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R ABIEHRE.
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BEEH XHFEXHITHE HER-EREN, BM AR LR B
ARG RESRE. MMRE(L3) X AR TREREN A LIZIEME, dal L
B oUHE.

RHE X FREMERYAFHR T, 6, =p HEBAR AN, RA
WHET erM e AU ROH. X— 8, MTET=0HMp=00 -p WEHET—
A EAR 8 0T LA B B 4 1 ok, X A~ TR AH R WO YR AL — AN B F BT A R O R
FRAE.

§2 HENFRBEER

th F B R MR 40 A B 0 — U B, O B A B 4 A R
G AE 4. 250 70 s 3O Br Bk R 40" (1. 10) A S/ B dn B, B B 34 725 7 BR
st

860 (P) = [ fo (P .P") By, (p") 1", (2.1)
RERE RS ILHTR

d&(p) =Tr' Iﬁ(p,p’)&n(p')df',

P TR AR SR p M A —XF B R FARBGE. RS AR R R T

HEERER(ERASE P f=0). RS FH0HE L, TR TRESLE
B E M A R, B X TR pLp B B R 104 X B BE T AR £ X6 FRH

fa'y,_&ﬂ(.pspr) = ym‘ﬁﬁ(P,!p)' (2.2)
HIBE (2. 1) B2k, SORBRTT I 0 280BLF B B AT 400 B POt 61
8(p) —ev=ve(p~ps) + T [ f(p.p")Bi(p") o7 (2.3)

Tl XSS A, AR (2.3) PRSI B R F IR B S E 0
KA. R E 32 (UFE BEIE SOKERTE 0 p (L A0WE P A W B A KT T35 R e ke
FHIZE p MEGERENEES. Fik, LR EAR(2.1)M(2.3) b EK

F(p.p") BEAE KA BOKBRTE b GO ARES , BMESE p =p’ = py, BFLL f 035 T
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FHHFRER, TR EHIE, AT 172, BRI N § AT MEL
A S HT). (HR B T AR I 1] A0 T S RN B, B R R AL & g R

©(2.5)

-
SlFIAERE T ERiZS.
S (P P) =8,4f(p.p"), [= TS, (2.6)
B (2.4) K, RNA
pem’
s/ (9) =2F(9), (2.7)
w h

PREE T 1 A T o R, D96 2 T e 00 ) i D T A B A R R4 %
AORTRBOBRGRE AAAERBENSRELTEERESEES.
BLF R B S oe/op, B UEHER FE BT A4 .

Trfﬁgf;df.
B A R MR T3S SR PR L B LR FEI R AR R TRER
THENTHERSHETR FRE m RS H. Hik, RO 0 F &L,
Trjpﬁdr:TrImg—ﬁﬁdf. (2.8)

B nyy = nboy, e, = 88,5, %F (2. 8) RS, FIH (2. 1)FFI(2.6) 2

O AHBmMEEERARY

Prm‘
. hafnr&s = Fanﬂﬁ-pi + Ga'qaﬁrrs (2.4a)
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R f, A5 2

Jpﬁndf =m J.%Sndf +m J'af(g%)nan'dqu" =

_mj € 8ndr - mff(p

A’ =n(p')(EE%_AEFH}“F'S‘EﬁIEE‘J%mL%J&ﬁﬁEﬁE%)- AN &n
RAEER, bR BRI XR

_9de _ on(p')
= ff(p.p)——ap. dr. (2.9)
Xf F B B 2K 4
n(p’) =6(p")
W dgon'/op LN & RHL
0(p) _ P, _ 210
P p'ﬁ(p Pr)- (2.10)

(L 2) SR B iR B e (p)RA(2.9) K, SR U5 Ab &b FE $8 K i B9 301 p, = pon
R & p =pn It H p, BEXDIN, @B LLE T RE m SHE T4 %0F
BZEIMINTIXER:
1
m (2 k)
Hepdo' & p'Fia) LM AR fTT. IRk (2.7) B H A ) RA LR, X

J.f(ﬂ‘)(.os ddo’ (2.11)

1,
m

%=1+F(ﬁ)cosﬁ', (2.12)

KPP BRL R T 0T (B do' /4w =sin 9dd/2 Fl4p).
FATF AR 5825 %o T B SRR O TR 8 R 8, B o® = 9P/0p@ (4.
WIRHIBE p=mN/V, i L)
2 V' aP

mN oV’

ATETEHRX M, B AAEANHEEE R LR EEak2ean
LALCAE N/V B SR T N AV, RRE 76 T = %80 =0 B, % %) du = VdP/N,
m#H

auw _ V oou V2 aP

aN~ N aV_ N oV’

© S T=08, A S=0,Hitt 7 X 5) %8 IKHRBRGAER BRI o 0008 C 58 0 Wb
HERKFRGE. EREE € T=08, LR ERRBETBAREEB RO AT — W 54 1
itk
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2 _ N op
o ut=— (2.13)
BT T=08f,u=cp, FrLAYR FRBA SN B, 284 S A
dey
B = ff(pp,p')ﬁﬂ'dT'+5%5PF- (2.14)

REXPHE T, RHTOH RN BT ROER 6(p,) EHBRE. %
AW N RS FUEFROTARE T HRASBOME 0L DR, RINA
8N =Vpid p/mw' k. HN on' RIE p' ~p,Bf A W BHA % TF, T ARS8
WY fHEERXE FWEREZE, RITER

i = s fon = Jear
B ARA (2. 14) 2, H R e,/ dp, =pp/m’ BIA m" , BATTHEH

w_ [ wH
e TA= (2.15)

Bela, B (2. 1) /m” , BHE(L 1), BRETH.

2 Pr 1Py - :
L3m2+3m(2ﬁ) jf(a)(l cos #)do’. (2.16)
EE TR A (2. 7) X RBA(9) FRA (2. 12) L, XD FEXFT LRI R
=L+ F(9)). (2.17)
min

RS BRI —E A, R AU EE TFETFRANESEGRE R
ISR, WOV A0 BE A5 X 0 T HE BT o5 6 2 K BR P 10 £ R R S , O 7S 0 R R v
FBR AT — BB TE AR R /NG, KR RIS HAT 2 %P RO B, T 248
HERBRERD, BT HESEEIXANEE K Q. ORPWER F(9) A
G(9) Wit LTI B4 F(9) M 6(9) UM TR

F(8)= > (2+41)FP(cos ¥), G(9) = > (20+1)GP(cos )  (2.18)

(XFEEXREF, MG B ENSRER FP, M GP, 1 FHEAMR). Xbt, 2
PR TS BASFARER .
F,+1>0, (2.19)
G, +1>0. (2.20)
R l=1 BRI ARAF(2.19) WA BTE R REX (2. 12) LR, BRI EEXR
FRERIEEYE. =0 ME R4 (2. 19) BRI T (2.17) XA IEE .

@© #B W. 1. Tomepanyyk , KITP 35,524 (1958 ). % ¥4 ; Pomeranchuk I. Ya. Soviet Physics JETP
8,361.(1959).
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§3 BHABEHHEUE

HIEAS TERMER T, — BB RAME. BIERN 172 HRENER
2 Po (AR : M ET £8). MR FHRESVIHE (h/2) Z LI H K
2B/, [RI L SR F Ik — # BUEAM S5 B8R, AL J7 850 60T B9 1 e & B o
FLF B B BER , XA~ HOE A A 2 8 7E.

HERL T B A, R = S BORER R ARG vE. BU7E IR A7 o 1 B0 1 i
.

MECBE"MER TR, EARS H PEBHEMERKNERFR -Bo - H
B2, ERORBARP UL BRI~ BE, Mh TR TOHEER, EhE
UERLT i HE B 0h Y 7R BE 3 b 2 A bR R A i A AR Al R, 7R R A
A, DA R T AR R LB E R

85 = —ﬁa‘H+Tr’J'f8ﬁ’dr', (3.1)

T 53 47 RO A A B, il it 86 &3k 84 = (an/oe) 060 Fik KAy B M, %t
T d& ATIG B H 2
dn’

8é(p) = -Bo - H +Tr' jf(p,p')d8,
T ERBEAMCAE KRR L FRX MR FROTER Y

dg(p')dr’. (3.2)

bé=-Lgo-H, (3.3)
X g AEH. MFHEREE n(p’) =0(p" ) RITH

= ~b(e'~en),

de

B, dp’ = de'/v sREBUAMIALE B AR 76 %ok i BUE. 4% (2. 4) 32 o B9 %
B f ACAJG , 3 1 38 % F i R 5

Tro =0, Tr’(ﬂ-o’)a':%a’rr'ﬁr' o' =20,

AR g=2-g6G(9),5,
__ 2

l+_G(15'),
XEMBE[ 52 12)X—BIBERREFAREY.

g (3.4)

O EHBSHA KO Sn B, FTLURH BB 09516, 7645 1 7 1k f0 3 f o JEE p #9728

LAY H M7 (R, R R) i 85 RIBM —FME. BEIE. hFREY
AR R /VBE, BT I T BT DR X 43 M o B 5 R R 7
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WAL e BT AR A Y I RN U E
xH =BTr f odndr =BTr J. odé —dr,
A4 B BB n(p) Ew:wcskm%ﬁa

XH_ _ﬁ zhaTrUBS(PF)

%E,%(3-3*—3-4)ﬁﬁ/&ti’¢%i{ﬁ Tr(oH)o =2H , {113 2|
_ »szpm‘ B 3vﬁz
XZFH(1+C) w(1+C)
AP v ARBEEKEER(LIS)FRAR. v =38 /7" ZEEE R B B T4
LRI R TR [ MBI (59.5)]. HF(1+6) "REMAKSKE
5 Ok A i X 5 O,
KATIEH 1 =0 MR EH KM (2.20) 5% x>0 B—H .

§4 BHE

BB B A - 87 25 AT FMERL 7 B9 20 0 R BOR IS | X 40 A B A (L
s B b5 A HE A A%, RE A(p,r,0) AN T RS R
dn

E=Sln (4.1)

FHoob Sta R BETE R 0, B FE 4R E AR AR R T o MR T R A fk , X R AR fk
2 PR R T B M Ll A L 2.

(4. 1) A i 3 B ] ) P BRI R 2 A Xt B R LR, th 2 B3
B AR, ShEMARERETHNIES AR TR RER X R, BRBIEE
PP THERL TRRER B0 R A0 o, FY LIFE TR S WK b A 0 & EB 4K
F AR F5.

b F R S-45 74 43 A R B no BRI A AL, BATE

A(p,r,t) =n,(p) +da(p,r,t). (4.2)
BEET MR T BER 2 =2, + 02, H P o, MW T B9 BE &, i 82 B (2. 1)
K&, FrL

(3.5)

9 _ 38 _ 1y 9¥(pT) 4
dar ar T If(p ar (4.3)

D 3 F He:G~ -2/3.

@ R TEEEECADTIE Y B (xunernieckoe ypassenne) 2, 3L B XK, A LB F
FEHNHEANT. AR EHIBEFE(LRELRFEY PO #0000 R 8 2 A 74
M. FXERMNAFELHBHASAFE, SHMPSOERERE XN MEEEASRE Y HE g M
M —EPH.
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MARTEESN T AT e, 70 n, H5 B BETC K.
A XFEF (] ¢ B B BRI R L E da/de A H — TR
ot at
H i 5445 B sh 8 i 5 2R 4 P
on: on =z
51‘ +$p.
MERCTRIBER ¢ EF M WMETREIEM. REMEWFE, RNA
: _0& s 9g
ar

ap’
FE ik, BOET 3] 8n B — %I, NAH
adn de, dn, 5ds

W Je , R A AR B R B AT B A E] AR A, T BT O 2 04 AL e R T
X 5 45

%{é,ﬁ}. (4.4)

B, 2 n, M e, 5 B RETLXE, FEM N 5 F P ATELE 87 B — 23 LU T,
Fh LRSI, RIS H TR
3% | 92 5BR _ 982 Omy _ o . (4.5)
at ap or ar ap
TEJT 4 B R s BE 27 5 BB 2200, RATEiHe— T B 8E A &4, #FA (A
ShEW) M RN, RIMEE THEEFHSRELREES. XIMEE,
SEJ b I R R 53 A0 eROBOR 5 5 WA 9 BB 12 o 20 1] B 40 8 T M R T 9 AR AR R
. EEMRER MR THEAD BEK i/p/ NTFRE » §EEFrE
fERE L HAAEHSH ERE"E~1/LRE L RITLUINX S &FGERO
ik << p,. (4.6)
HIERSE ) b FFTE 9 0 i R B I R o, BB RN o ~ vk, BT AR R
M

ho << &5. (4.7)

ho SIREE THHETURERN. DR ho >> T84 ho X B A 24 F 4%

R RE; TR 7)) XNERENHICEANLERE, EHRIET R
THRE(SEMNMBEREX) HETFARELNT ho.
BAE TR A58 1 3l 3 2 J7 R R B 40 9 KA i B 2.

@ MEEL(L L) h/pe A JEF FBE M SRS, A4 (4. 6) AR5 0.
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MR AAE T TR LT , $e KB b R F & 4 A B R, 3 BB
(M)A RATRI B roc T7° FEREPEEOE, HER I ERE TRH or 1
KA.

£ or << 1( Lk B4 TR FITR | B/ THRE A X—&4) 8, 554
(KRBT A B WASARIT Rk 15 RS RS F T8, ek, ]

{138 2 i) 2 LR BE w = /oP/ap e 4B M9 B TR N 8. 75 or << 1 BI15R
T A BRI E o7 BRET R 2 1 A, T H Y wr ~ 1 BRI S
TR 2N, LASOS B L #E o8 A a] REQD.

% or BESE LT wr >> 1 B, WKW I LB E D T N e,
ARXFMPEEAFHI IR PE. FE XSRS P R F RS R EER, 3#&
BAUWHITTHRA RIS F 4. XA, TUEERAE%E N TR %
A AT X RN B .

b FrR 2 w7 >> 1B, 7E S 2 7R v B AR £ R RS, TR

adn adn  on, 9%

o T =0, (4.8)
Kby =de/9p AL WMBE e BB FHE (v =vn, Kb n B p i
EMBARE) S, KNI E £ BTFHRO.

T =08, 450 B8 ng &2 — W EREE 0(p) , EEHNREE p=p, ib
. n 0GR

Z—:}= -nd(p-py) = -vd(e-¢g;).

B BT I 8 SHSEIAMALIRA AR HEF exp[i(k « r—wt) | 441, F A7

s R TR .
d3i=8(e-&;) P(m)e ™ T, (4.9)
l‘zﬂﬂ',ﬁjﬁ(4-3)ﬁﬂ{]653/6hﬁﬂ(4oS)H?J]FEEE:

(w~ven - k)v(n) =n+ k

Pr (4 sl '
G jf(u,n Yo(n')do'  (4.10)

KA on F 0"y p B p'J7 i) W9 B0 08 B W RS B T 1) n AT,
RAERNRBF AW KRR ARt IR 3 (). B3, R OUE454

T BRI E R AR on RS B BE A R K. IRBHRE, 43 i 0 B X i o

92 AL VR 45 2 320 SR ROK TR (I B 43 A T O BR T ) A T8 , 33 B 900 0 TG 73 4R 2

O Heor <<l B BEHBEREB Y ~ o n/pu’ I o HHEORKT RS S8R, MNE u-~ Vg
n/p ~vpl ~vpr X o MR (SEE XX B ne T2 (M. 4. Momepanyyx,1950) . X yu/w

~wr % w/ T,
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R F AR E S HAREZREERAR. K v(n) BXNTREES
SERY n Jya) B LR ( LARE B D9 B ).

BH v(n') 5 AT 3%, B L (4. 10) 2 B Te' 38 8 FURE FA 76 R 3K S

E. B BRQ2.4)IER,BE T = Q'K /pem’ YF(9). FR, B o WK
Beh s o, e N EREI TR,

(w—k-v)u(n)=k-qu(w§‘)v(u’)%. (4.11)

RATVIERE k 5977 W 1 R ARl LU 6,0 BRE n BT 1A, TS LA DAL HE YR
BE u, = w/k WS s = uy/vp , W5 I BT BB 7 72

(s —cos O)v(8,p) =cos GIF(t‘})v(ﬂ',qo’)

XA R AN LR E B EEME AR v (n’). R
Al a7 BRE B, % FAEBRE R 80 (i BL, FR AT {06 3 17 0 R 2 BR ) s MU BB R K TF
1,BPRE A

r

do
o (4.12)

Ho > Ur: (4.13)
B4 1) REEHMFER,FEET RN FEREORRE:
ff(ﬂ,gv) = cos BIF(,&)I}(Q’:QJ) Eli'

s—cos 0 47

XEGIAF I —DRAEKE v = (s —cos 0)v KF v. T s =w/kv, <1 HHEBR
T AT cos 0" =s HAWMA N THEBRSFEE L NAEEER cos 0'H)FH
b — NG R s XA GAR BT S, B SR o(E
MELE R MG T ) 15 B M5, WX K om B AR, X F A SR cos 0 =
/vy , LY PR FE SRR T 75 I B9V E B 3k (Yepenxos) Hi 4t & D,

EA—0F , RATH R R F () BRER(H F, 7)) (R FE
(4.12) HAMBI XA RRBT M 0,0, FFUFRUER » AHEWFRR:

v = Bg x— 0 (4.14)

s —cos @
PRI , 98 R o R A T 1 48R gl 1) T Ao I AR B2 1) B T R X R E B T A
. P R R A — R BT R RO 7S G 3R A A R B, B 7 F A
FRAFTT WOV B — Uk R 107 R 4% ) e 0 B T B OK T L M R BRI W KRR
DL FATTHE < 3l 75 B R T2 AR R 2l M BRTE SOk T (G R sh i p B R PR B

O ZHMEMABIF TN HER T EA XS RERE BT ERATE. ERATHE
B ERI L o +io B o (B s—s +i0) X BAE XEF X £ 2802 (B - - o ) HE
PET Hh A Rk
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FE—RiRsh) , 3 B FOKE R m R ah, B 3 i K/ 5 3 P9k 9 52 2 o BE
A 2K 5 T AR LAY PR » BIIE S v = Bp, + WL x cos 6.
T HREFT B AR EE u,, (4. 14) A (4. 12) A, AR R
FJ' cos f 21rsm ade

§$ —cos @

=1.

B a R, RATER 8] — 03 %Eﬂ"ﬂ]é&ﬁ{ﬁ Fo B eR BOE A 5 72 .

s+1 1
s+l _,_ L 4.15
Fin 7! F, (4.15)

Ys 1 BB oo if, HFREZLDMRE R o FFE 0, BRFFEM. R LUES, b
HRWPAAE Fo >0 WA REFFTE. FrATRATER A, B AL E 0 fe ik 5 ok miik
A kL A BV R AR PR R 2K
HF,—0 8, (4 15) G, s MIMTHRABT 1.

s—1=2e fose?, (4.16)
ERER AR 1S (BR F=¥H=F) EAFRE .- EHYETEMLE
PR RE F(9) WL IE R KA AP TRE. SCPR L, 43 5 R/ # E #
F(O) XL TR B AR, iR (4 12) \TRUE X it s ¥ 1, 1M 6 R v R
A ORAKER T A EHA BT REX— 5, Y AP/ M E e,
(4. 12) XA DB P LR F(9)FE 9 =0 BAEERE F(9) (4 0=0
o =0, MR ¢=0). FHRBE, WA EH R B AR (4. 14) F (4. 16)
[ FARZLF0)]0. RATESH, EH M P EE R R E

WA B LS TFEBE u,~v,, Ti % F RS, RATH (2. 17) 32
(P2 T FIHFEm" ~m) R v’ =pp/3m'? =42/3.

TEF(9) AEERB RN —BIERT, 74 12) MR A ENEKN. JE
WE, XTHRAFEARERYTFFE, EMNOEINETEHRHE v(0,0) B
AR SAHEREBRR L LR MG EEE. X0, BT a8 FR v(o)
ShETTUAEEI X R K v BE S AR T ™, XBE m HEK(LY

B). AT, X TR A X R, B4 j vdo =0, Bl %% 5 i 43 ] 49 4 BUR 35 A

2. XERE RN AERAEE E AR T #TH.

T2 % BE , I RO 16 B R MBI P 15 3 B R U, 2R OR WM I B T AT
MY TR p=hk FIEERN e =ho=up MTHEN S E—"BERTF".
THE(RAEEAER )W LAER (/D) MBE, X — 35, FIo¥EBARIE

@ MY TFHFHERRSEPTANES, XM ET AR AASHEES (10 L
KnumMonropus ) FI T B, 11, Cunmn( 1952) BF55 44,
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KL, R TR LUE MMM H ST E C R T2 B iE R, B MM 6
G0 VT, 3 41 L 2 oK VL B T TR R € . (P 38 AL 44, 7 B 50 40 1 7
BB T IX — 4 3 Y IE B ) A SR i 2y 2 BB AT RE G T, B s o
2 TR B B OO (DR o B T TR LA A R s e
i L E . |

T BT (R, 7 B S MR T R, 3 R R T A A

5| 1]
FEF=F, +Fcos 98 RAT,REEFEMNHE O/ E. _
R A F=F;+F [cos fcos ' +sin @sin §'cos(@p - )| HHFELTF, THLR

A rvece ™ HXOM. EIFL,Ev=,(0)e", KA(412) X H# 32t dp' KR H, &
171 4% 3)

Fl . i - 2
(s-cos B)f = S cos @sin BJ- sin"@'f(6")deg’,
0

A y:‘ﬁ‘:ﬁxsm dcos eei".
s —cos @
BENRTARBRFA2,EF5 £ AKX
J’“ sin’ @cos @d@ =i

g S—cos @ F,’

HARETHBFRAE FHXE FRXELNRS , AsHEATHRIHK B
H,Es=1MEEIRKMA. EEs=1 HARYPE, BMARLEH X 692k
FRIETULEF, >6 8954 T #4350,

§5 BRBERH B ER

BT LWL S AR EEIM v(n) 250, R (4. 10) B4 I FIH R .
p=a-uln) (5.1)
FEMA TR ORI T 40 70 o 3000 25 AL AR T & T 0 A B4 . 3 R 0 W R
B .
(5. DERRAM10) R, B (2.4) R PR S, I Tr' e’ (o0) =20,
Ao )50,

(s —cos Q)u(B,p) =cos 6}0(19);&(9',;0')%%. (5.2)

@ REFHAHe FUMAR(2 12) (2. 17) MBS R o B o® QEAAB 8. Fy <10.8,F, =
6.3(TEFHT).
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XEHTREp E 4R, RINBEBI -1+ FR, EAATA4.12)XPHE
¥ FRG HIL,fE §4 PR — U1 — S0 5 RN T A Q.
AT, AR B EPRBEEHE S — AL H M B K (B 1. Cumun,
1958). X B, AR FHFAR k =0 AR, X BT 87 A KH T 47
LY H B, R BRI BIE " MR F M BB B S A pR B R S A e
AR XEAHEEMERBERTATIARXERE(N §3):
E,=g,(p)-Bo-H, B =B/(1+G), (5.3)

. dn,
no=no(P)—Eﬁlﬂ”H=ﬂo(p)+3(s—sF)B.a--H. (5.4)

X e (p) RIS E BIRER ; T AR O FF UCHR B 30 2 38 5 7015 F 4 44 A oK.
AT R TR LB A 53R 9 43 70 R B0 BN BB 4, IR A

81 =8(s ;)0 - p(n)e”
511, %4 L A9 YR T BB R R AL

5i=a - J-p(n’)G(tS‘)%%'e'“.

BUfE, ESI B P M M H A X5 T (4,0 T (4. 4) ;3 545K
RE MR R, TR T B
a i

a—aﬁ +—h—+g-,ﬁt = 0. (5.5)

WHE] oa By pEm, A
{&8,il = -B,la- H 54} +B,8(&s-¢£,)52,0- H},
XBEBLAX 5Tl TR E XL
lo-a,oc b} =2ic- [axb],

Hitta,b AERRE[WE =6 (55 10) R ] BRSM¥ T RE RN THR .

: 28,
iop (n) =="H xp(n), (5.6)
RPHFSHEA
p(n) =pu(n) + fﬂ(ﬂ’){;(ﬂ)j—:. (5.7)

WO, (5. 6) MM LURFF NIREE Y, (0,¢) (R H) @
ZW RAXNE—TRHEEERE v, B—E L8 KR 3.

HABIE— DI w0 BTN TF p= HBHRSHHp=p(1+C), FEH
BE(5.6) 45N

@ B He .6, =C(9) <O(HL 12 T ERIERED). FEb, 100 B PR o 70 77 B8 15 56 3008 10 k.
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1 gt =-2"i—BH Xp,

RERBEETY (p LH). BTSN EBRSBERX(EZEAT H WV E
)T XA R AT R, RAT R

W =2BH/ . (5.8)
PLER BRI H LR TR, B, 0,582 5 RIER ST X, ifi B
AHEHE o, MEHSEH () WAKERH X

§6 RTEBARNMEFLLERFEARSKE

AT FATRE I H AT B SOR SR PE BT, XA el B B E MBS
TELMEL. BRENTFHR, ARRPHAEEXENSE. B EREY
Harf PR, — AR EEER. AR AN EHEB RN, TUEE
W2 K UK. T PR FRIE b A B B L, LA SR AR /N T A i R
EREASTE R EEE.

FAEMETEN R GRS FHOERER /N FRFRIGFEYES -~
(V/N)'Z. 3t FRF BN p DL, 51F ro <<l BAR% R

pry/h<<1 (6.1)
PIRSL. PR b TR BK R HAR (L D HEH RIS p, R
R, pp/ b~ (N/V)'7 <</, .

FERE, AT R TR F X A T AR F, 36 H b T B 208 W, A 9 ifb A 4
RU ST ARELX. RAITME 0 EHETH%0M8E 8842
BAE /L MR REIT M RTJUIA. 5 B oh B0 TR M 0 B0 F 1) 1 4 T 46 B ik £ /N BB
B LR B BRI (BT B BT AL ) X TR 0 Bl 9 S0 B B R E . "
T, 3% 4~ B XE BT T i ik e JF _

TR (WA (6. 1) B8 | R AR BRIE R T, R0 m MK F 940
B RE TEERR - o, XMERERBIEM T H FHEARL B[ e =
#(126.13)] .

Cdmk
HHEX TR F(AEN 12 BB T s B8 Mo HRABKRED. H
XA B 5E A TR R O R BT LA (R Rt S SR Y B e I

—-a:

U,, U,= fy(r)d’x, (6.2)

O RFER(CDBEEBFAEMETLEE. AN 12 MERE T, ERlENRBERLT,
W AT B MER P AT R 4, IF BZE S IR do (ORI MBUH A BT £ dor =4a’do; i ¥ HR 3T do
KBS RBBRAEE 0 =8ma’ (L =% §137).
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R A BT A2 A F R AT AL ok 7E R G B RE R U(r)
5 — A7l — o (AR o P R 36 B B BOR R 8 — 34T ) (B )
5)) RASEREMGHRT A U R, XGRS S S B 6 AR 9 5
B 45—

— R, S AR AR AR SR B S BT K o B X T
BOE A TS AR AT B3 U(r) BB LS8 F AR BRI @ <<ro. BRIBJE TR
LM NE R, SR ap,/h.

BUFRIANEAE U, 5 0 Z MBI —RBBEMER[ AR(6.2)],TH
BEAR HBBELER. B TRIAXA LR RITER— T, 05 7 2 8

I VEET RS — BT R A7E — 03 P B4R 7T V, B, A 4 75 —
BT Vot R 2L
"V Vo
Voo + > E £

BT RL n#40 & BFARTRAG(LE =% §43). XM
TR R SR F R B 4 B TR AR UGr) st fdt. 3¢
TRTFINBEZAD p, . p,—p P (FH p, +p, =p, +pl) WIKIT 52, L3
BT H

] ] 1 —ip e rS
(i prcy | Ulp a, ,p,a, ) =-7ju(r}e P (6.3)

KX p=p,-p,=-p -p,);H THEAEHSARL L. RTFARSE (AT
a0, RAE) FERE IR AAE. Sh B ATN,V, BEEMEIT U,/V WER. B,
H— SR oL U B G R, U 7 DL F 2R A8 8
d 3 [ frvn,
(HEE P, P, & p,#p, . p,RHA). ARHEXMHERT, Rtk Frz 2R
/I BT LAY A3 B p = 0 B ity 4 I T B9 AR A R 2 e — ) 3 S o 10 4 1
ﬁﬁ?‘n’ii—-éEE,{EfﬁﬁJTﬁJﬁﬂitﬁEH@%ﬁiﬁ@):

a=—" [U,}+—I£ 2m ,2], (6.4)
2

T amh V & pi+py-p'i-p
B ik, FE R E T A
dmh’a 4nh’a 2m
U = 1 - — . (6.5)
e T %P?*fpz—ﬁz:‘ﬂ'i]

O EFAPEAXY ROGHNEEEFHROEHERD IR F RO EFROER v
s BT AR R VA e (2wh) Y I R AU R
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(6.4) PR A ERE (Y pr L e B KE) S EBEMEKF TRE—-TE
Mk HXPMEBHFARE AAH S FHAINTNEERATBERENEER
W, R IE 213 FI R sh i AR E A A RS R A RIOTAE B TR K E
a SRTRELX AX(6.4H)F—FXRS&p, ,p,HXL HFEL LXK
KA P TE 8O 0 04 R A [ 2 808 SR A 3 (8 2 0 B R4 B —— L 358
=A(130.9)K ] WX —BEAT AL, BARIM PR AE, RASE N
S XA, AR TE § 21 g,

TEX —7 B R PE W 5080 T 18] B AT+ AT BV F R b ) SR SO Y s 3
TRXMMEEA >0, KEKEREXMERTARA §1, §2 har R pip
R 2% oK R e

A RA BN EAE SR T (AR 172 §9) B 41 5 3w % i i F —
KEFIFETERINTER .

2

o -~ ]- ¥ o -~ -~ -
H= z £-q LA, + ?z (pla,,pla, | Ulp,«, ,pza:)ariulamzahaza,m (6.6)

Pa 2?’.'1.
(WA= §64). B o Ma, RARIp AMRE R o (o=« ) 09 A IR
F AR, (6.6) 3 oh 055 — UM FRLT KO 3008 , 5% — 9040 3 T

R RIS AE TR UL, RAOR T A0 280 3 B R0 B BE SO (R A, SR REMAE

fil 46 B ) 20 ST 4 e

AR A G/ B BB BB, A7) P U R M T AE B B O T A
(O, 00, 1U10a, ,0a,) = Uy/VAREF(6.6) P MR TC. LUk IRATH: B2, 76 9k
Gt oh i FHAF 6, .4, 0 X 5, B R BN T 47 00 8 B X R 19 5 7R
W, by, BERRAPER. 258, (6.6) RMH KM A &4 R
TAR oy, o, TEPMIEARIS T (FEW 3 L, X 5 E 46 4 1 15 0 2%, B 7618 g
HR RN OLT  HA B B R ORI F A e AH )

PRI , 2R 0 A ey 2 i B TR A R

H= ,,Z g;a,;aw:,%' > oa'la' a, a,., (6.7)

Py.P2.P]|

AW a,, =a,. .4, =a,, F% M Fi+ M- LEHTHMRE +12 R
-1/2.

X W R A A A L TR S R A SR8 Bt ke, 9 HL (6. 6) A RIS —
WA LG PR RN 5 — TR /MBI, 3B Iﬁﬂﬁifﬁﬁiit,tﬂﬁﬂiﬂﬁ%ﬂ:

EY = z 5 (6.8)
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%8 0, HRE pLo i EHHD.
A6 LR R 6 % ff R T4 B A — BB E
1 UO
Elf)=7z n|+n2—’ (6-9)

P2

Xfn, =n, 5%
R YRS CREE RO AMI SR AR

E{Z} _ ! nm ¢

HAPTRn,mipEEMEREHRS.
EWMPANTTE(ERRMN 6, .4, SR EKET) BHM TSR,
Us nny (L=ni )(1-nj)
T’E;;pi (pi+p;-p't -p'3)2m
WAMEEHE+ 2B E KT p, .p,—p) . WEM T 5RE p, .0,
M EEBERE p! P ML EURIEH.
(6.9—6. 10) X HF W4 Ui M Y8 (BB 5 ) o 5 k.
TR U4 (6. 2) T8, MifE— R P MHERERHRHLAL(6.5).
it HEEARA, RIEB « B9 —RBIE

(6.10)

E“*:-%z no.n,. (6.11)
B1.P2
M _RIEIE .
E(-g} _2mg2 n"lfnz—[(l_ni-r)(]rn;-)ﬂl]
—? 2 2 02 2
By .P2.Pi pot+tp,—-p,-p,

(OB R, RITESFAMAREATSARTH BEEE Og -
MIRC) s TR R R, RAT L 5T B DA a5 A0 AT A
B B I 4 TR T p,y p, B ! pY 0B B XEBR A0 T 445 B B B
(L 33 7 S A B X T ST A, B L B TR AT

E® - _gﬁz_ be +n;-), (6.12)

V2 pnpT gt

SR AR E LU R posoo B, FA H) 1, —0).
BHAEBR/MANX, EATUITBEREESMEER. A, S EIE. BN

ny.n,_(n

© AT A T A B BB, R AR S B n,,, 965 A A JE R X B
o=+ B RE n, ) B E RN ER
@ MATEEEASE X RBL A GAR(6.2) K B Uy M T
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[p<py =h(3w’N/V)'Z iAW n, EBSEF 1, T BOKERINN n, B TF. N
RiEH : BREEAMHEEE BT RM 6,6, WALEMESAH TERT
A RS EAEEMEB ISR E AL, SR 516
oR B (18] LR 597, 5 m, RAE) A KT
EEE D n,, = D o, =N2,H(6.11)RGH —RBIE
E" =gN*/4V.
TEZA R (6.12)  FR A%

3

3(p, +p, -p| - )dpltipzds 1 3 2

(2’11}"1)9 !
WA RERWRERMEp, +p, =p! +P£H‘95Aﬁﬂﬁ2$ﬂﬂﬁﬁfff§
E.E,ﬂ - _ 4mg2V o(p, +p, — Pz)d3 dsp dgp:dsp;,

(2wh)’ ) pl+pi-p"t -p;
mHZEX py,p,.py<p IXHHTHIH. BHBSOBEEI M T HRESER
RS RS

r ~2ln F
IOm[ QI?rp?i +4(%(Pa ) |
KNP FE SRR DB RSN GEER (B, BmET,1957).
o 0 BT SR A A B O SO e = (9E,/ON) I RSB po
AERBEF IR,
F F - p@y 2
P=%[1 3411-ph +4(1:5ﬂ221n2}(ph ) |
HROE D E PS8 — BT, TR o (p) FMER T 09 40 B 4E FH R 2%
S (P,p") DRT L F B 65 B 00 VOB F I 40 70 R B — SR R Y R T E. R
KR ESHiEp fil « Hlﬁﬁi*ﬂﬂﬁ%ﬁ TR 2 XA

SE = Z £.(p)dn,, Z fow (P .p") B0, B0, (6.15)

PﬂPﬂ‘

(XMRERBAERG n ,J“éﬁﬁ?:?ﬁﬁ{ﬁﬂe{tﬁ ERAKERNE T 1, ERIETF
). BRMALARXAT SRR FRASUER ", B 50T LR E 5
AR ER(T).

ATHHERE S, (p.p') (FETRE L), TATXF (6. 11—6. 12) f R F1 2L
TR G % p=p =pp. HITX— BB ERE, 35K RS,
Al 1%

(6.13)

(6.14)

@ SBr b, S —FNUT BT, B RS SEVH R R B M (T ).
@ AFVFREEES, (p.p" ) RV T (B y,8) MBI, »(p.p) TEHEKE.
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, dmg’ Sp+p' -p, -p,)
=g- +
fo_(p.p') =g (217?‘1)3 { 2P:~ -P? “p:
—p' - + ! —_ 1 —
+5{P +p, -p -p,) +d(p' +p, -p pz)dspldspz’

2(p; -p3)
fo.pp') =f _(p.,p') =
__2mg’ ¥(p+p, -p'-p,) +3(p" +p, -p -p,)
- (2mh)’ P - p;
e R N RGN R T R G S A
BRAMS RN YR (2.4) R, E5 A BER 710 i 8t £ 5 5.
. 4)MEBEEH TIAAXELH.

djpidlpz-

R
1 + sin —
2malki’ 2apy cos & 2
Sayps =" - {Hﬁ— 2+2_ ﬁln.—- — ||
sm? 1 — 51n ?
zap l 9 1 +sin?
X 8,48, —| 1+ h: | ~—sin %ln 5| |wes s (6.16)
w 1 —Siﬂ—z—

N9 KR p. 5 prEI A A (A A. Abpukocos,H. M. Xanaruukos, 1957) U,
AR (2 12) RS EEH IR FHANRE, T2 F

2

m' _ 8 apy
el (T2 (21 (6.17)
AR (2.17) W LR SR R 75 3
i Pr 2 apy 8(11-2In2) (apy\°
_3m2[1+11' B 1542 ( h ) ] (6.18)

RIGH W’ m/NGXE L N/VACE p, 17535 3 NV SRS ARE (2. 13)
IRl RAG TR ML &, X B dV A — R E B I AR E N E &R
(6.13).

AR(6.13) BREMERL “SUBTES R n =pra/h~a(NV) P HRERF
RORTJLIN. SR P2 oL B 466 2 % BB 8, i B A8 31 — B B /5 14 J% R IT0.
HAERKRENER T, = EMR BN TME LR S ROER. £=&
WAEER T, 20 TFREAMEN QY A FRBIEFES
A A8 7 T8 R RO 2 B R R FR . X R R UL, X R TS S e S B

O RB(6.16) % 9 = m B4 N X Bk B AR 0 5 07 P 00 A0 W 4 26 , TR B A0 DT ITIE I , BLAR
& = BT IR AR AR R - R R R KT TR (L 210 T EMR). 22 (6.16)
O =m BOEAER X345 0 B R % R B0, B 0 76 BB o th B0 B 4 3% AR e .
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AT (p-75). MMAEERS s AMEREML, @8 Z81 p/h l—K
B(WE=4 §33) , FHlk, X Fal M Em Za S £40 p°, Wk B S5 A %
AT BB ks T TE T AR MR A L B B (pash)? ~ . HIL, =&
RS AE B A TR R e A AR VOV BRI . e iE L, RE R
AREHER
2
N%ns

HEE A KT BAE (6. 13) RPEEHWT 2 EHEM =], B a4 sy
Fod o Bl 1 A AE B 0k k. (B 7R T X A R A T R R B R IR [
(6.13) 1 f s B STHR, T HL LA & XT e B A0 37 LA % p KSR
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E-VWETAKITE SRS ERIE R IGE Kb FEAREM. |
TR PR B 3R P R 22 (6] B H LA R4 AN R T8O55 B, IS T X P o i Y e
LT, TR, AT R ARG SRR R, T B S AR e R
FIWBIRE. A —FRUE 1718 BT R B s SR a] LA T AR X 28 X

EHHF LA AGREASTEEHENENAZHEEAREXR. &
BT ILE MR AT E N IORR AN EE T AN ERY. X Bk
B, AT EERABNSENEE L, BB EXEAXNSTAKRKE
REEREM.

%%ﬁ”lﬂﬂﬁrflﬁﬁﬂ ROZKETHE o B, ENMMEEER TN
FHREEHE(WE =% §64, §65). BUTEIRATE T B VE K ot 8] B oR B8 &
Az RBR. BT MR R b ¢ BR RSP

AW FE e BRE R 172 BORL T AT MR R GE. AR SE X R AE 00, L 4% o B4
b RE ABEREAER Tir. BTARBOR = 1/2. # LURT o0k, AT A A&
FHEERR ABE AR, W3 P B E AR R R R .

BE— AN (LB =4 §13) B HEAL B PR DB B A (), 5
LA I8 a0 F IR (R e e ) S A B mi s R BT f R kD,

@  B.M. Fanumuxuic fl A. B. Muran(1958) ZHi T TXFH¥ T H.
@ ATHEAXSEES HIKE CHERFARTER =1 MR (HLREH cmn "HRE,

MREEEA s BB A1) . MR (0 ] B A L A R A B p MIERE E BB L
p/RH E/ K, X — BB T 5 OR AT R A
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‘)?(t} zeiglfhe-iﬁt
Kf H ARG H R
(LR, B AR 3 A AR SR M i e, B EARERGERRL TR N
M4 A S p B, TR TRIPET R AEARSHE T E. X6, ZREk

F T=0 i g9 AT E S ER H B4 B/ iEE 8RS

H =H-upN (7.1)
(TAARAE N IR H). %5 E, RECS2E w8 L FaER N £, kT
¥l N, APRA R

wOCexp( -

[RBREGS. DR XEENER HHAEHE, RNEH, S T=08, L&
E' J &/ MEHRED.
Br A, 7T R4 2
!i’a(t,r} =ei§”¢;ﬂ(r)e'"?",

. . . (7.2)
Wc: (L,r) — ciH':l;ﬂ; (r)e—ih"l

KE XMGRAL T T ¢ B RIVEHAETE ¢ REEEHOLERH Y

BTG 8 R ESLRP0 ¢ B
BESE P2 R G g SRR N R 5 BN, T TR B 2 ¢ R e
WA ST AR RUMEEE R k. B =i, BHMETN
ot 5 1000 15 5 VR B %5 R0 R AR R . B, AR LU
U (P (F) +ds (P, (F) =8,8(r-1"),
BT L4 3 2 ful i SO0 <
‘;"‘n{r,r)'j’; (t,r") + 'jf; (t,r')ﬁ-’fu(t,r) =

'

= (;ﬂ:u(r)@ﬂ*(r') +$ﬁ+(r’)$u(r))e'i§” =

Toedlrmr (7.3)
Bk

W (6.r) Wy (1,07 + W, (1,0 W, (1,7) =0,

. . . . (7.4)
. (6, (6,r") + W, (6,0 )W, (2,r") =0,

@ W H—, RTS8 0.
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BE (7. 2) e ] B RT , RATR B HNEFHEN R,
—i%'@;(x,r} =AW, (t,r) -, (1,0) I (7.5)
[RE=4#%013.7)50].

