FraE, EAR D R & B LB L5 DL R EE T
W, XAt R E Ak U,m»??-!z’ﬁ?fi%ﬂs;}@%ﬁ; 15 #F DR FL&
Bl RS ELTF R E A AT REER LU P A& Al - 5 % 7 O X A+
If), ¥ Wﬁ} BRI BSOS IR 30 ik
2L DA, 4 BRI 11 F21 -ri|---£L- B B, B — 4 Wil B
F S e M), T LR A IR R A A B SR I b,
“’1”11 SHh A, AUARERIE ) RS LU BHR T AL B B A
By B s R s S, i AR P ERREEE Y,

» 567 ¢




ﬁ.%ﬁ}l‘ﬁﬁﬁ AERSGEM D MEHE £ 4
THEH D fo F #ERH E m—‘ﬂ;,?sw AAkEE EHHY D :-& F,
RIS D F, %ﬁﬁﬁfw:&mmﬁw
D, EF ZAIFR00M BB ot 22as 2 40 F A 4R D 3%
BBl FLFF e MDD F B F g i e i B iy B f F, X
A RARETENEN F BB D 2iHk. R E 2 W—F
7, e TRAGRME S, LDRKQET I &R & m B
., EMMETE F SEL SEREM R & DF B R n &.
BEEENERED M F MEH, LEH A nFinl; m%,%ﬁﬁﬁ.
REAm HGEE . RPE FNLFE BRTVEEXELFEE
o i, B ERERBTRME L MEHE F I:bfﬁlﬁ n'F: n’E.
F EW R BRARR KRS, BB X otk 2 3t REEALT
Jo , BRI 2~ ﬁEmF.&ﬁﬂ%EMﬂﬂ$yﬁLﬁﬁm
patdk D, ESEE A A SHAR L EREM F, 811 XA T
I, AR Gl d 55 2R,

Edx o A A E R R, T RS2 dh &
RUARMRRER, BHI3-13 RRDEF AN & s, [
13-13 B(a), () PRBaHILENHR R ﬁifv} (a) By sy I

2 3

Wi e [
(a3 b
W 13-13 SEHAR g ahg

* 568 =



RS AP BRAREEBRT HTRKRIE,

W Z MR AT AR e U T SRR IFEmEm 2 W M
AL TR ( Peritectoid %%, HEBAIE(EIS-
6 ) b, WAVET ¢ KR RTL B d 15, X
— 5L v BRORR IS [ A fiF 77 1 A Rl
P Fe;,C, X AR brvRIHT #6768 B MEHGH 1, 3 F b 0 B b HR
AR EZREX, '

§ 13-4 HETHEHIH

BT RAT#E BRI AR, AL R AEL13-6 4K,
B0 5 [, A A A O % AT R AR 5 S B AR B B AR,
X IR AR TR B, L SN R,

HETRTHET o MR ER R 2R T RS F AW
1.7%), MR &R BB R R » MORKRE) R &, BT,
Hak BRFREWEARBOHT, THEBIAGFET £ » MRk
ARy Z G, mR, SR E SR, WET C ks, Mie
B RS E1130°CIT, —BEr BRI b » M s B, BIR{AE C
R RFARGA R HE, X R A LS, RN, BEE 1L
A8 FesC M "y 2, BNTEREBE L ANRRIL RN, 0k, 5k
Sy O, M B R ot 512K, P oy 5 — 28 v Batfk, AHHE.
EREATEL R EEMBELNRAS®R BB EFEE
Britdh 4, EFHE: S F RANsRLM, Xh R agy
Fe;Cfn v SRAVLAUEN (BT HRE BEEH Fe,Clh 8k Z 1)
).

T & Bt S e A S I & 2 H#
ARG I W, AR R, WO E ¢ AHBER ., BT
HEGEE] GS B, XM AT HRERSRMBELH « HE F.E» 8
PERMINL BIDER AR S, S A,y HHERI I BE.&

* 563 -




—A4~ i ERR T A B RARAS FeC M oFe M 22
2,800k, TIATI, v ERERESRE SEE 3
FAR FeaC 5 &, {8 v P ERP>, B EH 2SR 47 4,84
LT, BHBE R,

§ 13-5 BEFEEYVESHMAMB L

At L —FbBHE S R R Y AR, TR — SRk T o i
APARIHER S, AT A AR PR ATS AR AE, 2H Ak
TENRNREMLERAE, ROECT LGSR B S TR
Jot A BE— 2B T Ve R D R BLE, SR DA B X B . X —
g ERITRERGEN B HEE,
—. EERGAMNTRER
AR A BBXE R MEIRE 40 B,.c RRBIRT
Prdiftor i, WITZEERTH
i3 fE

F=U-TS8,

FER U PR T Bidh A
MO R, 28k
U s R M558
FeblE, 0, MR —8
e v, FFEEA AR SRR
B 13-14 1R E 0 F RS iR R

H AR B TAMEI A EE, LRRER, afn
B FHE 6, Eb a0 20 80 A R4l B iE& TR,

L WRE PR TS, i ARG B &R N R &
HE & H K.