X FEMFEREA (RRSEWR S NER) SR ALEMEEEe
REER. Fl,METRAG B TFRES(NANFHROESTHES) £
REEM XEFENAARESENIHESHENERIR -/ TE BETH
BT

N = fw’“;(r).ﬁq(r)d-’xz j@;(s,r)ﬁgu,rm*x. (7.6)
FHE /R R F RS R B A A

~ ~ 0 A0l 2y
Hr:H_:{ ) +V.-{ ) +Vr[2 PR

e = _ﬁjw (t,r) AW, (t,r)dx -l
o = fﬁf;(t,r)Uf'}(r)ﬁ’ﬂ(t,r}d3x, (7.7)
AR :é»j Wy ()W (L, ) UD (r=r )W, (0,0) W, (2,7) Exd’s".

EE A AR FREN S EWE; VO R b T 555 U0 (1)

HAERER VO R M EERER, b U? (r-r) REAS TR
R AR ETRA=ER =B FMMEER [ RE=5(64.25)0]. %
TSR L, 1B 5 BT AT A LA PR 5 B T 19 e 6.

(1.5)RHF B W35 F, TR (7. 3—7. 4) B W, Fo B &
R T. SREBAATUFRANET & (o, r) B EyE" .
ima—ﬁfa(z,r} = ( 1A —u+ UM (r) ) W (t,r) +

ot 2m
+ f!E";(s,r’)U(”(rLr’)‘@'&(t,r')de' C W (t,r) 4o (7.8)
ERPFRA TR, EM RN BB SRERLAER. Eh TR E YO,
(X, X,) = —i(T¥ (X)W, (X,)). (7.9)

AR, S E X RIER %) e MARBE r 8K RES() EE%RR
SEENTFHEERBEB M AERTIES(01-410)). 08 T E45H TR
PRBIBRAE T J5 SR DL FE 0 (8] ¢, , 0, 8K B AT 1) 2 4 9. TRl B , 2 28 K

@ BAE LT 8T 8 30 2 bW 0 60 4% AR oR 38148 T) A9 L (LB DU 45 § 103, § 105).
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BIEGL T, B —X ¢ BRIV B Z MOE RPN A5 (58 5B 5 R A8 HEF
HEE). AEEEE BN
G, (X, ,X,) = —I<AW“(X1),~% (H2)), 8 >8 (7.10)
(& (X)) P.(X)), ¢ <t,.
WL I HERRBELHBEHER. NREREFREBEN, WAL
T oG, A% PR oR B B B % 3R V3 45 9 B S I
Ga(X,,X,) =6,6(X,,X,) (7.11)
(AT o] A 7B =X 4 0 3 5% 7 349 3% 4 11 25 ) o B9 28 52 O 1) HiER 4 2
B, i Tt B S, B 2 e, A0 AL BT R =, -0 B AR R XK
e WA MR EWNEARAEZ B RSN, MR AN LI UENER
r=r -r, N EMMEE Y. 52  EXMHERLT
G.o(X,,X,) =8,6(X), X=X -X,. (7.12)
HATEFA— T, BRI EER . BEDEANNAEZIH(ER) EHBHER
¥ e, T EEMRE FESRARMN (MW BN MEESELRENSNY. X
MU ERBEMIE(ERARESRE). B TFEMEEE R, iU
G(t,r) =G(t, -r). HEX BRATEF—VRIA, X0 R C(e,r) IHHASHE X
AR ARE. X PNEX LR, ML=, -, PHRFRBEED.
RGP FRRREEEME, E X THHE.

pu.s(rlrrz):%<‘j}ﬂ+{t;rz)§-’lu(f,r1)>. (7.13)

SO T XA A SRRESR 6 F MR F T T B AP . SRR L, 4 Pk
EABR T ES, NN

Fa= S (7.14)

B, R S R BT~ (35 o ) BT 59 AR 67 A1 B B8 BB AT, TSR A0 2

R AR T, R T TR LU B (2008 a2 5 )
=373

Fo(0) = [0 (0,00 fp ¥, (1,r) s (7.15)

[RFE=%(64.23)50). fadbal W, F #9F (8 25 BE 46 B 6 R 3B Fom i an F
ER

O RTUEBEMR. AKSE VR —NETRE(EX X, ERASE i o o2
CERAE). MR U RWERR. FUC R TRATER. IR MR 5,
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Y =N =N [ ou(ror) ), d'= (7.16)

;’:'C“Pfi,';)%}f’ﬁﬁﬁﬁﬂéhﬁ AN (Y ERMEAZ)G, MERTZIER r, =
r) '

A8 (7. 10) =0, 8 B M o] FIAR MR B RIE
paﬁ(rl'r2)= _T;Gqﬁ(tl?rl;gl-"o!rz}' (7.17)

Sl LB e +0 R RBUR RIS  WIERBANK T HEBET  EHRE. B
XA BR AT LR E o BAFEIEBUIF , B (7. 13) IR 5477 5 0T A ).

MFRO S ARG, BEREE KB TEr=r -r,, Y5 RIL K p,, =
8.0 H H.

p(r) = -%G(z: ~0.r). (7.18)

MR (7. 12) RSB RE G(X, -X,) = OO 6, (X, X,). Mr =r,

i, i AT RIGEZ )G, (7. 1) R P WEFHRFSR & ¥, (A% P BT
BOEmEEBE). BT, WiknEry s
%:m,;(o) = Z2iG(1= -0,r=0) (7.19)
(t MAFHEBTE). IRV T=0 0 k28 (6 u HXRREE
EHENSB)SRTREE VVBEAREET.
¥ p(r ,r) BB, BT THTFHNBHSHD

N(p) =ij(r| !rz)e—ip'(n—r;]'d:l(xl _xz) =

- —iJ-G(;Jj e P (7.20)
t= =0

RPN RA —E /) AR AF SR dp/(27) KA 4
L% FAT9R R, 3k BT U R SR, TR R MR T (R F R e T
Adug A ). XRFLE Np) LK FHERF 05075 K8 n(p).

A Ja BT R BN B B AR B b R b eR BT 38 5H , B E R R G (e, 1)

© ROV —F, (LB =5 $14) BT R E BB R F AR
p(rir) = [ ¥ (rq)W(r, )dg,

AP U(Cr, ) NN REMBRE, K r TR - PRFHRBE, ¢ W HAFTARLFNLFOES, B
X g Mo, WEBEBERERN SRS T M.

I |j’rp(r,q)e'*"d-‘x|’dq,
EmiEREEERESE TR oHinEER.
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o For @ E B RE ST o B

_ i(p-r—w!)di‘fﬁ
G(t,r) = jcr:w,p)e 2 (7.21)
Glw,p) = JG(:,r)e‘i“'"“’"dtdjx. (7.22)
B FHesh B804, BB X BB R AR
N(p) = ‘i.'f‘PJ: G(m,p)e'i"“zd—z (7.23)

Rik, ZAAXRE T 2D)ARAT.200 ABHY. EME—HELLR:
4'.ded3lp —i\.(.

~2i lim [ G(w,p)e RS (7.24)
RHRESBRRRBMRM(T.19). HIL, 47 Np) AR EFHMIE— 4.
dp _N
2“@)(2“)3 =

A g, (7.23—7.24) @R BB R IR St T E LB o FRA K —
RGITHAN. HAF t<OWBET ¢ “FE, HEH o £ @A TR IT i ¥R
KB BR 7 BEE (SH) , FRBAE B G, p) FEX AN T 8 A AR
R B B BRE

§8 fHE kR B wh E BEIE

B ) 2 46 R, o TR — 5 B R R 3 B (R 0 S A L 5ok 1 1 AR
U B T 5 I [ A AT B K
RN E BRSBTS X R .

(R, (t,r) Im) == {nlg. (r)im). (8.1)

BRE, B TWRIA ¢ ERRF AR EERE B T L, T
w,=E' -E, =E -E_-u(N, -N_).

AR ¢ SR — P, B4 W R G h R T ROR A 1 (i P R T O
D). BREL R EST(8. 1) N, =N, -1, ",

W =E (N)-E (N+1) +pu, (8.2)
X TSR FREUSRBERFRY.

AT REITALFFHKE R R, KIE S FRAWH W, M F RE
BoE—FEE r i, B0 ¢ BARER TR S8, HE, 32 IR B0k M TR
AEHEWRLR. WH ¢, (1) SE-THER r=0 SHHE ., (0) 1 X 58 %5
TRE:—RSHAN TREER GBI MR r A k5 W85 128 5 5B — 4
IR %, X i o AR SRR O AR O 7 31 B8 8 o 20 50 4 O s S 254k, R A7)
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BEAGHB— KB -r, Wk BT BE S
T(-r)y=e?
ERBIRAKHERE L (XD P HREM LT RES, LE=%015. 13)R ).

SXBERZIE, NE S L EBRE K EE BRRAANTFREBSH T KR
ro FERETUR TRX AP B A, AT T %Rk

(nlg,(0)1m) = (nle" Pg (rYe ™ *lm). (8.3)
WMRRELT nFMIm EERERENHE P AP, B4
(n1g, (0)1m) =e™=""(nlf, (r)Im),
A,

(n1 ¥, (t,r)Im) =@ km 2 (n1 (0) Im), (8.4)

(¥} (1,r)Im) =(mIW¥, (t,r)In)",
L+Fk, =P -P,.
X 27y 3R] LAAS 3] 4% Ak R B0 7E 3 B 2 JR) 9 B R T R, (5 4R b oR S
VHEXHERET.
B TFRE G, r) M REL"E X, EHE G(o,p) (7. 22) X3t di
WS Al - 20 Ml 0 Bl AL EE-PRSB(Bi=1,-1,>0
B ) AR 4R R AR ik A A E (7. 10) R I, R AN -

c(t,r) =%Gm . -zi S (019, (X,) Im) (m1 9] (X,) 10)
(RGN EHBTFERA). BB HORXRARR, HFEBBELE P, =0,
FATRE:

Cle,r) = -21 > {015, (0) Im) [PeiCeeeren (8.5)
AH wy, =E(N) —E (N +1) +p.
FE(7.22) b [ Hop G(e,r) i (8. 5) e | %25 j8) BURR 43, 7T DA ZE SR F =t

HIB—T 32 8 lE 3(p - P,). WA de(e>0) B, h TIRIFRS, FL
o WHE—TERDEIERIT, DL o +i0 RF 0. FREFH .

JIG(" P e 0 gy = (2T ‘“) Z (01, (0) Im >|2——$'ijtr P+30

FHE“F Al LU R thh —m@JDEFJF{% <0 mf REB.5)X.HF
G(t,r) = 2 ST [{mlgr, (0)10) e mo-rar (8.6)

@ TR T BT b 30 0h % R R b RO T 2k (X BB 028 §75).
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RAP W, =E,(N-1) —E,(N) +p. BEBHH - « 8]0 M8, HEFHNSFH
InfE—&, 1% . '

: _(m’ A8(p-P,)
Clo.p) == % {m+p.+ED(N) “E (N+1) +10 "
B &(p+P,) _
+w+p+Em(N—l)—Ea(N)—iD}’ < (8.7)
A mids
A, =101y, (0)Im) >, B, =|{mlg,(0)I0) (8.8)
XAk 2 B R A4 B R D,
RAT5AME B IES |
er) =E (N+1) -E,(N), &\’ =E,(N)-E_(N-1). (8.9)

EMNH—FRTFHEHRENREERSE IO — PR TRERESEE
RZERWE. EF(+)M( -)RRXEERE.
el >, e <p. (8.10)
Th b, HEFEERE(N+1) —E,(N)=~a8E,/oN =u(T =0 By f94b 2 %) , 58 7T
LAE 40 .
e, ) =E (N+1) =E,(N+1) +E,(N+1) —-E,(N) =
~[E,(N+1) —E;(N+1)] +p.
BERERSHEL, FES(RFH N EREERE TH TRHERMORESE) b ER
ER,BAMAE e, >p. UGRITEETRE L (8.9)HE .
FERFKVER o BTRE) FIMA 78R I 10 378 & % TR & 1
B, X SM T TFIRNOE W & oA & .
1
x +10
I HLI N F B (8. 7) 3, FR AT R H A% 4K el B i 338
A 8(p-P,) B, d(p+P,)

o T ) (8.12)
W+ -—g, w+tu—g,

=P%$iﬂ8(x), (8.11)

ReG(w,p) =47’ Z P[

UREMBH(XENEBIFTANE " -u>0, MFEWE . -n<0);

D BT i rh B R, B Kallon — Lehmann 245t ( % T35 P02 § 104, § 111).
@ MEBZH(43.10)R. BB PR UM S(2)/ (5 +10) 1 F % X BRI B E B R
BEHMB L

" A% T fx)

BITIRRM B (S T ) 2 B R SR G AR x = - 0 (3 x = i0) B = A .
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-4 S A8(p P w +p-sl") M e > 0;

ImG(w,p) =
417;‘23“3(;; +Pm)5(¢u + 0 —g;_}),g’lw <.0.
(8.13)
Rk Al W, BH
sighlmG(w,p) = - sign w. (8.14)
REFNMNBERNY oo Bl Clo,p) WEIETH. RIEB.7)XEF
¢(w.p) ~ " [A,5(p-P,) +B,5(p+P,)].

(0]

o 1V o B RBE T r -, BT
S OB rO W, () + 9] (1,r) W, (1,7 } = 8(r, = 1,)

FORL AL Rt o o = g o B B
Clw,p)—1/w, Hlal—x. (8.15)
HBRZPTHEARERNEEER L . CHEREREAT o=c, —u
BRE,XB e RAERTEMENRENEHMERE. Hb8— P ee& st
B FRFE—EMNEME P, X RERRBEN G — RSP DA 5
PR %N
R BAAEIRAVEMNEB B E MR ARk B. MR BL, YA EHRA
PR N/V ot ARG ARR V AR5 NV E8 F o35 KB R BRSO, 7E b R
BT, REERME KRG TE, X0l C(o,p) MR SHILEE—E,IF
HAEEWTE - ERGEMEETTREMHM LR BARME o +u I, ZRE A4 & E
. HEAEHM A EXEHEPENFZEO LR p TURHAEHHE
G e(p) @ — T HER TR R (FEERGLE TEEN p=0) ;X KB &M
PO IAS R Z N R TR S
WRENE p RHE T MER TS REHARM, RGN RER K AGEH p 3
s, RARG S E N E A dig iR F A sh B AR 87 R4, 3 B ix
SE LT B B RE B BOE — R 5 B 7 ZE(E 5 T % T A 3 R 25 SR B O B A
Fir UL, MER F 19 & 87 [ B. /1. Bouy - Bpyeswuu, 1955 | it T 2
G"(s—p.,p)=0. (8.16)
FATE RS, H (8. 9) R M A RE MY J7 15, 1E 4 A8 24 T 398 70 6 vh b
FREEMEL. FELE,BEE S RARGHIN— R TR &1
EHA XA — R T U R (1. 3) Rl &, At £
MERPRE R PRI RER L, Bl o), BB B MR FEER. T LU
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AR e, <p,HRHTEPEMIGH, MR T HAEM SRR A Q.
TR ARITR(. 7)) PI#AS, B R NIA Bk — 1k

?(ﬂ-ﬁ%ﬁﬁ@ ) A5 2 8, AR R T KRG AR B AR BB E

PORTIH SUR A . B EHE AT § 18 HugiR.

BEAA e Sp M—EXROMR FHERMEE X RIERMER, L&
MRS  EMETRIERE | o —p | BN KO0 T . XF 252 A9 o R T B B9 1R
B AR AR SR E RO N B B i B, X e (p) B E M. R A
FhHFR—BAN(LE =2 §134) , HRERETFHABEENFar BOR
B (7 ~1/1Im el) . S0{H Im & A5, 24l i iR 1 RE B0 00 3R 80" 72 8 (RESR
TREDE). HARXFMARNIERBIESD In el << le-pul HEMHTAEE
TR § 1 PE B, XN RMELE M TFREMBMESR L, EHHIIm o
/7 (p-pg)?,[Eft Re(e —p) o< Ip —p, .

Im & T B 1E 505, B % bR ok BOR T8 09 47 5 MUE S ARE. 50, 304 R 8 7E
B O A9 A iE B A i F B

Glw,p) ~—2Z (8.17)

w+p-e(p)’
HHEERZ>0, xR HEAX(B.7)hERA, B HMIEEHEBHN, 58 FHs)
HFE—F,Z W INERE . BRI RN
Zlm g
@ +p-e|*
FEZREA G o~e -p F X WERNFS SHI (8. 14) EX e, 15 &

Img<0 X Ree>pu,

Im G=

8.18
Ime>0 24 Re g<p. ¢ )

LFRA R, AR89 XM e, F el BIMIERT ,Im & 193X Fh AR S 41
BT 4 W S RE R E, #him— A~ IE 8 449 77 i 35

KT ERRER BT PER, ROVLE §36 PLE NS, IR, —IF 44 @ XHE &
i 1 F — JB 17 0 SR T 5 3 1 ) A

§9 HEEBASEKNBRHRIHY

J T HBIRW E PR A I R 5 R ATk B AR K UK A AR
k8

@ MMER AN TR o, HEXT,REMEERAE RSN, SHMXTES XN T
Ba R p= - P, X — I (8. T) BRI 5 EH S (p + P,) AT .
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BTk ¢ B, BT U R g, (r,0) ML RS RBIN TR
U (r) = > i, (r,0). (9.1)

R Y, (roo) RBVE D p, ANERE N o W H BB T 89 B e B & 8, B F &
;3

!I’pa(r’o'} = V-Uzua(o')eip‘r (9.2)
WIRERIF [, (o) RSN uu) =1 H—4b T # 8 BEIE ] ; 50RE 26 B 58 3K
Wpo 5 R G5 HORL T 9 T S9AR LA L T 2%

BE N TEHMEEAMETRE, Mo EEHRH e BEREREER. &
RFERT HEERLRIEINGERMEL T, TIHE B3 (9. 1) dR fnz i 45
— X5 | AR 6 B 8] (N

‘j’a(z,r) = z awx,b’“(r,cr)exp[ _i(é?,;_-“‘)t]‘ (9.3)

p

R—RRAKEUEL ), RE BB GFABARE B o3 i 04T 1] BR3F 5 5
BEET expl ~i(E] —E)) 1] X B E| E) 4 3 W5 MK S K BB & (£7£X M

BT RERFEG R A = H-uN AT . ¥ TF%E pa SPRFHES 1 R
TR B -E) =p*/2m —p, M b SRR 2 B0
{ELR, T 77 (B B R S 4 (7. 10) 3R (9. 3) 203k B 5 4 5 45 bk i 3, T
BB S HOX A E A Z GHEM B M R Witk R G, (X, - X)X 1, B
7, B R R TE ¢, = 0, SRR SRR, TR AR X (7. 10) , R MY
%'y
[G,l=C,, | -G, |

t =t 40 ]

ty =ty =0

= _i<@a(‘1ir1)¢r;(‘1r~'2} +1j’,‘;("1!r2)1j}a(sl ’r|)>—
FHTF(7.3)KD

[Gaﬂ] = —iﬁaﬁﬁ(r, -r,). (9.4)
R, TR G, 15(s, —1,) BT, BT
v, (X,)

96,=-iT 2 (X)) —i8,8(r, —r,)8( 1,).  (9.5)
at at,

T EH B TR, EHN o B R
v,

1 ™

[XR(7.8)K]. HXTMARA.5)R, T HEX(7.10), BIERT

1 - -
= oAV Y,

@ RV —F 32 BR AL A /AN AR 5 00T 50 48 54 G 3% |
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ot A o BB R

(i§+%+p)c‘°’(z,r) =5(1)3(r). (9.6)

XEEEE G =6,6 1 6 M 4R (0) RFRLFZ R AFIEMEIEA.
BUAERR 11X 77 A2 AT B AR

(w—g—m +u)G“”(w.P) =1.

b LM B A PR R R, B 4 o I — B PRN R B ER, LI G B AR
IEHRATS [GER T (8. 14) K]

=1
G[Oi(w’P)=[w_2p_m+#+i0-gignm] . (97)

XANRBAMBRTRTE 0 +u=e(p) =p /2m K, HRHER BB AP,
R FSHRIN TR -3 BERKSEMLER L =p/2n. X TFHUE
Bop LT pe BIATEE p°/2m=~p + v, (p —pe) (A v, =pe/m) , F RN X 48
S HBARREES RN TEL:
G (w,p) =[w -vp(p -ps) +10 - sign w] " (9.8)
MR B G B ST B, H 4 B A7 R TCRR /N o 3 5L 28 0 e 5 [ B2
w=ve(p -pe) JRAER. EXAELE, AT (9. 7) XF# sign o
sign(p - p;) , 38 GV ERWMFILR
G (w,p) =[w~-p*/2m +p +i0 + sign(p -p,)] " (9.9)
EACHRMEEMTETE.9) Xk 6V RETE o 8 [ 1M — T H
PR %X, 3 ELFT Az P A B 08 s BT E LAY
XA, R THERS(7.2) R FHRAGBH4H) , ERAETENR ¢ HR
T FATA - 1 PN T PR i 4 B ] ok 3 AR AT BE R (0 MO SEHh) (Z )G AT LU
Be=0). #y
i dw
Np) = _Efm —p2/2m +u +1i0 - sign(p - pg)
BAEAT LA AR FE- P AR A W BRI E. X p > pp B, XA R A A
FET HIK N(p) =0. R p<p,, WIEIIRE N(p) =1 FHERKK
TR B A B R aX .

§10 BARBERFRHNBHSHE

KT PR AR AR BR B, 29 4R BB 1R 3 3% K S0k B AR IR B 3B 1 — RO
Aok HEE S PEMERKAREEAN#ERWEELR, RERKBIAY
5 MK R RUATE
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w=e(p) —p=vyg(p-pg), vy=pp/m’ (10.1)
WEERE. BE 2, TUBT RN FAELR.
Cw.p) = z +g(w.p), (10.2)

@ =ve(p—pp) +10 - sign w
K g(o,p) A (10 1) XA — S AEFREE. X (8. 17) X H, ZH Z(FRH
CHEMEMEE) RIEHE.

B FREA(10.2) , BERFH X TFRER F(REMERF) RSB H K
MABNEL XHERIMOTBAREHFUE LA HGEHE Np) (FL b, &
RS p WHAIHER ) MBEZ 2 BIRB Y ¢ = +0 B EH

N(pe - q) —N(pe +9)
4 4% PR 1EL.

SrAn R B N (p) W] LLAE i 4% K R EOH
(7.23) MW FEA R (B 1), B FRK
glo,p) RAME, TLUUFLE MFGZEY
g—0 BB FE. Nk, RPF5(10.2) b &
WATMBR 22 EWREBT. hFERIH S
Bpep 0 R R AR A R EEN, L §9
FEFEH, AT K sign o 5 [ sign(p -p,). F

N(p)
1

1
Z¥NE .
i Z_____Z \de
N(PP_Q]_N(pP'+q)_ IJ‘_m {m-l-qu—iO w—qu+i0}2"n‘

CEHF UL P T 22 B BB, Br = -0 (I F e ™0 AL g 3 ).
BRAE A 0 PRAZC 14 24 81 i) (B e AR S TG P9 9 2K TR JBD ) SR B PR R4 B 8 TR ATk
BEABSET ZH5¢T%. ARE

N(py =0) =N(p, +0) =Z (10.3)
[ A. B. Murgan,1957].

FEEMNCLEE,Z>0. BT Np) <1, FLUHRE0.3) a8
0<Z<l1 (10.4)

(I BAUAE B8 SR I PRI T A REIX ] Z =1 W91H).

DA, T = 0 B 28 4381 b ORE 7 45 8h B B9 40 A, 10 78 04k o B 4 o — e 7 2%
KER AL A BRAE , I ELAAER 9 ) 3R &1 07 B0 /. (B2, 5 SR R R i 2, Bk
BRER/DT LHL, EEY p>p 0, W N(p) A% FZ, 0K 1 5 95248
L FT A (HEZAR TS4k).

§11 ERHAEHTERAIEER
MIET REMEHERE MR URE CR A FFR. 5 T=0 6, Xt
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B UUARGHEER (SEEEER EAF) S%E NV RXRFREL K.
AR ZEHEWE TR THEEE «(p), XA XFETT L F A
%X
e(pe) =p (11.1)
K. B Fpe S NVVHIXRRARE AN ARHE(L. 1),
pe=(37) 7 (N/V)'7, (11.2)
FX(ALDRETHEB u(NV) [ REXREBREIEA, H D — Bk @
e(p)EZESE ] HT=0(H S=0)0F,1b2%H u=(dE,/oN) s ¥ FRE K
WA AT R RE B

Eozf:ﬁ(%]dw (11.3)

(HAN=08f,HR E, =0).

WE T=00 R NZENRMA —FHFERITERIFH 0 BELENE

N (RERE §24) , A N¥PFQ=E-TS —uN = - PV, E#4r dQ = - SdT -
Ndp; 5 T=008f, A S=0, FRXHMRXIRNIEE N

Q=F -uN, (11.4)

d2 = - Ndu. (11.5)

ENEH ARBANFH ONEBEL, EHBEER VEE A RS HER.

BHRHRREERR D —FMEES L BB NVE GCH(7.24) X E.

B (7.2) M NARRAQILS) 30, 3 du TR (Y V=950 Bh Y=
0 BHE 2=0,KM1E3

(w) =2ind,u « lim G(w,p)e'i"”i‘?—d—w

o t— -0

2" (11.6)

§12 HEERLSEY v ER

HEERKE RGBT, YRAFEL —BHERXITE Rk BEE
—MEEFTE(EUTEFZEPHBEER) AT U FHEE/EHEN TR
AW EHE LK. 3F BB 8 —TARE o 8 bk T 2 %6 1088 4K ok B 48 T4
B RIEH k.

BRTHEAMEBHRALEZIN, BRINESAS —M2R EXHLEEERY
A (] () 36 2R S B 5 T 2R 45 19 B0 S0 v %5 i

H=H®+V=HY - yN+V
(VEMEERER) e TAOREFHBERRE A .
1jj"c.(t,r) =exp(i!;"{n’.¢)gfi(r)exp( -ix'}'(mﬁ). (12.1)



. 40 - BEF T=0mBEXERENEMRER

RATE H T 47 0 AT ICIZL B (BT HERRLR) b B2 500 5, LR
K. s bk B BGH i B ¥, (IR IS RO W) Rk Mok RITEBE T
Fl GORI V #ik G X — B RS — . '

EX— W E,ROTHICES & (58 o) N E & Hs 187 3 i ¥ &5 (LX)
FRIFHERE VR ) ; SRETREFRERAEXEEER L. 4 o HlEEE
i b 0 R, T SR % R E Tl s A

i%:(é‘”m+f’)@. (12.2)

FEMg FRAA L2 JR B A ) 56 AR R HE B BT b T AR S0 A IR R B0 5 B IR 3K
@ =FH. EHEIFERLRP, BEE O RKBTHRE, BXMEKBLRRSES
ORI M EAE A K, IR RE TR

i@, (8) = Dy (), (1) (12.3)

AP
V, = exp(ill' @ t) Vexp( - iH'"1). (12.4)
ERRMERPOM TGS R oW ¥ E (7. 6—7. D BAM
HAZEIZI gD ] X, RERE(12. 1) R0 4, BN TR
@, =exp(iH' 1) g, (12.5)
BB RE( WL =4 §12) ERMEESHE12.3). [HEH(12.2)R, H 5
LB A R (12.3) D],
ETFTHEO2.3), 88 &, (1) TE W TR Z M8t F 5% 4
B A&
Do(t+81) =[1—-idt - Vo(t)] D, (1) =expf —idt - V,(¢) }b,(1).
FRRNLH , P TEAE— B 21 ¢ W08 ] LAE & 5 — 00 0 0 20 0 (1 <o) BOME F3R AR
D, (1) =S(t,1,)P,(t,), (12.6)

ool S(t,t) = [] exp{ —ist - V, () }. (12.7)

HE, IR A 8RR LA ) o K B T A R ZE HEFU A9 5 3 oo F 0 2
6] —B) BRI X IR] 8¢ B R BH 2 A AR BR . &N 3V, (o) 3% 5 A4 o B, 5 A 1%
FRORE fh] B b U0 25 8

© FEROAZ.)LENEMOHR(73.5)RMFAN, ETER\ RO LBPEEEERINE §73
i k.
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exp{ - iJ.! Vu(t)dr}.
EX ARG EREAR N ZEFRTX S, FERARE B (12.7) X F KR

T I S 5 R R, ST BV, (1), 0 B 5 ok 5 4, R T A AT BB 9 4%
FEE BB REBRAXTUN(12.7) RS RE SR,

SCt,t,) = Texp{ - lf Vo () de}. (12.8)
prgg::) Tﬁﬁ(lz-’f)itﬁlﬁmﬁ}#*?Eﬁéﬁﬂﬂtuﬁfﬁﬂﬁ%—,Eﬂﬂaiﬁrﬂ?jﬁﬁ:ﬂﬂ‘lﬁiﬁ
Py

A SRAEM(S =8") IHAEYEHHRK.

S(ty,2,)8(t,,t) =8(1,,1,),

2,1)9 (t3,tz)—5 "(t,,1,). (12.9)
%JT?%*LELAFE@LTVE HAME— PR FRE (ARG 4R

B), B E AR V, (1) NBTZ) 0 = — oo S 45 FREYET B HF M “BI A", H7E ¢ =
+ oo B IR W HE“BR A7, XEE, Y 1~ - oo BG| AV EAE Z BT, R D, (1)
SWHRMKRE & E—FHM. 7E(12.6) NP, %1, = - o 715
@,(t) =5(t, - o ). (12.10)
Hilh, @7 T FEERZRMOXR, RIWRGE TEMNTHRIE, ]
HETE ¢ BN R
¥=8"(t, -0 )¥8(t, - ). (12.11)

BT S A9 AIEHE 7 AT U o 4% 17 R 0 2
MAERANVEHH BT LR g BRHELEED. &1, 51, FL
Coo( X, . X,) = ~i{ W, ()W, (1,)) =
= —i(87 (1, — @)W, (£,)8(t, —®)5 " (1, 0 )
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FE & B T3 T A 2R BRd, D45 BR § 13 B 356 1) [ B R AL I 6 17, 1T
BN SRS R B (M AR R 6 T RIIRINED). Ho

@ OB T AR b A R — BE 5 L (15.2) P g B (S) 1 T 2 A 40 B
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ERILFAS N 3) , S TR E IREK 1 542 53(KF1 5
3,2 54) BASKERESIKIGERE, I 4 BB MR TS
PE 81+, B ATIEHAE Z HA 0L U ok F R B I K

)(' NN
A /—\
@ ® (15.11)
E (T
,{( (3 =e4)
/'\ /“\

4 2

(d) (e)

HEERE S TARB(Z S DN ARAA KM ENZE L — & BB
(FrigRHxIE) VMK E.

AT RARTTR, RNTATFAHE(9.5) , Z AR CZAEY 46 ) % R ER
FHEAEMMGRET. HES §9 PRESHLL, HEHNETHE g BHHE

FRE(T.8). FESC TR P £ &AM M, M HOR AT 0 v/ ae, A (9. 5)
A,

.0 A _ _ (4) _ _

=i [(T9) (X,)UCX, - X)W, (X,)d'X, - F,(X) ¥, (X)) =

- —iJ’K?ﬂi?B(XB,X, X, X, U Ld X, (15.12)

P K AT AR IR (15.7) 30l 3t I ik diok , B DX A % 00 b il gk 7 7 42
A . FHEMREALCEEISEERER. Mk, H%X015.12)F L
exp[iP(X, =X,) ] 4B K, . % U, 43 515 B (15.5) M (13.9) @I =, 3 %
A (X, = X,)RBUSF. R, X 4 GEARARORFS A 8 M S EHER 4 g3
BmBmiEA. &EE5H.

O EHEELTREF % 8T (Dyson) 5 FE (WL §107).



- 56 - FLE T=0HBXZELNBERRY

[ (P)G(P) -1]8,, =
| opp S PP,
=_lera‘rﬁ(Pg,Pa;P3+P‘-P,P) (P-P,) (211_)8
A GV (P (9.7) A48 H.

RELEM I FE K KOS 7)KRAS 13) X, BFESHTHER
FRAHRITE:

8,4 G (P) -G (P)] =6,3(P) =

, (15.13)

d‘P,
U(0)n(w)s,, +1¢5wa(13 POG(P) 5

+ J’leyﬁ(Pj,P‘;Pa +P, =P ,PYG(P,)G(P,)G(P, +P, - P) x
d‘p,d*p,

(2m)"
X)) RGN EHEE, CEEZAZLFRVRE X TMTRTFREE LR

(7.24) 4 G BRBES hBLAG (I % BO% 6 BB il v & = ). &
BB IS. 14) fT AR — TR R (14. 11) Y 3,

§16 TMABHSHENFHHENXR

AU sr B TR R ATA Al B8 ™88 38 1E 71 58 3 %0 28 47 BA 5B 2% K
MAATIEREARRRNBEL R EX AL —SBEHERTEE - ERE
BN, 7 §16— §20 gtk ix— o Eo.

T0Uff1 R B 5 HERL T A BB 0 2 () AR AE D MO 3E R, O T A b T AR X
RFRATE TR T 74 8 Bl A R 5T 2055 7 9106 T 10 3805 7).

ERTHFED A RRAET RA &ML (BRASLRB R ESL) M
Vel 1 3. P P 98k o 7 P A AT ek L SR AR T B Bk
TR R CFEE) B IR 0E (WU §106). BLAE, F 14 & 21 & HK & /5 Bt
S5 b 55 RO 1 3 o B A AR X e BB R T 4 i 0

B EHSHA T REHELRLUITMN. X—A ELEELTRES

B N RATE RS E S — (T OB R D T e 0 B
MFEHFERERAEESS L, B 4N RV ) BHokBET. Hit, —
D& SR B B R X s B B (W ) TR R, AR R RE B A

xU(P-P,) (15.14)

@O §16—§ISHINFRMTF 1 0. Bl h T (1958), §19, §20 AR RIRF 1. 1. B8 A0
JLT1. B HE R A B i T4k (1959).
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MER(ELRENERENLR W —BERETED. BE, BAZXXERN
B AT, £ PRSP (XERF 1 M2 RA5ZE M L

L), 2y >0 i, bR R TR (W) =0, R 1, < <7

b SR (P P, =0 XTI -
X M FESFHAANET, AR TO TR,

EATHBATIE B R
P; P1 PS""—T"_Pl T T— T T T
(16.1)
Pl B S PR R % i T L 5 4 0K oR B
G(I‘E}(w”p) - w—p—+i0] -1 (16.2)

2m
[XIER =088 (9. 7)R]. MER, B THEHRHE p, X BB SBES
TR o M—EH ()P L. R EESZE N T A2 B L&A, NE2EW
RO, B TRBAH 2 WR AR ER— TG 55—k
Vg EAG RS EER R BRERE.

RERRTE A (16. 1) Fe by B 53 J7 A2, (8 AT LAX 322 S 0ok 0 [ % B F 1 25 4l
HUSRB(17.3) 3R] R E feus X RA TR LRHE 3 M4 Wl NZH RS
HERERRFAZRERAEMO I FHEEE TR (L6 (130.9) | Z%H
B AH I, T F oA B T AT T 208 A ORLF RO B B f ek %k

4
Iy s( Py, PP P,) =8, 8, (16.3)

EBLEAZHIMRG S 3 M4 B, 26 8RR R, X T 8k FA R X
P FEBRIE M —ZOE T, BRI (16. 1) 505 — & A0 B A 3o #e 40 48 9% 5 1 —
MELCEPRELEAE 6. FRAVHIBHERY N —EEBENLAR. LB
PR 18 % B, E S o ] AR AT LAY 2 5 4 O A 16 1F 1 7 R B BRI B
EaRER. |

TE BRI AR, 5 4 JFRL T A8 LA PR e 8 T T 458 25 b R o e T Sl £ 5
AT SR MHEAE A XX B A LEE, B3 T #E CH B 3 m & 7
T. BRMRBE, HEAMER. ETHEHEE B F LR ERYSEELS

O Fef2 A R BN BT T A R TR B T 500 AR & A M AR . 5,
RITCHA SR FRH AR LS B ESTR SRR A F 0T ahEsg %,
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LAIEM, X B ERE RPN ER AR RLBE FVZ, X B Z RiEHE
BovERAFR (WA NE §110); M TRAEMFEIRAAE L, X EREZRL
Z'. BB TFEHWMEHXT T SO B A R T AR L, (H 78X B A s AT
LA B SECTET 5 AR T P ) B 30 R i B o TR 1 O oy

JETE T, AR AR R HGE B C AR AR (10.2) X W —m ] 5

BESAWEKRRRE—AET 2. WRUERK ©, =W/, ¥, =¥ /7

SFHE TRV IR ABE A EAS KRS G, = 6/Z, RABAR TA SR 1Y
e AR B BUTE AR A BT 99T O O 8 SCOR BB, 30 S B4R T LA 1 R R F B A
SRR FAF. R B R 0 DURL T A AR R RO R K, = K/Z° R MOl
FEX(15.7) AN T, = T2 Xk R RATFEE I ER.

TERLA TR o, R ATEBNE M 5 KRR BHBRE, R E (1 s I
1 em’ SRR ) BESERE. Xt TR T 930 BB LR B AR (P, p.B—D. 7,
p.&) F5 T 0 A Bl 18 5K 134, % A BG4S B F HI A4 |

dW =2m|Z2°T ; 4( P, PP, P)|"8( e, +&, —&, - &,) X

d’p, d’p,d’p,
C2m)’
Hehp +p, =p; +p n, RER THSM R n, Moo, HAHEFRREEHIX—
LA B R BERUY ) B 0 MR T B Rl 1S B B PR AR R X R R T
BOREW. RERAFEE,BF -0, )M(1-n,) STHELHL: AARS
R o R B R AR R

§17 /INEhBIZEA AR AR K

ESORBAELE T, SR P 5 P K& P, 5 PR BT, 19 A5 iR
BRFEREACIHPRIMEBIZRBESHER THELFAEREHEDNRE).
ETTFIXA:

xn!]"’l’:(l _npsl(l_nju) * (16'4)

P, +P,=P,+P,,
B P, =P, +K,P, =P, - K, IF5| A LIE 5
quﬁ(Pl-rK,Pz-K;Pl,P,)=F,5.kﬁ(K;P,,P2}, (17.1)

HATH DI R BE/D KEMES. AR F RS B RERDE, REE
WP FEH AL T 1) i RIS ) R A AT 1532 /N G 4 ESh R

HK=08f , HMNBEBNRE I BT R MRITENEBYN, FRZERKE
A XFEFERAR— B, MRS A0 T B SR A A 43 BT, N HE PR AR X R AT SR Y
HH:
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P, 0+K P,
(17.2)

P K Q P, K

HREMTOR TR R — L EH RS, XEEEBEIEM XSG P, PP,
P2 ml AU P B, BT R P AR S R D, T A B 45 A ML 4R AR B T B Y
R THAER QM C(Q+K) IFHEXME T 4 f3h i Q #iTHS. 4 K-
O B, X B~ e $ AR AR B SR, T E T AR A5 AR EL BT . A B S B9 4R
SVRE BT R BRAR (WL 30) X SR R T b LA R AR TR
ATHHEREE O TEN ML BN RECRA. d FRAITH B
ETFHEE K=0 6 AFHRENTHS, §EZH TRITA B R TTE &I, 8
A A G M R 4 S BAHEE I (R K ) MR mMBEIF. HK=0

bR T AREEA RN, RIS M T T K=0, ik I' 0

RERP PR T, (P ,P,). EFHE“GR"OE, TEEIRLFS
FRMLNEM OB RSLK. Bk, S0 AL I 5T EK LS
“HE BRI

P] PE

P+K Py K

L% E/NEARR TR A i, PR N E T X sE FAE RS T
BIE X, BT R FAF 45 B0 A A 8189 4 48 3h B a0 30 B R 8.
BI(17.3) B — YR AR ML, SiTa i TAS B G %, H L3R 175%
WL, Z BT I R XEBREE(UEHZBHe— i) 28 RBE
MFZEERA R HEEER HAXERE BB ESR, 2 ERE /N EFE
ARER) BT P B (X RSB A S EAE R £ Q.
XPRE(17.3) BISRFNENE, 245 MBS TR, A THAXM R, B4 %

©  Hl (7. 2) RE R TR BRI S, BEA(15. 1a,b,c) BRI RS 3 A
4 (15, 11e),

@ X EREE A MR TR 2 SR R B T R B E SN e A A
EREMARBZEZRFRAT(NFO7.3)RENE MG, X L2LETFE).
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WME TR —A4 T BT R (17.3)

SFRARE(17.3) Lo, W1 B %X

oo G- R G

P+K P+K P,-K P+K P,k

BXESERE BT IE N, B4 R A 7 #
F'}'ﬁ,qﬂ(K;Pl st) =

—~

=T oep(PLP) =i [T (PLOIGQ+KIC(Q) x  (17.5)

xr«a.;g(xioﬁPz)(g—f)T'
X, W EER ERE T PEEK=0;FAMEC3 AN T f T #Ekic
2, BE G, =65,

ATHEEXNTE, RIELFAIEBEFHER G(Q+K)G(0). i
YEd, 2 K /e BB TR S A E . XA SR G oR 33 B 4R
(10.2). B4 KB K Q M4 8% B

K=(w,k), Q=(q,.9) (17.6)
R, FREXNMEEN, TER:
G(Q)G(Q+K)~Z"(q, -vy(q—pg) +

+i8,] '[qy tw -ve(1g+kl -p,) +i5,] (17.7)
H 8,8, TS /NI, BN RS (RS MHE) ARHET Xt e
sign 8, =sign(q —p;), (17.8)

sign 8, =sign( |q +k| - p,).