B, ZEMHBHOERERU TLLRERS HHE 13-14 1
RSO Zm, B U, f Us 47 30 Forsh A Ruaf B Ay AR

« 570 -




BEst, TR ¢ MR, iRz ds

LR B RBRET
U=rell,+(1—e) U,

LRk R A DBk m L AR EEEE U, D, MR, L M

B ZE e 4R TR LW, TR 200 Y W R B P AL BRI B,

A HE M. _

Y SRS B L F 2 0 BTN KB — R, WD
£ TR A B S MR A AR S5 A R RUEE O 1V 1) 3R
AT HEL RS, SRR 8 8T D Bk R 4
Al RN, FEF MM A M R B T AR 2 (8] G4 1R
Fl, 4% @aas@os,@as FAFANEN A-4, -8B, BT
MORIE (eTase . MR AW e T, BOBEE A 2, WifE- B

Ay By NQOl--e) A AN, R R A 21—} A 4
T2 BT i AR BIEARGHI I A 1G24
1

'?:"l."{l"' (:)EE':]_— f?j'fpd PR A 15]3

FLEE, ATB Y Ne A B IE-F 53 40 a8 B e R B

T o . . -
?.3\"{5[_3"._1_'{!:&5!3‘1?: - -_-:“?C')H-'.‘i-i

P AT LA

D R 1y
[ 2—2—.;\' (1—e) 29, ,+ -é—?v CitnnR

_ 1
"i'(l""("}’:ﬂ"z; Cae g {@aa "LW.EB}-\

RS R fR IR A8l A Al BAGTEE O BTLL, A TV S R A,
i FERAE - ES S A,

<0 {gpEsa

>0 MiprFREiE
RixAREERNNERRY, o h25i, B Wik, 1

1
P 4R ‘“"E_{WAA + ':’F’EB){

« 571 »



A Bl -k Al 13-14 W By EAR, ¥
=. B&W

B 148 , J5nl LA — R P
S=Fk, InW
WREENE DO EERESSYE, —BEENERE KRk
FhE SR MR T4, ELERERS, BAPBTRAKT
RS LTS FE |2 hH MR ARAR, NcifBR
TR NA—e)MARFEHRHFEN S BLEXEET

_ N1
W= o (¥ (1ot

BRI SHEFIH R, R, LIRS RBRDHHEARE, WA,
f— RSN R, REERERAYRAR IR MR
WMAERE, H Wa 57 X4, BT AR,
We=Wpg=x Wa.

A it 8 18 Bl

S=kpyln Wy kyln W,
JE—THER T EHHEFI S R B in iR A4, TRUREES AKX,
HoRARKEEDT,

Nt
(Ne)(N(1—¢)))

=k NInN—N—-NclaNe+Nc—-N(1—¢)
InN(I—ec)+ N{(1—e)]
=—N[elnc+(1—e¢}1n{i—c}]
BAHE BT o M —c)/hF LK, R EAEMR.
=. BHEE
L&A BN B HEEY LIS,
F=(U—-TSp)-TSgs.
RS AR IR e WS EF LERFL EFIHERESR

+ 572 =




Eroufed, Feid 1l 13-15 A, 53 5% BRI oAk
B U —TSp, -TSga K, LTS {I]’lﬁilﬂﬁ'ffﬂﬂ'ﬁ‘}&]f%

(a} i k8 " ' OFR T
Bl 13-15  FiifiEdn sk,

BAREE, TR gmeEEE R ARARRG IR, R E
TS P RUE — R FEOW £, —TSpe ﬁ,#ﬁj*’lﬁl
'1"|“1Etif"*’3ﬂf§; Kk, B RE eI A —m T i g, L0SE

B ATE iy FeAk . ool B WA 8UME L TP llie) RO R T

e, XAREANIHE AT

d{?rbﬂﬁ.)_ - e c
dﬂ _—'—_".E.H-l‘rlnl_c

FEM o1 Mlc-0 4b. LS A TR, KRR U-
TS dhee, B LN, Ff el 28 00 i‘ﬂm[ﬁﬂ‘%ﬂhrhﬁ'ﬂf fc:
Py iy, TP AE T e R, T

§ 13-6 HRANELSEBE
UM EMWMARA RS S ARREZETEAEA. At4

« 573




SHEZFBEEMGREEERHE 5, !;J.Eiﬁb

R FRR A RARARRE Y.
HR BB EMELREEHRIRETIE EXERS T2
fg WA aEA Y. HIBHODEMEE, XRRHEHIFHRE

be-'i#ﬁﬁiﬁf*ElﬂﬁEEfﬁ: B, RATE 9 —TF, BilFHF

PR B HBE. -
RIEH ML, m@ﬁ@&ﬁﬁiﬁ“}'uﬁﬁﬁﬁﬂilﬁﬁ} ¢ l‘m&ﬁ

ﬁﬁﬁ%ﬁ%ﬁ%ﬁ*ﬁf’%ﬂaﬂﬂhafﬂﬁﬁ ZITHB LW H ., 25

RN EHREEJ?%E%_HZE_@ 13-16 B, ZEH A IEHT

E 13-16 Emﬁﬁﬂiﬁ

E%)ﬁﬁ}ﬁﬁﬁ*ﬁ}"ﬁw FEEANED,” PR & %6 R 4 o &b
(B M A R AREBR R B A ¢ R0 RBAL P, QTR AY

HIBRE. ®ELAEN, PpmoRnEE zEm(co—re)i(c—

sf)t-!%E mﬂiﬂag)&e BT Efu.,i&f;'#ﬁﬁﬂﬁﬁ‘?ﬁ%
P:FH i Q4

. "—'GP

ik, ﬁifr} ¢ H‘J#nnﬁ}}%;ﬁh P.Q i, B ﬂi%_ﬂpl—*ﬁﬂt'%'ﬁ-

oM E AL A P

e~ Cp

«OF 4~

2N




KR F (o) —ERFR, TH, Ee=ceif, F=F,,
c=ch B, F=F, % F(c)lEBatP.0FHANBRHYE,
SRELY B T DL e M S A A R R4 A ¢ MUBRR Y BER
P Qlﬂﬂ*}ﬁm

mE%~M%%%m$ﬁm%%v AR PO J S EE

ﬁ%ﬁﬁémﬁﬁﬁ.aﬁﬁﬁa?,tﬂﬁﬁﬁ%ﬂﬁﬁﬁﬁ
CHBRENAME RIS, HEEHRZEEET,
HAHE b, S M L P Q B T AR AP R A S FERR 4%
2T IR AT A R b P, (EF R I
T LLASRERN, (R EBE, BITETURRE IEFA TN
B4y 2 A A, I 13-17 BOR. TECIARE O, R R 2 81,
PANQ 2Ry, B RBERIEAVR SR PR QT RE MR
Ay, IF AT FHEAR B RS , R, BB A M
FHEEH, XEN P Q. 7EPZHEM Q24 MR N4 1
MBS, XRER, BRI TR &SR, A5
BEER I AR, ST AR B A RS RE. RIRE
252 m%%%%%ﬁ
(55, - (G0 < B

AR PRI T AETE B 0 F i AL,

AR LB A B2 COBR R SR TR
EEE, XA RE Y AR B RAHECI RS HA s,
ﬁﬁaﬁﬁﬁﬁTﬂ IR A% R X PP TR
PR B b XA ME 13-18 FIARWWE R Bk,
EXMHERT, Tk B ERRRAERVEBR, BEFE—em
"‘-f}']f’k B?L)., A.B ﬁﬁna#ﬁuﬁé‘ﬁﬁﬁ‘ﬁ, .t:’a?e»-ﬁfiﬁﬁxiﬁ'ﬁﬁﬁ
IRk, | '




B 13-17 RUESRMERRE. P 13-18 A&y 1[0 B fh G IR 8L R
MR L.

-§ 13-7 WiEELFNESEHE

ERBEAVER R, — SR R BREFREOHEE xR,
ERICMEBE &AM S TR, MAEMRE, di&8 hEdr
PERBIARLLT, & avs ol DL . B I (R ARG ¥ ey
MR R 2 ST & B AT 8, BBk, M BE U LRGSOV,
R, RBREFOAREERSR T RELIME, AhiEER

F=U-TS8
FEREEST U, P A BCAE B FA&m AR, B
BTHEMTS FaROEE, MTREH ST X, BrRAfid iy
iR JE AR Bl BES B b A ST IR ‘

AR S B e, BRI R AT T B E Y A e R
FRRRYAESE, WLIGEBAREDRE - R AR BIHFE
Ag-Cu FHE0 R 947 PR R M 0 L R AHE A B, fE6 13-19 H,
RER ORI B R G R S 3T BLE A HEERET N
B (T, Ty, 5”3%%;- Foam i BB LA RNGE M AR 3 g b
). BNBAEMRE T, WA BEalERRZ B, WL
KM s A s, AT E 13-20 AR A E IR 2
EUREE S, T WE RS R A PR LEEA S

-5?6’-



ety e iR P MY, XA ERMENE P, Q R~ ek
J_ {RiE A%, FoETI0 2 FELTRAoE, Brid Ty I R
R R TR, eSS T, WD EEE Y difethey

AR S H AR EM S AT ST TV 3’01 13-19 Foms, 1%
L HITE T BT (8 1 2, 38 L S ARy M 7 1, A Sl
WAr Y, BRAE T AN — A B i TR0 ik

P3-20HT B 3 R R L B4R AR R R ux_mi'c;.’n = Hl
TR RESRTEHE L, EERNEE T % & 5 haEli ek

T 13-19 A AHITEILED F TR AR B 13- 2¢ Liis 14 ["ﬂﬂiﬁﬁi#ﬁ;ﬂlm._
A H ARG TE L.

L TR EEEgGHEENEZTT, AR TH @Lb%bh)}ﬁ'}
AR rlR A P E R B A,

w 577 »



5

- ¥ #H

1-1\:/@3311?}%?#%1%3?}51}1‘!?& THAlEA, e BRI FERE R
HBLLEL, RS

1]:’.-5_] . xr
5 p ‘*‘ n(x
Wiy - (E w/B==0.52
NS . b V'3 7785064
R} \ lk'f* V' 2 w/650.74
ATk 3# T V' 2x/6520.74
¢ Pl V3 a/1620.34
e o B\ R -‘-: e
"\/]-3: H.ui A FH TR ﬂf ?) "“‘1.533. b ? A7

\@\H@£Em=Wﬁﬁﬁ%%mﬂﬁ?ﬂﬁbﬁﬂ;mbﬁﬁﬁm%ﬁm
FRELTH.
v L4l AEH. BTN ER% (2 )/, Hob o, BT TR R
8 HEHT

X V1.5 IEWMBHET %R G=pib+hub Hh A FETFEBEEN (b
o T

O RS FRRI T T A B, R DI R R, B R d
i

d*=al /Rt + k41
s 0 W ik,
o LG/ R S & e, A AR
i ?ﬁf:gf::,k:;:aba T EGE S EOR S T e
no 1.8 LI D ST S A & B 4001000, Q110), (111)
R RS -ff.lr-ﬁu.