S, MMM SRERAERELER ¢, 0 L PR FEEHmEMLE. ik
RE] e B dq BRAr Ry I B (SLhh). AR, EO BB (M2 5B 5 E
AR RGN LT E] B A BN, BP0 TR R A2 L

BATEHEBRE ¢ - k>0, cos 6>0,iXHB 0K g fl k kM. R q<p,,
lg+k|>p,, TRIg+k|>q,3FB 8, M8, BB FREMIE (5, <0,5,>0) , X
BT & B9/ E T
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py —kcos 8 <q <p,. (17.9)
TE(17.5) K it — X dgo RSB, 0T LA JC 95 A9 2 [ ] (78 b F T Bk 7E
TR — R ) AR BR AR S AR R, X A, BUAE p o T B X 2 AR A AR

AEEE. RS W T (17.9) MEFRRA (Y k BUNS) EBRS ST I # T
B FH B B k=0, AH D7 X F 25 3 sl B A7 BOR U (X b, 0 T/DBY) 1q,=0.

BEZ EHRAFROT.S)BEPRAEFRRR(17.7), 50 H A 5 Fr ke
FRRESORVE, ST 6 R

AB(q,)8(q —py) s
HAP R A BT HIE
Ao J- Z'dq,dq
[go —ve(g—pp) +i8,1[ gy + @ — v ( g +k| -py) —i8,]

HquFO7.9)EGZH, MENM RGN TFEER ¢ WE—EFm b, W
XF dg, MBSy BB R — I LS, BINAERMERZE. BENT.OH
KA, EX P — 1 ESARSER, X Em bR ANBEETE
Ba , BATREE

~ 2miZ’ dg

= ol b =+
[(EE,E(7.9)MKXEPKN S <0,8,>0]. HNLEM(17.9) ,q=p; >>k, fiF 4
A[HL g +k| - g=~kcos 0, FHEEBN(17.9) HIBM AR, A -

2miZ keos 6
w — kvgcos §

PR T7 2 A HEUEBT , 24 cos 6 <O B, 0] LAFG B A By3XSFRER ((H 10 1)
TS X RTE g >pe, |q+k| <p IKIBABTHS). B, FR(17.5)

META |
_2miZ’l - k8(4,)8( |q| - py)
G(Q)G(Q+K) = o vl k+i0 - sign o +o(Q).  (17.10)

KT 1k DU keos 0(1=g/q) , ¥ o(%/h K 1) FALE & i HFE4,
M3 T AR K =0,
#(17.10) RARA (17.5) 58, RIVB B FIIH R M BABL HE

T (KiP, Py) =T 5 o(P,,P,) -

A=

. -~ d‘
_IJ’ ot (P ’Q)‘D(Q)Fxﬂ.m(K;Q,Pz)(Z_ng +
75t Itkdo:

3J’f:ﬁ{.ak(Pl’QF)FKS,;;E(K;QF’PQ} (17-“)

+ Py
(2m)
TERSE — TP ERHR:d*Q = ¢’ dgdo,dg, (GX B do, 2 I K1 LM ScikMIT) , Hxt

w-vpl * Kk
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dgdg, BUR S5 25 & BB, 76X —TiRERE I # T oh 520 Q BRI F A9 -
Q: = (0,pel).

BERBI T BOTAIDHEFETF L b/ (0 -0 - k) BFFHRAER : 2 k-0,
w—0 B, EHIR IR S5 o o/k FREEMRIRA X By RIsrGes
EAHEE R DK P, P,) % K—0 BRI BRAK T o Bk #43E F B0 =,

BATLL T(P, ,P,) Fmi iR«

re (P, P,) :Jlti_:};rﬁ_aﬁ( K;P,,P,),Y k/w—0 (17.12)

(£ § 18 RRITHELF B R FHEFHEERFSXEA X). LI FH
FAGEEEIRR R AT, (17. 1) sCP B — DA A T, BT T2
ik

I’ (P, ,P,) =

= FI?&.&E(PI’P2) _if j;-_r;,a«{Pl!Q)‘P(G)r:’s.m(@;Pz)”d Q B ' {1?. 13)

(217)4
LR, | F(15.8) 0, )
F:ﬁ.aﬁ(Plfpz)=r:?,ﬁn{P2!P1)- (1714)

HOI7. 1D A7 13) A FARTT LA T iSRG 45580,
Fya,qe(KiP| ,Pz) =r:ﬁ,aﬁ(Pl ,Pz) +
Z'p;
+
(2m)’
LR, WEEL 0T RER T =Lr, W71 RXTE
2 py fj:.r_r I-k
(2m)’

¥ I =LA B, 3B L IS R 00w, @88 (17. 15) L.
BMIERNTEE TR AR I _
Iysoo(PoPy) =limD (K5Py Py 2 w/k—0 (17.16)

EARE (R Z°) IER B AT HUST I8 (BD P, P,— P, P, IBRIT ) , & A8 T 28 K
T b p R T A ) ST S A B R A R TE M VR T B RS R T R
BICE 1Y s AR Ak, BRI IO U B B 1 8 0 (k—0) WM PR, I 75 BE B B 45 3
METE(0=0)WHER TR, ATESIANKE I, BT 3B E& %K%
TE(k=0) /N EEE £ 55 493 9 28 “ U A 4% PR 1S 1.

7. 15) XA Bl o =0, Hd PR k=0 MR IR, 3L 2° e % X 09 55 2, )
#:

- !+ kdo,
Ifri,ux(PleQr'}rxﬁ.m{KioP:PQ)m- (17.15)

-~

F=f‘+

d
w—v,d -k

zzr;w( P,,P,) :z*r;‘w( PP, -
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2

/]

- Pr 3 jzzr:;,nxtpl SOF) ‘ eris,;ﬂ( Qpapz)dag- (17. 17)
oe(27)

DA, 7 7 — 15K 2% 1) i SR 8 90 e AR R TS =X o o K R

R I B R FRPER (15.8) 44 PP, T'RI T iT AWM —MEB.
BEXH P, =P, ,a=p,3KM43:

Iy ..(P,+K,P -K;P ,P)=0 (17.18)

GBI a KA D, AR F B AT T D3, /o re
R EREK =0, T (17.18) R U £ P, = P,.

Rl & K F1 P, - Py=5=(so,8) 802/ 3B BRI (17.2) LISh, T
TR A -

Py O+S+K P,

P,-K Q P+K

B, 2 K,S—0 i, sR¥ T, BT WA 55k 7 55 0

- m Sy tw
ko T s vk
Ha=y0f,(17.8) RN ZEHENT. BRIDETIRBKE L I 6048, X rt
w=35, =0, AT y=0. FFAREY x =0 B, 7EX MR EAA % (17.18). %
HZ L ERKE EXF M % 2R,

I w(P,P) =0 (17.19)

(N.D. Mermin ,1967).

§18 MARBSENTFHEEEATHENXER

IEANAESE SCERL TR R BAY (7. 9) s AE E TS5 M0 o, 40 & BL T 30 0
N1 e ()& — e, 7E 4 ROVCRE FA8 AR e 8L (AR T (15. 1)) o, th & B T 3%
K N,Nz1,Nx2 #hEEe,

AFAFERTEN N 1 BdE &, SR F AR AYS 6 Rk

© HRGEAERT H M 6 M AR, BT D AU T W FEFE. XA W R
Wi AT B B R R LA R A YE. R Tt T LA PR AR (2. 4) T A9 Fe3b R R

@ I KT BR N RS T RBOBEH T 0,907 O, 0 bR TRTHRY N +2 BRE,
HEREF W, W, 07 W) SRR B,
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ACRPSHERCT RERD) B—3m. AR, MMM ERE T, E4£(5.7)XFLUE
B k. Ik, BUX T 2 AT E KRR T, R B A SR TR F 3
ANFMN£2 HEEHHRLE. XESHAZIRSESHASNBZE R0 1,H
SEAR B T AR A I T R A B EARE(O 50 1) Fr LA EN MM B A 41t #
)R, TOUA B A A A A BRE SRR AR RE I O B R S
HRLFRAEMFEEERHR A MY T oM ERTERT. EERHER
T, R B] A R T B B S T T, ) A Y R e AR R 2 (R T ) B T A
gr. FEXFPE BT T SO A B 3 o B A5 A R T I (17.3) B4 W, B 14 31

BT BRI BT — X S0 X R AR B TR R £ S
AU R R REMEN. BRI XMBREEEN 4 EHERE. (Q+K) -
Q =K B B T RO AR 1 T8RN AR T 25 B0 K TR A BT (K P, P, ) 1
.

TERE S (17 10) R0 1 RIIBED, 4 BAB QM Q+K HFE A3
BqMq+k, A—i K TR ehE p. , MB—DB/NTF pe. MNB—HHEEF, Y
HEWMAER  ERKRI RBER BT, MERMI RER SN, Bk
SCATLABE, SRR R, THE R F S MM,

ML F N 2 AR i S T [ S0 Tl MK P, P,) X i
P+ PR S ] AT B R MR FRE AT RO RAA. AR, SHRENE
TECE T REM BEUAAE ) 5 6 9% K W 1 370 A o e, T T 7% F T R A 4 20 3
% T B

B, o T 3058 SR AR B AR I P B 8 R MR B K = (,k)
TR BRI (KPP BB A, R — Ak, %0 FHRSEHE — & ik R
w=w(k), FREME T XEHENEHE HTFHRES, 0 8k 5/, Hl
AT LR E S BB 7E K R /ME I KB 8 (K P, ,P,) By 2.

TERS I HMk A MHE , 772 (17.15) f 728 i B B A 0 B FRLA R 4R 3% e oy it
i 7P, Py) TAR AT BRI, B T LA 35, BCWR I v 8, ZE 7 AR (17, 15) i3
R M s ERERER P, A TrHAMS, MEMNEFBh AR AES
WS REM. BUG, RITRBIAAERKERE A& I, I P, = (0,p,n), 3
Fon RAERARE. BT A EIGXEIER, AR IR B S50 28Kk
s o B P R VR SR 4 R A DD BT

O BMEBEAEFMEIORE AR LGSR Faa A% R (LIS §125) il FFIF & F o8 AR
BEEXAVEIFZ 4. #EHI, 5 # (17.4—17.5) 2 {1 T4 19 %49 Bethe — Salpeter 77 72 ( 125, 10—
125.11).
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!+ kdo,

x,,,(n>—(2 5 jrrm m (D= (18.1)
K x,. (n) 95 BY oF 8K
R eI X TR L SR B 0 BB A
v () =— "k (n), (18.2)

w_an * kXYﬂ

KB, AR (18, 1) iR FIE R

(0 -ven  k)v,,(n) =k * n

(iS5 1l n').
XA RATEAR, AR R Re s EE R (4. 10) L —5 BEHS
TIRRAERTE, AT S MR P A B R S R re 2 A F AR KR
frsas(Pet pen’) =271 (n,n’). (18.4)
PR 579 28 T o 0 F R R F T P R 22 ] i 2 R D,
FR(8.4) K FSEYFS R EERERT. HEAMHLR(17.17)
ot f T S OK T R B R k) AT BT R 2 JE 0 B R e R AT g
Mg 22 7S R

(2 )? J‘F"fﬂ!x n,n')v,(n')do" (18.3)

Ay m) =2 (n ,n,). (18.5)

WA L, XA (17 17) B TFER.
Aya,u,a(nnnz) =

=fos(m,0y) -m—jfﬂ,w(nl n')A, (0 nz) (18.6)

R AMPBERXATUUHBAEN c EEE. E—ﬂﬁlﬁﬁﬂ'ﬁﬁﬂﬁ"ﬁ

BREAI LG E AR n, 0, 0,0, AT ATHR B AH . {8 40 58 % T (8] 09 75 F 5

REAEAH A EFRORB AR -, Mo, - o, XBE,BEA M0
(2.4) Xt FIOEE —RE AT LLE R .

p; wap(M 1) =F(8)8, 8, +6(H) o, © oy,
o
?;_pA?E-nB("H"z) =B(3)8,,65 + C(J) o, * oy, (18.7)

HHARBF,6,B,CHRE n Hn, Z[EIJEM 9 HREL K52 o B ¥k 16 £ T
B

© ERM—RIESRET L PEA TAE(1958). BSE —8 A, B. Murzan F1 B. M. Tamuukun 3 5
ﬂiE"‘J(l?-3)ﬂEi&'ﬁﬁt*ﬂ.Huﬂﬁi&ﬂ%ﬁilﬁﬂﬁﬂ:‘iﬁ%ﬁiﬂﬂaﬁﬁ%ﬁﬁ. REY RS EENET.,C B
POEBRIER) B &40 S0, BT AL TE N 535 5 590 69 51 3.
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[

B(#) = > (20+1)BP(cos 3),, (18.8)

=0

B (18.7—18.8) AR A (18.6) 2, 3-8 i 140 (X 09 ) FH 8 ik 78 2 o 20 2 58
), A]15 .
B,=F,(1-B,)), C,=G,(1-C,). (18.9)
XEAXELT [MAMEFRZEE R BREEER.
HEEERM(2.19=2.20) A FHELUMH X FREB,, CHAER.

B <1, C <l. (18.10)
Beob, X R EGR R R 2 20(17.19) B H e R

B(0) +C(0) =0

k)

5 > (20+1)(B,+C)) =0. (18.11)
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@ & N.D.Mermin, Phys. Rev,159,161(1967).
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aG(P) _ 2 [ e ‘0
Sup T = AP - [ (PO @5
(19.15)

?[ﬁﬁﬁ]%zﬁﬁhﬁfﬂﬁ‘ﬂﬂ%ﬁ FAHE ZATHOMER P=(p,,p) TEHK
H_ERIER Peo=(0,p) WEIE. BHET C(P)NBERMABBELY, FAt
£ (P MRB I ¢ (P) MBI XA G(P)G(P + K)PUHAFR BT

O THIDLGFEN BEEABBETEANNIE KK L=m’ 2 P ERS 0 -0 +bw, TR
BN sw RAR)BL =mo - dw. ML W — 2 (40.7) ), 04 & ok B M B % 5H =
-p - 8w, R T ¥R EN RN THS(19.14).

@ WHETHE §23 P EEHMITE.



<70 - FoF T=-0MBARFEHBHRER

K—0yth FRER TR EER T .
55— 7 T, 7E 8 K T8 R 0 PR PR B SE T4 B AR A3 T, [

67 (P) =5 po ~vs (p=pe)],

M, FE B R T B A
3G~ 1 aG™' vy dpg

ope  Z'  du  Z du’
SR, plmtE%(19.9) M (19. 13) FE # K i £ FIER N TR K.

- d'Q _ (1 |

=jrm.s(n,o}{c(o>}.,,(2) = (1-5 )8, (19.16)
2 dQ _ E_IidpF

TP OGO L5 = (127 T o (19.17)

- §20 MRPBEFTEXRNES

RUJLH 45 B 038 3 2R 5, 2of B T8 9% A ¥ 14 B 18 Bt 5 A4S i R0 B 9% 48 1 11 9
ERA BT E A RSB p SIREEE NVVZEMRA, T HEHFHEHESEN
FIFE (L. 1) 4.

XEAEHN EBE T, M o B9 N 55 /NI, AT B S B N 0 opy
A, RS PR E AT X He.

WG (7. 24) BN (FEREREBE Vi) 2B RN SR TR, THT
FIH 45 H

4
N= -2iV lim | G(P)e ™ dpu =(ps,p). (20.1)
o (2m)
PR T ok P
1 dN . (aG(P) d‘P
— —= =2 . .
V du II ou (211'}d (20.2)

T AN BUN 2 p KB (| pg |0 B, 86/ 0p e 1/p2 ) BLAT W e | 18 I 76 8
FRATEFREESHET ¢ . HHESR(19.13) (3 o =8 HERM) 8
oG/ oufRABUY G , HATRR

Vet [emnre.oe (01758,
o 7 (A2 L , 28 o r=ra,,m,,. u"FﬁﬁiH{JEE@,EJ%%E'CH{JEﬂﬁSﬁﬁFHf‘Hﬁ*
T (0 B4 23k 3K

B, AO7 1) MESR(EIEITS Q8K S,) RS FEHE -4

Ry It




§20 BRZIBETEEXRANES <71

1 dN ) 2 crig
Va2 (P)}"{z + [16 Py LI (P,0) (6 S22 rrwey
2 2 d d Odos
—vF(z ) j{G (P)}i. nr.{r.w(P S }F“?{y( ‘;F,O){G (Q)}kw
(20.3)

KINEELEBREE 5. X—HHHEAP, AREFRITETS Q fHX; B0
d'Q MBMABEFAR9.17) (EBRKELE,S=S,) ,HHkX - RMFIER
PFZ Pdos Ur dpy
ve(27w)’ m)* (l Z d;..-,]
HRBEAZE, % d°P BB, G(P)G(P + K) BB R % (17. 10) R i &

SCRHEREFTLL{GC (P)}, =¢(P),Ti

i

P[P L (P2

2miZ?

{G(P)}, ={G(P)}, - 5(s)8(p - py). (20.4)
F
Bz G, NG
Pizz Ur dPF
lﬁF{2-r;}3( z ){j{G(P)}wF(PS)( —SquF}

HA RE(18. ) XFIATHR FHEERAER,EMAT(2.6—2.7) X H
R F(9) RIRHIRER [, s F L AR ERY do/dn KBS, BT ooxt
dPEFLS, AT AR (19.16) 24, RIS Xt dog R4 4B B F 4. B
(20.3) X ME=T%F.
—F(—-——l){l-?ﬁf‘}. (20.5)
FAZRMULRY 7 36 R 28 4 (20.3) P (58 00 . S 4R 48 (20. 4) %, A {67 (P) },
M{C(QY REA{GC(P)L, M{C(Q) ), WEFHEHEZR (19.9) f
(19.16). AMX—MMEFF

~2i gpco(;P I{Gﬂi )} 4‘2 i:i;{:(iq)-ﬁ}.

B F py— £ o0 B 60, B LIRS dp, SRV , 85 — N 28 B &
B Ja5,(20.3) XMH—-THERA (20.4) iﬁ!ﬁ,ﬁﬁflétﬂ
2 PF z?
mj{c( )}”(2 e
BAEIC R A B BT Mk (20. 5—20.7) R e 3k , & A1R 8

1 dN _py dpe  piZ dp,
1 -——mr F
v dy, m d,t.L+-'rrva{ du P(1+ )}

(20.7)

(20.8)



- 72 - $E T=-0NBARGHRHRER

5 AL (2 14) R
on' =gTT':8pp =5(P _pl'-‘)'ap}"!
3

{%qu,,(uﬁ'), (20.9)

AR FEHET (2. 14) XA po 5 NV Y RARRORIC R, B IR T
X BF LR RN (2. 14) —iF 1 IR ERIKBOC R 448 ,5%5K(20.9)
] LA BY T4 5 (20. 8) SR T B AR 2626 T T0 A SR B I 2 RV kD@ .
R EHAFXERNEL,(20.8) XFHEFSTERT L
d N _pi dpy d[ 8mp, ]

2

(20.10)

X N/V—0 B, AT R AT RN ESEH, HTEX R T ,pe 5 NV B4R
KANE ERAN 50— 30 FAX A F 40782 B4 (20, 10) 26 H LAY
W, TFREBRARMNBETHARHXLRERN(1.1),

N 8mp;

| V32w’
§21 IREBEBRKSEEBHRELE

RTHOEHERERYN AT, §6 FAEE MM C LR
[ B. M. Tamuuxnit, 1958 | A4 BUME SR Py, A< 950 B B AR T 35000 3 A8 3 R SR 1)
BARRRE. FEXBIENSER,EREFRAESR R OFEANSE, RERA&H
A RALE WO, § 6 RS 7 VP LS iE BT X R AR A

§ 14 5 SRS MRR RS T B REREL 3, (P). TERILISHI—F A — 2%
ERUT, AfEeR% e (14.9) #1(14. 10) BB E A H. Ak, 0 EfTEEL TR .

P-Q
@ = P + Qu +
p \_/ P 0 N
F P Pew—e—p
(a) (b)

(21.1)

© FHHEARAX (2 AEBRXERER (17 17) L EZEX (19 11) #1(19.15) # 5 H 3k,



§21 EEEBASEBHKEE - 73

El(21.1a—Db) B —4E(14. 10a) ,(14. 9a) F 2 K (14. 10b—c) , (14. 9b—
o) s H SHIH MK A, RIEF A A TR E ;K TRAEE (21, 1a—b) 2
URL %47 0, BEHCE A7 X0 B R R AR A BR R B G, T A2 A IE )
— BB G, I, (21, Le—d) R (14, 10d—e) B9 S A4 1) P 4838 75
T, 245 P 16 B 0 1 2. R D4 0 T ™ 082 W LT, 7 1
5P I 9T — RSN ) 7 A I S
WARANTFRE A (21, La). EHIMIT LA
. _ d'Q
[-i3(P)1= [UCQ)6(P- Q) -5,

0=(9,9), P=(o,p) (21.2)
(JOFAEH T AT 6,,). RATE R dg kKBS HR, hTWTF U(Q) =
U(g)5 qu 3k T [ g, | > it Cocl /gy, FTLLLABEHHE N k. A,

72 I R (21, la) IR, I E R LR N TR — A8V N—3f ¢

BREWE. KRR, U U BRER 2,3 B VT A
W BEZ IEBIRRE AN G i, MIE =1, —1,— 0. fEZBEL D,
EEREM Q2L 2) R PHEHABE N~ E > -0 BB REE T
exp( —ig,t). MAEF LR (7.20) , 045 .

[ -iZ], =i [U(@)N(p -q)

AN N(p) FRLF 84 i R 5L

HEMNDR U(q) BY q=21/r, it A BEHKE T ¢ 9K/, X H r, H5
UCr) MR A2 308 g fH (X FR AR BRI p, K182, N BB T
B 1p —pel <<1/ry U3 FiX 2 g (K H N(p -q) ~0. HIk(21.3)RXPRU(g)
ATLAH R U(0) ,FF MBS S TRIEERD. BTHHRIETFIEEE n () B—
F(HE AR , HI[Z], = -n(n)U0) 2.

T H SEAME (21 1) R T[3], =nlp)U0). FFLL,FHAE 3 M
iy =%

d’q

(31, =52 () U(0) =2Tn(u)a, (21.4)

A a HRYE(6.2) 2sE MBS .
QLOXFUITHLB—FEN. EXFITUT o) BLFEH K 58S 4
BE 2 (), Bk,

© TFTRAMERH, R iREMNHEBRR ~ (pero)?, FULEETE X pery F— > B0 9189 4 0t oy
A .



- 74 - HF T-0MBAXREMNBHER

£“>EELg]gg:=%§RW’(#)a. (21.5)

kT FEHE, BOISIAE RIS R RS F, B d T 5B EE X .

Py . Pa T -7
(e - T e

(BRG1,P, +P, =P, +P,). HEFLA N

iF , 6( Py, PP Py) =18, ,8,( F + F'®), (21.7)
Hs iF'" = —iU(P, -P)), (21.8)
4y
iF? = jc“"(P')U(P, ~P'YG (P, +P, - P')U(P' -P,) ST -
(2m)
(21.9)

KRB (21 1e—d) BIF,FHA FP BB REA Lk, TH

(=13 = = [V (@F(P.050.P) G o

(0) \(2) ) d'Q
+2[c (Q)F (P,O,P,Q)(zw)4 (21.10)

[(HAPL FORE FO R, X BRI ES(21.5) ). BABSHEEMN
KBS (21, 1d) A BRNERES X B —Ed K s BTFAL S, 8, =5, i
FE R 8 ET AN 5,5, =26,
BMERITHE F. BT UQ)S g, T3, B LUR dp)sREA A4 K
P

J'_ GO (PG (P, +P, - Py,

d
2%
#(9.9)R ¢V RAXEGFEIBE [ p) |- BB R IKHAY) , RATEEZ B p)
B 2 3 1 R0 25 K B 2 (3] B R & PR B 4 RO s X, BB R 8 61 R A
L FAFE A EFwE LR A R RET, B

sign(p’ —py) =sign( |p, +p, -p'| -py), (21.11)
EEERNER.
F{Z)(P39P4;P1!P2) =
- - U(p, -p")U(p' -p,)sign(p’ - py) d’p’
1 . , ) . A 30
w, +a, +2ﬂ_ﬁ[}’ ? +(p, +p, -p }Q] +i0 - sagn(p - Pg) (2m)
(21.12)

(RF @, =pi,0:=py). FR AT BRMEEB (21, 11) RWER, ARAR
(9 3 F Hh BLAE 40 T ARk

sign(p' _PF)_’E "B(P’) -0(p, +p, "'PF)



§21 EREBASUBHRIN <75 -

Heo(p) B BrEK e % (1. 10).

RAIE § 16 FELFED BB EEHHE (REF) BT AL E. H
(21 12) R IES —RTAMBE. &L FURMTRIKE,
AT RXMEIE

4
U(py ~p,)— =~ Ref(ps.p))

(Hrb S HR#E R A HOE) O, Mt FPRRER (2L 12)FEiEE
ERZEPHEOET, DY p, =00 =08, HHl o, =p!/2m,0, =p,/2m, B4
AIAHRE TP H LR R TR RE R (M Y3 Shek). WML R
A EEHE, AR E o, 2R - Re /2. FTLIKA .
F*(P,,P,;P, ,P,) =
_(m)zf{ [1-6(p") -6(p, +p, +p')]

" w, + o, +2,r.¢—ﬁ[p'2 +(p, +p, -p’)*] +i0 - sign(p’ - p,)

2m } d’p’
pi+py-p = (p, +p, -p")" 1 (2m)"
BWMA AL S P, RARE EEB S X A MW (8. 11) 48 H A L3
HER.

B (21 13) s kf PRI P, REERA ., (21, 10) 2 th B AL IR Ut

[=i3(P)]= [67 (@ F® (P,0;P,0)- S

(2m)*
H(21.13) R HE— WA BB, 1157
sign(p’ —pp) = —sign(q -p;), (21.14)
W%t dg, AT EFE, BB HRX W FH RS EHLET ¢ ARG KT E
b B I3DRBE TRAR, REEF 6,(0)Y ¢ &%, MEAR(7.23)
AL SR X dgo BIRLSY 44 N (@) —— 3048 S HORL T 49 43 i 66 3, B B BR 2
¥ o(q). ¥ (21. la—d) £ MPE M TR T &R, S RRER11EF).

S(w,p) =ancp>a+z"’(m,p), (21.15)

-P (21.13)

© WA P 5 R A A R TR R

@ TEQLI2)XFABHATIRARL, B pRAN BERIEE BT 7 EREEZE (Y
P~ pe ) BRI MO 0 O W, BT AT BA B AT SRR AR, RO R B A S AR (R U R Re /) 2
A CRIT S RO R TR K . B 3 BAR /NG Re /R sh R AU R R IT, T Im £ 8230 & A9 A 1K
WRIT(RF =% §132). BrAEE /s BEKBX RN HEHENBEER R (9,0) " WBE, B 65
IEJEAT LA BRI, T Ul - dnf/m, 5% 08 F 0 B30, B4 4 b Bt B 48 pra B9 IEIE.



- 76 - FE T-0NBRAREMNEHRIN

AP
E‘“(w,p}=(4%“)z [1-6(p") -6(p+q-p)]1[8(q) -6(p")]

® +p +ﬁ{qz -p” =(p+q-p’)’] +i0 - sign(p’ - p;)
2mo(q) }daqd3p“.
pPr+q -p +(p+q-p)' ] (2m)°
(RS THE—WaFPHETF 0(q) -0(p'), LR KM (21, 14) ] # 5
- sign(q - pg) ]
EBATEAHEL S BEFEBE. XA EEa LSBT B (8. 11) A (21.16) K
SREHR FATRAESR:

n S(w,p) = - (Y2%) ' [ {6(a)[1-0(p) 1 [1-6(p +q-p") ] -

-[1-6(q)]o(p)o(p+q-p')} x

-P

(21.16)

d qup’

Xﬁ[w+u+_(q -p"-(p+q-p’) }] (21.17)

(%82 6°(p) =6(p) , EXMERES PEFERIET 2% ).
HERLF B, ATAR$E (14. 13) 3T 5 5k, B

e(p) =—+—n(p)a+2(2](2—-u,p) (21.18)

(FE 270 B REORAE TR e~p*/2m). S HEREREREES EW(Im &
#0).

H B PR R, RETMER T RAEE M, X R AR E M 5 M8 7 0] BB A7 S2hF
RAEGEARX. R FAIUEE ACHIBOER, HET 4R T3 O T/
ErO. ERET RIEEEQLIT AR S TRHFBEShHE -5, BIEH
BX ok B0 HE R, fn SR

p'>pe, lg+p-p'|>pe, q<p;,
WX —TAETE. XU AFAIN R TFXE—R R e i, msh gy
p(p>p ) WHER FHTRHBE A p' MRS (p>p >p,) HHE p-p' B BE
BEHWKKN (R g <p) BT G HEBHRBN BRI B g +p-p'th
RE XFHEEMYTHRATHER -q(Z7 ) Maq+p-p MBI HHITHE.
LI7T)FE 8 R, KAHAEX TR EMNERTHERE BV o +u BE
MR FHARRER «(p) HIFER .

e(p) =e(p’) +[e(q+p-p') -e(q)]
(BEAL , FE— AT, RER e(p) =p" 2m R 7). B L HHE X, L
ZHEAWENREE s(p),%%mf?ﬁ*ﬁ%(s:m)%mﬁ%

SHEREL, (21 17) RS WS 0, B 5 7= 4 T 25 it &,



§21 TBEBRASEBHEHE « 77 -

WIS TRER N & <p WTTHMUA R EER. B SOARE SRR, #R 7] GE5™= 4
X, R BN T BEE L AR = AR (b B RF LB SRR A M) T G E
BE P . TEE (21 le—d) F X TP H REW FELZ AT 1.
AT R ESFRN (SEERRBEN — B RAHELE), EHEE
T X FE O AR B, A UESOR MR M BRI BEBENEE &
X AR RESE ap AR DR E, TR FREW (Im &) Y4/, B
B LOXBERATAX B RmE RS RANITELSR.
TERKEHIE(lp —pel <<py) ,5%]:
Re e =+ (p —pg)pp/m”,
Heu fom® 350 (6. 14) ®I(6.17) Xk iE. 18 H MR F3WEH .

1 .
Im & = —ﬂ—m(pr'ﬂ)z(f-’ -PF)zslg"(P_pF)' (21.19)

WREXG(p-pe) MBI EFHABH B FEAG—IEFp-pe, NEH
B — X (HERTE) R B MR F X e A R, RS BE B T
X &F - FEEGHEF, W RERF =BT RENEE. &
MOLGE 45 i, 33X 8 I M AR SOk A R E AR, B E R K E M T LA
Im goc (p—pg)* @,

R BEHERLT .p >> pe (EEFF pa << 1) , BATH

2 2 2 ‘
—_ P_ p}" - pl-.p 2
6= (g tgpea) ~igt (pea)’. (21.20)

EHFERT , L Im &/Re & #/N. %4 p ~p Bf, XA o 2 B 8 k(B
HEEXRE ~ (pra)’ << 1.

Ba , RMGIAFFEESEHARBE M ERLEHE ZEETHOT
R E

1 __93(w,p)
Z a&] aj:ﬂ“p=pp’

HiE % F

_8]112

Z=1 —(pra)’. (21.21)
™

O HEEAFTEH WX BRARPEHRTFLE, TSR FERS TR MOSE, % T
E—RUfE§1 Pkl



F=F

B m

§22 FEAEBTREPHTHE

MERNIIFHEDIRBA TS —F 2R AR XA GBI A B F R, X F i
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Tt

EzE,+V—s
o 30( hu)?’

(22.4)

[UE:E2S o)

27'T®
C=V .
15( hu)® " (22.5)
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= d
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AR 2440 % fELIRL 7 I — 2, WE 0 SORRBE o5 1 41 45
A 360 1 K 2 R W A A L E M. YA EI % p, =
RSB L RO S T 2. R BB AR A0 A, TR A A
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Bp =p,=0,p) = -p,=p,HitA.

(25.3)

L R -t A
pta, a_

pe0 P
AN (25.5) 0, A2 M HEHE .
~ 2mhkla N? dnh’a 1
H = —_ —
w1 ,Zo e ) +
2wh'a N A n e |
+ 'n-m GT; (a,a_, +a, a_,+2a,a,)+ ) 2p_ma’ a,. (25.7)

BT HIERR, FERE o, a, (ELE MR8, bG8 56 it 2 ot
. BIERMISIAFREAD, b, R X,

~ _ T 7+ L S +
a,=u,b, +v,b’ ., a, —u},BF +m?5_’,

W HBRENIW BB Fa, 4, BTl BRI 5 % % .



- 92 . H-E OB R

bb, —b,b,=0, b,b) ~b'b, =5,

AREE R, WHLER u -, =1. FRIX—& ,Et_ﬁﬂﬁ MRS RN TIE
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FE 5 O A8 B 9 3 ERE o , W OIR S G AR R LR ) R R R )
SHEIT R ARE. M THABARE A R, BN R 5 ik Fx
FEWMEMZE §260 PR, ERMAREPH ERERF M TR
vl F2BARIN B I HAGEHA R ERE(LELE §14DHY
IEPHX, BHREWE, M TF F—e"T(a HEZTH) HTH, B EGHEER
R

BORA RWE A AHZE 0 55 5 98 RHIE B - % 33X AP AH A , 39 38 A8 48 2 10 45 LI
AR XEHFATE. BHABAE A SSEN L (BARIEEIT-T, | <<
T, 76 B A AL T 4 05 ) #6096 J2 585 148 (146. 15) 53X — ¥4 B3 i, 36 58 3% 7 A

© CSHGHO TN ORERRIAEAR, ARG §25 PERNBEHAREANE AR
e —BH). TELCBRE, N BB T 3 AR AR TR B ng = n T p ANBIRME R p <<mu ~ hi(an) '



- 100 - $=E B # #

5 (A R A B 0T TS ORI B K e B i FRIR AT LUK A R B X IR BE 1 4K
X R EERE K.

FEH (AL AEERENER n,) 4 T—T, 85 XF 8 B AR 8% & B Il
HFERBEM(WERE §148)

151 =./n, (T, -T)". (28.1)

{ELF AT B S 0 0 1) L R RE o, AT ORI, i, BRATT R B ST XL 1
WO FE MR R B R R @ S RME SR M. X EUL, &
A R A B (26.12) 3K % SR AR 32 B0 , B 4 B AR A L B B BE R -

X s

2 =p’2m

HFRAKX BT UH TSRS, SIE5E R e B, M2
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BAERT LR (28.7) AAUARBR BB KX R o (17, -1, 1) =(AD(r,) AD
(rz)L#fFJ(ZS.B)itﬂﬁjFﬁ}- SE AT ES N

_ T m’ i ker 1 4., &'k
@(r) = = Z = T (28.9)
fﬁﬁimﬁﬁﬂéﬁﬂﬂﬁﬁiﬂfﬁﬁ— BTSSRI ER:
o(r) =7 -m 1 (28.10)

4 Fi r’
A (28.10)ETF A ﬁu?ﬂﬁ~ﬂ]iﬁﬁ(ﬁ;@%iﬂﬂﬁﬁﬁit)- FEABIE T, ,
B RIE T r<<r MPEES b 76 M 0K 350 AT LA 2 8 7 25 50000 A 52 /08 19 9K % 36 3A 0 i
BEMHEFT AS =i /n,Ap. TR MM o(r) IXBERETEL 0, ES5FS
P KRERR B p(r) =(AF " (r,) A5 (r))—8T. (W6, %8 5 WKk EK
B p MERGEMEEES DESARKBN AR, Sr~r FERLEREE
BOES ENZREREAR(148. 7)) (S EBHEE) M5
p(r) ~p 49, : (28.11)
Yot BB p(r)%ET nye(r) {ﬁfﬁtﬂ
P, ~ Nyr, ~(T T)zﬂ_“".
$UFH<28.3}5FH(28.5)ﬁ&fnﬂﬁutiﬁﬁﬁkmééﬁlﬁ(zs.4)it—ﬁ-

§29 BTiA%k
FAE BRI 25 4% 0 IR, 2 IO 1 28 1 B A T, 7E T A% A Y BE R
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TR R R A R 2 — R . BESAMAT, REENEYR
Sy AR B RS 5 T B0 AR A U AR 0, FUAR R R . KRR AR A TR RE R
UK B | TR R X & R R 32 B AR B D,

(B2 M5 g i, X AR AR D% ERAF K. BH &S
B

E,=E-M- 2 (29.1)
BUR/ME, B R TR shAB AR RAOBE B E A M 43 51 %9 2 B A X T # 1F Ak 47
RMEERMANR (NS §26). WEXLF -M - QWW, Y% 0 EHkL
BB M - Q>0 BRRATER /1% LI M =0 BREH A,

PR Ut , 388 A 75 48 B0 6 B, R 2800 S P 2 B AE 3. X — B T 5 8 IE B
PPk 9 4 R 2 (B B9 40 3 9 F JE L T R T R AR 0 IR« X Rl AR A, (S0 W
o AR R A 2R R 4R b BB AR, AR X il 4% 00 JE BB, 04K AT T I
() 45 B M 35 B, PRI M FE SR 4R 41 B M R BB V x o, =0,

WA TR IR AL B TR TR BE A B IR WA, I 4B AR R LR 4
LS. RIS (26.12) Mk BERERIERF G, B 7 iX 4 &k E
725 8] W97 76 40 B 08 , AT B2 R 48 b, B0 A AT AT £ M [ 0 T 20 ot
(29.3) ). v, 5 §23 vf R HE 9% o 0 P B 3% A0 M IR 1 9 48 58 3 L7 7 5
RRUATE BNRES - FNERKNERAERL L TiH(29.8)R ],
HABRRHBARE RGN EHMES.

AT S SIS Bh 2 B 05 R B 9T IR 42 B 240 A P bR S 32 I 4 IR 4%
TR LS4 o — S A7 SR 4 4 088 20 P R 3 VY R 45 2 4 10 1 4 (B B 1 3R
(e EH 2me) RBIE

fﬁv,-dhzm. (29.2)

EESHOESR LRI, FLE L WR C M C, 12 P 5148 8 42 i 18] 2%,
MR EST R E R E IR R R Z 2 S T REV <o @i €, C,
2Z [R] JIr 3K 2 T A9 380 0 (L ey F 301 3 I A A A M O AR S AR M IR 4R L T LA T R T Y
AR EV %o, =0, FHEHERE. AEH REFTEFI. CRXEHE
HY, B 2K Ik T MR B 7 T (O 7 T2 300 R 0 Y4 o, 0 TR i AEE e 1) T 55 4 )
Fbr B ANIRR LA 1 ol i, 98 R U R AR FH B BE C K B R, T I 3 T A8 1T A
TR B L. I (29.2) R B A B E T,

D L ELIE e =0 xr ERIBIER B, Ak Q HMEIE, B % r 2 MIE B &R 2 545018 .
HEV xv =2020.

@ HEAEEEH L. Onsager 1949 SEREBM,LISH M S R.P. Feynman,1955) F 1L & B.

@ HRX -BAFFEST A SRS H IR LR A B BTk B ER  H R
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FAF(29.2) BB MR RER BB MBIA P E R 2. ERAFBEP RS
HREH BRI PHIT A ar 2 [, B a9 w5 m % E a5, |l.0 0T 5= F
H L. Wy B R T 2w, A U

v, =5, (29.3)

r

A r NERKHER. NG, EAREENERT A EEE T EEH R
£2) MFEAR, B SRR, E RSP EES r B F b3 K.

TR RL R, HEN DA TFIARALE.

xk (dI xR
v, =5 2

KB RIGRLEHATHIY R B A 5] ja) 5 BE W I A4 B 7 2 ©. 240 38 4R B BE B /)
TR By il FE AR, 2450(29.4) BARE I HIIFEE 4 (29.3) R

K\ emn, A (29.2—29.4) HEABRKZS B AR WS R £&
TEF REAHETARRINEH « RRERA — RFIME W BE M. ZFE,
I PR 358 SR 1 2 R B AR S o o7 3R o 9 33 P o, 9 3208 3K (26, 12) @ 1] 3R 75 o, (1) 35
I -

(29.4)

§o. - dt=2a0, (29.5)
m

Hrp A 258 [ BB #4007 B9 i 78 . {8 iy T 38 ok SO SR 1 A9, 24 [ 3 4 & S
ERMEAMKT AR 27 MR EME. hkED .

& =nk/m, (29.6)
AP n R TERMNSEH . LR ERERKEAREBE IS (2 =1)iRLE,
ERNEF AR ER. HULT m IR {715 E

K = h/m. (29.7)

AR RE — KB BIREN B ES0IERAEE REMNKTOEE, B

REXFEHMUTEROPE L. BAERKRWE AT EER N .

2
= (PP Peor [, - 2 [dr
AE = J 5 dV = 5 Lfﬂu, 2mrdr = Lp, i [

(LRFHAORKE). XB N YTEAMRNER R M — 6 r #2050 7EE A3 dr
BB r EUFTHRENETHEERN o £ XFHER AWM %=
B H TR EMEOR, B F o EHOR GBI 8%, F i,

MRk 2 BT LA S 1 TS TR B B L — B HRUR A S . (29, 2) R R A
S HA N S RS H 0T § HAl =T (4, 8RR PSR A B 075 4. B
FHITREHvw 1/ C—sx/2 AT L — A R e 35 — 1 (ol .
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2
AE =Lup, P in % (29.8)
m

(il X H A BT il X OR o B , B A U EOR HE{E R/a T Bt 283K 8 1 X $UAR
K)D. ek kel BN

h
M= J’p.vsrdV=p!KJ' dV =Lak’ Zp,. (29.9)
WE AE, =AE -M0<0,BN{E WM
h, R
ﬂ>.(2ﬁ# -Eln_ﬁ:, (29. 10)

W0 o 25 B 7 A R FR O 5 B RAT R

H B THERAE A (29.6) Kb n > | MIRK B IR SRR E B E
N FEE BHE =18 n>1 0, fER AE I KE| n° BT MASIE M i
KB n Al X0 AE, 87 & Hb 3 fin.

AL (29. 10) XA G FE Z )5 , 4k Sk 1 A B 14 27 88 60 5% HOR 7 A2 3T IR 4
HHY 2> 0y X EIRLMB HRERER K WA EREEABNOERE
BT R o0 A, AR FRAE BL T 8 2K B0 5 1A 05 8 4k 0 o 1 0 37 80 43 63 400 AR 1 4
JEFED. MR O, FHER R R 09 %0 B | ix B TR IR 48k B 3R 28 A9 (o) B
WUR BE P ZAE 5 TR SRR R e i (s . R X MR g e B A T
B e ) SF T P 0 L B TR AL, DU

ijs cdl=vp- 217K=21Tv£,
m

AF v BRI EREEE Y TEE. 5—FE, BEE RSV xv, =20,
HEHEDHMALFT 22, FHMEHE, RS,
m{2
I”:ﬁ.
i3 £R W HY B, TESE R SO AR 1 WA B R P R R IE B IR 4 8 o
HMEBERL EREBH,MHEACKH TS BEELRE (BTEEARE
BRI AT ). B E L 3K R ORI T WA O P R R 4 2 6] B0 T AR EEE AR .
— MR, IR B WS AR E SRS M T=0 0, RAEZLEBIN,
i H & — & WRA T AL E TRk B R 8. HEREALETE

(29.11)

@O —AH, B8R LK 118 B4 A W VR B MOS0 i A0 75 SR P 2 BE T X Ao , B0 gy AT
TR EE - i TR SRS BOCR B BT (29.8) BB I A0 F B TTMR & T ABE R B2 I I
W B B AR /. KRR BIRE RN, o 5T 1 2 W o P BB B B X AE (1) T ik

Q@ KWEAGUER XAEHEH.AARENKES 0 R BE [ L FH29.11) ], KL
AEy = AE -MOQME —I5 0 REFBER, T —05 0 8K, B Y 05> 0, 5 E
B—IBEE. T BAE, A8 /AMEAES R M S8 {8, 3% IF 52 9 MR R i 55 i 7 i 3k B 19
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BITEOLT A 45 W 2 1 R 482 1 e R T 3 AR 0 T O R 20 7 A — RE B BB Bl

e it 7 A iR A B EAR TR (BRI 4 B 0 AR S kT LA [R] A
B IR —— iR IR, i — R B i SR, 3 B8 5 S U 3 1 1 i
B 1 20 I 5 3 BE A 55 PR /N 5 BAR B Bh AR R A G e E D F B 6E 44
(23.3) 32 2 IR i $U{H.

HERTE IR 2 HE 08 s 1 45 1F 7 (G 4d ) #F W B9 R P, 55 0 A L, 38 3 RE 65 4
X FWRE S BARLITH B oI E B ITE HREBRAZE T &S ER
Y e, [ 230 (29. ) B s M TERMAIRE, ~RIEEX M HERET
T GVREWRIRE N RAR A UA W E 1 RE B 1 EL AL B e 3 i, R e B U,
ENEFFHRRE N THE.

3] &

. AKXBAHRAFRGEHEE AT E.

MR BEARAAUIEE Lk Fo 55, i T W KA TR, X ARE
BRGITA L LARANE. B AR T — 5 P LT AR 2R H ARG
REvHEBT.AAdFNd EP EHAXERBEZTHRGFEA; FABLAX
(2994) AP AL EREEE TR TR (HRRSH A RALLTHTHH
Rpe K N).

RAEZMAAEORAZEA AUWHEE(HI). FL

dl =Ryd6,R =2R,sin =, 1dlx R| = Rsin %ds P

(XF R, R H42),W(29.4) X EMEF Rk
Bovdg R X ‘

v =

SR In 5111(9;’2)
RA,EARIERS TRENSEK, LHLe~ o
a/R, 89 B AR B HT A xT B F P &S KA dl R
FHE(~a) MERTFHMH AL LLER K

B3
a/R, << <<mh,#HFF

r

-1 R
f 2dg =2ln -2
~arRy O a
Kk, Ry h R
=K - o
R, "2 TamR " (1)

VAT AF 0 3 B A IR RE A

& st
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: R
£ =20 Ryp, Toln 2 (2)

ml a

[EAR(29.8)F , B RBAR R, HLBA20R,]. T e 5 E v A AL E X
de/dp=v AR R , X7 p R FHF. bt
d?s =41T2Ps %Rndﬂu
(BB ST 2 B, W K5 0 Bde X 6 sT S AR F ), L
h
m
BAR(2),B)AEBHBRX (LKA R)BET RHEE c(p) IR ME A,

BEE,HTAEAX(1) SRS AT HFE, ZAXX (L P oS4
TR ER)NTHEMBRETBREGFFL T EANB R B 458 KR L.

__K g A
v —2Robln : (4)

BEOAEATREALEIN D FERGEERF (A EEE5T);R, AREL
BEENBEFR N ARE AR LT RGFEES.
2. KR AARHREMIREY 69 & 4042 (W. Thomson, 1880).
BBATABRREAA 240, S K Fr=(2,) K FTRAEBRDTHELE 58
Bk ot R, AW XD expli(hz-wt)]. RESEHREETY
AR (A)FE EEHATREERAX T A ZMRARDEGEE (A ~1/k) .

A er=fm it
Tde "2 akR,’

BB REb=txn, ZEtHFn R ARBOME L 2 EGL 555 418
Hota by it AT A K, d°r/dl =n/R,, Be st | A% #5313 69 K B . % MR ot
AREREZMDH Tl BRTUAR I~z A t=n (&40 845 %5F); FA

dp =

p=2%'p, —R. (3)

v

b d’r
| R_OEH‘XE: -k'n, xr.
Bk, AN KB REGIES F 42,
2
- iwr = -%n, X rin ﬁ.

EFRBRETFX, EXTLELTF xfoy HHANAKBEFARFRGFTRE $FXANF
HANTHAXNFTE BRI A B okt £ 4.

§30 FEMHWESHE
fE§25 MAVAR TR FRIA FHEF I BB A Ka R R, s
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RSB ELN, XM RERS LN EE] T AW RIS #
7B HE A S AT L.

P 7E BFST IR B O 40 %0 1 i 49 959 AR BAR S AR SRR, LT T B A
FEATFEREES. B CEARER, RISEA EERE B (V) D TFEHT
B BN F R R S BV, HRA TR (7.8). MR % &
T £ WAL T i X A B AR L b R EE RN T (B & U EAR (1))

LAz _ i 8
iti E‘P(t,r) = ( 'fr}{A +u+U(r) ) w(t,r) +

+ J-'jf*(:,r')Um(r—r’)"ff(t.r')d%’!?’(r,r).
(30.1)
SR, FE(30. 1) N R g P (e, r) el Z(e,r) , E—HMEEERSNEHRMG. B
A ETREHARFEERFRNEERECERWNEE EFRIMHEEER.
AN HE R AT LLBIEER. 1 §6 F1 §25 B A, B P ESSH EEHB R R S 8
K HBE a (ELAH TR 3 7o V6 Mo B AR 36 RO 35 LRt , 76 (30. 1) R o Ui B, 5 78 BT
A RN XEINAHERE S (e, r) R FEEHNTARA. AT U

BRBGN 5, ) NS S TR %, FRZMSHE Y f U (r)ydx=U,.
KR EEBOTES S () iR R
i %E(z,r} = -%A —p+U(r) )E(:,r) + U E(,r) 1’5 (t,r).

(30.2)

wide § 25, BUAETR TR B IA A 1R BT ) A PR A 0 U, RS | 0 B e
N (6.2) Tl :

4k’
m

7SR VG BER AU R £ (o,r)  IEMN §27 S5, RSB ME , XA
B PTIJE R 7 (30.2) A0S B W i

EER, BB 5 SrfE K6 (RATIRME, FBEGO. D EXM B EHEL =
H - Np) B X AR R 7S T 51 7 O 34 .

U, =

a. (30.3)

@ E.P.Gross(1961) 1 JI. [1. [urtaescxuit{ 1961 YEETHE T @ A3 6 S & 9 19 1R 28 [n) M R 7 1R
(30.2)#1(30.4). 21(30.4) B9 8, BB B. I Tunséypr # JL. I1. [Muraesckuin ( 1958 ) 75 A 45 B i 7 5
S PRI T T e B R MM B XSS RE. R, BB R AR e R i 8 iR
KPBATHEASE. X ITHWE 4 xR
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( "%ﬂ —u+U(r) )E’(r) +U |5 (r)I’E(r) =0 (30.4)

Fi 46 s 2E TSP SARS MR (30.4) W 29 5T UM BB T o =l (n
SRR . SOV T R B 0 KT 9 5 — B L (25. 6).
B0 B8 00 T R AR 0 PR R 6 R . T At W
e 9 A S L DL 3K B A T4 AR 0, O AL 55 41
BORET T, R B AR AP IR B A AR B,
FLA 2 WL B0 T LU L 078 50 0 07 B RO BN 7E M R
T AL AR 0 SR 1. B (30.3) Kok = U, , 19 11 R
EAE(n) + U115 1P al 5(r) =0, (30.5)
AE)
! ——

e

0.5

A 4

B TR ER R R 80T I i
= iepf T _ h
g =\/ne f( ; ) e (30.6)
A r B 2 50 B I 5 BE B A0 SRk AR A 1 R B AR RO R B TR E (29. 7).
FHIE) REREKPRETHRERE. £HTISHENT, kR EEFESS o E
— B Y roo K IKEEE RN THEREE o, T RE A MR T 1.
FIA—NBHPNR 1R & =r/r,, BHERAE K HRE
d dfy _f o
gdf(fdf) ; +f-f =0. (30.7)
B4 R HR(30.7) ABEBSEHOM. X4 60 if FRFES £ RIF b
BTR. % oo b, M F= 1 —%%ﬂﬁﬁ? L. |
SHr RERE"EBHEBER HESIAMSKEURSE U,, 188
(6.2)R P U, =d4nh’a/m, K15
Fg ~ N

KPn=an HESH MRSAESEREN, WX EREFE ERTFIRT

173 1/3

73_”2 >n" "7,
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[ BE..

SEFEH SR BEEMB ST — A RERSETES 5 8 . Skt
FEHGHE U(r) <0 851 J13 A (15 006 L ¥ 5K PR 5C 56 18 78 2 T BEL B2 1 R B
A1) B eR BORT AR O SE /Y FF R 7R (30.4) . FER S m AL R BN A T F,
A2 B I — 1 25 1 R 0 5E -

j(s(r))2d3x=w, (30.8)

AP N SR T BB AE— R, bR (30.4) RAERE R SR T 47 75 P A i
FR A 90, 1) B T A A A

B A 5 2 (30. 4) ORI A A E B bk T (30.6) A FTENX MR r, 5
REZ"RELE R ZH. MAMMERE SHEERT U, SSRENNE
FABZ RN (R/T,)’.

TR, Y R<<r, M TERATELEAREE. Wit FE30.4) 3 FRFER
Ulr) NHIBEE S . X RASUAT LIB /R, THRA R FE SR,
AR S B T35 U(r) WA R F#F Ab 70 3 2.

AR B R RSO R m AR B h P 7 A, SR B Ay T
A 4a

(£()* =n(r) =5-(u - U(D)) (30.9)

WA RRFRTEIFAAENEAFGE. RINEEBEXMEUT , SE4H
FTRu-Ulr) =0 FIREMFERORR. LESERR U(r) <p F#FHS
(30.9) K ik 1§
=] ]

PRSI ARSI TE S L TR T L LT L&Y
3R 3h 6 & A

fRMAERFR 5 N8R T 40/ Wk 69 Bk 3 .

F=yn+Aet 70 4 preithirien

X2 AB REBAB. AN FEXRANF(30.2), P H R URAYE,
W30 2) XEAMKHAFFAFRBREFHEASF, NFF M4,

2
howA =24 +nU,(A+B),
2m

2
-hwB=L_B +nU,(A+B),
2m

FFp=hk GRS FTRAGITHXF TR, 4.
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2 2

(hoy? = (£) "+ 2t
X5 (25.10) A0 F.
§31 WEBEHEKEHY

BB AEBHRE X - T ANEY , FFZSH BB RBEENELET
AEM. XBAFEIZEHINS. BRMAELIA—BEREXMAKX,FHLE
ERHEMOXH XEXFNESARMEITEAR WS RENTFES
K@ AR bk JLY —#F, B OB R T 2B R,

TEE XA R, NS BE R RR(26.4) X, H B RBET
MG FRAA o FERT 43 i 2. 48 A o 550 PR 30 R 2 AR 40 B4 3 AR 4R

G(X,,X,) = ~i{T¥(X)¥*(X,)) (31.1)
EX,XBERES () RRMNBRENEESREY, T BRGinTRACS. BEx S
BAFHBRAAR  REERS ¢y BFUSENHERENMN BN F AT kT
KBS BE S (7. 10) XA MHIER .
(@"(X,)ﬁf”(Xi)}, t, >t
iG(X,,X,) ={ ) (31.2)
(P (X)W (X,)), 1t <t,.
FHERIL AR, EHEU S ¢ EFREERREESIER, TREM
3
~{TW(X)¥ (X)) = —in, +G(X,,X,), (31.3)
K n, HEREFR FHREES. FHTRA D, BH C BRE5%MH X =
X, - X, 4%,
e AR B H I p’, vl 8 o 45 K oR B0 R T = Rk ¥
Np'(r, ,r,) =1G(t,r ;t, +0,r,) =iG(t= -0,r) (31.4)
[EE, 5. 1) XM EFSAE]. P r, =r, B, 7718 365 B 08 T 38
T

%—no-:i(;(s:—ﬁ,r:{]) (31.5)

@ A §31—§33, §35 P MR k=1 A4 H.
D HHHERX - HEEATAEERANEAIEES, BT C. T. easen(1958) #9 T 4£.
@ BHFRKEL B RNENRAEATAFRuAMARLSE MHUFEFEAREAR

& B, (7. 1) REH = H - uN 30 250 % R 50900 8018 09 15 5. 1 W o AT B BE B PR B8 41 5 6 e
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[ (7.19)50].
RAEREBAR(7.21—7.22) BRI HBEZ P E. B C(o,p) HH—1
AT AR

N =1z —imrdwd3
?znaﬂl{;ﬂ G(w,p)e (z—ﬁ}ﬁ (31.6)

[EE#E(7.24) 3],
MFHBRZPTHECREEREE, /TR §8 P FRKRELER
R 222K 0KitE ., g8 EaAK:
A,8(p-p,)

G(wsp)=(2’ﬁ)3 Z {M+ED(N)_EM(N+1)+“+IO_
BMS(P _'Pm)
'w—an)+aAN—w+ﬂ—m}' (31.7)

Hp
A, =1{01g"(0)Im)1*, B_=1{ml’(0)10)I°

(' (r) AEBERENEESENF IO AT FHXTBEFANBRRER, RIE
HERTERNAZNELT REREHBEASERMESBENENEMN
EEEESUCNERE PR EER 6, (V). BRI E,(N) +p~E,(N+1) A
BEoRAS -

E.(N+1) —E,(N) —u=~E,_ (N+1) —E,(N+1) =g, (N+1) >0,

E,(N=-1) —E,(N) +p=~E_(N-1) —=E,(N-1) =£,(N-1) >0.

AR ABUR h— BT, FLZEHIXH SO ~ 00 46 0 | R S5 e A

. X FRMARGAR , XL I/NG AT L 208, N S A R BE 2, (N £1)
e, (N)RHEER. BFLL, B2 RG:

A.8,(p-p,) B,5,.(p-p,) }
w—g, +i0 w+e, —i0 i

C(w,p) =(2m)° > |

m

MNTE R ARG (8. 14) SR RRE J7 1 AS R SRt - %0 F 3 68 R 4, 40 0K 6 2 0 I 3 K
TR

(31.8)

Im G(w,p) <0. (31.9)
AR HY 0— oo B BT TE S ABIE A B K R GRS I —FE
: Clow,p)—>1l/w, Ylol—ooewllf (31.10)

© AKXGLDMMEFAR(S.7). AARTFEARE, FURERE 12 X—HF 28, 0GLTR
BORIA S 5(8.7) AR,
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[ B4 (8. 15) 28 ). 75 HE 5 XA~ 45 S 07 % 18 101 F 5F 55 4000 «
Wt )W (t,r) —W* (1,r,) W (1,r,) =8(r, -1,).

MR R BT [x 5 T RE&ER M5 FO.

Uk, HEATAN § 8 TR AR R IE, AT E — 4> TR VAR AR B & 4R
P TEW R

G '(e,p) =0, (31.11) .

i HL AR BGX A F AR EAR F1(8. 16) ARFME X EREEM & hE & u.

Ko K BE BUTE B S M0AR S HE BB TR

&

— * , Z,>0,Z_<0. (31.12)
wFe(p)

BABBHNSE o IAS -8, X — A RBRIEGL)RXP R A, B, WIEE
/B[ EEEN DA ZIEMEUT KRS (10.4) RIPRE SR REH .
88 A s — R PR AN (31, 12) AHEIER . A% (31.9) B RGIFH
BFEEARWECHE, 2R, Y s EmERK BB, EENF R
-Im £ >0.

AR B R AL T AT BE 5%y E R AR LA R AT MR A0 AR BR R (31, 1) Z 4,
B RORERARREOX — R F TRP AR BB T BB (RATE §33 5
HBaET).

Glw,p) =

iF(X,,X,) =(N-21T ¥ (X,)¥(X,)IN), (31.13)
iF (X, X,) =(NIT¥ " (X)¥ " (X,)IN=-2) =
=(N+21T ¥ (X)¥ " (X,)IN). (31.14)

HAP BRI T RN T ARG B F B, 185 IN) RIE N MR T E
FARES((31.14) AP 5 — MR E BE ~ 1/N MR TR ARSI,
XfEE 95 TR HIBIE) . R E MR F A P RE R R R R . IR RN
HAEBH : FE 2 513 W L O b, R F RN F T SR %

FIEE G —H I WAENRE F M F RSEME X =X, - X, 1§ %2, kAt
HFESR X, X, RAEUCERBUH R 0 HE BT | T HE 500 ¥ 82 i 4t

O HEPCHWELH B Ly EAOERETAEXTREXEEN, AN 6 M5 5(w)s(p)
FEHREZPI T (31.3) R FEH B - in,, EIHFEN(31.10) .
©® EHFSHEZM, v XX RSO ERBNE XRE =H-p VP EH -p N — T
77 3. BT e 7 [ B 503 4 B 2 02 22 6T 9 53 — T«
E(N+2) -E(N) =2aE/aN =2

MBI B, W) RO TR I R A T expl - (e, +4,) .
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SEatar. AL

F(X)=F(-X). (31.15)
SR, AEBL FEHRRS P FHERGEENMEL.

F(P) =F( -P). (31.16)

HK FAF ZAHENLR, BEHTFLBRAERA  BRFOTFTREFRSHY
RO,
U (t,r) =W( -, -r). (31.17)
FWP, S, >, MA -
iF*'(X,,X,) =(N+219"" (X,)¥ " (X,)IN) =

S(NIW (X)W (X,)IN +2) =
=(NI¥'(-X)¥(-X,)IN+2) =

=iF(_X19_X2)* .
BF(X) =F(-X). £8(31.15) X, AT 18 th TR i % =
F'(X)=F(X). (31.18)

Fo RBCF (X) 3@ o BAF R M T 0k S5, /8 7T LA B 24 F (31.8)
AW F(w,p) B REIT 2 Bt 7T LA ] B 2% o0 0 B % A5 150 8 5 0 78 350 B R (T TR
XA G R F(w,p) R A SR Co,p) 1R SAHRE.

AR YRR AR 5T AR B € AU I AR PR eR B G, B e B 2438
BN RS TR F AR B R b I A E S R AR TS W B

WA B B B, R RO TR B R GO (oyr) B 1 =,

—t, >0 A RNE. [REGLO)RX, MEFEBHE " §EEBNE.
BAX F A ARG 0 =0 (B X BB S u EF RS

© BAFE,ATREEEY. 574, .8 B— RS FROEH OB Ly SR LE=%
(64.7—8) ) BRBL R SOR B, XM MR 0, 806, =4, =a,. HLEEE ¢ B
G(r)=v2 S G eerr,
14

BATG* () = (- r) 55— IR th i o o148 U o 10
W(2,r) =exp(i H1) g (r) exp( —i )
MR 17) XARAE S UEN 8, A BTSSR F R A RS, A SR AR T

(BEBH =), FRGERAE DA, FLUA-r) = H(r). R, BEEA—T 0 6 B AS L&
He BRI ARE P AR RERED. X TROERAL, MEHRAE TEREE— R
R 5 B SR X SRR, B R R 09 (1F R REH09).
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W E RS R RO p =0 — & 0 FEREERP#E— 5K EH ¢ p
AFEERENERLOES  EEXENEEF p e EXMHSEEM, 51

BB, (1) 1B,

@ (t,r) =$Z &Pexp[i(p-r—zﬁ:;t+pt]] (31.19)

pE0

[5(26. )R REHBERET 1. HHGLO R, FHEERRA 6O T
S IV R 2 P B (BN R T ), U G, &) Aa) G, BEUEY
B T EMLS R EE N E ARSI p <0 1R T #— TR 9 & 4 50
% FE i L

(a; a,) =0, (a,a )=1.

SR LAE H 8773 B 3 p SR B A SRR, A%

2 3
6 (1.r) = {— iJ‘exp( - ig—mr +iut +ip - r (;:)3,§t > 0 A,
0,%¢t < 0@,
(31.20)
PNIRSERih €3 Lakiob vy g o
¢ (w,p) = -i!u exp( —i£t+i,u,£+imt)dt.
B4 B i B F
L edt = —— (31.21)
(EHBAPFEIARF e ¥, Hd A >0, HEH A0 BHRER). S
Gw)(w,p}=(m-%+p+i0)-l. (31.22)

EFRBF, N3 FHASARR FOX) =0, BRESXGLB)AXEE
Mg e, (31 13) PR EAER TERRENETF. HikEsERe+
A

?“”m,m =0. (31.23)
WS FRHX —FL .Y T=08F, 32 THE/ERA H IR IEE B R 7.
2] 4]
KR P FHHEAR R, ZBLELH
D(X,,X,)=D(X, -X,) = -i(Tp'(X,)p'(X,)), (1)

AV AETRIEESORERTH P A1) X PHERLF BHERT
#(31.2) X9 0 & A
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MR 10)XBRAZN (B ES - AAELSLEFREAGHA S

HEMF TR AMARTEHM(C, C) =1 RETFRE. RE Gk R T H R
R4, |

_E:Iﬁ iCk < rFFuke) d k
D(t,r) = Izlu (2m)*’

EZHBEF G " o L BAREFLANT BT >0 Fo <0 9 (AR5 b 2t
Tt<OMBER, Ry ERITT R ko k). #HAX(ABF ™ "0k 2 3
HD(t,r)BAFOELAEFGLF AR LA Riks)w BE5 3%
F B R MR R A

_ﬁ T w-ub)e i + uk)t
D(w,k) _Ziu{ L e de + J’_a e da},
802 X (31.21) K 4, AT

1 ] ok’
- uk +10 w+uk i0 w -u'k*+i0

D(w.k) —*’"[

§32 WEEEMNERR

FHEESHFH AR ERERA R B AR, X7 § 12— §13 hxtF
RRRGEHEER BB, BT — 8, RODE E HEHERAN. XA R4 F
[A) FF) J o AR EL A TR A0 F B2 R

V(o) :%f T (e )W (6,0 UCr, 1) $(e,r) B(tor, ) d's, d'x, .

(32.1)
AABEREHEORIENE S, S RETLRBHMN ¢ BEBNYEY

V=0 + SR, K R, 5 RS R X T I Wk
KU, E RRE—DEH/n, O X RBZ G, B (32. 1) AT LR N H

ANBY T AR (AL R T /g 0 BRI 10 25 0 7 M R B 40 3

TE § 12 0 2% F 28 B AH TR FI 28 5 i BT 0 AR 00 4R 52 &8 38, T 12 B 4 o
HOSUMARMN, RRREEREFYORBDER ¢y BAFAEEL D) 7T L%
BB FEREATH—F BRI HRER(32. 1) MBREF AR, T 1% 2
HAERSE T HIH AR ITE. RATT LU XS RS 038 2 X 26
L.

@ B3R : A B R B AR o AT B R, BRI ny R T = 0 Bk o B B U
1 6
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EENEATS F AU —RCET =A% —ARE(HYTHEE
4B Q= (q0.q) WET -iU(Q) I MBI AR TLHR—— R AL R — & th it
£ . {8 3 B 7 244 5 050 B AR T 0 IR R B RO T X B R 3K 5 508 AR X L T 3R U
UK T AR HA 4 -8 P = (0,p) | AN FET 67 (P).
M B AR T ) LA S0 e % 5 X B R 3R 4 — Bh R P =0, & 114 T
F /o @, [, BT PRI A A T -

VN Y

(a) (b) (c) (d)

(32.2)

(FH—FBEMFELAKNTAFEREEMA). £85I A L 25205 2
“4-ghBEFHER;EHEETA b M c EBEK 4 -FHEHLLMN4-SER
A, MIED A d F 4 -3h BT F. g8k im 2 A m o, B 5 B AH % 1%
R R — Y, 7 — ¥ R B

BEARHERE C(P) EX PRI TEEARR4 - S8 P B EIMR (AL
SN ST2) , WAL o LA — & BB B AR B AUSM R s & I P B A S AR i
MR Y B BCR AR ] B (AR 388 2R 48 P O 3R A AN I B R OB F BB <P D)
BUKRARE - (MENRFENEE—I §13), RAERBESHE AW (RE
EN)AHENTFENEARAFN. BERKREHAARNR, X BEHE
FERIAT S By SR, #25X Fp AL , G A B & B B #0 A AR R B 7 5 (R HRLY 48
T ERAMN3).

B —REATEACHAMBEZTLSNRAAZTLEMIE HXALR
(32.2d) KB PIN TR, AR AP E -SSR BH , XHFEERAEALGES
A HR R BB A . IR EL A A AT RER (32.2d) 5 (32.2¢) [3(32.2d) 5(32.2b) ]
KAWL, H N S FE=RBESMRR B PTE b4 - sh B HFELSMHES
FBEESLH A - RBTRT, AR E, RINESEARFERELH UL
(BEH L) SR TR .

o SR, T LIATBUR AL v B E BN B - R A YK EME R R
AREF. HHROEAR SRR A AL T RSN A EERREN 7. X—

BLIMRBAUFME LR REPEKRE, REWE 7 HNFA (P V) IE

O ERHHBE AFITAHEAXEMETRET 5. MEFRHNETFEF 5°  8F 5 24K,
B LA X 4~ F ScBr bR HFAY.



§32 WemEamERER - 117 -

WA MEFETE BT RERENTHMERFEF L TAL, e BERERES

FiETHREEVE ) Ak,
W, B BHAHLTRBERETRE. BISHERHEEEERTE

BECW ™ (0,r) W' (e,r)) M. 00K, DL B4R 5 B O So 2k 1

WEFE IMAKAR - TPHEERABERV(OBRFAS ¢ BEH KRS

(W' (e, )W (t,r)) . (Hoh ' e F O H A,

S5, 90 R R — A AR 0 B (T L SR R4S e v s A
BBl LB A 1) ) BT 2B 3 A — D PR 2 T B4 TR0 1 A 5 25 0 1. 7 4 B 0
BRI ¢ BB 52

B g RkBANS L FESHEAC. SHAMNNER cCOnrRETEE
by =t ,t; =1y, 8, — 1,1 -!.;;X"H:Efﬁli‘.ﬂﬂiﬁﬁ,E%%ﬁziﬁl%ﬂ:?,lﬁﬁtﬂﬂﬁ
Hob i — 22 H 210, 30 8 R 6 A hE.

AR R ) 3 P T R RR AR R T, Rl R &S o T
R FORUL—ERBAR, S TR F kit — R ASE. MM, 75X %
FE H A S B SR Ot S SR MO B R T, R A SR B A
FTAFRMBE —FTHEBRI-FB P, WS — Kibk—d - -P
[XHEPRMFRMER F(P)RF (PYHFE]IO, RIERIEN 4 - shBTE
TER"XFFEHN 4 - BTN HETE,

HEREARTHAERRBEER NS — %S u AR RERE o, X
S EGEN S SR %E n =N/ VEERER.

HEMMARBNELBHHARGLO) RX = R EE— LR,
THEABIMFRG L) AR - XRR, A HERAEE R SRS

O EFEHGES, BN TFELATFEHOELEOERT— §16.
@ MER-EEZMMASE-MERERP, 512 BEMEHETFR U, -X)  E4F
8(t) —ty).

@ HEIFERZEBOEEE,FUPWIARSHAREXDEE L EER.
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RIEHLET p
§33 HEERN

BIERATHR A5 E AR B RS H, Jh JARTE § 14 PP HORRAEW1EE
— R IEVIE TSI A B BE RN, BIR A 07 ik R 5T — U0 A T SR SR AR
AR R G SOt A HR A AT BE R 8T — R B - R4 B S § 14 T
AT BB B9 SR diE ) Sk UL, BUAE FT BB LA R 9RO BR T R — R AT A
— RGBT R BB S R A AR R B AR A ST R L S R R, B
AT ZF A REE AT

_i. Zi 1 —"i 220

—1'202
— A e — 33.1
P P -P P P -P ( )

(XEIETH, TN FIRRIE AN TSI, B A THRRIEE ST %
¥). AREAE L BR T LA, — MR A ISR (R R ) B R X S
AOUTEARERBEMEN Y, XEABRHEUEBERY. THRNESE
2R 3, (P)M 3, (P)SChR L RAHZER.

Zn(P) =2,(P). (33.2)
S RIE A P A -P UXMHFEA G EXRERWEL R, EMNEA Y
o B R R

3 (P) =2,(-P). (33.3)
e, BATE R 3, A 3, Ik R R ETFENAE .

?{}?;H??ﬁ:_;_:*_;L_CZI]::, (33.4)
?{%E;F{q*+::[[:: (33.5)

BRI H A E R E XM G ¢ f1 F &,
R ARERV, ZH G(P) -6V (P)ATAEF B MELBEZ MF X
3k, HIER S
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EATTR i A (5] BOE #Y /) B 4 R AY P 8] A IE () A0S ) (R TP S 8T =) 1Y
Sk L — VAT Bl Y O i R Ok AR O ok, L KR R 1 R F (R B F
=0) LAGESR B Z F3kos H ok, 45 B R 0 b B9 Sk B 98 AT -

QSR BT A I S B R B P i R R T 4 3t D U O A K A B () [ PR i [
#i3k) TR R E B A A ET Sk et AR A EE A R SR R 6 — 2, T
0 b1 Sk B3 15 46 A4 B 2R 5 e o 0 F — B

BAEFAT S LA p 0 0L i) L 4 Sk R X L R U S B

_iGP) iF(P) iF'(P) (33.6)
P P -P P -P
TR, EAREWAI S NhEREARMESERHER.

P P_'_JPOP +P—PO P
(33.7)

5 3 03% 0%

[XFELAMK R (14.4) | BRI ERE R@FEs, 5.0
G(P)=[1+2,(P)G(P) +3,,(P)F(P)]IGC(P), (33.8)

F(P) =6 (-P)[3,( -P)F(P) +3,(P)G(P)].
RBZFNXT G F TR, I ¢V MRER (31.22) RA BB 2 FFR 1
BR B

6(P) = ol ez, (-P) ],

F(P) = - 23, (P), (33.9)

AP
D = [Euz(P)]z -

- |zap) —w—i0+£—p] [2.1( -P) .+w—i0+£—p]. (33.10)

O RIOBALEH G F XU B M FRES5G3.8)AMNEY, RETRT S 5,.
WX F=F" FriAf a5 %2 (33.2).
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AR — T, LR RN T B AE R Bry W45 8, Br ik S F LA
RS A ELAE A — BT 3, B AT T4 4T 3% €6 M A R 2 IE 3 1.

BEF SR p HARITHAER, RETRUCHMF U TLER o MK
MG p R/, XETHERF T, EMNMERR p —E# T%F. Bk EK
(33.10) % p=0,0 =0 B R RF. HHLEIRBEFR

[3,(0) —p]* =33,(0),
WHAAERN w BT RABNR, Kz — R
p=X%,00)-3,(0). (33.11)

Thr b ERBERMRT ¢ BRAM 7.2 RAH, FBEEB S B =V -
Vo =i/ne @ LW = - W i F~ - 65— %R, ME(33. 1) LHH4
HF BB XA (33.9) P B F (8 PO BIRMER T) R - E.
FRGIDMEH - XRAZR(A §32K), BERIXERER(31.6) — R UIES K
0 ng BT WAR T n ik K.

BRI 100 W o Mp BRERN, FihEhst o Mip Y
MBI FEL Y B 4 PR eR B T 5 S et o X IR B AR B R 3, R 3, BT pt Y
FRIT XM EWFELEERN S, CHEFA G ROsTE o 08K E.
#%(33.10) X EH

D={w+1(z(P) -5,(-P)1} -

- {i_#+%[EII(P) +E|l( _P}] }2 +£Q02(P>’
FATHT LASE B4 0 4530 R AWM BT LA R MR IRHEE D = 5 (o -u*p° +
0K P u B—AHER BRAECRBAEFHAE RGN Y& E. @ F

(33. 1), (33. ) XM K4 F2Y4 w,p—0 B X — 25 HRE .

G=-F= ﬁﬁ-—
' -u’p’ +i0
AR AREE S, B p R/ DR F 3 B4 N(p) , BT 5 RAITE &0 4
5 (27.7) XY b, W] BEBA 2 H 40 T A0 89 8 B0 B4y

I T = -i.mdw
N(p) =ilim [ G(w,p)e T2

[ 34 He (7. 23) 20T A7 3R FITE | 24 57 I P9 LA 025 428 i F 180 ) A 04 T3 1 7 o i
Bk (AL § 7 BARMVHE) EBS MBI E T 0 = —up +10 B4 KB
BURENRE N(p) = BB 2up FE 5 (27.7) R xt b, BI753 % 8 = ngmu®/n. B
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M, BRI o M p AAR/MER R RN T K

G= - B e——

(33.12)

RS 4E L AEREHEI ] 2 H- L R MBI T X8 85 75 F 46 5 ok HUH
(W §3 IR XN E T B RN, BAE o flp AE/MEMTEEA,
B e P T A RES T, |

B BATHE RS AN TR § 25 Fn AR 6 S ok 7 R e
FIBLEY. FERIRIE M — BT L, 3, F0 S, e F(33.4) BRI B S (33.5) (1955
— B R ENS BRI, 52,

| 3, =0, Uy +UP)], 3y, =n,U(p).
FERFEMERET XA N2 P EERETEE n, i UABRESENSEE 7
§25 PEHEH X MEB R SRR TR E T UK B/, S, &8
M8 Ulp) \THENE p =0 BH{E U, RH. T2
3, =2nlU,, 3, =nU, (33.13)
BEMAPREXMRAGIIN)X, B =, E5(25.6) RFE5. HERA
(33.9—33.10) &, ME F AR B B T B4

2
w+p/2Zm +nl,
G(wsp) :_"3 2 .03
w —g (p)+i0
-nU,

w -£(p) +i0’

e(p) = [ (i‘%)

P~ BT B S BR AT E 2 (p) R TTHR RE B X AF-4 LURIT AT 9 —Fb
F AR BIHIEE R (25.10—25.11).

§34 HRFHIRE

PR — MR T RAARAEG(RERER) , 5 € R TR T & 4 6
REE B RN A A (S 2 ) B R T4 5. SR T—0 i, M A8 —
TREERT (H A R R R F RO —RATE) X, 20 N AR b
BLF I RAEA 2R

AR E D p MR FRA N KA. WE q RFF R T2
— W B, W5 — N ERLF SRR p - g, BERTIEE RS T &4

e(p) =e(q) +e(lp -ql). (34.1)
ATLLE 6 p (IR —E AN, XA TR ¢ 2R R X0t , XM aE N

(33.14)
F(w,p) =

Hrf

2 2 172
+£~nUD ] .
m
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R FIRARN ST (SR, BN AR N E LR T ).

BEE p BIBUE , X p=p () B, S HWHBH (34 1) f94R. X bl &
A TEN.

BN SN A p=p, X—H, FEROGL DA NER ¢ WRHEEBRME
H.HELE, % e(q) +e(lp-gD)TELAE p AN HRMER E(p) (A THHER, R
T IEEEERR/NME). T2, 7

e(p) ~E(p) =£(q) +e(lp-ql) -E(p)
HIARAERA. M, Y p EWE e(p) -E(p) <OB, FRRBRKRER; MAHE
p=p X—RAFRER FEEZE L e(p.) =E(p,).

B (34.1) T AXFRIER |

e(p) =e(q,) +e(q,), 4q,+q,=p,
HATRE, A D WRERMTT LIS Roe/oq, = 0s/0q, B
v, =v,, (34.2)
R 5, 75 B AR PN AR B R T LA A TR A s B AT A4 LR JLF
T (1. T1. B3Rk 5 ,1959) .

a) M p=p, B, FHEREP R THEESTE, M p, SN FE2 M ik
FHIB/ME. Hl, iR, =0, =0, HE B RS . ERS L ERTRE YT B
A po HERA A BINEF. MR HE, RARBHER T HEEE (p,) =24, HNIHE
P BLAP, =po +Py, Bl 2pycos 6 =p, X—%&F5 po KA ESR X H 20 BEF A IEF
KR M. BB ERFEERTLE:

P. <2pq. (34.3)

b) BAEEy, =0, #0 FESEIMENAERq, flq, BEMR, HEERL
18 FER AL LR P A A B AT R (R AT sk S AT BB ik 7O,

c) WMREKE Mo A RE BB — (MY g, ) 7 AHHEBTE B
LAARE TS B R F RS T, BB v, = u. BT BT 75 3008 59 38 5, 38 )
TEA] LA MR F AL . FE RS LA T EE B % T8, M 7 o B I 2 75 5
(EE v, =v, =u £241[H]).

d) BJaibH —FhRFBRIE 0L, Bl — N F A B 7 7, T BB 5 kR R
HIfR R p =0, (X R B4R HYRE AR 05 — B (55 F B ) 19l S EL A W B 2 2
[Riy d*e(p)/dp® >O0] B A AT, LER R o (p) B TN LG R I L £ = up 12
6] b & XA, e X — B i R M In F

e(p)=up +ap’, (34.4)

© s TFHERE AR, R TR p RICEEs = os/op B L4, 57 17 5] fE A7 7 b 7T fiE A4
L.
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BZRBREET LA A TR/ BENRRANT -0, TRAGESTHEHFE
(34.1)15H

u(p-q-1p-ql)=-a(p’-¢’ - p-ql°).
HEERGAMHE SN TREESNEp R/AA oM FmSE— 1B, EFBNED,
-

pﬂq—lp—qlm—;gg—(l—cosf)). (34.5)
u(l —cos 8) =3a(p —q) s (34.6)

HIUE AT I, B 4R o« >0.