1-g\-/ﬁ-’iEﬂjﬁﬁﬁ#&(lll)ﬁ-ﬁ(llﬂ)ﬁ-(111)*&!115 (110) EHER LN &

B

v KRG »



.
1,300 §RIB R 77 PR Y @ ORI R AR AR TR, TR R
MR B R

Porie e HSS Sy ok vt Sy Bk ik

€ 6 0
[0 . )

00

F

¢ 1.1z i-'r'éii-'i!'u‘ab:mtj“a’?ﬂ?%m VT 4 5% (4 3
TR T TR, O,

mm——

i

I

b

&

- e

2.0 WG o [0 o - 2H e - A5 T SRR 0

a—=21n2
i hf‘-f. PRSI TS AL NaCl Sk T A A e
T (”J’F“"‘fT“Fn{ /
L. SR RN AT S
: T A -
{i{r )= L
- {r) o fll

W (1) TFRAE v,
(7} FHo&eqie VOHIRT-NG)
{3) Rt
() EWm2,n=10,r,=3 A4, V=4V
e, b iH.
2.4. ) ap® AL R RICIYEE  FoOr s T S P R R AR
SERTEEZRTREA
0.6 UK ISV BRI A YR, B, VBRI TR e R (7 =0,
LTSI EE £
2.6, FAMAATE—ER U IE Ne GEE.O 3 Rty S8t iy 5 5
VAR
2.7, RFF Hey WSIEM IR R0 M- 8 % 2 ﬁ Jpe=50%
10745, 0=2.98 A, HTEH, £4 R LK WE D TREMGE G CURE

LERE T



AREERE SR B S AE S T TR ARG RN . &4 taas
kY/mol, RSB EFHTELE.
B=E 3 |

V-1, Blim— BT 5, H ST G AR FESE n A HERB] R B R B
Hn; fb

po;=asin{e;i+nag,+8,)

&, HIFERMET, 30 SERERE T8 R ER 0RO AT, Rk
SR BEANRTHF .

%2 BHE NV A RN Y — 80U F 5 CRIABRT F I8 2 o) 1L 2 N A4~ 3%
WM, 2 M= m 5 — 4 I TEEA SR —— % B
Vo33 R M TR RS, 56 BT RN TR ) M B 0
FT 10 e, LEFETFHREMYT, 3 ARITSHMTL a2, Wk
k=0 Flk=""5b o(k). JFHIMEIH Gk A, FE UL T & F 0
#, 30 H..

3 BE—ARRET RO EE AT wn 2 B 157, Bm I
MEFEATHEEMHER, SrETFREDM, RITBHTHIE &

.

(o) IEMEAFRH,

tizltll:J".l:'rl
M ar =cl (et mt Uit m— 2 Us,

+ (ut.m-lri_i'_u{.m—-.l_z ut.m}l

(1) IRMAVIE R _
#, »—u(0)expli{lk a-+ mk,-.-a-—fj)]
X o B MR F R E, EVHES AR ETLIELn, MR

&' M =2 ¢(2--cos k,a—cos ky5)

S A2 B Y 5 B K _
(0 TE BN 47 (ERY & 22 CORB— AR A ST M EH Y, M
SERHTFHE L ADMK . W k=k, Tk, =0M, flk.=k, B Mdk

*

s AR} =



H.
(d) HF k00N

s \liz
<O Ry = G

: M e
ﬁyé} EL &1 NaCl #0545 2 TR ML 16

Hr)=—ag* v+ H/r"

S U B a=1.75, 0 =0, F R T A . =2.82 A, ,

(1) k-7 & T’f&rf?‘ﬁ‘lﬁﬁu‘:iﬁzsbﬁ%’ '

(2) 7L I NN g R R sk 1, 35 NaCl ﬂ:%&lﬁtﬁ$ b
B 61 pr HEATIR AL 2
C GlE ki — B TR R R plo),

@ VoL HE A B ILE WA IE ¢ =0 WL R ERRA

alg)=w,—Ag"
RIUE: #3 AR S D o

f{mj‘l%’dr (@, —@)¥, a<an,

y @y S
x@ﬂfﬁﬁimﬂﬁTﬂﬁﬁﬁ%Sm Wik HEENFHRE
W, FHILR IR BRI S T 7.