RATETE( §35)KSFR7E a) F b) FFAEIL, A & (p) A 0T fE 16 B 45
UG SE# , B X — U RE I M 48 5. (ELTE o) 1 ) PR AR B O, SRR K 8 F 1 o
Fif , HRAE & 33050 TR B, 30T DA Bh 336 ke w2 @.

RERMEH B —AFFRERHACAETFHER(F 4 FHER). i
(24. 12) 245 H B W BTE A& I P B0 A X R A2 RO 56 6 7T XF F 3 sh it
p W—AFEFRYE ) BISHERK q, Mg, QBN HEFRAKS () KBTIt B
MR T T

Vo=t -a, a5 S (L0, ) | +%} (34.7)

(BEE T RHIREE p, TFHR0). EEEPE (pg,¢,) " X—EBF; B TFER/AN(FE
2R IERS TR ), AR IER s A itis®.
s NHETHMMEREHD THNARLH .
27 Vid’q, d’q,

dew ?IViS(E -E,) G

[RFBE=4(43. 1) ] 18G4 7)) RRA LR HBL 8 sR i F )y Wi i0 = B R

@ hA RSN EET BRI ERT T o BE A B R SIS TR £ (p) i
BB p WREAEIE MBI 61 FIRRR & E R, B LM ~p® TR p° MBERTT. B, B 8s(p) A 5
HRFAAESAH p HHFWRE.

@ J:ED]'FII#-EE‘]%HTER‘:P.%E%EJLW%FJLLEEiﬁ&EL:&»E@??&&:HEs(P)liEﬁﬁ?ﬁﬂiiErﬂ-
KTHWEA(He) B — L L RPEH IEY THEER AT 15 PTRAEMEFHRAKR BB FIEFE, EX—B
BREAR ORMWRNTRENE BEHEILETE ORPRMN A L.

@ HRERTOGA N, WEBA.AFHAE, A6 FHE— RTINS e W=4FFhFik
— M EBEEF 3 (34T PSRBT explilp -gq, - @Q)r/R]BFMEAEMN. REHEE,p,
q, Mg, ®IHMILPFESR.
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#P.

[E(P_‘IJ Q2)] = 5(}' -4, Qz)s {34.8)

(2m h)3
FITH—4 5 R d'g, AR HER T XBHIE, =up,E, =u(q, +q,), %
(REEEP

w=%{1 ;uzdj)l;) }2 ':;:)qu,(p—ql)ﬁ(,v—ql -lp-q, )(; 1')3
(%443 5xt d°q, 1 d’q, BUATES, B BB B TR, ERMBRL2). 85,45
R R R RA M (34.5) R, 3 xt d'q, =2mwqg;dg,deos O( T ¢, <p HIKIR) #E47TH
o, RS 2R ) SR

3p’ p du’
- 1+ 34.9
v 3201Tph‘*{ 3idp p } (34.9)

FFHEMAERN y=-mg= ﬁmf"g- Hedb 3 FiE s oS ki, R 4% (25. 1)
= ,uzfp ~4nh’a/m’ X—HESEELx. EXFHFELT
__ 3
Y 640mh’p

(34.10)

(C.T. Benstes,1958).
X FH o) R I 72 1B A I T YL T 58 5 75 T R SR 8, B TR 2 A T )
i B 25 75 35 o R T B 28 90 S0 20 S 6 . 5 Rl B B 0 Y T B4 4R

de(p) =%§p’ +9 *p.

BTG EAE R R TFRERBTENSBROBREEE. B
I e S P B AP RO B ) S kR TR B h T IR R B YR T B Y
A2 5 R O 1 B 3 PR T4 0 1 O 7 U K T o T B B S, B LAY LA b - R T
METEEBRZH, TRER FREOBER T §23 WEIRE UHE. 7€ de
Tilfiv =V o, 8 p B B TR (24.10) , 34 p B ik Fah B #p =
—ih V, BT 18 2| IR B AF
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O EhEL, R S(k)r’“t#.ﬂi?ﬂﬁj‘ e/ (2m) A k =0 B 89 B — P RBER B (A HE
AT =48 B%) 3 LR BAREBLVATRS, MER v IR BEAR (34 8) iRk



§34 HRFHIRIE - 125 -

=] 1]
I REFEAHp(BETHMp )AL TRAS T X EETRAE
KB Fig
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89 B 8 Fe At

WA ROLR T FFAFTETRE Ade T 5 (m b+ FRE,
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§35 mEEAHZSMHERNMER

X — 5 AT TS 75 TE MR B0 B A M B T 1 ) 5 I O B 4 8 1
BT AR T S — R R T §34 60 ) A b) AN ]1D. 574
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TEIE— R AR RS 25 18 G R F 2 A A9 R B, 2o fd 07 B op o B0 A IR 26 50
(R AT HE IR R 4% ), AEL i 3 A< B 05 7 45 B 25 .

S (85 2 BB B B 27 S 5 — A B F 208 B M A R T K
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AR G(Q), X4 - REHIIHART R, BNEXMEBRN G(Q) A
A E B IE
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HAT BB e(q) BB M MAER TR, ©A B4 F0k. 3 880 9B 5%
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R B HERL T 2O B M A — 26 P [ B (35.1) MAh& ).
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1 d’q
(Z-rr)"fw—a(q) -e(lp-ql) +i0
FTEENAESHXNBS  AEFEACTH I ROBEHRER 6(P) £k
R, M B AR A (35. 1) R A0 BnE ¥
R E COP) T LS AR 25 I

=5t 3 @-—P (35.4)

P-Q

X EMARIRE R G, MERAX TR AETH7 T, J5 & di VI
FE M AN BEEUTT ) EE B8R B FTE (. (35.4) AN R (35.1) A
Wk a. X B/NMURER A =i " TARKLH re,P-0,P)trid],
PR /PR Z R B AT F 800, X F 0 B2 & 7 B3 U7 W 1 2% 32 4 T 3
BITHED. 0 LAk, 3 d°Q R SWHEF T(P), 3 HEFHAHETF
ARZEVENIR @ =0, BfR{E. A% (35.4) 5
G(P) =a(P) +b(P)G(P)I (P)II(P) (35.5)

AP L(P)=I(Q,,P-0Q,,P),lia(P),b(P)R P=P, 55T IEN
BRI %L |

E(35.5)AFWMBE G I, BHANFRER, N THES THEMNREH
F BT EA DR R KR8 DR R T R B IR B8

D LG G ©
ARG B X — 7 B, b5 G0 B0 1 o T A ol B0 R B (17, 3) 601 BBz
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O ZEFREAOTRSE TR N EHOEETRALRENS §107) W E—B, A LEMN
M 89 5 & 8 2 R E — 1 T0 A R MO 75 B
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Q o 2, 0
D G-
P-Q P-Q  P-Q, pP-Q
(L3 (17.4) 152 Q=Q, B X — R 4 A T M X
CAP)=c(P)+d(P)II(P)I.(P),
KA c(P),d(P)RIEMRE. MAENERWATRF W I, RATES 2 AR
E % bk pR B0 1 IT B9 Rk 5

G '(P) =

A(P)II(P)
1 +B(P)II(P)

iXE A,B,CHLERR P =P, [T E N &%
St A ] 25 Ay b R — B A AR
a) REA T REFHEH
EXFERT B A MERERFHREER c(¢) AN (22.6) 4, TR
(35.3) KB BM TR
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HRBGBRATGNAFANF LR ¢, ¢, RBEEL,H
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HE:HiEp W70, M 6 RETHNK 2p,cos 0 =p. TEF AMIT ¢/, q, B/, B
LI mESR .

+C(P), (35.6)

-1 d3q ‘
(2m)°

(35.7)

q=p, +q,sin @ +q_cos 6,

lp —ql=p, +q,sin 6 —q_cos @,
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X B (35.7) SN IEE S N RO B BT FE A
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BE—RARAH.
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pBAR PRSP EEE R SHIENETEZKE L AMELLEERN,; Y
p’ HIH—1H >> 124 - o |iF, FIAF B0 AR T Bt 1T 69 1E ) 35 43 45 BE k. F 7B 2
M A BRI A A=A FRATRMEXE, TRERITRBETRIHA.

Te<In

. 35.8
2A —w ( )

2 24 - o {ER/NE XX EAR K3 (35.8) RALA(35.6) R H 43 B 9
MR R, A8

Gll('w,p} =b+cln”'

a
2 -w’
K a,b,e ko Mp FFEMNRE. ERE(p=p) RENTHRETHEREST
2A. HAWER TREERE TRE G MEA,BMEY 671 (24,p,) =0, %} it iz
A b(24,p,) =0 {HE G EWEH b(0,p) %X p-p. 52 0 -20 WERER
o HG EN R H a(w,p) F c(w,p) BB E (17 B S L HE, 8BS RATEE B A
R S X 33 P A R pR 8 B F ek K

6™ (w.p) =B[p-p +aln' ], (35.9)
HH a,a,8 £
SR FBAEFE, RATEDE B B T 3 & (p) BT B0 T 2

BXRBALTF p<p.,e<2A FEE,MEH e Fa DR TR, BAMHR G =0
HEAFZEBE -

& =24 - aexp ( _pccip)‘ (35.10)

RITEE, BIEMRLTHA HEEZSEAE TR MK FE %, 57 p > p,
R, R G =0 BEW A ST, iR p~p. i e~2A EXE. SIS
ORI, BEE I AR AR ] BBREIR B S 2 5, T R AR I Tz s .
b) REBREETHROT AR FivE

BRRNERR(Zp=p i), RiEX e(q) +e(lp-q)EH g WERMMEE
Be/ME L, BT AE B iR ZR B I F IR

e(q) +e(lp-ql) =
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AP a,BREH 0, HETE B 3 PR AR T P A MR T I B, g, R —
RLF 89 sh . 4 (35.11) AR A (35.3) &, 363 18

(35.11)

D EIBAMEBPCLIGH ERAHHRT B0 TL I TS 2 o Y i 2% B A K F
VIR FHEE T HE ¢=24).
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p=49-4,, ppP. =pp.cos iy
%IA%‘E&%E{&E@EEJE:

_ 1 p dpdcos
f(a.) _(21?)43*80 ~v,(p-p.) ~ap’ —Bp'p.cos’y
XA B SRR IR &
Ox[v(p-p.)-(e-8)]". (35.12)

8 ERARAA(35.6) 2, 3R T8 R 75 5 5 B T DX 485 P9 A e K o 2
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JEFF , Bk 15
G lalv(p-p)-(w-6)1"+[alp-p.) +b{w=-2)], (35.13)
A a,b BHEE.
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T
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ERFERET Ep>p HRBA, FR G ' =0 FRAE p=~p W e~e, . H
o, TE X RS O T RE IS b T B A

§35" “HESGZHBREM

EAZERORENBRAMBREAEEMEFNER. 58 HOR £
HENGOR A 2 T =0 i 2 77 76 B8 3 4. R BE K38 AT R0 R 7E A RO % 5L, 5
EREESETE. BN, 8 Q7. RN Np) RASTHERERER FHRNF S

[Np) ( 21*;2) o UFE /N p IR B 430 B 3 B % 2 7 O S i

IEWR. XA JERY FE _RIEE AR AR LM B A 52 A E#.
BRI E AR 7 A BRI BE B 7 TEBE R A7

REMRES ZHSEEEMHEL (B RS §137) filin, EREHFEF
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FARLZ AL, 7 F A Wi R T8 T 128 B i) 3 5% 20 o 6 8L A7 480 8 0 4% b B 205 L 6
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BZP HAMTFREMEERGCYE EFAER LM EH - FMERT, REER
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R T s B RO RS %, 3F H B 20 S B0k % B9 R

KMNEERE SIS FELBH . E_ERAET,FHENNREABSEHFR
G RBReR BB A (W FHE)BE. S, & 6 REh, HFEE
(26.7) 2 1r, —r,| >0 Bf NG FEREREI & F—NHERB, MR EREM
/N (J. W. Kane, L. Kadanov,1967. ) |

T BT R R E BT, RAISIA— B 5. Hd Rn _HEBREE, N
BAEBYER M TEUEENEE HETLUSER d, =p L. X8 p, BB
F b O . X T, R A AR R O B, O TR A 2 AR AR A R AR R R
E X

BEREEREY T=0 3G RITER

E=./v,e?,

EEGIAT =0 B BER (i) R0 BE v, 726 IRIBEFHG & LK 4 R % &
I B 0 ik 9 AT 1. X Sk v B B R 2

w=exp[ deF , (35°.1)
SEHT B B HE AF 5 TR Zh e (L8 (28.6)) .

zf;f(w)?ds.

=4 BRI JAE Aot 35 2R A 38 R R S R (5. SR, I B A A 9 O 3k i 1
HRFTE IEIARMNABE AL § 111 BIBHIBNER. BRIEX I
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(FEETFWHOA, XMW FHFELCHENBEFRERMN. X - SESNAE
§ 127 IR AEFF - T (Debye - Waller) B o FI it )W AK (35 . 2)HF &
2,75
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P @(r) R § 28 51 MAH AL BK I 1 56056 R 3. (A6 0 10 26 T35 1 F I 8 T 4
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GiRRE
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RAEXHERENEEEGC, BREBEEL, BET
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FRESHPHREABARAFT:
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HRIE(35°.4)
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FEEEEANREENN
p(r)=v0(7j”-)—ﬂ (35°.6)
EXEEEBEECA
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e, WA A BEEN RS TE. XS0 FHEAMEEMER. 1
BRASHWHALHKEERE MR AN BEAEHEEEREHNE R LR FIR
KX IBRE=ZEDENEARRRE A0, A IREEXHER TREEEREK
. ANTRERGEME. MREAEA R THEEWER, CHEEFIEENE, 7
A#RTRMERE. X SR BET R _ SR GEMEN— KT E, CE5E
WHAEAFZAAETEABREN B IKEEY TR XS A YEES THE
R IR R, A RRE R B AL RE. O

BERMAE S, P AERRER S ERAF D, R X R E H e oA R
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AR X E RR RS EEFE EWE SRR E. TL
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WMEBXNFMNEE TR o, BETREN, KEBRET o,. LB 5 B
Wik o, =0,, 00 AF <0, Bl {03

T:-Tc:idah—z (35'.9)
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T 7= A R R R FI Y. (J. M. Kosterlitz, D. Thouless,1972)

- SR R B R (BB TR MR R F) B, KA A0 ma g %t
BCOMRH,“ S ER" M ENERH S EM T L. B B 7= AR AR 3R T2 O T R
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WEEH—FMEENFL, WEEFEE WA R, EH8H %N HE T
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R, §29 FR4E Y, IR R XM MBS, YEES T T, EHE
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1 TR BE |, BEORE 2Rk 25 AT BT R WL A R . T R, 7E TR P I AR E A4 A A5 9
EEEBERT A 4k, REE, BT A 5.
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BARE

. (27)°

6*(w,p) = ;>;;w
RV 3 ek 2 1 4 M0 A (R b B M4 2 L T BV o
FEVEZH.

LIRVE R A2 LA SR S ST R R0 SE AR R R 2 (] A — E B 6 &, BD BT E

A,.8(p-k,,)
" e-w,, +i0

(1 +e =Ty, (36.6)

O ME—THAE §123 PRF B a(w) AERITE. G* M o B4 o 38 IR 64 R
HMARMAN:AELEH(126.8) kT, XAREAMLM FkES - SHEAMNS FEEHE
fy.
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Kramers — Kronig 5 & , S FAFEBEXE .
Re G“(m,p)=l-r Im 6" Cu.p) 5, (36.7)
‘I

—a uw—-w
[(RERE§I2ZZPRT a(o) AFEXAXNHES ] X T EX, REGEH AKX
(8. 1) #E(36.6) XA EHEEBHFREELE, EHGENLERE. &
N, B EE AR (8. 11) AT LUK (36. 7)) NES i PR :

¢} (w,p) =$j ﬁi“w’f%du, (36.8)

AP
p(u,p) = -4x Z wA, d(u-w,)8(p-k_)(1 _,_e'"mn”')_

m,n

M w JFHES, WA p =1m G

Fik(36.8) , BT EMBMR" Voo ([LE NV —)E, BAH FEHEZ
R AEX MR T, SRS o, A E—E, HTEE p(u) 3 F—Y u g
WAFTEF(HAFRMFE FEEBE LM Bz M) . XA (36.8) T H
BT o B TFHMNRERER 6" (o). HHEE o TEFEARL G (o),
W R HEAT RS B BT R 4 , DR N Y e R Ay B TR, LI B RN T E
Beit v =w iX— . XA G (o) 7ETF 4 [ P9 B 5l 28 74 BRBE 25 40 1T A& A 4,
BlUrBIER " TR A v =0 MO FHRA S 2Z06E.

PUAE AL 7 2 5| A B RITAR & 80, 4% B8 F 3.

G, (X, ,X,) =

0, t, >,
={ . . . . (36.9)
(W (X)) ¥ (X)) + ¢, (X)W (X)), 1, <t,.

HBRZHPHER C (0,p) RER o MFENER AT L FEAGAE TH.
ERRIFAF T (36.6) Ay 7 € FHZE T 484 i0 AR S. st 23,
LR E 6 (w) = 6" (w) , M o BAFHEA,

G (o) =6G" (w). (36.10)
w—o Bl BRE " T G 5 G —REERIEIN T A T,
G, G'"-1/w, 4lwl—ow hi. (36.11)

ARE— T (B.15) RS ] XM EE R AR I (A 1) BE TR
=t BRBEZE ;X MREBESRELR, HAMNTHA=1E% C",6',¢
AR, RIEENIME X — AR R B RN,

AT BRI R GT, G 53 B AR

iG,(X,,X,) =(T ¥, (X)W, (X,)) C(36.12)
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ZIE B S AR BATATZRAG e A6 AR R B2 AL T (36. 5) py 2. &3 b i B 9 47
522U R, EE RN TERO.

Gwp) == TS w A, 8(p - k,,) x

(36.13)
X {wml— w(l +e ) +ind(w - w,,) (1 - e™T) }
B (36.13) F1(36.6) B, RATKE .
;E:,’ii}ﬂe G(w,p) *icoth %Im Glw,p). (36.14)
XA I E B RK A (36.13) AT LAF H
signlm G(w,p) = - sign w. (36.15)

NMYER, B G5 6" M 6 RRDFE o BN R
2 T—0 i, H coth(w/2T)—sign w, BT A (36. 14) 78 1 . £ 555
GR, w>0;
c:[ )
G, w<0.
JIFEA,T =0 B B9 BB G () 9 R A7 [ 9 M 47 R 30 A5 322K 3 B 1 6% (o)
EL¥H LM (o) Hlm 0l -0 B G(o) 7 o BIFA 522K 5 491 BRAE.
REAESHEARKSEMER .6 WEAR. DEEFE. XA
PR BCER BN — 7 B2 (9.6) M AEHE S XA R AL A h R A T R o,
=t, BFEBRAEMH. B8 F GO RIS B TR T 0 1 GO MM 5 0 Fck oy,
H e R AR TR R, dk sl TR,

G(om.a(m,p)z.(w_%.,_#iig) . (36.17)

b TR IR BE 5 F % B R £E 5 BRI BE B AL AT. MR 3E (36 14) 2, 3R AT 5R 75 5 3K
Gw’j’g:

(36.16)

” —pszm o —i'ﬂ'tanh% . B(w -é—p;n— +p,) . (36.18)
5 T—0 B KATXEE TAK(9.7), #1536, 17) R K BIE 2K +i0 8,
T i0 - sign w.

MAEFANTX B ORGEFIAZEPA 2 2. 8 4K B 3R AR 4% bk 8 54 91
EXH

¢ (w,p) =P

O BASHBERSE, X KB AN - o B0 FIM 0 Bl B4, I H 25 I b — B4 B A5
RAE 4R m,n.
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iG*(X,,X,) =

_{@(x,)ﬁf(x:)~¢f*(xz)ﬁf(x.)>, b >y

0, t, <t,.
(36.19)
iG'(X,,X,) =

0, t, >t,;

[—(13"(1.)3;"*(1‘-’2) —W(X)WX)), <t

AN BT B BT 0 ) 2 0 B A A AR B  OL, IZESX B SE R B e W A
B 2R BEART A AR, RE SO 5 9 5 SR AR AT A 55 R (36.6) =, BLTE A
R _ 3 Amnﬁ(p _kmn}

¢w.p) =(2m)" 5w, =

EEREE CHRR HTIAXAH
Gx(w,p)=ReG(m,p)+itanh2£T-lm Glw,p), (36.21)

FHAET A

(1 —e Ty (36.20)

Im G(w,p) <0, (36.22)
[(RBGCHOGL NRNEL IFUBRERT AR PR ERESREY]. T
PG ES AR, B " BRI AR(36.17) 4, KK G H.

1 . [ ?
c'® - — h — - - P ) .23
(w,p) Pm—p2/2m+p. imcoth = S(w 5 HH (36.23)

BRI REAETENAYHEELS T=0 6@ E LA EHER.
MR EMERH C SRN TR B ZRMERA(T.23) UK 6 SHFHEE 6
MR RA(7.18),(31.4) J3IH AL |

XE L RTRAARRE RS S5 R BE RS R B A M (EE N
BREL G ARG ARMATHY, BT LUK IS BT 8 C" 7 o T R P I A BB A
BT A G o M LR FEAORAEREE). X IEH (% §8 Paf
O—H) A EHHREFX(36.6)HF . BAEXTRAXNNATFRBERESH
ARGEEEHNEZ M BRIERE o, BRI TEURRZIG, 5 LA Ao
OL—H DR B AR S RN T i RS AR — 1t R &SR ERE. W3
ESZFMBRIEASEE RPN FAAMBE D H AR S, EMERSHER S
F—TERETENKIAST BB S HA (I §8). RS R
ZEFAPEMRETENMSIRZ 2.

ERNGRE—T  HIREARETEN MR T HERA S EIA S0 RE KT
A 3K, T Lt 55 e AT 2 (8] B A LR R A K. el 33 R D A S A R A 5
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§37 BERKRLE

ATRITRAREBEFNEAREHEEAR, TEN y BFNEBERALE
APIMEAE LR X FTE § 12 FRHER—FK. XN RINEFBIMNERE
AG(12.12) KW EH, REFRFEGA R BESHTH. ER, X —E 5 BMR

HEMS5H12.12) R (12, 14) XA MER — B, a8 58S e A

AR S AR FH T HEABEIR; MEET, ERSEE/HS " WERTH
AARWENRAY MRATREAFAEERN - REEAEN—EHEMN(E
R T BT A AT AR B0 A B A RR A 45 SR ) . R TS , e (75 s R AR B K
Ha MRS H i ¢ BRBS 5T 4 — B3 105

1B R T L0725 A A R 5 S, L 9 7= A 2K UL BT 2 O AR BB X b 2
SCEEST R A B TR, A B (T, Matsubara, 1955) BF 5% A9 805, 138 & F
BEWREHMIEE.

BAVE FHE LG AFBRE ¢ BHO.

P (r,r) =e G (rye ™
N ) ) (37.1)
P (r,r) =Gt (r)e

A BB AR X P BN, MBI ARE, SR MEFNE 5
FR—FEA R RICET R REH - ir®. I (7. 8) R MR ¥

P T 0/ a0 - a/0r, FEARE](37. 1) 5 T A A R R B R (5

OEARME o SR SGE R AR B 15 BY R TN R AT SR B K

X

G (70,0575,1,) = = (T, W (r,,r ) ¥ (1,,5,)), (37.2)
REBIEES T, RAR“r /It Bk r NEZELEMKRHRFHINBEH (ER KRS
MR T B — KRBT ERFES) 165 () B H AN AR FH.
BENXLT.2))ERMTERE, Wm0 HERRREIER.

Gp= = TriaT, ¥ (7, r) W (1,1},

@ E—HERAE HOARGENHT KRG M QRGBT A 2). Hic 2 REH6, Fhi
XTSRRI, THRXT RT3 R 5. oAb, 3 F BB R & B B F 4.

@ RMNBE—F: BETX—KH,EHV" 50" g A HE.
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(37.3)

. 0-H
w=e}{p( T' ],
A Tr BRTA XN AEETTH . A f e B RREFRIERERAS
BOUKA T EER" R GO G FRIER BB RE).

BB G, —H , FRURRW R T, ELS G AL IR 7, =
G MTERIBE)RGE RV, LGS r, Mr, WXRERXAG WS r=r -1,
X —EEMEKR.

FIREAMER L MEN (37.3) R ERE, B TR S5 r=r, -1, X—EMA
X BN, %1 < FERKAO,

g =+

e? Trle” H”T 2” b (r,)et ”H(,lra(r Ye~ ’H},

1
(2)
HELICS Tr FEHEHRRHE T

5):1(;) eV Trle TG (r)e ™ (r)), T<0.  (37.4)

i, B R A i R AR .
TP, AR« FBE AN T AR X E A

-UT=sr<1/T, (37.5)

HHZH 7 <OBH 7 >0 0F, ¥ A7) MERT AR R X RNBERER. Y ¢
=7, -7, >0 B fERLTF(37.4) Xk 5, RE

§}= —(;)emrTrle_{”r_”'grlflufr,)E_;‘E‘lj}:(?‘2)} -
= (;TEWTTH _Hn,lr (ry)e '[”T_m;'iﬁn(r,)},f>0
L5 (37.4) XfEH B, W,
.ﬁr):ifﬁ’(r+—;—), r <0 (37.6)

[ F(37.5)R 4t MBS 7 <0 i RIEM ],
HAERAE BB S r,r) e 0B LA B0 B4, 4% [ 7E(37.5) R IR
T A ) B
S =T P
(r.r) ,EJ AL p)( el
et 4 T HOR RS *

(37.7)

O FEESPHET2EGMKREN M FROGELTHRA L.
@ A. A. A6puxocos, JI. [1. Topskos, H. E. laanomusncxui ( 1959) & E. C. ®panxkun ( 1959) 3] A T iX
k.
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£ =(2s+1)mT (37.8a)
Xt FH ARG
l =2smT (37.8b)
(s=0, £1, 2, - ) ;X B @ 2R R &M (37.6). XF (37.7) By # L, HAF W
TIEF:
AL p) = I[:rj e PN G pydPadr (37.9)
[ % %5 (37.6) B (37.8) %, 1F - I/T<r<1/T B A B4 E R 0 5 1/T )
4.

REATEAAT § 36 AR —LTH 38, AT IIE AL, p) il BEE S o AT
METRE R TR BIE RN

AL.p) = (:(22'"))3 mz w, A’““I_E',f‘l_’;z”“)(l xe ), (37.10)
B, AR LA
A =-4,.p)=%"(L,p). (37.11)
HYoK (37.10) X5 ¢ B AR ITR (36.6) F1(36.20) FEXT b, F AR 15 -
) =6"(ig,,p), ¢, >0. (37.12)

139 W LW, &M ¢, >0 RIFE T RAK(36.6) F1(36.20) HIE w By E2¥
FERIAAEZER. B, EEE S BPRESREESE o MR B
JAAL BT U HE AR R AR R B T] . R R, il X N S50 0T LASE BP 5 o B AR R AR B
AR ER B FAA R HF o H0 i ig,, B3 (36.17) RA[1]:

£ ) = (it -7+ . (37.13)
FT—THEHRTRRE AL ) WEER W THERE G (0,p) (H
M EA THERKHEER) FTEER LT RE, ZERNE o =i, &
5 S, p) MR IFE o B9 EEPEHARAS A BT L ol >o i ¢ (o,
p)—0X—FR MXEFEEEME W[ WGB6. 11)RX]. RMAELKNELR
T, XA TREHE AT RE PR — 0 FRME. ETH D S B R AW E ST
B, T EH O, T LR N FEEERE ARG ECE SRR AR
Npg(r ,ry) = £%,(7 ,r;7+0,r,) (37.14)
Kt i7. (R BRBE (37 2) B & (7.17) 1. r, =r, (£ a =B K
B , BNBH ARG EE
d’p

£:+ S & g T
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RS N E S w, T,V MR, R X5 N = — 000/ SRB4Y B AT 5
Qw,T,V).

§38 EEBRHEBHMERAR

ML B AR S SR E R RFIZE § 12, § 13 XA [ A Ak R A G Y
HE BT i R MR ¢ AR E X (37. 1) 51 R R A M E X 2 K 5, R
A REFR EH i R 7, X—F L AEESFZFEFHERELE.
HRRINMSIA“HEERLE PR EES, XEB/FL(37.1) AWK
B, B B 0 R B A B BT WS SRR A
@y, (7,r) =exp(r H)) g, (P exp( -7 H). (38.1)
BRHULAHV ZEMXREHAE S ERRTHA, TR0 F(12.8)
2
&(r,,7,) =Tfexp{ _ f ﬁo(f)df}, (38.2)

m

A
f’u(r) =exp{rf};)f’exp( -frff:}) (38.3)
RAEAEFS R PO E R ES. B, LR § 12 Ui, 2l E R

FE 1= - oo BE“HIAHITL AR F B0 9 06 45 14 F B2 S0 R i, T BLAE & F o™ 2 1
=0 BF A 7 RS & “ BT HG 25 F ™ BV . MR M, A0 85 (12, 1D RATE R

V(1) =67 (7,0) ¥ (1)6(7,0). (38.4)
FEHEACAE AR R E X (37.3) s ISR, ] r, >7,, 1T1E -

Gplr,,1m,) =

= —Trle " (7,,0) B ()6 (1,,006 ™ (r,,0) ¥ (7,) 6 (y,0) |
(j{jﬁﬁﬁmsﬁﬁgtﬂﬁi r, ;rz)- &ﬁsg T, >7'2 >73 ﬁs

6'(7-[ ’Tj) :&{T| ’Ti)&(rz ,73) »

&(72;71)&_1(73,71) :&(72!7-3)'

TN EXEHRE RN TER:
Gy (1, ,1y) = -Tr{ﬁ;&" (7,0) x
X [&(LT!Tl ) I@S{a(TI)&(T]’Tl)@;ﬂ(Tj)&(TZL*G) ] };
FHESHHEETRNG EALE KR FHSE. BT LB .

Fy(1iumy) = =Trlvg ' [T, U (1) Wi(r) 6]}, (38.5)
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Hr

AMERIE B XA REX S r, <7, BIIRAGL.

ARF2. 12) KPR FEC. S ) AFTEFLERO(FA) BT, BRI
Sh AR EAE AT RE KA B HITFY. TR ATEN, XA 22 728 A
BHEE", Hm AT EE B 2T (12, 14) FiE R, i, BATFIA LK

e ™ —e hs(r 0) . (38.6)

MR (38, D ARAGS. )X HEEKBE M EERRR V" B2 (37 1)
O T S . 1 BT B, 7E (38, 5) R E I F ARk

e W15 (':.TTO) —e HYT

EBEF TMNcE Tr PRk, FIEEAFFEBTE EIHERE:

- -H Ayra (1
e T=Tre " "=Tre H“”a-('?,ﬂ)

AT U exp(2,/T) (XB 2 BERFEK u, T,V ERBEETEARSER) R
ST, RITBEBE.

Falrims) = =gy, B (r) B (1) 6. (38.7)
Ol
M AR T R & BT
(Yo = Trl iy |

BRXAHRE (12.14) AL
AT AP, R §13 FREE -, RITEREXGS. ) EHE

ERBEAV,(DHERF. M TFRETFREARME RN RS R, XS

S5(B.2) XWX AR OB RABH,, & BRTREELV V.0 5%
e L0 - 4 {8 T 4 44k 52 5 PR TF (B BT A AT B 9 5 2 3 1 B 447 ) AR A i
45) ;8 § 13 PR EREB TS, AT RAE B 76 X AR 00 F X 8 FE L E T o AR
PR ).

BRIt , BRAE 7= AR B BB R M5 § 13 BB B0 A, 0 F T =0 B i 1 3 R 310
W52 A2 2 0L 1 R st 2 BE R 25 M A 35 JBURE . LS oo P B R T B B B U — A
Lk 2.

TR ERS P, 8 - KB A2H#HAS | WLKXBHYF—1HF
— G (s, n) (WHRS) . B—REES | ME 2 HEBEINF—AH
F-U(r,-r)8(r, -7,) EREHNAH— LR 7 r, BEEEASE N s B
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4y, FHEH 0 B 1/T B RB A dr B4

HTHRNRER BEEFANRY & O B (37.7) R, 3458
WA r s RESZ)E ERN GBS EHER - RIESHEFHER(Zp =0)
) 3 eREL. BEAh , EB AT A LR B T RS

/T

TL expl —ir (L, +¢, +&,) Hdr.

KA HEEN(37.8)RX]IRY > ¢ =0WARIE, I+ A XAHH T %
FlLAK 8 MHA L GENEHBRTEES REBRKLLS5E T
-G, (L, p) MM L (H A SH A EREH M FEF 2 (u, T)— B
SHER, T —EWNHEE). B—RBEMMTHTF -U(g). BiF A LR
EERBEERINZ/E R T 62052 09 sh BEASRA 10T IR R 43
KA

SRAB(OEE -, PHEBRHTHRE) ERRREBRTET(-1)", &
HLREADHSLEANEE EHARERAT HAKET 1.

HARTER PR BRI AR (B7E T =0 B (9 BB AR —#8 ) BT LA R 4T 36 43 5K 0
A GIAZFRE " BI0”. BN, o7 LLGE SCT0 A 36 41, 6 &L 3 13 BURL T 5% AR ok 2
RIBHRE. XATTARTRUEMF (5. 14) KM BERT B LR T AL
Ky RIMNALEHXBEARX, AAXEANNESELEMUT T=0 6fEEHEAR

MARE) T =0 HEBLM, AR ST o Xt s B4R AR R Xt ¢ R A, B T P R
BRIEAREN SR _E M S EEEREFLLUMOER BARBE, MR
SE B b I R B80S AL BE Y 2 Bl B 6T R G M ARTRI [ L (37.11—37.12) R ]
ANER T=0 FEFHEER, THFERHSEE - HHIS5 o A9KHM
=G
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R —FHALA R B E IS A RS — R OR B AT ¢, B H 5 A7 A4 i
AT REE AR A 3. X T 8 7 S OKIBUAOR 3, 33X Fi i B0 9T 8 2 o — T R
i, BAE AT R BT 9T B 75 — S RURE A0 20K R 4. R VBT [l W5 /E R i
AT 3 FHAR 2R K A A ] SR B (G R T AR S8 2 W BEAR B ST 0 ) , w] LA 5 8 1
$b, 138 B 33 T i T A0 A R R L A TR .

BFEZ2HFERAOSHERERRTRCTE §6 Pt 7. wEEXE,
FEAR— 1 BFTEAT R T8 3 TR ) 9 HE eV R B0 R 51 A R AR 00 ( B EL
SHCEE o HIEEMAER) /R FRE EAEEMN. HE B ERSIEM(a
<O)MEOT ,AXFHERHREHES X T — R4 (B2 E 51
FAFFGAER) BARER.

X AR E 1 B A B A 5 A TR T AR TR AR p SR LT 3R
AT B I B KNS 5 A AR R sh B R AT B BE AR TR, FR TR i
A X B2 B iR B BE 38 (L. N. Cooper, 1957 ) 3 RE. #F #b i) 2 , 15 8 K <k
BLF (8] B9 R 5 4F I Tk A 25 55 A0 2 7 A2 X 380z

IE R R T X AL, TE TR HE e £F 09 SR TR ) BB b o 6 F i Y 3 T
REBRART B SN RTFER G, 4, , BEC A BEE 8 BH0IE Hed) #) 1E 5 K
BT MEFELSIAFTHOEFERRE LRERF, RIOIFROZ T HLHEA

O ZAMERBASHEICAELRM, ZAiE LD ). Bardeen, L. N. Cooper i J. R. Schrieffer F ( 1957) &
B FHEAARNEERT H. H. Boromobos ( 1958) (1 T 4E.

@ UMM (K So P ERMBEARBIAETERAAEREN s 12 shEhp,~ -p, 9K
TR AR & = AFAET A AT B M EN FTHOEEHEH N RER (6. 16) B HIXH
HEBRMHAERERTFTEENHETAGFE, MXEAES TR o0, WELHESTF -3.
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AR NELT:

s A
bp_ =u,a, +v,a_, .,

X (39.1)

b,, =u,a,, —v, a’
EREAEHTEAERBEMAR BB B THER (T +f - %
NEHBERREHPAE) ;B TRAERESmEEN, RE w0, SEKRBETHEp
F0 48 X (L. O 6 3K 6 B B AT A I TR T A 7 A R O, AR I LA AT B B —

A TR]RE B 9% K08 5 B0 -

P~

baby +65,, =1, (39.2)
1 BT A R H /AR X 5 B (T A5 o MR A AREREE) . 3 i, A #
£ o YN I I L

u;‘:-i-v;‘::l (39.3)
(i H A T REB(E w, v, BBV LHO) . X0, 3 (39. 1) K@i T HRAE
mTIE:

a T T+
a,, =u, b“ +vpbﬁp‘_,

(39.4)

Eip_ =u, EP_ -vpgi
AR I R RE SRR (B A A R sl R B [ e B — 3B F 2 B A B AR R &
BAEH) EMEER 6. D ME PRSP, RIMNAEEp, = -p,=p.p. =

-p;=p'H— I

+
-p+

LAy Gy, (39.5)
KPEFHGHAT BEER g =4k’ lal/m( B a <0).
EUTHIHTE SR BFF—KRAEFO IS AV B BRSSP
B RS  BAESI A A = H - u NME R Hion S0, 3 B
‘N: Z a;n&#n
RAEFHER HX EMEATHMARSHE NS TAERGEPMBEFRX —%

1 Ko 2 AL &
AL 5IAES

2

P _
qp_zm My (396)
BN w = pr/2m, T LLTE 3% K I B 3T
m, =0 (P =pe), (39.7)

RF v, =pe/m. NEER(39.5) M Eu N, FERIEERBH RS Y
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A= FZ N, Gy _% ; ay.a‘, a_, _a,,. (39.8)
BAVFEX A BB P AT (39.4) RS, M AHRFERK(39.2—39.3) A
BRI T AR p #8 -p 155
H =2 Z npy; + z np{ui —vﬁ)(ﬁ;‘,f‘;“ "‘B;-E,F) +

< [o=

S BB, (39.9)

p.p

+2 Z npuﬂvp(ﬁ;ﬁf"_ +5_P__3“) -
I

ﬁ', =u§ £—p4—£p+ uvi 3;3;,_ +vpup(§_m_3ip1_ —5;&, ).
FEWH—ER R RLER EREDMEHFREREREFR w0, HHAE
kAR5 X
S= - Z [nmln Ry + (1 =n,)In(1-n,)].

Bt b i AR P S AR MR T 0K, — O B RO /ML % 410
fe e B (39.9) th A SR E T HLALA & R
j bt =1-n,

b*b =n

pa’ pa pot pa¥pa

By — o, B IR AR 1§
E =2 z npn;+ Z np(ui——vi)(n“ +n, ) -

_%[ 2 uo (1-n,, _np_;.]z, (39.10)

LREARBAN S H u, A FIE(39.3) X R 1 BUES , RAITER BN
{1=4:0F: S LS

%E: —;2;(1 -n,, -n,_ )[2n,uwv, -
_%(ui-v:) Z u,v,(1=-n,, -n,_ )] =0,
AT 3R 45 7 12
2n,u,0, =A(y, -v,), (39.11)
Arb A FRRM:
ﬂ=%2 up (1-n,, -n, ). (39.12)
B1(39. 11) 1(39.3) R, 81t n, 1A Eiku,,0,:
“*i 1 ,
Ui}—?(l 1T+,n2) (39. 13)

FX P MERA(39.12) X, IR EIRE A KR
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C ERFEOFLT ERFEERS BRI MEXRFERRTH (LERFT
TR 6 THIEM) A

n,, =n, =n,=[e"+1]7", (39.14)
B R AR R %) p 23 (B R B4y, ﬁﬁ]ﬂﬂﬁ"‘ﬁ‘ﬁ'—%’ﬁﬁ
rs 1 —21'.'.
Sl =1, (39.15)
JAT £y (211'??)

PR 5T L a9 H’UIL"‘?E?‘R“. RINED, & A EFRPFRAER G
P EFEEN. AEELTE T=0 65X M ENEME(H A, F5R).

N T=08, ERNFRRNFEN, HIn, =0, 7R (39.15) BN FE R :

g 4ap’dp _
2(27:-?5)3[ Jﬁ

RLSZEDfEH, 2 g <O B, BIZERL FRIZHHFERAVER T (FERANFE
BARAFR) , XM HRERKAAGESR A, FIR.

R Ay <<vglpy —=pl <<wpp, ~p BIEHE KB (39.16) XA 324
Bk, AR AR (ERIEL A, u /D). Y — =7 ~p BT 8RB
SRS RINAGD

(39.16)

f o Erreara
Eﬂo"‘”F(Pr 1;2 (4 +n Ve Ao.
AR5 -

gmps &

- hl 3=t (39.17)

- 2’k ___mh
M A, =sexp( e ) —aexp[ 3. lal ) s (39.18)
XA~ ik A 6] LLUE R
A, =gexp( -2/gvy), (39.19)

RH vy =mp/m' b K L AT e B 6] B B RSB (vde £ de [HIFR A
AR ED .