Ko BUHBTEET RGNS GRS IEEESNER, § HEY

FU, 4+ 5,7 In (R
T

BT

(330 BAEHESRTHRARNES ho, RABRRIR Rk
BRI,
' aél}/—ﬁﬁﬁ*ﬁ? m=25x l.E?Klﬂ'lrg,h@:il, ﬁ=1-5><1ﬂ'me
, "
{HF1.5=10'dyn/em), 3k, ~2 -
() KL whpn @ » FIF I 0f0 .
(2) HMIFEF TRERE O TR, | ?:_;,
(3} 7F 300 K A F B3/ T3¢, K
(4) 55 ok, Hx 5L s e - 2.8 B



FgoE 3 ]

4.1 RIB R=: REFGHILET KIE B BB A M
e,
BEY b R EERREE, R ATESH Glp), B
BIEHA KT B (VA=)
1.2 BH—CEWETIEN, 385 A iE#(a=1,2,3

T P S
0.3 BT 0T v KOk b b

S

V)= {— ' [ b~ {a—na}'), Y rna—bdb=Za<rat+b
0 y M{n—1)g-t+db=z=Ina—Db
S a—4 b, B K - b
(L) MAmH L AR sk, Heok R,
@)mﬂﬁm@{uM%@kmMﬁM$i4ﬁ%‘A%rﬁg
e Tk 83 DL Y T S A AN R e T B s LT A2iRA
ﬂﬁ:m FAOTER
4.5 FIn>FT—8 ST 0 AW s A, ﬂhﬁkuﬁﬁmmﬁ
WAL T, SHER T <m i n>HEiER.
4.6 BHEE FIRN—ETH, BB RTPEREA RS, SRR
b a. S HEA A B TR IR A B,
(1) REEHRBEL R ARSHTTR, SLET s &R @ &
TS TRE o1 o% o '
) (2) RHB BRI BB
AT AR TR o BRER Na,
W) RS R RS R T s RIS B R £ B 3
(2) FeH AL M Eh B R b R
() HHART s HEERA—AWT, R T=0KHH & it % E3 &

- E} ‘!"-LH“:G {""L"EIE-

4.8 OEH— T ERES SREE-ABENEHA L—4 0B BT

. 582

r

/



| pE I A=A FRE % A A o N A i
@f‘ﬁﬁ—ﬂfi‘ﬂﬁ MK L R - RMEK TR E— A B e T }'!’hd}uu
[ A AR TR SN e
(3) AR 2 frali R
4.9 P& BEEMREWRA

E(k)=F, ({})—

Fa T A,

A ‘?a’

1

=0.18 m

Ez(k):Ez

=0.06 m

Hode EL(0 0 1 FRHTE, Fa (k) S04 2 M, 3% S B —E,
(k) ~0.1 eV, MITBREMNF A%, iR 1 Paodhie 7 50l 2,7, /vt o o
FEHE e, WL 7= 0 K Nk B ol ped .

4.10 AR, — S-SR R T ORI, BT
ol ks T 5Rg TZ‘:L%JHﬁiéﬁhﬁ'ﬁ'&ﬂ""“ﬁ-*?ﬁﬂiﬁﬁ AR
(RIRETHG 0 70 8% B PR & 2D ,J

4.1 __,!l_|.J|_r",“l” iF 1rr%’? oL T I R LS a, ﬁmﬁéﬁﬁﬂﬂﬁrﬁﬂ‘a
BB THE . ElewiHdy DX iy iz A i § A+ E(R)

744
| 112 B F R, RESB

o (2x
Ulx,y)= 45’1:::::-5[k =

Yon(2 )

PR B T L ORI S OLR i M (S, ) &b o e

184 iﬁﬁﬂﬁiaufﬂjﬁ%#mﬁﬁ%‘ﬁiﬁﬁﬁMT% EU!)EE&, Efﬁ%)ﬂi
L:: %474 f"g‘iﬁﬁ\éﬂ?’iﬁ A LAZSHE R LT IR

O ®rY (o=k=0, kool o<e<t)

E=p,—H—1 v(1+2cos;n)

G # L (h=k—h=u L, 0<u<])

E=pg —f-—12 peosiun



Gii) WK (ka=0.k, =k =25, 0agd)

L4

E-—e,— -4 v{cosum+ 2 cos

GV) # 1W (=0, ko nzafas ky= S

(TR | )
¢ 1 ]
E=e,—f—4 ;u{\ccns g +Cos HE

JCiUs ux—Cos %-;uz)
ELiE 3 =

5.1. W8 kot TREAr IRl

.
E(k)——:;‘;g ké-cas ka+ %cosz ku)

Joeh o & SR R, ~

1) TR L B RS :

2} GEW HCIRFTH AN A WO A ] |

5.2. RN 2.5 A H—AE, X4 100V/m F0107V/m f B
M, o B R b7 B 3 s zh BRI T E fh et fal.

5.3, RIBEZRDSEHHOAESBET, Lk ZhiPHETH S, f1E r
HRIGMPIEHRE 4, ZHAHERD

he ©\?
gB ./ S

5.4. (1) BE QR TFEEGENSE - 5078 - SRS JEHA

A=

'.I_\
# 5(57)

2y MTB =1T FER TN O T EDRENE RS S
5.5. Bk TR IET LR,
VR AR MRS

B = o S T T

Wi b A ih B N TR IS ARED o, 8,y
- 584 -

T .
e o,



{1}y Sk tad)l i
(2) EHH B-F D4R e ) S i 2l

=1
. gB _tl:r;? rn:* rr lﬂ +m:ﬁ +m=? ’
m* kY mt iy * ¥y

.8. W Ehy =A vl ey + Rk, +k -2 %Pﬂk =0 R LmH
BRBNRE, RN EHATA.