@ Hp>>py By, ocp’ FAW(39.16) NP HEIRE LB EE HHp —FR M. HEF EX
TRBRERN . EEH g(HESKE )MMEFERBZHMXATEL, DT HERM LE XM §6
B82S PAMME R RN EEHITXEHYEROTER TR HBE S 5 M2 e Z 188
WHIR B2 =(2/e)" 4 =0.492 [ 2 F NI. 1. Topekos, T. K. Menux - Bapxynapos, JK3T®, 40, 1452
(1961) 1.
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HRANTESENER ) JE RGBT R RER &,, =2, =e(p) WIB. B
RIVBRIEHER T S AR EN BN REREREA ] BNE(39.10) XNF ) E 3¢
Ny MG IRR e(p)WIER. B R w, v, WECH EXENHHBESTEFEX—
FAFEE T TV E u, 0, —EKIEI T E X n, A5 HIE

3E
€= (Snpu]upup’

A (39.11—39.13) I H B 34 R , A AN T R SR 5 2

e(p) = /A +,. (39.20)

RIOVEF, R FERBERTENT p=p, 657
EEW A BEZ RENMEESSHERE -4
BEBR. ELoA 2 % B0 HERT, MR F AR 0 S RN B
LG B SCAT AU, BE B KNS F 24, RATH B B 4
R — AN BB N R B K pylal /B << 1, BT
LS u A A, RIEBEBNE. MRS, FikR PPy
(39.18) RATREI /NS M — A H B ¢ R,
¢ 4B AE MR B 45 B0 3 B ek TR g =0 B9 1 ok
FERE A, (g) BIAYER &

(39.20) SEAGHE M §23 P ET MBR KMk o/p WB/IMIFETFE. B
S 6] LR 5] A 3 K b s ELAT A A

RS TSR TR FHaBAR(LROME) IESRERS
MO BOREIE T X . EE—F T X R (R § 1 ERFENRE) L
Me=vlp-p, | I EFEHLFZRHE K.

BEBR A MK/ SHEAR X, SREREERA G SHERFOEH 24 E
Ke—— 5 IF 3 50 B K U A 0 4 0 2 0. R O 23R T A R T o O
(BT 1), B LA (39. 15) 3L AT LA i, 3Bt A /N IE7E 5 — A FRIBEE T, it
BHEREHBIRSERER RS XA SRES - SMHE CEMUTR
VB AR I A BETE).

FEF I BRSO BB P B, R AT P L D 2 ¥ a0 At 2
REA TR 24 (K /N AT LATE PR 2 1 0 00 ok 28 i , B 43 BS 3 A RE 7 X i T 26 1
et

MR (39.5) (A0 §6 BB i) HE I8 s B4 (VR F a8 Sl
BB TFE I MR A FAT) bR TR A4 EAE AL S A e % T E AT,
LT3 BT A (5] B 66 0 40 AR A — AL BB LT B H OB 15 (B IAB 1Y) B A%

O EXFGREE—FEE.
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R(HEHBENTHERLE) XN ENBERE, IMHART LM TH
BREPRETEFESHRE (6 - ZENERER)  EXFMELT, SERE
Py RO ARk 3

SR DL T SRR BB LA 2 0 i b A RO EVER M, R S p
2 A PR & S ZRIA R, X XK ES S B AT F X U AR RS
Bl B REK XA, S B B YR op XTI T A B MIBER, BD dp ~ A/v,. ML
JE &~ h/8p ~ hop /A RIRBERA XK BB FZRERHEER. 4 T=0
WX M (RIFRTFRE) X

v, h wh
& - ~ﬁexp(2h|a|). (39.21)

H 3 R H AR h/pe ERER L SFE-FRIEHAHER, FURINTES & HIE
TRIBERAGZ. ¥R, X FE R WA R0 7R s 2 X &Mm.

FERRN I RES HKE N FEREVI LR, %E T=0 87 p 25y 5 45
RERETHRXEE - MEEFN R XA KA L, 5467688 18 F R A
BAFTHF XIHRXARATHRERR A, KB AR(39.19) 24, X B Y p,
—0 it A, BHE.

§40 BRBKSE HRAFEHER

BRI E BB/ 5 1R BE Y 5K 5 ok 3 F B 9088 0 0 K UK iy 48y 2%
PR R (39. 1) EE MM TFHR .

g dSP npdsp
-1+= = .
2 fa(ZTr}i)3 gfs(2wﬁ)3

AR, A NFE T =0 WA 02 3, (L7ETIR A, B A.
HIREI(39.17) RRAVE S BENS T orcln 24839, 14) Rf 10 n, 18
AFRIABHA dp = dn/v, T

A _ (" __dn  _,,1A
= | s(e“”'+1)‘2"(r)' (40.1)
=
f(u)-'-j: dx

Vai +u’ (exp V2 +u’ +1)
(H FR YRR, AT Y KF) + ).
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TEMRIR (T <<4,) WENES B HRLO, 85

d:AD(l— z;_;re,w.,p)' (40.2)
B E AR S S BE KA A RN, TR I(A/T) BIFRHRTILTA H P,
A _ LT 7£(3)A°
In =1 A e (40.3)
By UGB SE T AR MR
T, =yA,/w =0.574,, (40.4)
EANTFEIFBRET, ~pbf A ERE. RER—RKT, -T,715;
T 172 B T
A= T[H(”(l—;ﬂ)] =3. 06T, -7 (40.5)

FEFTRMETHEIKNR D EE. 55, RN RIRRE BN FLR.
AT RERGEEANARER, NAK

SE= > &(bn,, +3n, ) =2 ) ebn,
H A J e TR {6 1, s 3o LT o A OB S i R G R RE R g A

© % u fRBAN,I(u) & 1/u FBRFRMB IR,
152

L) 2
o e[ (57) ] (£) "+

@ TG 1) g IR, Y w0 H‘I‘ﬁﬂ']—lLilxkﬁﬁit'#'ﬁﬂ_hﬁﬂiﬁi’iﬁn?ﬂﬁ:

.zj(

-—~——lanh— dx,
x +u- 2 )

FRI=I +1,,

1 % +ul
L > j (—lanh-—rv mtanh 3 )dx.
TE 1, o AT L SR R 58— I A R A, o S8 I fr - B AR A L R
__Ilnx
0 coahz(xz’z}
AFWBLET 2n(w/2y) (X B Iny=C=0.577 ERhrE %) H I 21 =In(w/yu).

BUF L 2 u=0 6 ERE. RS C RITROHE 10

2 =
fzz--u— E(“]-—tanh%).

] x x

= —]n—+—

R A
lanh%=4x n; [m2(2n+1)% +42] !
(ARSI BF 163 TMER) RAN—=Rh, 8.

< (" dx oz 72(3)
20 =du? 3 =X 2 o2 1E3)
2 Shj [(2n+1)'m? +5* )% o° ”20( n+l} u
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B A BT 3F thsR A8 AR 4, B R RAVA & -

mpg an

wh J-m “ar "

WT<<AB MERFARER n=e " WA TEE c~A4, +n'/24,; HITRH #H
KR ERH I TER.

c=V

ﬁmprﬁﬂﬂ o AT
KT
BT LA T—0 B P8 78 B 1295 B0 oR BOW D X R BB h A TE AR BR ) BB 55 R

RIERA 2R QA HHHERITER, H RN FTER &I 5T 4
RERGAFH(FEREWRE FH) T MR T #7090, AERTH A
7A="

C=V (40.6)

(%)=<%> (40.7)

XA BRMARREME SB[ B AE(11.4), (15 11) R ] 84, AT
BOSEHE 39.8)F _MPr e e FAXMSEH. X —TMFHAERA
(39.10) FA BRIt WHE(39. 12) K, B%F - VA /gocg. ANE
a) VA’
g g
i g—0 BRERE A B T%F. Btk , X5 TEM 0 3| g W RRA ST dg R B4,
BATERGERESHIR N F A SERFRETIEES(A=0) R NEAES
%0,
0 -0 = —Vf A g (40.8)
08
AR GBI B — BUE (W L (24.16) ) , 15 1R 8 (40. 8) X B H B Y
AR BRI, X T AT B R A R Y.
LM TER A=A, FRRE(39.18) XKNHA -
da, 2w'H'A,
dg ~ mpyg’
E(40.8) b 4B XS dg SREVFAE R dA, sRBLAr, AN MR BE W R H A IEH

O FELSEASMHFSSEFEORE T UELEEHIR D!

Q@ REALEMBIIN—IFHREN LA LR AR EHER(39.8) % 4 g=0 BHRAR{EE
BLF (] B AR B AE AT, DT AT LLAR 2] RS B A R R Sk Sk, i AR EW "R BEUE BXFEE
MEEE.)FELNHT R, WERATERRABREXNENTET. HAFEATESRARE, (X
B FREEEHEREEM O, -0, BEXRFEEM, ) BN R 6 ST KT 15 80 $00 & (40.8) [ X
Wi 2S5 Ng MIE A FTMR , Bl 24K (6.13) 5 H ],



§40 BBASE AHhEHER - 155 -

RERBEFZEZHIMT REA:
mpy

E -E, = -Vd—zhgaﬁ. (40.9)
v
XAZEEWNS , EREY LY BB MES AR 78 2R S EH“EE”
EABAARREE M FRARTF,(40.9) RMEMEH ~A7/p.
BMAAERNFEBMER BN : T-T,. ¥EX(40.3) X g Kifar, 5.

7{'(3)ddd da, 211’ K dg

47’ T A, mpe g
d K dgrg’ AL (40.8) I HIM N B HEEM 2.
\ . ?f(S)mPF
FomF, = =Vosst fAdA
B (40.5) A, BE&H
_ 2mPrTi T\?
F -F, = -vﬁ-ﬁ;(hﬁ) . (40.10)
AT 25
_ 4mp;T, T
<o 7;(3)&3(1'1&)'
B T-T 0  AEBREBTARME:
¢ -c =yl (40.11)
77(3)h

AW EMESEEH—PRE,FHC, >C . EHERER(R—%EL) A
HERSALXBHINFRAE(58.6)X ] ;@i p, REMABERMILER N
C,=Vmp T/3K . Bt , FEAHE S MARZH N
C,(l'l)= 12,
C,.(T,) 7L(3)
Xt T AR TP SR U, SR R AR AT p 4l I W 40 0 O BB A4
RHE(23.6) R, B EMIEH 4.

B 4 dndpsz ~ Py J-a dn
3(211'?-1) de 3n' ke, )= de

1 =2.43. (40.12)

P =
FA AKX

_mN _ Bﬂp:m
P2V T302an)
ESREFES p LREXRT Bk

—= ..2f —dq (40.13)
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EXTRAARTEFEEHRE  BATLUEEAACHOEHR A(T). K HRB
(40. 1) 3F T3R5, I/ B 95 (40.13) X Ho 8, BI AT SE .

p_,_4A 40. 14
. p. ' o7ar ( )
R PR AF(40.2),(40.5) LA = ,15.
Pn _ 2mA, | 12 —Ag/T
ﬂm,;_(T)e ) (40.15)
P. _ T
T—T, . ;n-(lﬁn). (40.16)

BUS KT 15 i 2 A8 BE 6938 FH 78 B3 06 20 44 14 5 U6 B

HEGLTARZ S T, B, R T M B4 R AR (f ESRBe vh R % 18 )
MERERT ;EXMERT, b FHIS ST SBE RN 2EMmE R
X Lo R R AR D R ). TEFE A B M1 R, F TS ) AR 2 A RS
HRFAEMA. B FHEENSBOBERH o) XM B AR FHF 5 422 7y
BANT, -TEEIER/NS A I B2 §45 P HA1EZ F i 403548 x4
[ B

BREBRBEOBET B, ERNFFRO A AP (SEEHFER
W POR SRR, L2 §4) AT LUFEHE A & (R w ~pp/m, FE LA % 7 e st
T REESE) . X BB 3L, B T 30 B BT BT 58 40 0 0K B 30 R 33 LU 4h 75 X A S
AR UAE T (O MR L. A FRENRERS T° MG, L)
RBBUD B T—0 B 3 R #475 B  J5 0 58 8 2o 0 449 280 o S0/ 10 1A 2 I
(40.6).

§41 BRBRKSERNBHKREE

BRAE FATI M B SL 38 FH T 9 2K R G A K b R 2 i .

1 826 FRAGES, H ¢ BHRBERBN, B @R P MB 6 - BB
HBER, BB IEST RS O T TER S T M R 48 F 3 N oo
) RB MR, TP ENENRENEM— 1. XSS HYEE LT
o 5 O 3R 2 S o — MR S R R R S R A

B BOK RGBT , 5896 5 0 B33 BT o 2 300 0 R 1 0 8 1 . 7
BERE PR AN FERE, REGREFR LU, AHE F X — S 2HFEA

BLFER B Z R, (X,) ¥, (X)) WERTHS T RE K - 858 70 =
EBRZRBY, (X)) 0, (X,) WEETEER ST EHREBME (Voo 6)E

© A kR A B R L TL Topskos B9 T4E(1958).
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RHER. X EEGTH ARG S HETREKRER T, X R AN ENE
TFRGEF B HIGM T —RIHF X
lim (m, N1, (X,)¥,(X,)|Im,N+2) =

N+

= lim (m,N +21% (X,)¥; (X,)Im,N) " #0 (41.1)

Nt

PLTF FRATI W B 25 U BRG0S0 1T B L, FRATT B = 0 S R 18 45 m, 3 B
B om X ARERFEARGERN A SRS H.
BENAHEEBRAEEH —H EBRBKRENBHRELR ¥ T H S,
2 HBLJUA AN TR B BRI BR T I8 F )R K eR B
16, (X, ,X,) = (NIT ¥, (X,) ¥ (X,)IN) (41.2)
ZAh B GI ATUAS BUR” e IR X,
iF (X, ,X,) =(NIT¥,(X,)¥,(X,) IN+2),
iFL(X,,X,) =(N+21T &} (X)) ¥, (X,)IN). (41.3)
BN F 1 F b i 85— o BOER R i 91 A1 5] 0 B 20 HE 9 AR , JF LA

F (X ,X,) = -F,(X,,X),

Fa(X, ,X,) = -F, (X,,X)). (41.4)
WATHERE— T, ARG G 2 B A JFUHB | 30 $i B ) 2R 45 2 25 1O K 0 e R 0K 7 1
SR A W 0 A R 3, i P R S R — R BT AR Y, R R TR — R i
T FHERAGER E B FHN RE, MEL -FMELTRHT M Rk
(. X F AT 4S5 B TTE R 3L, 8 — RO B 7 (E.

TE § 39 Proftoe 9 SR U BE R p R B X R AL F 28 A %) B0 7= A B4

HE e 0 BCEE B R S R T Y 1 R AR 3E 2R VT 5 g B 0 R X B E R

0 1
= . (41.5)
()

PR AT R (41.3) B iR ©
Foy=8,F(X,,X,), Fgu=g,F (X,X,). (41.6)

FIEf e F(41.4)50, F F1 F° X% X, #1X, BTRRAY. 0 2 3 80t 2 45 5948 4k o8 2
G 7 B BEMR X 2, [ bk G =08,C HEEMBIENY YRGS KB G,
FRFALBUKHE T4 A bR 2 Fat 202 (0 112 T ke @),

@ B9 TAEMR. BARE N C M AR HER C ot IR A KR, & 3 Fog T F g W 53 B 2
WA B
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TE §26 5| AR RE Z(X) BABER & PR T 0 3 R BT, 5 IR A, AT
LAFE SR B iF (o,r, 50,ry) T J2 58 344 b 45 5% SR BRPORLF B9 I SR 4. T2 R 3K
E(X) =iF(X,X) (41.7)
A A b A 3 XA B A B R SRR R E L (41.3), (41.5) AXER XA
F'X,X) =iF" (X)) EEMBUEWRERE T, A Z(X)FE A HEGEY
£ o BATROREAL, AT 3 W ROy SE R
BUAE B ATR T8 LA A 77 358 SC i L1 18] 2 BL 55 T 5 | 1 FH 9 3 2K PR B9 4%
LN
MR ¢ BATEMNGTRR(T.8). BN TER BT OF 78 89 < AoRL T 18] A1 9 7

FERRAN, EXA BB MR LREF (e, r )T r =r SHHE, e
EAIAEAS FHREE Xt RN TFRERC,

o v e e
i —-(ﬂ+p‘,)?‘&—g‘!’? v, v, (41.8)

XA H AT E RS T R, RAVE S H BT AU B
iai _ (£+p)w*+gw y'f v (41.9)
¥Rk (41, 8) ARG, /ac[ (9.5)RK ], B H

( —+—+p,) G, (X-X') -

~ig{NIT ¥ (X) ¥ (X) ¥ (X) ¥ (X')IN) =5, (X -X").

(41.10)

[ BB (15.12) 3 ] 3% B i BRIUAS o BT T AR X A 56 [ T , R 58 28 B 4 38 2 4

S, AT LA 505 B B A B R TR M. AT X e, AR R H
HoAop T 8o NN + 2 530 F0 BR T 0 %6 M 7000, i i 25 FE 4 B A &5 070
(N\ITW®, W, &, U, IN)(NIT¥, W IN+2)(N+21T ¥ ¥, IN) =

= ~F, (X,X)F(X,X') = -=8,F(0)F* (X -X") (41.11)

[TEB S G‘JEE&EF' MM TRENX(4L.5) ] EWHE E X — DR R TR F B L

Xt H BRI  BE A ]
HRRERITEZRE—T, EARBERAESEREHATENER T IENZ
B AR XA EHEEEFEAIE T, S T=06, LELRTEL TFRERE

@ W §39 —#, RMNFAMES ¢ EHBWEHB. E5HH-U, = - [Udﬂxm%.ﬁmmm#mﬁ
HHERV L EMER A HRE. EATMF—9d RITRA=1.
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B A R TR AR W AR RN T R BB KRR
R OL T et A BER A A B i TR F RS EAE R A HEM, B E
RAZPW|apT %52, EEGLINDANRBENPEEENTEALH, E
M2 THREMI. A& LT RN A REESEBRYBIES R, EHEN

FHARRIMER R SR E O A R — F o 69 %6 oA AE 6B 3 1 v R
(X m) e 154 UpIFER) .
Z (41 1) R 2, (41.10) AT R TR .
(ii+ﬁ+#)cm +g5F (X) =8 (X) (41.12)
at  2m

[eRECAISR R X - X'l X, R L (41.7) W iF(OOH 5 ®R] XBAE
BN ARMEE G F (X)) , A THEHEXW IR LFEE 1.
AV s
iafuﬁ(.;; X" Wﬂa:m'ﬁ’;”') !N>’
BRI X ERHAE S BB KMUTO.5)AXFTHWE W], BNE
BF (X -X)[S5RBGC,(X-X)MR]Y e = 8f BRESEMD. 8(41.9) 348
AL HBRAL 1D R EIHEERT A, RARIEBR FE

(i.ﬁ__V_z_#)p(X)+g:*c(x)=0 (41.13)
at 2m - ’ '

K& (41 12) Xh R BB P AN R 8 G A F ™ BT LA ey 3 A 07 7 8 2 LA B 4y
EMARE(ERN THE FETERARETERESH—FR).

KX REE SR ER  XEPHES TE #HEEH 3 RE(P)
MF(P):

=<N+2‘T

(@ -n,)G(P) +gZF"(P) =1,

(w+m,)F"(P) +g5"G(P) =0.
AFP=(w,p).m,=p2m-p. B YHEE , bF F(X)RERK, S8 MEH
SBOEMBERE.F(P)=F'(-P).

HP L BEHLREF EHH CHTRE.
(o -m, -A")G(P) =w +1,, (41.15)

(41.14)

KH5ATIES
A=glZI. (41.16)

© RERMEMTE S P G ,MAEB TG RN FLORSE, HETRREE (1,r) 5
W (er) REELR 509, WA 75 5 E X — .
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- AR (41.15) pE A .

G(P) =

2 2
w +7, u v

o - (p) a-e(p) twrelp)’ (41.17)
A e(p) = /A" +m, u, Mo, BAR(39.13) A H. MILTTLIE H, b i AR R 5L
HIIE R A BT B E I TT R it iR e (p) R HH BRIRATT A5 20 (39.20) R M &5
R RIERATGED],GERE A 1 B 7 B 1402 3 A9 8 R (R I SR S O #, JE R B
15 1 B L 0] B P

BE G(P)MFREX (41T ERAZ2H, B AR P WA 6 E LR S W
T BaER, B GBI HERHEN; X—B o EH S M 6(w +
) HEFRMALIS)FRERU o - HREsHEET.

S T=008,FERSHEN, TRAKEEEIR(41.17) 5BFL(8. 7)) EH
He Xt e A9 J7 B B S R FEAR S N IE AR S N U B T RS B A B R
w+i0 Fl @ —i0; FR(41.17) RN TR

2 2
v

_ Uy P _
Glw.p) _m—s(p) +i0 +m+g(p) -i0

B w+1,
(w-e+i0)(w+e-i0)" (41.18)
BAEMAL 14)ME DR F 2Rk, R84 .
-+ _ -gE'
Fla.p) (w-£+i0)(w+e-i0)" (41.19)
F— iR g
. o + _ s P + i_(ﬂ_cr‘_}?
iZ'=F'(X=0) = :L[F (P)(zw), (41.20)

B (41.9) AN B3R, 48 b2 1 4 B T0 PR A 2 (8] o 4 A B LA S B8 de 19
Bor  WEEIHRA o= FHBEEBRAREHE. A 5 25, BE%11E
JFHEE A, BWEHX(39.16).

T#0 B SRARPRREAI BB B 2. MBI T ]/ o B4 F BT R
B C(w,p)  RITE S H RSB C*(w,p) s B0 L2 H P95 24 5 5 57
PRE, HUETE (41, 17) U I8 o BUR o +i0 BT 75 M. 330 R 30 A e 26 .

Im G = —ﬂ[uiﬁ(co -£) +v;8(cu+a)].

TR k% G AR, AT i bR AR (36, 14) 8 1 4R 4B (36. 14) =,

Im G(w,p) =tanh z—a;-rlm (w,p) =

= -(1 —2n,)1‘r[u:8(m -g) —ﬂﬁS(m +e)],
K n, BFKTMRE(39.14) (FMARAR, RNETUNRERE LW E
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AREH G EIEEROAREY). AAX N EPMEL ¢ 75 R FE
s
u’ v

— .4 I # 2 _ _2 +
G(w,p) Pw—3+i0+m+£—i0+2ﬂm"[u*’8(m e) -v,8(w+e)],

(41.21)
RERIPRBELF (0,p) A

imggn,

F'(w,p) =F (w,p) - [8(w-¢) +8(w+e)], (41.22)

HAF IR T T=0 K RE(41.19) . 8 HRIEXAAA (41.20) AFH TR
s ERAMEER#E A(T) BT #2(39.15).

FRE(41.14) AR TERPAREMN HE(33.7) Bl @E . X
B R B G, F M F R RIR (33.6) o —FF /Y B o0 38— 8 o] #1019 7 3k R il
k. (41.14) NH P HREAE B

P P P -P P (41.23)

AP AE k3R FHEF G (P), 67 (P) & HRA8 # K <A K Ak o6 B A 55 F
S F TS BB A RIR R T F igZ fl -igs " % (41.23) A 5(33.7) X3
THE,BRITES g5, -igq XFAE TN TFEEER IS, i3, , LR E
YL BRI R —SOER,. RSN, FE TR (A gL Rkag) A
RFBREAKREMEERE —SHRE; SHAREHRAR, XBERHA=
XA AR BRER A FERAECERSNERNBBE FERETE
HUHIRE AR,

§42 BRB|AKSEMEEBRRIH

£ §41 H 8 33 FGE R B B[R] RS AR R Ok B E B ok AR RE . R
X FRREEMEE(HERWRLETIGFTREMMERE) , FIEE K
PR — B2 T B (A. A. A6puxocos, 1. 1. Topskos, 1958 ) i T 2k 75 {&.

RERY C,MATERFRARTEN -2, AR (37.3) 8 L. HEERHK

Fy ) F o (3B F B 6 SR A F, M0 Fo) R (41.3) AT AR LM -
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F(rrim,ry) = S (m NI T, ¥ ¥hl m,N +2),
) . (42.1)
Fe(ri,rsmy,r) = > (m,N +21 aT, ¥, ¥y | m ,N).

EPIA R AR KR UEF 2, 5415 RX—FIHWER5E i RD:

Ty = 8 Ty = - 857 (42.2)

A &—#, B FHF RGE =1, ~7, HX, MM EEN(37.6) (R LEE
). -

.9?(T)=*.57(r+—;,—], .§(7)=—,§5‘(7+LT). (42.3)

By X PR - BIFREE M R RO SR (37.8a) i, = (2 +1)nT.

T=0 BFINIR ¢ WA ¢ =0 B Wl AR B A — 3L

WV (r=0,r) =W(1=0,r).
WREF, F HE LE FLF* R SRR, B R 78 .
FO0,r;0,r) =5(r), F(0,r;0,r)=5"(r). (42.4)

X BN R E YRR IR E AW AR (B RS R R) I 5 B A I o .

BLAERATIER , BB R ES A EE NGB EFEAZETEHHE
i SEREN UL 5

RIEFH (411241, 13) —#  ROT U S HBERR &, 70 7 @
JRE. P BRS¢ SRR AT T R BE, WA AR F(41.8—41.9) (A ir
Bl ) T ERRBEN. R (A1 1) R—FE, N 4 A0 BB T B0 7 1l
DRHEERTFRSE 2 WERTEETHET. SRR NED R,

( - % + 2 +,u,) C(r,r;v',r') + gﬁ.é(r,r;r',r') =
=8(r-7")8(r-r") (42.5)
(:3% +-2V—n;; +,u,)53_'(1-,r;1-',r’) -85 ¥ (r,r37',r') =0
REMEBEMRZE , XWA TR TER.

il -m )L, EF(.p) =1,
(ig, -m,)%(L,.p) + g5F(L,,p) L NF

- (ig, +9,)F(L,.p) -5 ¥ (L,,p) = 0.

® H@16) AP HUMEMNRAR, & XA P TS5 F SRS, b (42. 1)1
7 (41.3) RpE T i.
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A R O A |
2L, p) = —j:: (42.7)
5‘;(&,}3)=;€£2=F+(i{,m), (42.8)

BRENE & =4"+m, , A=gZ(MEXMREE—HEN, EREAF LT EHR ¢
M F LM 8 B3
B RE T T AP TEREBR A0 A1, BRAE T LA AN T 45 078 0

Y= F(r=0,r= ‘”‘T,ZJ (. ,m(zﬂ)
AN (42.8) X5, 18

el < (__dp _ 42.9
(2m)° Za js"f-*sz(p) ( )
ﬁ&ﬂﬁﬁrs%‘ﬁﬂ,—ﬂﬁ&.ﬁ:@
2 [(25s+1)° 7" +a*] " =—~tanh?, (42.10)
By 18 8 5 (39. IS)ﬁHH‘J%ﬁ
g (1 e dp _
j tan hzT(z.ﬁ) =1. (42.11)

§43 ERMESME

1911 4 g1 £ R4k - & T (H. Kamerlingh Onnes) & 394 B M S B % 9
R L O M B WA L 2 LT IR AT R AT L b T BRI A0 17 3 2K
BB B EFSEE AL FRERRESAEARR L RRKGY =
RO HESHEHRAXLNIEYHRE, EHRHELTHREHEN. Bt
F AT 5B HE A O I R — A 1RV « b 30 7 B 52 MO 4 780 5 3 47 6 6 45 A T L)
TEZAEE LHATSRPHET.

SR~ EBEMER A TSRS MR, X 5K e
KRR & 15 [ P B0 BE 5 R AE 2 0. B R, 3 R I 00 36 R 105 B R B B4 11 7=
L FIE TS, — MR EE MR 7F 7 TR 4B B OK (R i HJE
RN i T RS EOE AR M. SRR R AR FOAAS

O HBHEXPTLR,RNOBH

1
a+l'rr{23+1) a-im(2s+1)

J‘ Siw(2elix o im2es ]dx

(2.s+1) 7wt +a?

m|.-- ~|_

F AR5 T X JUA 48 R By
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AE R B RE &L, B P9 1~ 8 I [R] 6 F — /> Bk L. X — Bk, iy X B ] R dE A
XERYETT B RS BIRIE. E T LI, 1 TR E AL R G AR AT g
THR R AL AT

TR RE A 4 R P e AR R A S ) R i A 1R Ak B ST L SR
M ELAR RIS i R 1A BE L 32 B 0 B HE T PR R R OE A AR B AR TR R
H. e — IR, ISR ES TSR, HEE RS MR §64).
WARXFAHEAER SRH, &R R BIEAIRE T HT RS Sk,

HEMR, B3 F A £ /R AR FBK R p 25 6] &
RREAWILEE F X DR REE ~ ho, /D THFELES u(w, BRIEK
R . H, F AR RSB R LR S, 172 (39.19)
AFHESE & #my0,

£ ~ hw, (43.1)
(AU & ~ ).
T RPIME AR — B, b EXF— U Sk g
T, << ho, <<u. (43.2)

B, §39 PRHENBRRER - BEHH ¢ BNE,E/H(39.19) XA EH Y
I B8 BOR B (R K. BUAE X Fh SR RN T 444 .

In( hew,/T,) >> 1. (43.3)
KB hoo/T, BR, T HE B9 X B 600K, XA R IE L5 E ke85
TR4FHy i 2 2.

FIEE| &R P TR 5 A B RO A BR BT S BRI, B
BCREBERERT EHRNEZN, BT ERER RIS, CRETF LN
TET R A R TR U M S AR AR R . BT B 21, x4
# 12 f& i Bardeen, Cooper 1 Schrieffer #2379 ; B it , K2 T 1) 5 90 45 58 W% 2| 1
FAH#OR AR RY , FRVE BCS %80,

b T VB X AR T Y R IR B9 B S k. 1986 4F LB 2% (.
G. Bednorz) #1728 8 (K. A. Muller) & BUHT 09 — K4 F— B iR A" . x sy
TR BEORM L &R E B ALY, BT A B A5 AR —— R F 100 K, i %% K Bk
HAR, A 1000 K H g, fHIR, %53 Rl A B0 4 DL 7E 1 o B <7 3 52 B A B3
B HAEE AR O T E L.

44 BEFHERA
TE L AR (WD) A BIRGE B, AT BT A8 4R b A R B O

@ EmBSF(39.16) f AR s BET & A R B W BR T (43 B 150 BT B9 i)
@ W hwp/T, KELLETH Pb Y 10 FIxF AL H0 Cd 2 300 B3 B 5 45 5.
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FHMFHEL BSERAEROAHERERB . AMEBERNETHRAS
A  EEBERSBNAERAX RINCEBSHEMEEMER SREEICH
Jo MG BBIREET =], +J..
E}Aﬂjﬂﬂ%‘fﬁﬂ?&mﬁ—ﬁ%’w&@ﬁ (t,r)iX—FELAGHE, Aig
20 B9 Ry SR AR BUAD BE X 48 5 v LA AR B i Z EE B W
|=] §26 W7 —HE NS ABE Z(¢,r) I P
E(t,r) = 151", (44.1)
Jﬂt?&ﬁﬁk% AL @ BRREEHE (26, 12) XA E MW HE Fe ,, SHEM, EBFIRE
AR ENGRERNE—BSEREE. B TERES TN, — B
¥,Jj, FmEVE W EEFAMEE, MXH IR BESBRZAMNEEHE W
kBB E. (HE, B AIE RNt E R R, XBERIMNARBEFiTit 4B &k
(9 3L Xt BRI
B, TR KBNS — AR, T, VO Z[H A% R T 45 8 TR B0 IE b
KR - BIMNEEERK:

j. =%n V. (44.2)

BEX X E e= - lel RETHM,m HEFRELHERE XHELHE (B
FERRE)HREBSRFHEE ZREXEHEMER, XL TFREFHAR
SRERE. AR —T .0, SEFMERATELARRE—EF, ERBET p,
AR FEREETFHED.

2 (44.2) [RIBR K 23 (26.12) — 8 ) ZOR 7655 [a] B A A7 B9 R 1L 78 40 28
. B, AR OBAFILT RERA LA F IR F B BEX R ERE&MN
BIRBERT. M TRE & ~ ho, /A, X 28 K WA % B9 A0 28 0% O D, AR 3
@ FEX N EE S (K TR FEEE) LR 4 H /MR AE.

WRBFWLETHESG S NG, M e ZHBXRRELRT X B, RITTIR
THE T (et B A]) A8 80, F I, o B0 20 20 (44, 2) i LA B2 A9 46 B4, S a7 A
HRE B RLE A ) B SR Y BT LB,

13 BORAE : — VIR i P 2 B, fE R4 R SR LA e

A—A +V x(r) (44.3)

@© 4.2) G H AR TE A B8 I 2Ok TR (BCS) BUR g AT i mn, 5 §40 PR S 1B p, —
Bop, BGEN , BHEE ), MRENRJ, =eny, R, RBASHAEE. Z Fo, SHMBEMHER, A
MR, = (02m)V & RFE X B FRE 2m [ R#(26. 12) KX dl m ], 1 5 25 58 5 14 oy B0 B #9
i

@ MEERA,XEHAMBEFRLSBEEXNEESBEE & LUSH S WX 4 8 60 8%
(M §51 WESE).
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B RFEAE, 3N x (r) B AR A A ok 8. X B, o B8 RF (] 0 o 30 A [R) B 78 #%
LR

n

ﬁ’—r'j’exp(ﬁ;y] , TP exp( ;;X) (44.4)
AP e Bl ¢ BRMANEFHEF(RE=42(111.9)R) 0. L RB TP
RV B RS RARRR G(X, X)) R F(X,X') W F A5 4% .

60X, X)) —vexp £ [x(r) ~x(r) | ox.x0),

(44.5)
F(X, X')—-r-exp{h [X(r) +x(r' )] }F(X,X').
1 B
E:iF(X,X)ﬂexp(zh—i—;y)E.
BID 258 3% 4 362 oR B8 Y A 2
P + 25 (r). (44.6)

KA (44.2) X PR OL 54 , HJE B AR AR 60, O T 3% 21 B 23R i R A
P, 0 =R 3 — A S R R B T
j= he
T
65 P8 "I A e A, RN M SR A i TR R B

EAREX, EUBRBEPERN EEE NS FR —E 05 HEH B S 4
[ 44 (Meissner) 2 i 1@

RN FHES OB E, X P HERHED THERBS
PERIE 7B H . XA K R T B 0, M EE R, SRk Foh
FVEE, HEEWBRRAFET G, =jO. B4 (44.7) LTV x
BREIFERY xA = B——Y KR RSN, RITESDEHHE,

2
en,

(vcp—;-a) (44.7)

Vxj= -—B (44.8)

mc

O HFEZRBRTFHMGEEET.7) S g BHUGO R (X) ZHE— BT 855
BAfE(44.3—-44.4) A et , b Y W 0B 00 2500 , B R 6 40 T 02 A0 ) 0 R 8 48 75 RO S 7 A 0
BRI~ FE. (44.3—44.4) B R M TH, LFF 48 § 19 PR E S T

@ MERERAREH Y ERBEEY S —Bh R, LB A

@ MG A P A Ak R R R Bt 7 A S e
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(F. London, H. London,1935) @,

RXREFESER TR RINAHTEMZ i H 2.

v xB =275 (44.9)
[H

V - B =0. (44.10)
R (44.9) A 7 HRA(44.8) L, EEH T(44.10) X,V x (V x )B= - AB,F
ZBE B AP S ITRE.
AB=5"'B (44.11)
L sl Al
8 =mc’/4me’n,. (44.12)

FATTHFR A 5 B SR 54 PR 5 BT SR T AL 3 00 40 A L T X A 3 1 B 1R
] BLAE B UK AP EAE R vz T, W~ 046 160 8 1 P 8. MR 98 33 6 & 1 | 357 9 4%
i LS — AR 2 3K, BT (44.10) IR dB /dx =0; FREM(44.11) 2
AAREH B, =0. T (4. 11) BAERFA I’B/dx* =B/8* B, B,

B(x)=9e *°, (44.13)
AP RED VA7 T EMA.

KIER, A EEFRR SRR EER, HRFE ~s ER. x4
KREEREME AO/DFRREERE—BREE(5~10°—10"° em) , I REH 5
b EAFBEREAREE. KE S RIESHCRTERE. VYR, XK
A-THETHNNE, CAARSSHENEL, X528 WAHEZTLER
7] £

BREEMTHNSER FE-ABEOMIEE B EHAR(44.7), 1
ERANYHBESHERS BENEETARER - WHREALERE T A
SRR AR B B, NS IR K TR TR &,2. SR, XM T E

8>>¢,. (44.14)

R X — SRR X T MM T P HE B — S S B 1
WMAHE L S FEBOEE L WF G . AR, 76X M55 T B 0072 B 3k % 218
i, FRIB(44. 1) ShE M. H BRI (44, 11) B R g1 78 1 59 3 10 3%
GARLE (44.13) , H430 )\ &4 (44. 14) B A 5.

TEBEFED YRR ER 6> ¢, I, FRECBIER, EAHTIEL T 46 <<
&o B, AU 4802 W8 48 ( Pippard ) 18R (ZEXFME I F , 8637 1) 48 5 1 V% &b %) 58 068 40 72

@ ERAR(44.8) £ 1. I B H S 6 (1941).
@ AT T BB AEREDHAERPOEFR TR PO ETHNESRY, $hBET
R R BEAL K F &0 3
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WGTE §52 FBI%E). Y T-T, i, BRBETHE n,—0, HIL 6> BT IR
TS, BRR TR HY T-0 8,8 M & ZRIPVXABKHT2A
B B R .

B e AR EM R RKE A (44.7) B — P, EAIKH 6 M & ZH A
xR

M WA T A HL gl ) 2 3R AT A0 AE , A0 SRRl B ot R T [ R A LA U X A
BEREVERSEEEZA(MABRAETHBIE) N, REARATH; XH#
GE,BFEARARER, EWERMNEE K THT K EMSNFEERE. BT
LR ERF WAL E R RERE, REEAE - RAEEE T HBEE
( F. London,1954).

EYEFL(BHGHFEERE)BRFE =0 HRXEARIE—HEE
e B B SRR G B B SE T AT BT — Al B C, B A B 3R 7L 3E 3
T T B ) 2 32 1T % ot Ty 8 5t 4 A ) PN S 5 2 R L, TT AR IE B K S K (44, 7) 1Y
AR —H0L @ B A ES R ERASEG. REAGEE C WA
5538 5 ] B P v e R 7 B (B i A ALE R R ) AR

3€A - dl = j (VxA) - df= jB-de¢.

A=, FREK(44.7) S FTZ, FH40E 0 10 BRHET B, IRATES .
he ke
5EA . d!:EjE V- di=30.
A 5P FIAG I i P RO AL B Bl FER XA R A mE, A
MAHA, ek HBE R 2w OB EUAS. ITLIRN BRI TSR .

mhe

b =ndy, =T =2x x 1077 Gs - em® (EHl - k).  (44.15)

AP n REH ¢, HEEAMBRT.
Bl B B TR A A — S B S B R T & A B, T
JIETSM it Al LA AL R BF. 0 b g T P AR o B AR FL A Y el i, 3L
HFET L)/, T8 L EABRRE EXNEREET no, , (F3RK 15 81 3 o AT A -
cd, 'nhc

J==pn =", (44.16)
SWEE MR, SHBMETF" R 8 L — 58T 50 IR k.
3] ]

KRB FFEEHR<SHBTIHAENLKE L TR,

O Bl EAMR KBRS R B RS RS F EB T EE G E AR RS,
AR EIRAGRT m i T, &4 E IR L.
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.S R<<6 W, THUAARABBRABEZN, FFTHHO. +REREL
BHA=1/29 xr, U T H LR
j= —{n,ez./mc)A,
[BPER(44.7) X F 8y @ =0 ;30 , AR ABLELCAEFT RS HGHX(n -j=0)
WA R K A RFR HE. BEE TR TRy E S,
M:i]rxjdl’,
BHGRBRERS G BT

M= —

305z

§45 SZEB-PEFE

ARG PRI AR SRR, RAER B A 0. (HR 76 A28 A3 B 40 iR
FEE A B R KR T . X B, A nT RE L A S F T 38 1 3% thd A T o
1 3 B LB TR S ) R AR D

FERIE S AR B — BEE R MRS RN R B ERF S
AR, MBS HAEMEREAFT (LB EE §142). M FHFHKR, FE K
HARBL R BER IR DR K 5. RN B, s A LB ik, RITIEL R &
WERERSL MBS E §M PHEHE, EXHBATHES SR AR

BE R E, BIIEXNEICH ¢, HEMNBA - REF I =n2. ¢ XIEH
NS B S WARRE AR -
= [ (45.1)

BB EE44.2), FH ¥ RIAHA] ’?ﬁﬁﬁﬂF}fﬁi‘:

wn qu_-@(.p V-4V (45.2)

ﬁiﬁiﬁﬁ@&ﬁiﬁ%:?ﬂﬁ%iﬁﬁ A RER A R & 3 ¢ (r) B9IZ 0. IR BE I

— PSR R R B E B B A T A B R BN B S B o B A A B R Y T

BeIT B 18 B X Rk T i 8T8 SR Xm0 T 08 k.
Py ARG E SO, RGBSR F(X,X) = -i5(X) RILH

MR, ERRBEREN-ENRE F(X,X)2HBNVEZH RN, TS %k

O FRAAFRURFERIE B T £ 2% (B. 1. Tunsbypr) 7 /L JI. Bl 1950 4 @ THE. 60000 B, X A5
BAESFERRIEEHBUMKC2HER FEBRIEET.
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A X P AN B A BOAR L, A0 W W' ERK 6 bR B F BRI o, MR, W E
AR T XS, 2R, ENNTERFS RN ER g— e, Y
BAER. AX—ER,EEER T AhmeERAFR+® ¢ BE K I,

EMEFXMWEEER, BEERE _HHTE RS (RS AL §146) F
MFEFEEHELEXY. XEABEE XS IHE, RIMNEEEHBESKRE A HfE
T EHRD.