BRE 3

-]
1. ; *"_‘ R e He' 75 .55 2 B [
0.081zem ™%, HEWAEE E. FRKREBET

6.1. He* B EA /2, B kT, i
6.2. HARM FLMAMMERE FRANK B HB 25 C.=2.08 'm)/
mol-K. ENHATAXEETEHEFNEAEE 7 MRRELORESE
NCE).
6.3. AHURT M ALH HOE TR T & R, WL T %5,
(1) TR R
(2) %Kk
(3) TN
(4) B2 3% it B 4R i Bt
(5) FEFRRIAMBFHTELEHE.
NETFHFE=10.5 gem™*
878’ =107.87 <
BBHAE =1.61 <107 °Qem{{F 2595 K)
0.038 = 107" em (£ 20 K)
6.4. i% N A0 THURKIOES 6 Bk T 5, 8R4 VL, AER 7=0K B,

ﬁ.?

2. )

(1 HAQTTLRE U=tB

H)QEM?HWEEFHE?F=%3

6.5. IRIIBHT ph)H— 5k TLMEY BUER b —5E
IR Fo+ Fo BB DHE A T 15 ke B TH T —RWIEN.
6.6. HIEHIL ST - Or & WOH DMK FH). N DK BR

» 585 »



BRI T ;efaﬁarm-:-,a-wﬁaazw#r; i B AR A 2N, BRI
a.=0, .
6.7- R BE/R 3L SER M B 15 LR

(1) B BREHETEN R T TR S A, 3 _
(2) 'ﬁ%ﬁfaf=(ef,éfe;ﬂ)ﬁéﬁi§;%}H=(ﬂ,D. JRUE € —RIFE:
SE LR - : o

¥t®m 3 B

- TnSh ﬁ'JfL%ﬁﬁJﬁ% m,—D 015 m, fi"FE",%‘ﬁ £=18, rﬂf& ‘#‘f ﬁ:
a=6. 479 A Tjiﬁ’t’“[ '
(1) ﬁﬁiﬁ'ﬁﬁ?ﬁ;‘ﬁ
(2) BEMHBERR
(3) FHgEH a4, MW RIE %H’Jﬁﬂzl‘tﬂﬁéiﬁﬂi. %ﬁi’r’}}i
FRBRERH TSP~
7.2. RAEWAGU, WINEE k=00 ERAY, H]ﬁﬁ'ﬁ:ﬁf&!ﬁﬁﬁ'
[;L_F-jéﬁt m,=3m,EHEHRAH E—kxEE,.
. L4 Si ’:I-'Hf'?iﬁ_];?:—)‘ul Np=10"cm™, A 40 K"Fﬂmlfgf'é. ??ﬁi-
B2 10 em ™, RG22 B s B B _
C o N BRSO T REED 1=-<1n“mr* @,—T—ﬁﬁ$*}b 1099
cm’,«"‘r’ s,fkﬁfﬁ.lﬂfﬁ. '
7.5. B T=300K, ﬁﬁ‘}ﬁﬁEi‘itﬁc?i‘aﬁn.—1 5><10"cm s REPN
LNE % Ny=1. 5x1u1=cﬁi-= P :m;m N4—1 5x1ﬁ”-.. -2, B T
Hlﬁ-iiﬁiﬁ

- = 586 ¢



EEEHHHE

1. N. W Asheroft, N. D. Mermin, Solid Siate Physics Rinehlart
and Winston Ine., New York(3976).

2, Ch. Kittzl, fatreducdion o Solid State Physics, Wi ley
and Soni, New Yorlkk (10767,
Lol ROEE, MRDEIIE, FRR LML (1879).

3. 2 5. Blakcmore, Solid Simie Phyeica, 2 nd ed. W. B, Saunders Co.,
Philadulphia{io73),

4. R. J. Elliott, A, F. Gibson, dr Tnirveduaction o Solid Slate Physics EIHFE
tia Lppiicotions. Barnes aad Noble, New York(1874).

5. Q. Mudiiung, [Ffriveduction fo Sofid Stgfe Pheory Springer-Verlag
Heriin Heidelberg NEw York(1978),

6. G. Busch, H. Schade, Lectures on Solid State Physics. Pergamon Press
{hfnld{IQ?’ﬁ),

7. 0 Caflsway, Quartum  DPheory of {he Solid Stafe Acadcmic Press
]“w:w Yorh {1576). .
LEATR. s PANECL)Y, FFHAE (1980,
FOECETES KT A OR), STATHUERE (1085) .

. M. Born, Ko Huang (Mid}, Demamical Pheory of Orystal Laittices
GigTord University Press, QOxlord (18510, ‘

§., F. . Prillip:., Bonds end Laad: in Sewiconductors, Academic Press,
MNew York{19735,

13, W. A Hurrizon, Solid Slate Tiheory, {(MeoGraw-H1ll, New York{1870),

Vo Lo H. Zimvin, Priciptes of the Theory of Sclids, 2 nd Fd. Oanbiidgse
nincratiy Presy, Cambrid »0i972). '

120 NOFOMetl, ¥ AL Davis, Fleotronis Frasrsies  in Neon Cryvatglline
Materinls 2 wd Ed., OQxford Pinteersiry Fress, Orford{197c1,

13, W. AL Huarrison, Aleriouie Sivdeiave ard ke Propeslies aof Salids (W,
N, Frevman and Company, San Franciseo (10807,

4. R. B. Knox, A, Gold, Syminelry In fhe Salid Siale, W. A. Bt jastin,
Inc. New York(igndy.

15, R. K. Ridley, Quanium Procesges in Somicronduciors, Clarendon Press,
Oxford, (1082,

15, 1*ﬂzé; fli ik, WEAR AT (1 '”J bR I RR A (1080 FR 1981).

17. . BRIOHD CESRHGHELEL Bk (eve),

18, 1z, AL “1a,1ﬁ,$£1ffﬂim;Lj (1982),

16, @ik, SRECTR, WhIESE, FremiiEi. 1sss),

el HESLL &R, BRI, BEd, SRR O EE, BORUEE (1081).

BE. Glentfl, WiES, FRM, EAM, P _oRaRHAESEaTE, BN
019793,

22, Wk, MR, R BB, BT Ul MR (BRI D .

28, Fili, ERRIE, BEETHR1985),



F 5l

= X

ThHER A 2D ciectron gas  265. 360, 208
T RN Maudeiung constant 51

) 1

LT - M- B AR B. C. 3 theory 486
frar s Anti-boundiog slates 56, 200
FZ mup! Invertion laver 3407
T Rl ik fE Limklapp procvesses 319
SN Hekagonas closed packed 3
sl R B3R Minority carriers 317
ST Bisorder 2328
WA % Wannier function 299
M A Mezutron scaitering 115
T
A X Biillowin zomes B4, 84, 101, 157, 17
T T~ Square lattice~ 205
i By e~ ¥implz cubic lattige~ 177
Lo v~ Body-ceontered cubic lattice~ 178
] afa o Ff Face-denterey cubic lattice~ 178
)~ o Reduced~ 101
B~ Extended~ 207
il Ll Periodie~ 207
AW Brillomin scattering 118
»

* 588 =




HEBEE

7 15 A 8 B
AR RHF
St

N &)~

P A9~
e m

LT M R AR
T R AR
HE
AP ERRE

b2 Te R R G
TR #
SESEER
A R
W BT
VR RE
TERb

CRTE N

g7 AR R

MR

A HeH (]

b, T R AR
£ TR
ERERT
TIHLEE o
T A

Lo
R
VR
pi ¥

Bloch theorem 154 ;
Eloch function 154
Bravais lattices 11, 34, 40
Semiconductor

N-type~ 33

P-1ype~ 334
Semimetal 253, 328
Electron Paramagnetic resonance 39
Eleciron affinity 72, 3464
Conductivity 286, 344
Symmetry operacions 21, 202
Frankel defect 543 -
Work function 236
Cubic close packed 3
Translation symmetry 36
Average phonon number 143, 521
Trenslalion group 356 .
Ciraphile strocture 76
Zinc-blende structure §

Normal pracess 319

~ M
Bondinpg states 36, 200
Relaxarion ime 297, 300
Relaxation i1ime approximation 294
Muliiphon processes 453
Muajerity carrviers 347
EBiecirnngativity T2, 551
Covalent binding  Bj
Covalent tond 5§
Optical absorpiion 325, 437, 441
Photovaltaic elfect 368

Optical branches 92, 97, 102, 103

0589-



B30 7 K
208151

(] b S
eV B R AR
4

i .-!t’-r

5K
BN

i
2 BE

t.&tww
i
[—}1‘-1\&.

21 FE R 1
2 Y
A R iR
BB
~ ik
e
#1 HLAf
A7 28 T B
~ it
~ L
il
R IER
)
H e
B b -SLilAA R fE A

(o] B AP 2 4

¥l L T

bk &

Lt
HHE-TMERXR
FEAnY

N i HI P

s 550 .

Dtbhital quenching 404
Infrad-red absorption 87
Cveletron resduance 269

AC Josephsom effect 501, 505

Vilence band  22]
Diffusion 5349, 5§
Diffusion coefficient 350, 54§
Diffusion wvelocity 851
Extended states 230
Anderson localization 230
Anderson transition 323
Meissner effect 468
Mobility 344
~gap 3£9
Heterojunction 363
Effective charge 62, 187
Effective mass 242, 328
~tensor 242
~-approximation 447
Hybrid orbit 5%
Impurity level 333
Reconscruction 40
Spin wave 417
Spin-orbit intersction 332, 379

+ X

Indirget gap semucouductor 327
Inrerstitials 5l

Lovatizzd stotes 230
Diamagnetism 390
Kramer-Kroning relation 438

Cooper pair {88

Noarly Free electron sparoximation 157, 172



g~
PACE-2 gy
BAHEHP

i F
FEH
FwE Tk
[
2B SR S
BELFRNSA
L BEEBHE
bR o
HRE
5& - SR ERE
R EED
& Ml 1
& - -2 e iR 8
&ER-FHEFE
- 58 R AT
SR
=i
g
el g ey

\ .
3

-Kondn effect 315
Bolk modulus 53 ' .
Body-centered cubic 8
~lattice 3"
~ptrimitive cell 8
Phnon 92, 516
Acoustie branches 92
Dislocation 530
Edge~ 531
Screw~ 53b
Longitudinal effective mans 331
LO phonon 102