F=Fn+J-{£|V¢I2+al¢lz+%l¢l“}db’, (45.3)
Hep F, RO TFERS(My=08f)MAmEE; RERSYWHEEERX(MS5HE
BEER)WEREc ASBEMEEFINT M.
a=(T-T)a, (45.4)

HEMERTRE  REBFHEMNEF I<T, MEE,FUEK «>0;(45.3) 5%
PIVY? WRBEXFEEN . FHRRAAREER S 2)MEL(LTH)2,
S XPRLH ¢ W— ., X5 ¢ ESEERSEL I EIRE L.

TR BFERRE, EXIGHNHERT . S8 ¢ SRRk XIT, A
K (45.3) 116K

F::Fﬂ+aV1¢|3+%;|¢|ﬁ (45.5)
Y T<T, 0, g BPE{ERE TR 8ME &,
J$V=-r§=%{ﬂ—TL (45.6)

B 553 PR QA P T TE A R A R A A B
Fi(45.6) A ACE (45.5) 3, RATERBHEFAEMEREE B oER 2.

2
F - F = —Va— -T 2. .
5 n Zb{Tc ) (45 T}

45 SR IR E SR, AT SR A 25 , 2R LT SR b 7 A D A5 10 44 7 I A9 R
O,

O WMNARE—TF XHETLMOBEETMERNSEERERLY 7 S BEA X. E8E B
HHT XS H E— M h Moy ox, WM —WERL.

@ XFHEF(HPLEAm VATHALHER), YREAH2FZE L, LA 5(44.2) 2 4h
SE n, BT —RERD.

@ 1P =p,/2m 4R (45.6) MAE R ER A (45.8) 5 BCS 818 o 4 7 & A9 2 28 (40, 16)
F(40.11) HEXF EE (8 AT LA tH X A SRS o 49 R B o M1 B( 1. 1. Topekos, 1959) ;

a=6m"T,/T{(3Nu=7.04xT /u, b=aTl. /n.
EBRRMATHFRERE n=p/m RUFEH u( B T=08) 5SHESEHRBBHLE.
n=pp/3w K, p=pi/2m.
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a'T,

o
TEARZE A BHE , 250 (45.7) Th 2 A i BERY/D N & . B DM MBEH (FE L E
§ 15) (3% IR BE A0 IR 55 Y o M AR IR BE A A BB R 350 4 R ) 28 vy 22
@ -, A—TH RFBFER LN -BLORX[WENALGS.7)R], X4
Z5 - VH /8w WEMR, P 0, BEFESFENG RS, Bk, RITREEM
AR 3 WA e 57 3 B R BEAR B X R A T ML O

2,112 2102

()7 (8) an s
ERUESHERT , B b AERA R (45.3) 1 2476 5 7 T 0 LA 48 46—,
TELEHRE M — TG EEFE B /8w (X HE B =V xA 24k % § B K
SR R, WENCER EI, AW RN ER. EE— Y B LU,
EA R R RAR P R B AL BV @ IR UEY & - (2eA/ke). 1E
AP EE R R (IR
2ie

Vi =eVigl +ip VBV g - Ay,

H i, A BT A RKR

F=Fna+f{%+£- (v-zﬁA].ﬁ] valgl? +— |¢|‘*}

C -C =V (45.8)

H =

©

(45.10)

(Fo R AL FIERSSPEK A b ). YR E, XM RERX P AR
2ie/he AEAEEE (S LHEHHRBE /4 HEFLEHEHEARR). X p
) AT R FL 4 A R R X BB B 45 R (1. T1. Toppkos, 1959) 5 M 4R X > REA
A B FH 4 ME 52 77 B B E R

BLAE , 53R A LA oA S A8 3 4 o 35 oR B o R B A A B B4y T R, RATTER
TER =AM PR By, 9" A BIZ 8RB B B4R /ME.

ERy RUNEENES Bk, EBZESERER ¢ 7 ¢ &7
BCRBUNRS o T BUESH JFE(V ¢ - 2ieA/he) V 3y I8 B4 B8 B0 /5 8 AT 40
RS, RAT1RE

@ ¥ BCS &I,
H =2.44(mpe/K)'V2(T, -T), M T—T, B,
RATHG WX NER P T=0 8789 H, 1.
H =0.99T (mp./k)'"*.
[#(40.9) RAERESTF - VH /8 BB B b ].
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SF = f { —h—z(v——z%zl)2$+a1’[: +bi¢;|2¢}a¢:‘dV+

4m h
K 2ie .
- (vw—EAq;)aw df. (45.11)

BB RIEYREERE. 4 8F =0, TEEHN 8¢ MEAGRHBRLET
T, TANBET R

#(-ikv-%a) o+ ag +blg Py =0 (45.12)

(TR o BUE 4P et BB T E L5 5, A LA R B F i 3 10 45
$®).
B RE b, SR B4 X A B 43 T 45 B 3 AL AR

VxB=4—c~11j, (45.13)
HAp i@ e T4
. ieh, . . 2e*
j= V- VY }—EI;MEA. (45.14)

WA T (44.7) KRB (KNS H J LR J,, B R % F 80 RAE7E IE
WHR). MHER, S B)ABLEEKEFTHRY - j=0; XEHH R
(45.12) , EHe Ay (45.14) Al o] LAFG X A 7 /2.

FRE(45. 1245 1) M T e R W& % B - HiEHEA.

KT REEA N R, TARER S SF i AR E N DE T TN &M
i Huk, (45, 11) KRR Bl 7 &4

n - (—ihv.pjfmp):o, (45.15)

AP on BYR R EE K. NIEE, B TXAHME, (45.14) Ry ik
A BYRBIISERT - j=00,

@© w45 15) MWL RENET ¢ AGHAERT, BRI T ORI R OB R EOR B, 2448 5%
Wit HWRS TREAAR - Kby ARERENRFREGER LA EH T, Kk, XENES
TEZEE - HEMRPREFET LR/ & (FRP.C.HI{SRESASMBIIE). MY e
Hen. CpepxmpoBOAHMOCTE METANAOB W CHMABOB. — M. : MuUp,l1968 c.230 -232.)

REFHMEMS.15), XHRLEATFHESESESNAR. KA THE S 580 ok &40y
REM AN FARSR(ES, - EERER . B — P REN&R) 2[4 K6 L FE Hm £
TREPEHLZRERETHERSROBRBFENN. EXHERT,(45.15) AFEHBR S n-j=0
LEITRR L B e 2R SO |

A
A A REWHOCRA KBRS (R XA 5 Ha0 o, 0B R F e sOn e it

n- (—iﬁVn}v—%Adf) =—i'£, (45.15a)
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ET MDA FFM;E, WARE TR (45.13) JFFIRER T E (—EB K
FM L) R E B j YA R, AT R R D) R r B B, R RSN B
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j.‘(k)= _Oik(k)Ak(k), (51-3)

K TH(S1.2)3,0,(k) =Q,( k).

PR Q, (k) B9 — 2o B Z 4k i, R O2 AR 48 MY 7 1 ) SR RO T 78 i 7EAE
MW A(r)—A(r) +V x(r) SURE R B

A(k)—A(k) +iky(k)
MR, By ARSE. XU, KR Q, (I LM SHRBIER:
Q,(k)k, =0. (51.4)

Feml A FESL T X AR AR AR R, Q KB X RIS 6,7 bk, B — ST, F £,
H1 (51.4) 7%

0= (84 -5t 0tk (51.5)

R Q(k) RATE R
THEBIERBOME:V - A(r) =0, FHEM4 8, Bk - A(k) =0.
B A X F (51.3) H5E B %R,

O XRTERMEMEB, AXTXRPARAERALHEL EHEREXE, UETUEEHER
BRTFAH RN EAEE—EF—. '
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J(k) = =Q(k)A(k), (51.6)
R K FPR 2 oK% Q (k) {7 85X — K AR
B EANF AT BT k—0 B Q(k) B R AL, X FE(44.8)

2
en,

V xA

Vxj=-
mc

WPARETTV x BH HFHEEAV - A =0, MARAERBX T RER. EEFH
TEEMTRURY - j=0,1:

eins
Aj = ——AA.
mc

PRIt 7E 0 55 25 () o, 3 T b Ab 7 PR A B ) (r) M A (r) AT 75

2

en
Jj(r) = ———A(r). (51.7)
mc

BB — B o B OO E F I R M. B 5 (k) A (k) Z [t
SR K25 (51.6) A LB AT 3] 5 k X Q(k) MEBRO,

2
€ n, c

me 41-;8i’
AL A RTH BCS AR Q(k). RATE L35, X I8 5 14
FERL T (FL ) [A] 2 55 AH LR 5 | 04 25 0 T80 44 1 195 3F 2 K S [0 B 8 ik e o 7
#ILE C R e SRR LM .
TE §42 FEE M IS HTE T B SRR B IR R AR RO 2 (42.5) . @

BB ARTE(T. ) AWM BEHRA P LB A TRV SV —ied/c B FH LM
9@, B AE W 7R (7. 8) oty 3247 [ R 01 705 6t , AL B M 70 36 (0L B 7 7 v 38

Q(k) = X k0. (51.8)

HEBIV—Y +ied/c; BIA TV RO 7R, 0. B R ~o -
H) 0 1 o 7B 5 5 1 BT A R DR SRR/ 7 0 T B L
A LB R VIERIEBE % (v, rsr’ o) B P rarsn’ ') E B B

FHERV (r.r) MV (r,r) BUSRS. B, 260778 (42.5) s B (5 B) T A% 10
V-V FieA/c 5| JEREFH Y.

A OMFHAFTERS W BEIR 28 55 128 () 28 ST 4 , RO b 6 0 52 0 r 0 1 4
BERC BTN r—r BRI R (IR RE » f 7 SR BE R, 3R R
Rl % 7 -k

O ER-FRUTESPIERRTERETIDY ..
@ EVRTHSGRT[EHF(51.9—51.19) B k= 1.
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{1{,’ +— [V ——--A(r) ]2 +#}S‘?(g’t;r,r’) +g5"ﬁ({,;r,r’} =.8(r),

{—i;,+2—n;[v+ A(r)] +‘u,}37(g’3,rr)—g "F (L) = 0.

(51.9)
FEF B T (X EEITRARIMIELR) , XA AL 4L
FEATTHL .
F=9" v 7",
(51.10)
;} - .9-;1{:) +_9;_r(1)
(AP IR FRBE, T MR GHAREMDNEER). B W
BT RRE A B—Z/NE .
SEE R R AP TE S G R B R E b E M AR HER T, EAR
HE R —DEE. R, 2SI AT
V- -A=0 (51.11)
R BTG, BB AR E A FE L AR ER S P AR 5O EMN— %
BIERSV - A R, HAEGSL 1) ZETERE. Bk, 760 2 505 M5 5
WOTF EERUETRIILUR 65 =5 =4, P AL R) RESNHERTF
S BETE ) RE B
iR, (5L RMR A BRETER.

(1; +2‘7—m+ )%"“’(g‘ )+ AF V(L) =
MR V& sr-r),
mc
L (51.12)

(-ic, + 4+ )F V(Lsrr) - 8TV (Lirr) =

= ——A(r) VF (-1,

HTFXETXT AN TEELERN, RETIHH— f*ﬁ%l}fﬁ%:ﬁﬁﬁ
Ay, Bp
A(r) =A(k)e™, k-A(k) =0. (51.13)

A(r) B FIER R, AT LLSZ BB RS LM F Vstr+r itk X &
Ay Btk B
G ey =g(Lsr=r)e* U (51.14)

7 V() =f(§'.;r—r')e“'f”"””.
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EAE, (SLI12) KB - RSB Z BB TR

[ 45, (¥ *?i")z tule(gr-r) + M (Lsr-1') =

= A (k) Y O (£ —p).
mc

X 48 A B LR Rt AT B M 3R g £ X 1 - AT A
B2 RATGE T @R BT R4 .

[i‘:’ ’ﬁ(f’ +‘{c‘)2 +#]g(£,,p) + Af(L,,p) =

- AT (L0 -5,

(51.15)

[-i. ——(p+—) +u|f2,.p) - de(z,p) =
k

ECE )

RIS &M 7 O M RER(42. 7—42.8) (M AR T 2 /5, @5
X 75 72 0 % -
e (g, +m,) (g, +n_) +4A°
g(¢,.p) = —p - Alk) Cre ) fae) (51.16)
A e, =e(ptk/2),m, =n(p£k/2) [ TERNAEEERBL,.0)].
RERMDTR A ok, RINFEBIMHN K B FES P00 R s

MR RIE RO
J =yl (V) b, i (V) ) - A
1 i B B e
R TREABHERRFE R &, AR RERAEG T, b S

RO, P BT B — T A AR ER A X (37.2)  RATAE . RS (B
M AR T, R E I R T B R

. 2
) =250(V -V (r,rie' r) 1 =S A(r)n,  (51.17)
2m J me
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AP BN TFHEE(EF2LREAETF ¥, =29%).
# o= + TVRAGLIDRAR, OME kT, ARG FHSE &M

O RE=%F§115. X HEM TR T 5 ¥ e 36 77 # m. A T AR 8RR AR A e (A 4 A R Fg
=8,F ) A —TM{ERFH 25 HE,
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BV E¥ 8 300 fw}(?—?”)%ﬁ@ﬁfﬁ%%ﬁﬁ% r-r' =0 B AERE. [F A H
i r-rH#HITEETENF,H:

i) = 2T Y (V=0 F Y (girr) ], - SEA),
RS1 13 RSL 1) R AT F Y RAZR W

i0 2L S [ pee.m L5 -2 ah).
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it AT AT K 00F AR p, 407 PR A AR
isinzﬂ(aa“@)
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Rob 0 kRl p 2K TS, 25 RRAIRABHE J (k) 71 A (k) 2% R 9 o 8
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: g, +n.) (L +0.) +& &) e
Q(k) = Z’ J'P ({,+S+)(§’3+3_) (21\') +mc’
(51.18)

321 :7}'1 +ﬂ2, . =ﬁ[p t%] -U.
EHEEHBSAMRMNERT LERRZHN. BRAXMEBLFEELRER
B ERETEMN EHE . AHBREBUMN, TESREETHRS RS 5K
BT A XK.
B X Fp PR AE AT LA, R R E BRI — B B AT 24 A =0 B 5E
HAO=0,AFEEFSRBITREAATFAEBTHERA. Bk, REM(51.18) R F =
A=0 ﬁa‘ﬂﬁlﬁi#ﬂ’aﬁ‘kﬁ: RITAAHERERT .

T (g, +n.) (L, +0.) +4°
Q(k) 2 J-p 51 H{ (g.f +82+)(£,2 +82-)
B 1 d’p
G ) (L =n ) oy EVoR

XA e 8 208 7R A b W B, BRI G 3 R AT LA A O SR B AR FISR A

B O R A8 AV kRN, EERR b <<po; A% H s
X — G550l B b R A T R I R AR 0 B R E BE B 5T R TR A1 BE ( B
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FATHAE(SL.19) st dp R4, XA By B A b 48 o 78 98 0 1 [ S 14
SRFERZN I p-p | ~k RBH. EXRHE,

1 1
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AP AR T p* 0T pi, TR _d3p R ¥ A% 2empdndcosd R FH
5. MJG L (51.19) RIESE S S5 %t dn BBMEERE, B N BE W
TE 0] LAZE o B S T 1A e TG PR O T ) 3 A 0 R, IR R 70 R R R R 1
FIR AR TR — 2 Pw (R PER TR PERAT ¢ B2 iR
(51.19) R HE—Txt dn WS RAS M, B E B F T X288 « = cosd B4},
EARIEER pr =3n"n SIABEE n, RV BB LR (FLER WAL .
3nTne’ — | AP(1 - 2% )da
Q) = e Z, L [+ A + (hookx/2)°] (8 + AP
{o=(2s+ )T

(51.20)
(J. Bardeen, L. N. Cooper, J. R. Schrieffer, 1957 ) ®
T kAER/NEIRRBRGBL T (k& << 1,5 & ~ ho/A, ~ by /T, R F K
BE) AT LAGIERH : RIAK(51.20) N R 5 k LEMMEEEER (51.8) ;X ERA{]
AT o] .
EAR IR RO T X0 kg, >> 1,78 (51.20) KB4 v < T/ bk, << 1
REZFEN. HESEBRR0 T P02 51 ML 2, RF, i TR K
R AT AT I - o0 3" KB oo . 25 R K15

3mine’ T o A’
k) = ;
Q(k) 2mchvgk _,=Z_m g‘f + A’

FUAI(42.10) RFHAT R, AT AR KD
_ B
otk) =

3:4:’;"2 f;zFAth %, ke, >>1 (51.21)

HBT<T B, fin~nA=A, , FRB~1/56. 4T -T<<T, B, 8 A RN,

B It tanh (A/2T) = A/2T, ; % & 5 3 (40. 4—40.5) , (40. 16) , F& 7] X T F 8 -
B~1/80€,. BTLA,ZEM O B T, By 848 B v B 384

B~1/8.¢,. (51.22)

P, A% Q(R)FE k=<1/¢, RIBARBUR AR (P 76 k =0 & 5%

KRR ERRIT) 5 8 X N BB, BB Q (k) RS0, 35 k >> 1/¢, i i

@ 5 U018 B IR B RS bR R TR A8 X — 45 R Jik RIETF A. A. Abpukocos H JI. I1. Fopbkos
(1958 ) 89 T 1k.

@ MM AR, R A B . Pippard, 1953 4 5 75 (ORI S B8 H v 2 My, 008 i 1 10 2 R 4 o oK
f.
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Ik B MU . R Q (k) MR AT A X B TALAR BB Q(r) JEETE rsé 1)
AR (32 1/7) LA SE Ul 15 12 , 8 33 A X 35 00 342 38 0 0 1R R 3 0. (R it
A7 AN W I () B S IR R R R TE ~ &, ORR R b N MR, X — iR W E M E
BT, AR B RS AL TE $44 FIMEX TR SMHESIERE £ 1
B P E R W, TR A E T AE.

§52 WBHNEBRUMNFERE

BARNE L — ﬂi'ff%-':l:'.H‘J**r%ﬁ!ﬁ??biﬁ%ﬁﬁ%%ﬁﬁﬁﬁlﬁiﬁ(1X—~|Ei
BREZOLMER G 7 §44 THEd).

B AR AR 548 x>0 ST i, MG O (M2 hE BER
RGN SR B) FAT TREF U M. TRAAMR R S8« AX, )
BB MRS AEY - A =0 RIEH) &y Bm. XMW FEHFBV xB =
- AA =4qj/ 55 R

A" (%) = J‘T“j(x), % >0. (52.1)

AAH " R « FHE.

WFAREEREANB TS, XA BEMARAEZGSSRETH YR
PR A K. R AL, R TSR R G5 B4R, MR e
FRE, 2 755 8] ) RS 4 F J0 A A R I, A A R, 35 A () W x =0 B
PRI [A(x) =A( -2) ). X0 VER « A RE A BLR A'(2), %4 2 =0 it
A I I TR BERS. BT 2, IR B A s A E A&
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BT (52. 1)L, e ™™ M BEAEM - o Floo i RIRA X dr B4 75 4 78

e

[ e dv= [ (ae s [ (ae ) dr ik [ A ax.
kP IB ILE 4 - 29, T A0 2 42 7T LA f3 B0 4 43 3R R 40, B eR 38 A () £
x =0 4% 2. SR TAF %X

26 + AR =*Ti(k) ,
A ACK) T (k) 53 52 5E SCAE A 23 18] AP B R0 A () F () RO BB b 43 12
BT HXRA(E) = - Q(M)AR) XA R RER,XE Q) B LE—F

RO ARG H. BT RITR S 06 R4 8

T —
k" +4mQ(k) /¢

(52.3)
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EERE § EXLHD,
_1 _ _A(x=0)
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B A(x=0) AR E ACK) RIXHR, IR (52.3) W Ak AL RITH
1 - de 1 ¢® dk
b= g ) AT L Aok e (32.3)
FEX B & ~4mQ/c B k BIEEE T/ ERBIEL (X6, >> ¢,
) X EEAR/D, B2 kg << 1 XBF Q(E) 5 £ BREIRAA(51.8) /i, [H
MR (52.5) AW BRBH 6=5,.
MR, TER AT OL (2 8, <<, M) , BERMERGH k>>1/¢ BE. X

BLQ(k) B REA (S 21) S, TARK(52.5) X215

(52.4)

§=58,=4/3"g", (52.6)
ZEP(51.22) X, HIHKTRATRE ZREFERE
5, ~ (81&,)"". (52.7)

ERHEERE TR THSRRAESE L. B ERIAHL TS
BRERFESRTFHRMERIR, X—AREN§4 Py 6 HHNESRA
BMER T 8>> ¢ A, RRMETH A 40T BT REEN.

B ALTE BODRTENE O T, 9 o B¢ BE X B 9 8 R ) MO 3K B B 1R A 3. B
0, 7 55 g S AT AE B A 18 BT B R LT (X BnF e LU AT 7 LA B, R B T
3 BE O 1, BB R A 1 R ) L8, R AT BB ST 9/8 £,

§53 BRSS

Ze i, 0 A EC X IE W & R R R AR E IR A RERIRR TR « ib
ANIFIER BRI FRABIERA KR, A 2« ~ 1 69, B 258 BUR F & 89°F 2
PR AT b B o A e BB X A8 IE 2 KGR R I 2 50 A, X B R AT BT Uk
(Y, R AR B TR B A TR, EINRBI R B WMER S TR T
B8 = (8] B 1 2540 A B 1 85 BE BT B E IR 8 () 0 A B RS R R )
HFEE). '

EHISERITEAS —FMER X —WHESHFER « KNBERKES
B——HTRE & A%l T8 T2 0 R T 6B & 805 8 1 (8] 1) S B
W, AER TR A BRI & MLeet, 8 EEER e R LB F MU B
BIVREE » ARTR/D. XERIVE EMBHR L T — B TR IEREESSER

O IR PRR AT XM E 5 (44.13) M2 LR 3.
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B b5 B9 F 2 25 .

WREFEFARA AR BB e (ERBERE). EXFMIER T, 2
A AR BB S R G R = T R S B R e A X R 2 R O R R
A ] R i R AR . SEBR b U~ A B E W REE SR FRMEEER, A
LR —33 U(r) G R . R IE ST B AT (Kramers) & 1 , 761X Fh 3% L F 1
RE AT SR 2 —EE ) FF # , 3 B 3X S 8B 90 BT 0F R IR 2548 B 2 A5 OE R i [a) R 36 1R
A, G e R AT LM R E BT SRRSO, R AR P B — B B R A
ERRAHBRKEM L. TARME, XTHREARLFBRSEFHEES
PRAEFFR, MR Ulr) WE TS B 5 2 R E R R 7 2% vk B 1R %
IR DL T , B K B AT Y B 725 9% BE 09 B fBAR /).

H R AR AR R T A BRI Z R RN AR, S8 SAEES
BPAXREZxHMEBRNBE. IR, ZHX LT X EENBIE, FAKTH
ARBRET MEZARERWREE A AN TS ER -HEFBRPERK
MIHME o’ /bl W (45.8) | i XM HRMIERA S AFENEESEREAL L, &
X Al S A BN T A G, TR R L IR ) T R ST

A, BRI, CERM M FEFEE, Y 1~ ¢ HRe kst
BERRAE. BAVRARMSG T — T HFBRE, XA BE BB E v <<1, 8
MR [ <<&,(A. B. Pippard ,1953).

HF5REE T RAMBE, SWRAE r=1 B8 i F7018 3 b i L5
XA, EFEPEMANGZ MRS X EZRNPHE Q(r)  EEr~1<<¢ IE
ERC BB R, N, EHRRETRB QN E k= 1/l KRB ANE
RFFH—DHE XA ERE, AT R ~1 R T, g 54 (51.21) (4
k>> 17055178, BHBIR BT ) M “ A7 ke BHRITRE .

ne® IA
Q(k) ~ meho,

FEWREOH k~1/8BHIRRKX K ~Q(k) /e HE (W §52). FIA(53.1)
X,

A
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L oslH) — ‘fn 12 g fo L
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HHEFEX AR, EHEAEL S>> L EHFHRIEMAG. HRELE
B EAp (4E) R LHBERERTYEB 2 ,& A EEABSERZHE. £t
(S3.2) Al IR H AR , I ERE AR TN B E TR AN
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. W2 F IR 3 K3TO35,1588( 1958) ;36 ,319(1959) .
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n, ~n™®¢g /1 (53.3)

WHEZE -HETENRER o Wb XERR, MERKL(S3.2)RE[ R
(45.16) ]

L (L) %

a alagl’
BEES FEEHMWEEC/D SEEFESELE, RITRE .
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R (45.17) 3, L RATAH B2 B
E(T) ~E(T) g (1) (53.5)
AR (45.18) XS ¥
K~ Ky £0/1>> Ky (53.6)

HERIT /NG k> 12 B R 85 BE (8 SRR T4 2 S k.

RO - PR TR R A S R, AR T R B, SRR R
BRFEEHT, -T<<T, . FIHMHARERS(T) >> L, EXFER TENFESR M
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B XY AR, BN T L R T Pl 9 AR X B R (247 7 B B B ) 3 L R
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RN AR E . L SR B4 TR R U6, T 302 B %0 VR B R e 35 O e 2
16, HE i 2 A Hh BB PR, B2 45 ) X LS § 23 o i 300 4 O T 9 R 2 A
B AREENRAETRE FEFRE(MRIFHEME X)) XEHTF
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O XFEEWMEIEE LR, HSEFIEL LA A, A6pukocos, JI. TI. T'opsxos, XK3T®39,
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§54 HFNMNERNDEFRETEHOERYN

FATA R— W b i , 76 9% K 22 46 v 7™ A= O 0 09 B il PR s W —— 42
PR E_E AT G| (A7 T 49 B R 21 35 (B4 BORL 7 % ) . 0 T 3ok U poR 3L, )

SUERIE AT R D ERBM KT o = [ U8« RA R, WERB, 4 T4

MZSh B AN T (1=0) FREN BN FRENIBEES EE(E/DRER
WO T, EEXNESHH L EETR) .

B2, EWmEAR N REE: MBI A6HE, REHEERAE
AW B, Bt e R AT RO B (R A ) (1L . B33, 1959).
oL =4 98 R, A D B 4 16 R AR R R 0 ) I TT LA L (RS 4 26

BRAENT SR SARAE B X — i Wy, X BT M s AR RS (B % 7
KA IR T > T, i B4k, 75 7 W L RE 9S00 5 i) ) AR IR AR X ISR B T

£ 8§18 PR EEW MR REBRREX —BFTEF R FIHE
SR T R T R T A X FIREE TR A s B (T0 i) R — A,
RN THRER. G RAZE B ETEEL ERA
AT BRI E R T RAES 2, 50t HERMKH Y T=T7, sf K
B AL T LKL Xk £ 3R 48 BB 7 5 — I 220 1 %6 F 8 5 0 I 75 0 IF % A A IR 75 i et
=

FEIMTFHERE L.
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BT B0, 7 B A S B IR BE . 35— R ROR |, RXDRL F R AL F 8Ok | L, T
BFXFRGEETF B N FXNNBEE, SR FB5 R 1 5h .
AWHRLT ] IR T A 2 200055 , BREEF= AR KL T3 B4R, R = A AR A, 6700
5 T60 £ o B A AR08 S MM — BB I 7E (54. 1) R F 324 T.—0 i (%4 1% 3] 55
LT, /) & REE RS B W, B A o — 8068 U MR & I, 78451 8 8
T M B /N X — T, T ELAS AT B B
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BEX —ER BMERSER ENFE-ITERYLTE S, B T 88 o i & Fr
HWRMBADMEEER, ELREXLT , #HS0E BT,
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B, ERGL)EMTERFRE
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Py Py Py Py
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- PQi = | PP, (54.3)
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B A 9 o 0 R PR X (54.3) B[ B %5 IR B et (54. 1) ) R I 2 52 B
P, =(0,p,), P,=(0,p), Q=(i,,q).

BASEEA RS BRI X RABR 20 =6, 7 MR, MHME
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PLbFERRAMFHA BXEATEBME T, B8, TURL XM, BN ET SRR XFERS P2
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AF S RER=AREBFEERMRBEZEKIA. HXFNRIFXRA(S.4)
2, I 48 B T 3R o8 B0 o 2 B4 7 15 SR R4, 18

F(1 +a) =a,, (54.6)
vl
_ - (0} 2 dsq -
Hﬁrz f|.€¢° Z,,q) T
" 2 B (38.7)

BB OB (37 13)R, Min =¢/2m -—p~ve(q-p;). MERMAR
(42.10) , 0% ;
1 n, d’
:2(211')3 tanhﬁ,—n—j.
Xt dg =dn/v, BBy ,ERS EIRAWEREBRE A (W 150 T ER TR,
HMAS L YERED n=~z, LBKHC. B2 T-0 i, R E TRt 23 B &
BGRVA In(1/T) AT R,
H(54.6)LAT I, 7

(54.8)

1+adl=0 (54.9)
HIZGT, 7 BERTE KB THES). FE(S54.9) R 1 =0 Hif# e 8 7
WA ESR TR I ERRX RN, FARMREERNE—HE
FHRBEEE e B -a, [ H(42. 1) R ] H B AR BB A E T, H
B AREAXNTRA=0,XHF c(p)ES5n, HAT. BHRINEN, REH—
A a, (HRFH, T A of B A R A 5 330 4E 20 5 B

- 2
T =—3r—gjexp( - ) (54.10)

la, vy

[ HEEE(40.4) F1(39.19) K . BN I M —RIVAFKIME, B a, <O, WA RLEE

© BETFG4T) PR s FRMBRGER, FAERMEZ S RFEEBRENRE /DR £, 4, Tid dg
TR BB W IE S g BeE T pr GO R EB A9,
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R F R K o, | B R E TE. @

A PES  FE— Y e h i R F A S RS (R R IEHEY
K, a, FEAETE R T &0 58 & 5 {8 (1. I1. Turaesckmin, 1959) . JR A2, f 5
HHEER, BSREERERNR L AXHEENHEEFEHLERS MK
S, B pr 8 YR AR T AR B 5

TEEFRFHERNXRBE—m S He R K h, 4B, EREBHT
=18 R F X Q. X BRI L MR BIRMAEAOGEH, 2R E Sttt —
TUEFERTBRES ERMENTFSH. Y8 THESNSTE METHE
REAETEFHYER, RREEWRER F (e, e,r,) =F,(r, -r,); 1 §41
FEAENH, EEERBBFIOERBOER. SR KETL (Y p =2p,n
B ) B R & F (p) B n (R (MAE =0 BB FHFN —8, &
ARFEE) - BAAHy BRI G H, BEF,,(n) X TR 738868582 #K

0P

Fuln) = -Fg(-n).

TERLTF XM =1 BFR T HEMARME A B —F) ,F R n 8%
PRE, UG F o R — X FRIE B SRR UL BT XY A BT 1,3 F 1 &5
P2 R POKF AR R UL AR . —Haf RER SN T8, RI1OTH
dRERE El=1 EHLT,dX¥ n KB LRENSTES T ELHA
P(cos 0) B RFALMRR d, =yyn,. TEE-HHKR ¢ (A—ERINFEH)
AT LI IR AR . KPR LR AWM AR MBS He WEBHM,. MEMNERKE
W B[R IE 2n LLIX 51 B9

@ HEEfEH EMAAHE o >0 M ASEEMERSE HE FTHAR(54.6) T HS T=00{EH
WA AR L. X T0 BATA 7 8 F e 1/IIn TIMM BB TE. FM24 RGERTRIAMEL. 55
HREBTFHEE T (EHERTHEEREE ), Y T-0 iR,

@ FRE ~10 KB, RAME N YE G N T, RIEFFTE— A K, AT LUK IE M 2 K b B
i i F W75 He.
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A ff & R TR TR R RMGRIU M EAER. AL, B2 R EHE N ETF
HYRESL , T R RE VLR 1 ik 2 30 7 B i 758 2 SRR A BB . 3T T R [ 26 0 iy [
A FC T RE I M OR R MR A B 903X S BRI 1 5 5 TR, B L TG M il T
EEE AR (RBER) 8178, X’ — NEmA R A8y 19 &, % %
§ 55— § 60 i iR.

DHIRMEERE B EVBEMEN a =n,a, +n,a, +n,a, HEBHEFR
Z(Hoa a,,a, REBEEEE(EBEER) 0, ,n,,n, REH)

U(r+a) =U(r), (55.1)
Ft, S EEL AR TEshWEETHR M TFEEER rorra WRRE
). AR AR g (r) BE—ZESHEEE I 4 o (r+a) h RHE FEdR T
REMBETIH TR LR, A EBR -5, R ERE - M ERET.
plr+a) =% ¢(r). BR, EHEOENET 1, FM, Y ERKELZMH a(
A -a)if KB R TT5 K. R R R R — R R

Yau(r) =e* u,(r). (55.2)
Hpk BIEE(ZE)FRE, T u, 2 R
u,(r+a) =u,(r), (55.3)

XA-EE R E Fo i A ¥ (F. Bloch,1929) 3K48 ; (55. 2) J X i I8 o 30 FF 0 5 3
R L, IR I JA) 301 475 b 4 ol T A 3 b e

— Rk, L K EN BES FRASMBNITS R, X 5h FiEs
& (k) % Fh I WUE 9 TLIF R IUMXS BL, ¢, B T AR s FR i S 53X T A7 (BE S P
T ) R K R & = e, (k) BIAR] 20 X —— B oL T 76 JA 3 0% 19 0 0 B . 4 5
e N RE B BUE — 5E 19 R X (8] 1A
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X F AR A X 20 X ) Bk RE PR B BB O B 3SR TR — R R L
TR B X B R A BB AE X T & PO R Ak (E. X JU B R X
FTHAKER s,s' WWERE N T k ZEBAR K. B L EE KX ERRT
H—ARSEAHEEMGEE. (B2, BRA XA ARG k E, 4, £/
FRELA S AR A S N 20K AT A9 3C SUBR 22 & ) — R B X 51 JF >k, 38 LY
e (k)M e, (k) ZEFEMAE Ak ERMFIA (FREZX). 83 B
UL 2R 8 S 1R 3F 5 22 AR REE Pt Bl — B AT R IE

SHRCRAARFE s Wk 89—V RE g HHEEIER PR, B s AR &
FAIR] 9 ¢ B IEAZHE AR BB u, M IEZE1E. M, B TR 8RR B, L 9%
kg B — IR o BEATE R T AR IE— 1k

J- u‘:"kuaidv=63a'! (55'4)

HFBTRr—r+a it , RE KB ETHEREERRBNITR. B 4"
e I ok X
| Yu(r+a) =e* " "y(r), (55.5)
MU EEE B AL EUTNEREN EE—ERE b S EME, BEH
BRBEAMRIAITH(HEF expli(k+b)al =exp(ik -a)). JF2Z X2
kEEYE RSN, ENX N FH— 875, B E— k&8 0T KL, &
By, (EEEFH)RTHE AR RE.
Wk () =i, (r), (55.6)
REEH AR
e (k+b) =g (k). (55.7)
PRE(55.2) X BB FHER—Fm ¢ =F8 <exp(ip - r/h) BR
AR XA fERE Ak fEAFIER. RN XNBHEFAERBZ A ASHRYK
S(MBEABSTLHPHEF) RITEERE  EXMHERTRALSAFELEM
THESNE, NAEIGNSETFEERRARN. BE, £ EERDE N,
BRI HE—ERBERERIE.
TS ERNESH R rk BES b ERShBUSFERATH LHE LAk +b)
FERME. X RN, asE AR RR SR SR, SETER " "ML,

u,(r) = Z a.,u&ew-r
b
PRI 82 oK % (55. 2 ) 43 f Ok T U
Ua(r) = Z a, et (55.8)

JRIF RBAURE T (ke +b) Z ML, RUEFEF P HABHR(55.6). F
BHEERE, XL ERERSS.6) | RRMA BRI & E, RS U(r)



§55 RGP RIETF - 213 -

Y AT B RS R.
RELEYHEEW—UAFEE A TEBETFH—1THRA. XTI
“RR"SFQ2m) /v, Kh o REEA SN THRER. 5—Jrm, B k2w 22 E i
KRR ESHMMA (PG RERN) RS B, S0 EFRMRE
BEF 1w, BDSEF 5b ( 8000 4 RR b 9 T i 4.
R e (K)BRTHE K SHEAGABES, BF 5 mxFvE (52)H
XL R FESh R R BT R M. A RIS E REPREFEGFHR PO, 8F
g,(-k)=¢,(k), (55.9)
AR BB A R RS R B L R TR AR, IR ¢, BT
SESHE R M AR HERE Ry, LEMER —EBHENE. BEEBA,
Yo B e BN S H AR S B R - kD,
FTHEBETMHEABHFZAMBENE T BEMNEFER—DEER N ¢ (r,,r) 1
FGBNER, ETRE XN ERBZRIA * RIMEF. X8 ki fkHE
GHvEsh . B —FH, B TFRIKERR RN, R ¢ (r,,r,) AN B E 5
R ZH, BB "™ ATERMEFHXFHHS E—B, R
X3
k=k +k, +b (55.10)
PR R, H A AP ES B R TR R, s R i srE
¥ 0 3] 7] 2= — A EIRE K
k,+k,=k! +k] +b. (55.11)
TE E SCHS T 25 8 BE B, 0 B 08 B o B B A0 S B B IR — 4B B9 AR 0L 3
BV, TEAE kRPN EFERER =F EWESR D B EHELE
BRBIERAMERB Y BFWRER C, E

=3 de(p;*dak. | (55.12)

HERBRF RINABESR.
=S jC,kr.;[.-akdsk: s jc,,( —ia—;%-‘iﬂe“"%f)d’k.
X — TG ER RS RS I A B R B au, ok (2650 u, A B R — 4 &
HIIEAT R R u, JRIF
ou,

it > (sk1R1s'k)u,,. (55.13)

O EREWCERE, UL, AR BRI REED 6, (-k) =6, (k) , Hh s o REBENFS.
PR, B 2 RLE PR e (K) BT X655, BATEEI8(55.9) K.
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o (sk1Q1s'k) B¥ R 85

¢ |
ry = Z fi¢siaa£id3k+ Z fcﬂ(sk'ﬂ!s’k:ﬂﬁ,:kdgk:

- {ia;;u S (RIQIK) Co Jiradk
5 —H A P 0 X, B
Py = Z f(ﬁc,*)%d%,
S5O /REA i, Mg

f-:i:%+ﬂ (55.14)

Ho(JER) G4 Q B HERE(RQIsk) B 1. BEMR XA EE ST LR
X, BB AT 2 R BT =k &A% 5 1.
WM RN TR ARG F ARSI X RET

M. 75 k BEN MBI ER HRTER &, (k) O3 S0, RISt R k g
75 s i RVERIZEAS B k BB AP o/ ok x5 4R s B0 f 46 [ . R I 3 =

i 129 day 2
§ = (HF - 7H) = ﬂ?(yﬁ-;ﬁﬁ) +0
SR — TR A R R, AR R T
1 d _a _ 1 oe,(k)
(=B gp = gge () ) =5 =5

QEETFE QEETHXRER
(sk1Q1s'k) =%[e,(m — e, (k)] {sk19Isk) .

XARBERIE s =s'B A AE B QWA LEWNFS XA XFE—F, KFR
BT HEMNERIT:

de, (k)
(sklo I5k) =250
EAEEAXACRREAES XS FHPYME. TR, AEE DS E KR

BAIR A

, (sklols'k) = (sk1f2\s'k) ,(s%s"). (55.15)

v, = -

EXREXUTEEHEMLR.

de, (k)

“hak (55.16)

O B, KRR ks RE. RATIZW , EX RSP HE R C, 0 ERSEEM, ENRGZ L &
HRR R
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A J 1k, RATH AR BB AW KR FH B IE. YA MEMN SR (HES
MEMETER N, B EE RS BEN N - BETETE
3, MESEE—HEFMARAPH M BREEH Y5 EER -HEHTER
A, 1% O Bl & 4% 2 5 S 3 oL i A [A).

AP EFRBE -EMEERBEEFERN A
ﬁg;%(axv Uu)-v, (55.17)

dm-e
Hp o BEFIEHR(ZRENE §33). ITHFEANERERE - IERE ¢,
He o ZIERBIR. R Kramers EE (SR FE =% §60) , 3HEfIm (Kb qa
ERES) BRI EER ¢, My, ERHETH —BEMNEARME. BHRN,
BB SR8 o R TFHES B -k FTURNEFH (RAEC L R AR - LEHE
ERDBRI(55.9) BRI KR

e, (-k)=6,(k), (55.18)
Hod8tR o M o’ A LA 4 WA R (B 6] 52 38 1 B e @.