AN |

Surface statecs 224

Surfzce potential 358

Surfac: E;uantizatiurt 5360
MNon-erystalline states 1, {1
Amorphous semiconduciors 348

Van dsr Weals binding 68

" ¥Van Hove singularities 137, 218

Curie’s law 399

Curie’s {emperature 4405
Curie-Weis law 399
Metal-Insulater transition 318
Diamond siructure 35

MIS structure 357
Ginzhurg-Londau equation 481
Emnty lattice spproximation 184
Space gruup a5, 202

Vacancy G54l

Hole 254

"Raman scatteriﬂg 118

591«




il ETV NI s 42

i

B Re

N

B

T R
HMATERAE
TEACEG
SEILALTE 20

uig=
J3 ¥ i3
&
B &l
RN
i
7 K 5k
W oA i
B e L
ride FERIIS
i kshi
3 2 U
EEEN
AR A
~ T
~ B ki
B T
SRS FE
$2 BT
WE
¥ 1. AE R
Nal i P

t592‘-

Paul: parcmagneusm 3495
Wave pocrel 23T

Crionp of wave vector 204
Diensity of srates 213
Acceptsr 334

Aczepter impurity fevel 334
D Josenhson =2ffect 301, 503
Diirect gap semicondusiors 327

Pciiodic boundary condition 8

b/ - |
Band tail 355
Foint group 29, 202
Recombination 348
Récombination centre 349
Furmi diseribution 27§
Fermi energy 220
Fermi sphere 220
Fermi surface 229
Fermi temperature 635
Fermi velocity 229
Fermi momentum 220
Insulater 239
Flvdrogenie impurities 334
Fuaca-coptored cubic 4

~lartee §

~primitive eceil 7
Bohr magnston 335
Bolizman cquation 290
Light hole 332
Donor 334
Donor level 334
Paramagnetism 385, 395, 39%



IR
{Bl4g -+
[Pl
Wil Th s e
#E £
U sk S4LE 04
HR AR -
B e
MIFMiEs
BTk
L HE
s
Ll b <
%%

B RERY

Ki ke

e $LF
M

i i

i 5 5
£ 57 ]

WA TR
W 2Bk
WoRGSE
s

conhzrence aength 483

Heavy hole 332

+ 3

Einstein model 125
Reciprocal lattice I8
Reciprocal Tattice weetor 17
Grineisen law 144
Heisenberg model
Tight-binding upproh ion 189
Lande facter 3489

Landan level 283, 255

Tonic binding 4%

Ionic crystal 49

London equation 47§

Moii transition 322

Energy band theory 153
Thermal conductivily 142
Fercomagnetic domain 427
Primitive cell

Crrasi—particie 513
Quasi-etectron 522
Quasi-grystal 44
Quasi-momentuzm 11§, 241

CQuasi-¢lassical approkimation 237

+ — 3

First Brillosin zone 178
Type-¥ superconductors 492
Type-11 superconduciors 492
Bilican &, 251, 328

Basis vecior 6§

Ferromagnetism 406

» 593 o



T A
BEE
HIHTRAR
S HE I
SR
AR R
AEHE St TR
aa ¥k iR 2D
R
o i
4 1)
&
~¥E
~ [ §i
Ml gL T

R E
Wigik 5
95 IE S

L R URE i I E

Wi
HiLts™

BdET
T
Tl it 1 1R
i

« 534 =

+ =%

Superconducting state 4584

Superc Dnductidg energy

Superconducting (ransiiion temperatar i
Conslant encigy =u
Flasmons 52§
Collective excitations 513
Lattice relaxation 452
Lattice vibration 78
Lowtice scatiering 365
Cnit ecll 11
Hrecltion 12
Crystal plane 14
~indices 14
~igucing 18

Stoner model 422

Ship nliszs 534

Redused wave vecror 157, 169

Normal soordinztes 79
Lvden-Sazhs-Teller (LST) relation 107
Fitlad b;!..'_:d 251

BMalZl strkgluce 3

A

“luw gquawtun 483
Magnons 420

Fiux quentization 484
Magnetic susceptibility 391
Tunneling effect 230° 496



LUSHORR S F: P 3 § )
fERRR

AR
e+
£

+ A #

Debye approximation 126
Pebye temperature 130
De Hass—Van

cf et 200

Transverse effoctive ' mass 3

+ X ¥
Ral! effect 344

Exciton 447

Pseudopotential 134

* 535 -



Mhhh_ ) - - — - _ _ _

EXVIEFH

- § TS Hefi

pi c 2.988 % 10°

K- B (S 6D e, g 1.602x107"° C

RS INR)GiE m 9.110 % 167° kg

B A k 6.626% 107™ J.s
1,065 %107 1.5

BIRER a  5.292%107" m

HEHER I, Z.180%107% ]

s M,  09.,274%107* A.m?

HEE b, 2.368 > 107" Wb

fof £R (8 7 i M N 6.022 x10% moi™?

BE IS Ky 1.381x107% J.K™

HEMEH Hy Az =107 H-m?

Hasr i £, 8.554% 167" F-m™

R eV 1.602x3107'°F

- 596 »