HRVFXGS. ) HAEREWm RS IR, A VEEAESX M
SR TFAFEMEE BE MWRGEEAERE L, IB4 LM -k BRAEFESH
Flrge . X RMNNEBHNERX e, (k) =, (k) , TH—KREWHEDIBRENSE
—RERA —E R .

B T 5 B ]R8 0 R 36 B T 340, A T A0 B TR T BB S A 23 R
PR 51 AR 4 18 3 3 e 6 L5 TR 7 § 68 445 8 i 3k

=] ]
1. XK 4B 10 BT 76 Bl A5 A — iz gh 65 & F 49 &4 M4 (R. Kro-
nig, W. G. Penney,1930)
RAM I HER(0<x<a),k RkH
Y=ce™ +ee ", k= 2me/k, (1) Utx)

MEFLTHEMR(-b<x<0), R IBHA
Y =c,e" 4o xzszh. 1 I I
(2)
EA—AH LM KK, 2 REHHLE(2) A2
BF e " RA(a+b ZHAM) A 10

—b 0 a ath

@ R AN - PUEHLER, 8RR FR AT SR 5. BT LR AR R SEE
i, e ag ok, B RERS A A X R RAE.
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4};:&““”’[{:36""2“_"'“ +Cde-ixz{x—u—b]] (3)
gAYy S x=0frx=aEEHREH T T, ,c, HEANAFHE X LFE
AT RFEFFRERTRE

K, K
cos k(a +b) =cos k,a * cos k,b .,,](_L +—2—)sin K,a * sin k,b. (4)
2 \k, «k,

EAFRRRASHXALHROEF e(h). o <Uy B,k b EME, FAF
BB ERTAHX

cos k{(a +b) =cos k,a * coshl,bl +?

1 /el ok ) _
( )sm K,a * sinh |k, bl.
K, lx, |

(5)
W REGS)X Y, £ Ub=F#=Pa 4 TRBIR Uy—ew ,b—0, 07 &4#
F A2

Pma’sin k,a
cos ka =cos k,6 + ————

3 . (6)
h K, a
EAFEBET 8 R B0 564 F %

U(x) =aP Z 8(x —an)

et M. A8 1l EABMEL LS R(O)NMRGSH. X EHEHEF
REMEA kot Do AR 5 RHRE +1 6 6 574 0T, F A2 09 4R 18 %18
A 4 b AL R B PR AT 6 KR

- ~\ +1 Py -
-3n/|_ .t | _0__ L3 _ I\Sjt /[
41 s -1 2R \‘ V4I{ Kya
~ NS NS ~
B 11

2. KEXBABB UGx) RBETF—Bizshe &L,
MR A AR, AR SGE MR K BT AT @k
g (x) = (Na) "'7e™
BEHHRNEH(A—RRELENe KE L —AEF ,a 2HGAR); £F8
HE eV =HE/2m A U(x) &7 R oH B th 7 X,
U(x) = z Unez-rrinx/a
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EA AT RAFIRGEEARERKRA kA k' =k +2mn/a th SR KT
ARAE ot Uy, =U,.

BEWKEG—BEMT, R EOBER G5 FAXOE TN ALRL
eV =U,=U, bty  WRFGREAKLES M E 22, E k=mn/a(n= 1,
£2, 0 ) 6 AR BE R RA IS B B B k5 K =k -2mn/a 894 R £ —HF
FoEk, e F (M)A e (B R—Beh. TR, EX2MEHMKT, R ERE
REZEGREEEARAE. AT E BB EM HEZHHTAEERLHY
RMAAT R(SAFZH879) B 280 (79. ) XU LR RBAAK, A
EA

e, (k) -—-%—[s‘"’(k) +e P (k-K)] +

X1
3

+ {%[s“"(k) - (k-K)1*+ |Un12} ,

KK =2mn/a, FAMETTRER UG FFRTHTORBEL B TS
KBZB k= 2k /200, B (k) RitiRE (k). + 5H - F5388
FALENE > k210 k| <1k /21,25 k= +k /2 LR o(k) %25 #ALH
20U, 1699k sk. £ 12a £ A e B c(W) REATF 9Bk SRIAE
B -coflo. wR W kA EHF)RE to/a 20,3755 8 12b, 3t b2
kBmERE.

n

"
-

Ru

ni::l" -—q—__
ST -——/

A ;rt—‘-‘-‘—“——

ai“_-.._..__
A
=

(2) (b)

A 12

HMNEEHA R(AB I —H#)WEFAFRLIE, XZABY ¥ —%iz 3
ERFE FAEE(BRIOR TR _EHHO, -5 I EL RS
AERGWIE. BNEEIE E—REZHHN, FAETHAR[EF (k)
MRDEAPBRRE]| R TFHMEE=0Ffk=n/a. ARSI, LE2XE NI
MR T, LA BBEFB - Ao, ERUE—SREF(BRAEALTEL
BKEBEARFTRK), MAERFGOALFER, £EF4, K HHEELEF ™.
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FREBAERMNAAHREAZHAR L INMAFERANARFT1IHRE
. B ke FTEIFT 7.

3. RRXRTR-RAMBHALTHERAE, XN HRHBL ﬁ%ﬁ##ﬂl—
¥ st A5 B (BT H L B0 E B L e R R ).

BB XK BY B PRRAS R (F =K §50 T M 3) AT R g (v) 24
BEE-ANRRTEH(EAX—RE e, B8 13) 857 — LB &8, LA LAH B
A& AR BB BERER B R GENBRATRY, MATUARET x
1% R R A BB T T ARG NES T, E 6 R EENOE B HE R X

Ulx)

m]lnl’—————

A 13
g, (%) =CZ e, (x —an), (1)
'ﬁ-‘:‘: C:%ﬂi'-—*fb’#nﬁ( YEFH x—ox+a ﬁlﬁ&&ﬁ/ﬁﬁil’i H F e[.&n)'

BB FFAR

¢I+%§[a(is) ~U(x) 14, =0,

¢3+9§[so—v(x)1¢o=0-

FANFRERA Y B AFREL Y, BAAK, HFERR -a/2,0/2 B (B
13) 2 dx AR, B AT 1, B A KA ¢ (x) o (x —an) £ n#0 B 4L 44K, B 4

a’'2

| wnux)de=c.
A A4FH
s (k) — &g =3[ Withe ~ ot 17s.
ExAR()F, % x=a2BBERRGn=0Fn=1 6T, LIEEZK
a [/}
o) 8 mF g (-5 ) = 2o (5 ) A
U, (a’2) =Cy(ar2) (1l xe™),
Yi(a’2) =Cyl(a’2)(1 ?e”‘").
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AM, Ex= -2 REKREn=0fn=18MA.£XF5
e(k) —e0 = 22y () (£ ) cos ha.
X2 HERANME
0 (5) = lmpty | o[ =5 [ weonac],
i(5) 250 (3
EF o RBETARRTRAGEBEIME x, AERT o TRHRHE. REFEH
e(k) -, = tﬁfﬁcos ka, D=exp| -%f& Ip(x) lds].

Ak ERIHHTFEHIETOHF A o, FRAEEA 2hoD /7 8§
Mg T XA AEXRETHAY RS 26055428 D.

§56 SMHFMRBPRFIENNER

ATk LR, —{EE @ S H i F 14z 3). Eélé%ﬁ%l‘i i, F 1E
Fi8A% U(r) A Y e 354 N

2

H-2 r. : (56.1)
(K p=-inVEHELHBIBHNEN) B E R, FEE 5 #5ESE
-ﬁ:ﬁ(ﬁ-%A)z+U{r), (56.2)

KPP A RGHMEHA . BR.EGEEHNELT, SESMsIERS, /T LAH
'] 5 4% 2 5 FE A TR AL

BTRETFETRETSEMATLUG S/ EZHEMER, Bk 268 LA S8R
53 T 555035 80 R A5 1T — A TR . B TR A 3 22 i Ak TR A E
FICE s ) BB B, RATH e, FmAE N XA GEH R 1E 89 BE B BAR {8, Fl 0, BB
MR E SRR AT HES (A E R EE e, (k) -, (k)] WHEIA
R R 555, T el 0 A R ARt

hwy << &, (56.3)

HAP“HEME 0, ~lelH/m”c, M m" ~hk/v B FHAERTRE.O

meRE, EX/GE BETERFELXEZNBFHERERETE N . (O ®

O WREMANEXHEEARGI.NNGH. S TFBIMESET(SHGERN §61) i@
k~1/a(afREWE) s M oo ~ K /m* a* \RAVBBEI G RER ry, >> 0 WHEKAF(56.3) , o~ $hil 2

ﬁ"r" "'ﬂ/fﬂ”.
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AR AN BT B RS R A(r) B IR,
BNi75& H (AR S50 B H FRN RN BE) ;& k REFEHA(r) BN

BRFA=A(F) b F AR (55 14) RAH.

RHA(r) BRI R (X TH55, MR M) . % F 35 40X FoE
K, HEX T, B TRARL (RSP R ET) B 200 & b R 2 Bk
B, B 55 Bt B B B A 2R O M SR —— 1 1 % A AL B A (B
BT, S5 §58). 55 R B T3 ) 8058 B 2 #%/  5 E .

FAT14G | 7 22 W8 1K 46 465 F 7, IR phy — 5 00 905 7R 205 e 1 B SR £ T i — OB
X B 0 R ) 3 i 6 R B TR AT I 10 B AT R 4, DL 2 A i R AT
5 B Ja] 6 3 1 A5 B

A—A +V [, ;tv—vqbexp(;—ecf) (56.4)

BLCAATREOAZERREE T XB () RARHNITERR(SHE=%
(111.8 -9) % ].

TES G, % A(r) RAPRH0 28 ok B Bl T 5 54 X > 8 78 1 BTl (R
KN E LN TIEER G X ERERL:A(r) =% & =A (MR, HEEHREH
B I AP FE R SE I, IR B R — MER A2 ). WA =0 W A =
Ay FMT f=A, - r BEAAESR (56.4) s AR E TR (76 A =0 B ) A4F o 3¢
. Ya=uze’ " (56.5)

B 2 3 IR A AR AE 2R 3

u,*(r)exp{i(k +§EA" )r}

F L RT I, 2 7 T o 3l B LA D A R S (B A e 5 U B MR S B B )
ALK +eA,/hic =KX 58 LR K A RR R I SCRESHER. R, A IE RS
A
Yk = u.rx-au;at(")eix‘r-
45 33X 20 R WM XS LB T RE B e, (K) =&, (K — eA,/he) . BLTETRATBE G5 U 2 .
HACr) BIEEE B B A8 R, “ BRI REOEM (TR M S ) £
Y.k =ui1x—cﬂ(r:|fﬁcem." (56.6)
(T A RBE,u CERRHBORYEE). OB, it o, (K - eA/he) il

O WRLEBR . RITEE(56.6) FB4, —REKR ERFANEQEAR s 19 ¥ (5L, i
SIS X R B BT RS MBS R R E RS T M s BB,
EEHRAR 25 R ERR BTN R ERGE. MY X RN, SR BASREEN, B S HEXN
41 3 BT (JE PP L 55 o 5 Ak 5 08 B 00 X RiE ) 2T R B R1Y.
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WMERBAE K RS RGE SR GBER. W, R T, B P 2N

B F=ia/0K, TiRaE XA (55.14) R e =30 @ M. LB -, B4 io/0K 1EF
FUH R B RE, A HELREr, LR T r, 0 m

WK EFEFQERFHEER, HER A A QX RHEF. EX &L
F B QESG PR 00K . B—H T, BB/ oK A F S 2
Fy , D) e 0 A R %o A

R R AEIE B AE P IO E T TR (f K 80 ) W S

=6, [K-TA(D) ], poi-l (56.7)
hc

KR (R, Peierls, 1933). TR, EXMEMU T RELMUTEDRRS N A B
+F B4 A A B P 5 [ R B e T ik

BIA R BEHE AR AT X BB (KB k=K - eA/he B4 B) B9 VE BBE , B L
(56.7) ik ANHESE S 5E . 1M FE F I P 1) 0 5 RIL 2% I v 8 1 B 1) JE R P R
E R LR 8, REA (EES TP o) AR e, (k) R B8 B o 2 508

g, (k)= > A" (56.8)

BDTT (R EA FRIFT B R/ a KM . EX MR 5 — a5 R B A & 1
Bk WART - ANEH(REAEe FORE). BRI TR F 6 S, —
VIS FiX— AR, MR, X BRI FEF R — . AW, BE
B AE T A< [R) 7 3 16 0 25 B B0 o0 % B 9 LS . RN ZE R e ol e, B4

ko ok Lk B35 T AR /NE. B0, 5 TS5BS
1

i = L xi=tHxd

A_Zer_szaK (56.9)
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HE 0¥ 57 1 5 3F A R G R Y B B S BR - AE A e R S R . (B
WA PEAF IO A TR IR (56.2) k2 B C X RR M. B R 0 IR
ENUEMAREENSE H, 2S8R E XERERABHENRE A().

ey 2B 2K 2 AR 1 AR 6 o BT P R I R e R A A S A AR R X
THIGH REBRAT LR -

A:%Hxn (60.1)

B4 o(r) REHG R A(r) EANASEER. ETH ror+a B (a B EBHE
— R XARBER y(r+a) BR, EEERBEWE H(r +a) B4 R
[ H(r+a) REATF H(r) ). A REHRD 2HT TR,

A(r)—A(r+a) =A(r) +%H xa.

o T He I FE ok B B 4L e, T [ B SR 0 0 AR AT AL B
A—A+Vf, f= ——;u(Hxa) -r
BT 35 ). X B, i oK BOR 3% (56. 4) 2R A5 3
y—rprexp (ief/ he).
P X B R AR 45 IR TR Ty (r) , FRIBH
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i;wr):g;(”a)eprir- (hxa)], (60.2)

Heh=lelH/he, i T, RARMFBESF. MR ¢(r) BHEEFBH(N) Y =y
I, R4 (60. 2) A XA N TH— 6B & ¢ % (R. Peierls,1933).
HE X (60.2) 4 515 H 45 .

-~

Tﬂi, = f““_,,m(a,a’) y

w(a,a’) =exp -é-h (axa) | (60.3)

e a fl o' T w(a,a’) WEHEBSB S N, — Uk, B8 T, f1 T,
RATA 5 2

.'l:'ﬂi;, =f’,,§'aexp[ —ih + (axa')]. (60.4)

FRBANAERT, MT, HRB—RBEESER T, ME—ITHET &R

B REX BRI AR T, R TR AN RR, TRRE £, X
B HETR B 3 FR T 5 o A W AR R T A0 A B R MO, TR, BB I 40 2 B % 4 IR T
B R AT 2040 5 7 R AT , BEAR TG 15 I 452 T Sk B A0 S T 24 B0 3 3 3 AT
% —HE.

SHAHX, RATICHE, TR RN 0 /RE (LW T EHATE M), A
B A R T 44 3 R AR — . R R R B R g
I 7 DA — AR B, O EL A FARAE P  AF 8 3% A B T RE% S T 45 v s g
FRME TR, X8R

T =e"""y,

Hpk BERE ;X TRE(BTHRZIE) RAARATARTHENSE.
ETR 7k oy Tas
h=4z P25 (60.5)
q v

B, AT LA X S B B 6 AS AT 4 4R B e R i AT 52 2 4 2% (E. Brown, 1964 J. Zak,
1964). Kb p Fl g BN ENEBHEER 0, EGB=NMTREEAW a,,
a,,a, 'FZ—;v="_(a, xa,) - a, B FIEFEMHEE. 85 2, B350 500 & 55
FR) R — 7 1, T ho/dma, UMRH . SX(60.5)F L a, xa,, F 5% i

O XFHHUEER KMNEDRE§ 134 FS 2B RITIDM, BE C 5 oC 69 20 4 K 5
BB CHMBEER B CZAMEESE C MR MR Do M2 — 1 HE T8 LT
AR—BH:WR C, 6, =6y MM FHAH €6 c0,Cy, EBABER o, WELTETF 1.
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ZHFRBT FE X
h-(a xa,) =4%wp/q. (60.6)
ATHFBHNAATARER AL, EENEAI TS EL T
(MENEFH) NTXITTFH ABERERR, MEEE X r. EEF&H
(60.6) HITELLT ,JE4N
a, =n,a, +n,qa, +n,a, (60.7)
BERERZREn 0, WFBESHEIHEMNTH. FLE  YKERIKa, K
o] EL# 2 R4 (60.6) Bf , xf FAT A X K F#, (60.3) XML HEFEAFTRE
B2m MBS TRFEHNET o(a,a’) =10, E5(60.7) MESTE REFH
Ha, ,qa,,a, BT (FRABMET). TR, EH FHMAELY b, ,b,/q,b,,
Hep b, b, b, AT RN, B FREA T2 8038 % RN R80T BB
—RE—HEENHERE(ESR)K EE, EXERAESNMEBOEE
R 1B A 1 — A TR
2y RAESHE N k' =K i — A 3R FOR P A0 5 BRI X T R

T, o™ (r) =™ =y (). (60.8)
LA @, T8 CRRIETER TR ) B, 07 o 3005 247 51 89 M 30 B 69
Boy™ . T A HESH &, R ATFIT (60.4) 5 (60. 8) X AT LA S H

T, =T, T, (r) =exp( —ik - [a, xa, )T, T, ¢ (r) =

=expl ~ia, + [a, xh] +ia, -k} T, ¢ (r)
= E BB

f‘m$(21 (r) _ ™ -n“¢(?)(r) ,
H K =k —ag><J"1=K—2—E—b1
(LR B9 % 20 F A (60.5) K 5IABE T 2ma, xa,/0 = b, ). FW I %
X1 q 2 A7 B0 08 08 1Y 1 7 1 L 2.

L a NEAY BEEHET ¢ -2 KFPH o, , RATIEHE ¢ SRR EE, S
I HE Bl & 51 5 R

kY =K, k¥ =K-2 ib] , e, k9 =K_2p(—q‘ib” (60.9)
q

q

O —BER BEFHOEESEE - IUEER N a, =n,qa, +nyg,a, +nya, BHESHTH
EEREBEMR(60.7) K g, ,9, BWR q,9, = ¢ W8

@ #TEq=18 MTHRATEFLHIE—8 TR, QR &R dmay /v B9 % F00H, WP BB A4 8%
TR EE R LR 3, Bk FHA5E S A EE 50t —B
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WERE b, BE SRR, XS BT AR T P45
k=K, K+—b, K+2b, -, K+9371p (60.10)
g g g "

K g MEBTRTPHERN ¢ BRTAREET. 4 K BGRAKAHY b, /g,
b,/q, by BN T BOE (AT WS K kP BRI A0 b, b, /q,
b, M) B, FRATTA U B A 60 9 S 4 R

MAE, % g R B KB, 7EF 51 (60.9) 4 (¢/2 +1) MABSF K - pb,.
WA 55 K B2 5 R B TR b, B0 BE. B iE B, A 02 A ES M
KAE BT g/2 {43k q T (60. 10) 35 i . B3 It , 7 S R 00 T R T 240 2
TR /2 B, 36 E K BUR L 26, /q,b,/g,b, 131 K 1 JELM o 2 1.

I 5 5 SR FRATE MG 35 6 [ 96 (60. 5 ) 30 2 ] %F A o ) ol
R A A ORI 10 F SRS - 76 T RS 0 , B8 ol 5 00 B0 461, 50 B
F B o () 2 3 00 0 B, o 3 B G 130 A M o 0 7 A (AL 7 7 0 55
B, AR BE R AN TN o KBRS, SR BB OB A BERAE ¢ N A BB A g
W9 2E g BB AR o/2 B KA BB BT LB N B K 0 E
e(K) KRR 2 — B ML 1/¢° (ZEAFH0 g ) 8 2/ (LB HL g ).

R SR TR 1 K/ R R 2 — 5 R O OR . bR
BRI REAE (60.5) SR EIVE & (K5 — 89 poq) 1 H {H , ATEZEWG 2 I — %&
PHE g 5115 2 B0 00 F 57 3R 8. R T 20 R A e T A 2 L R 0K
REH 0 30 L 257 R R 2 (R 5 38 R0, 3 e S 0 K 2 9 028 4 38 I o 8 3
BE IR B A S 20 T I BRI T L PR A 4 4, T TR 7S i
6L R B B 210 PO 943 7 5 24 55 B 5 40 AR S B 35K 43 th 25 4 .
WML IR RAR S SR, TR A 104026 5 3 975 12 oh o 3 B A 7 X
S S 7 3 2 .

§61 EEESRAIBETFIE

EIEW (B TH) &8 1 SEBR 8 1k B, i T 7% A5 F 20 K M1, 35 7 9 1
ER-—FEHEEMAL T BE AXEEFTAR G b 8" &6 Rk, hi 2
am Ao 19 25 1) 5 4 8 00 3 o9 0 A, TR B — R B X ).

H BT PR BB, R 2 b T 2R A8 2R OR AR A i R R R 9. 5 21
&R T RO AR A T S T AR SR 3R S ST Y. M DB i
A SR B B L B AR O A ] R A 36 (A A0 B S sh B i P AE R 42 ]
BAPEMER—RE) . I 7E §55 PRSI MR AR U T HB NS R P E T
AR TERER A AT, KPR F (M F) WA BBA THRT.

AN TEN, ARG TN BRI AR T S WAL AR o (7
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T =00 EfLEH M BEMEE) WA KER , IE e WHRMTER e<e, IRE
WETBE TR Xof, BT kHM ¢, (k) <& WEEW 28 S, T
e,(k) >eEEH BR=H, M T &
e (k) =&; _ (61.1)
AT ES e T A kR, AR D)IRET RS FHEH, X
8 85 B ) S A B Ao
F el , S BR & B AE k 25 (Rl LA 7E— A b i, (R R PN S N KR (E
T=08) 550 ERM—MENFHER >, MAEF—M e <e. A
2, RIMNAE(SEF §1) , PORBER MR TS RERKEMHEA & LFH
PR EAR BT B A A/ B I, 06 T (FE R 2 AR 98 ok SR 1S R
B ) W ) RE S AE KB R B TR P R L R E X
FOKTE MHE AR R TR SR T, —RIEA T, ENNER R &
RILRvE R E, K1, 12) XA
e(k) e, ~h(k -k, )v,, (61.2)
He bk, B#oRm B/ S, W

ho, = (—)H (61.3)

RAGGHFEZSMNEE. O

EREAFTEN WKEM LW AESEFHEMRBE". k>
HEROR RIS & T R o T << hikgop , Hoo b, T v S 9% 0 T A9 28 BE A0 ZE 28 2K
AR EE Rk SERRNREAERNRES, Ak ~1/a
(BISMHI RETIE¥ &M —ZF THE). A TIEE, BB v, ~ hko/m, W75 5 &4
T<<10* -10° K, L PR b 3% > 55 1 8 2 T A R 1.

HELLE A SREITERIE S OM RS R §55 KTk, #88TF (A
BHE )W AREN BERE B/ (XEFEMNERERSE S
) AR RO RE Y )

BREHERMEERE AR EERE ARSRO B EHE, — BB
K, 0B RS R A E A BT AR . 20K T RS LA A LSS R 0 R, 3k 2 et AT
PAJE B % B 2 ), P SR B (T 5 § 55 BB S RE T 2R 4T R B e
).

POKEAEAM AT LI IR ER, —MEREEE FHHS(ET=0
B ) XIR (T e <o, BIENHD) B —MREHERFSENXE (e >e,). HE,

© FE§2, A A A R F AR M2 )M S HT KRR R RRG AL SRS R
R AR Lk
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SRR 5 R LR s T ME AR X7 BT 3 P R S0 RE AT LA 26 LY O
ERE TR, REL MM ASRERE o LS Do EZS 7O 3K A &R 1) SR A9 BR
. SRR PR E AR R WOKE, X B TR MR BT RKE. VR
MR F—— R TS N ——2Z [ PR X H), 5 ENESNG Sz s il 5 B %
e i R BN, TERE G R A2 BN, R DR E HE 2 L BLE ) 2 X (B F) BoK | Y
— VI, &R T § 57 Bk AR RR s 7 (E ) 26 R

§ 1 Wt (94 (6 (A1 0 el ™ 3 4 T o 90l T R BR e, AR 4 T A R
(L), A Rh B EERE N TFERPHEFREAGERMUNXE,HE
TR A R A CHRRE, (XX R RARE F L.

IR T HOR g — R P R B % n R — DR T R
BT B BATH 7, FRRBORE B AN (B & <o, — M) B9 — 1M B4R BT 1 45 £
HOXHBFHIERE - MRSHRABME X MM EHRRER> LR, BAE
IS8R RE 2 SE R AN AT 5E KB 70 LAEI#S B A B AR Bh B s 7 B
A& BIBR A2 B B U6 1T - A U B 7 FTRAER AT L.

FAVEE SR ) iy Bl —— Luttinger SEH (X F &R E A REHHER) AT
LIRS P

n,=2r,=n-21, (61.4)

H L BR—8(1=0). 3 S BENBESEER XM BER RN E X A
BEFRPHAS(EAERNA AR B F N TEREHEEW A2 RS
WL ARMRREW B TG 2 0 - 20 BESTHW F B T8 A(61.4) Tk
NS AR L, KM T e B T A A A AR R . O IR &
IREIE S, BB n, RFETE. :

BRIESES HA (BFRME R HHKRKEH M. 48 -
7V RONERF RS R 1 B SRR

o= S 14 Z e
(RN 55l X BT A3 L F B B 28 SO A7) . &+ Sl FRE B — 3,
2 AR TR 1 - 717 JRAT5] 2 i T Y o s T H0 0 28 0 200 ey T3
n_=2 Z 7, n, =2 Z (1=-79).

1€ n RARECONTT n, R EEO B, AT LA X R 0. B, 46 F 45 708 B0 w9
5. F B HE A F(61.4) 545 H %R

O B RIBEEH, HBRRE, 2 —AEXENE XA T §1 KR —FEER R
e T 2 R 75 S OB S PR O s R A R R S50 9 S 2 G X PR TS AR 2 i) -
@ X—wBM S TEE ] M Luttinger, Phys. Rev. 119,1153(1960).
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n_=n,. (61.5)

YR F BRI ME 25 7RO S5 1 4 B FR R RME 4 R

FATERT, Y mHEEFER (615 Bt n o, AT LREER, A
PALELFEAE B /N 2P B oK i B 0 4R R 5 AR M A (R FRH L AR AR /D, s R AR N
2ER OHE ASHTFHUREE -TTRARTXANTR, &85 E FiER
BEABARE  AMERAEFFEET H(XMERTSEH §66 K).

SEPRNEEHABTIHEFHEIEN. FEMRNEXRLE TR
K B R [ A RUER(61.2) . X PR AR A B A 0 R E
B R ORI A —FF (L § 1) ;AP mEN, R2d THRN FHEIER
T (BRAE Bl A X A E 50 ) 92 K T M i RS BCR R E

KT vde K& BB AEFRERERRR de WHORSE. FEER S5
HegMe+de WA LREEFERE ZE, k 2356 HWEBITE T dfde/
hog, Forp df BRI A M AL I, 1 vy K Be, = de/hok X I 9 H 4
. A
_ 2 df
T (2wt oy
3% BN —~ {8 4% M P 9% K TED Y B A i R AT R 4 (FE F A B8 oK TS O, I T A
BYURAEFEAR S KIEN).

BEGLO)ORFTRI¥ER N TFERRFRE (KT RERE) KT
kK

(61.6)

yr

2 4mpr  mp,

(2wh)’pe/m  a'K’
B, BN FH QR TS (HEE L §58) 2

2
ﬂc=ﬂﬂc—%mwﬁ, (61.7)

Hbp 0, 2 T=0 M EFE. 8 (61.7) 5 0 2548 0, &9/ K hn 151, 4R 35
KT/ oy g 28,0 TR 28 & HEEE BRI AR,
P, =¢0,-%2y,.vzr“ (61.8)

AN AR TH) v TV RIE P FRIKH (FHEM BN T=08f).
i (61.8) A %E 1 , T f5 P 2 s i, RATTR 8

3

C, =%y, VT. (61.9)

© BT =0, ~107°
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MERHMBHSES T RELF(ERENTEFRE 6 1) ; R ERTHEHY
RER, B FUHMERMNAMTERFEENT.D
MRFEFRFREHA, AEXNREBEGR T BMEROTRER N EERT.
B (61.8) XN EAE V=00/0P, TG HHEREKEZH «, 157
20 ( Vg
O‘:LV(%;)F: T3y (aP S
HMEED EXB(BWNET>>OBE—BFE—LEHE §67) LER

aV_ aln(Vey)
c P

(61.10)

5RE T X.
§62 SERPEFHRHAIY

§ 56— § 58 BT IR FT I B 0 G TP B o T B B, 7E SRR E A g
3% W9V . BRAERRATHE B , 35 B BT 2618 1O 45 R 0 T 52 B &R Fl T oM b O R T
(S F)RIE R ERE, DRXRR B REB e U %K 0.
A. Berukos, JI. 1. Tonskos, 1961 ;J. M. Luttinger, 1961) . i& F 3% 38 B 97 &1 F & &
BB T L b i

EE_ERMT A h” BB ER T XA T . BT MU, % 54
WA A TR R 5 s

o TR (ZEREE T =0 i) A9 8% 4K B 508 BT A5 (7. 9) 9 i F 8 2540
O BLRESE LR, P B S 6 00 2L S HEAT. T A A A XA B
SR, R RROGED c=1, -1, BFR. BIE, AR B, i FAE7E 5 R 4
3,55 (B 7 ST Ve S B SR . DR, W b R BOR A 5 2508 7, — v, 8 0. BT A7 BT
FOAKEBSTF r, M, R PR R — A (IER ) 548 JE R 36 R A 1. F
EEANE o, r REFTFMEMEE, Bk RRITZIAXNF ¢ 4918 5 0t 4 & .
Copwsr,,ry) M b, TE XA MBS0 24 8 P KA BEE. 41 § 8 o
fITHE EHHE B B AT R (R E T2 8.

TE § 8 i ik, BG5S i 52 2 58 L o 307 A 4E B T 5 A A 1
7B RS 7E 53 1) - B ] 6 b B I R 4 (8. 5—8. 6) (M6 A R 30 1 — i 5 3k
ARG AR BB LG R R (8. 7) RS EEL.

X F G H RO T, R R IR (B r=a i) A R
(8.3) MR TLAY R AR HE. B4R, XMW/ 5 A BF 5 R BT s v A8 (8. 4) =X,

O RIF(OL)AMNESRRM /e, ,BFGBBARRN/NS B R 17/0. i, 15 8 195X
FRES L T° ~ @7 /6, BEA RIFREE A9 A/,
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Z /Du] LI E

O1F, (¢,r) Imk) =y (F)exp( —iw,,(k)t),

(mk1 W, (1,r)10) =x' 70, (r)exp(im,, (k)t), (62.1)
Hr

or

Xemd (1) =€* Tu, (1),

Xema(P) =€* "o (r). (62.2)
kREWEDE,m REARMMERE FROES M v 7 v 2 58P AR —
FIMEE(RIMTAREEEEAES 0 Z& FIBRITEEME ). B
HIPERE KL F RS P FRH ISR E. E X e TR AR, R
Ja AR B B X o B A B e B (LT §8 FR i) BLERE (8. 7)) R, RAE
B

(+3 (+)= (=) (=14
Gulorrin) = 3, (im0 A e (0} 02.)
e VM e T MR FIRT RS IR AT T k— -k .
FE <2 B B B OK TR T A A 220 09 3008 F T &, R HH Y o B w0 i RS
MERERS kFAX M TFRERE, B Cu(wsr i) Eo=c(k) —u b HIE

A ER R E B AR

Xt (T DX (73)
w+p—-e(k) +i0 » sign @’

L%t B HEH 8 Ik R Z 0 P B BES R AL

AR AR BB HOR B4 € BB, RO B RGN KA - MO R B AT
{EL 5] ..

XiF B T 9% B () R, 1 A B 25 (6] A R R R A I U045 4% ) 38 1 2 ok W A 1y
WhR—. LHE , HFIABRBER S, (t,r,,r) (EH § 14 EXHENESZ
), AT LATEAR AR R B G (e,ry,ry) B R (14.3) IE K, 134> B 80K F sk i
HEFE(4.4). ZEAFHALTLEERREABETF(BARREE S F40RFR &
AT BEREE G (e,r, -r,) BIBO.6OR, X RHHLEFTE

G..ﬁ("ﬂ;rlarz) =

(62.4)

.8 A
(1§+—2-ni~ +#)G$’(z,r, -r,) =8,,8()8(r, -_rz),

MEEM AT (- )RR T 07 12 (14, 4) 88 J5 745 46 3 48 o () 1) 1o B8 o 20 8, R A7)
19 25k 59 7 72 -

A 1 r r
(w +p+%)6ﬂ3(w;r,,r,) - j.Ew(w,rl,r )Gw(m;r ,rz)dh; =

=8,40(r, -1,). (62.5)
TERE PR R AR R (X 2R B ) WO, 7 2 B A 5 7T LA s 25, 18 3K 18 FF B
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Gy - W R A IEE 4 W RS Bl XA s B A AW KAg s g H
T, MEMNENEEARBEENSH. B, hTEREE /R LT A

(m +u +2_&?,:;)Xa(r) ~ fE”(a);r,r’)xy(r,'}dax'E(m —E)X(r} =0.
(62.6)
MTFERBRFHFHARBEE, EREEFWEEEFE MATHR, B o =

e(r) —p, EXBAIEAE T & T BB 5 AH L 49 AR AE ok BORE 2 (62. 4) =X i ik 3
Xaie (P) [ HF(62.4) EEEARA(62.5) £ 1R ME H X — & 1. 878 28K @ f iE 0

WEFEEDS ED o R T EH LRERNOHHREBER S o 1H5).

KT BRI E SR T I, B AR A6 K BT AR e B ¢ B G0 U
R — e AT M [ HRR (44.3—44.4) ). PR AR BB G (wsr, ,r) Ty BRI
FITRB g (r) " (r) —REHEAT B X R (62.6) AR B x (r) tL b FTE
A g R — RSB (ER R § 56 I, B 5 K BRTE R B A A
FUR Rk B0 R ST R B 0 — L R L R B A R O 4 A 8

BUE M H B IAERAR(62.6) FHEH LREI QRR, HMFBNLE R,
B B T A1 357 B B 1% 10 A5 95 355 0 B 3% 2o 0 0000 , s 2 AR [R) B9 < T A1 BE R py 0
g
o
dK
FIAE RO E . Jo7F o (k) REHA . B R, BUTEM R & (k) 197 SR
TEES6. )R, )5 # B % B3R5 0 A i T 08 A T .
R, B RTE §57, §58 WS AT S M BT R B2 S M ER M (62.7) R
FOPA TR b A, BT L, X e g AT B A B T b (B S A — A ]
BB ARVERIAESEF MG (AR A). R BIE, 3OV % 2 A i
TR r TR (A K405 R O (. R R  E S B R T %4
LM P 10 X 408 B0 45 GIE 28 By, (“ S003 O BB 2 737 ) o T o F i B (I 0 2
a —B0) MBS XA B LSBT H E 20 F 8L XA TR R I SR
T S e U A

e(K-ZA@) ), =i (62.7)

@ MHFHMHEAEKEE, EHRES D, X PHFBRAS IR (14.13)
w+u=8"(p) +3(w,p)

@ BEALEN - EENRY (2.2 FHEG LA T o BT O EHnEHR FENE
RN AT . AN o BT (KB ) B L~Ly +wl,  RGHBR( - L,) " ERHE Ly =
w(1 =L, )y, 47T 3¢ 5 8 5.
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FATIHF HOWIH 58 R BE B9 30E (38 25 W R 3 ) = B F B R 18 € 2 R
PR FE B) Sl L E 4 H Z MITE. MM F150% B R TEHUER B
) & FR VG KK P BURHIE(E ~ Br,,. EBE S ~a LAR TR G H HHA
RRGHIMA, B RBUE ~ Ba, XMMER Bry B LIZBE. 76 §56 i #
Bt RGH R E R Tz T TRENE LS8 BB IRE 5 gk
B=VxANHACLRET , X1 B LA %8 T 1935 (D. Shoenberg, 1962 ).
FETFE( §63 2K) ATHE B, XA LTE &R AL # S BOL T R

TR, &R T ARG o 20 0T AL AL e R

S{a,k,)=%8(n+%), (62.8)

A S(e k) EER AL T R 1 B S5 RE TR ) B AL (72 B 1 PR HE ) -

BARRFEPLORE P B F R — R, 5 85 50T 19 H Bk
G B RER Sy R PIA S B

£,k )=g,(k,) +oBé(k)B, o==1. (62.9)

B E(k) RAEMESILHE B XTI A BB £(k) B P 25 R SR, BT 8 40 6 B A
NEHPEERA T ROk E b, R E R RS kA7 6. BATRIMTE &, %t T
PR, B ECR)AFT I(HREBEFZME) AN A - P MR
A K, T H 5 2 32 i1 A %

§63 i - DGRT -8 - FEFWUK

EFREIT (BB << T,8 RBU/RHET B EREEAI I ) , & B BB 4L B 4 f
L3 i TE 2 e L R R A K VR A 3 3 3 HE 2 P R i 19 5 A A R 1
i BHE) BB4 XIS E T RORBEMGE SR T, AN D H7ERSHE T
B A IR MR R () AR E LB T, R @E s mE
TRER A LT, 7056 B ORI AT R R T D 25 . fH R, )
REAL %, — 138 % A7 40 [6] (0 50 B %, A S B 0 38 1 S Y B B 1 2 A
WATHETT V6 “ 38" 45 , i
TE,BB <<, (63.1)
B B 3L 0% i 060 R0 T LA ) 9 A B 8L, B0 4R/ Tk 45 70 X AP 00 T AL
R ITREER S LB 4 B RN  HE X BB B TAL, B4R
F A58 BE X 378 B B0 PR % 6 3 (3 - WA - BT E 45 ( de Haas van Alphen)
N ) @, A 3R BE ) B A A E X Bt 5 & R 0 & BB T 6, IF BLR AT Bk

© ZBFE,—U)G RGN R A P
@ XA A § 60, (R AR B X FAR A T AUBEGE T
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TE KBRS MIER AT HHE. M EE MRS 4, ERRITEEER
/9, HOE $OK T B T 09 % S Fokese , AT AT 7E 3% R O 28T AT BF A (ML M.
NMudmun, A. M. Kocesuu, 1955 ) . 33X B 3 ] I /B 24 88 1 1E 23X — &8 47

BEALIR XM G MRS X RER THIEGSH AR TNER. B R
T RESEFITASHGE (7 k) Eah B mREs. Bk, ¥# %
BiRBHE OO TR FREEHABN LG F 2B REEES W
- T B AR A . FRATIA K, e Ix Se g T b 0 R o PR A BP g (62.8)
it SCRIE n B R

heS/lelB >> 1. (63.2)

X FaRE P RERRKREREALE ~1/a, HIlL S ~a™ W 54 (63.2) BARRE
W[ ELEE 222 T EMIERE).

IS HBER MR BER B RBERX(62.9) B, Hp g, (k) ZHE(62.8)
I S RERAT R AR ER A A (58. 10) A . R, thEHRN%H Q( &
. TMEFHAER VERE) WBE 2B S T TP

lel BV n-e,) (k)
0= -T4:2hc > | Z 1n{1+exp——?—}dk“ (63.3)

THR s RESFRETH & M4 55 O T T4k, DA JRATT M 455X A TF AR LA RO B 1 5R A
TP FRETE A A 2N R SUE AT AE R K E] (BB A ER) R A
Xt dk, #EATER 51 9 X [A].

BARINMM QP4 B EHBRE TN (F QXER) EBTFHEMAARD
AR AN (63.3)
%F(O) 3 F(n) = I: F(x)dx +2Re 3 f F(x)e™™ dv. (63.4)

i=1 *0

AT (63.3) X2, HE WX Q ARG TR B EE, RNBH

o

~  |elBVT
n= - PRE 2Re 22. (63.5)

ﬁ¢&%ﬁﬁ%ﬁﬁ%ﬁ-
J’ dnj]n{l+exp “-E'T—M} z"i{"dka. (63.6)
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CﬁS(é‘,k,) 1

n(ek,)=———"—-— (63.7)
2mlelB 2
[ He#e(62.8) ], 3 H N (63.6) H## dn RIS iT H 2NH% de B9 S
¥ z Ho =€ a2zim0n
I, = jﬂ fln{l +exp—T}e gdkzds. (63.8)

Xt de KB FIREMEEERFMN(BAZF) BABRSIRERE e =p, MiEA R
EEM.

BT nle, k) @2—TRKEEE, (63.8) PP HAMIBEFR k, MHERS
PR, X B4 i (RS dk, BB TH R, B X LG 9 E SRR B (R Bn (e k)
AR R A B b (H TR 08 ) & X H. B F 2 RSN ERTEORA n
(EFNHEME e B 0 1R b, BRE0) BIRE AL KR £k, , (o) REHH
— IR R TE I A B R B A T BB R R R B

2
n(e k) =na(e) 4 (T5) (h-k),

2

n.(e)=n(e,k, . (&)).
MR S SR T R BATB K, =k, B EOME. 25 RAB ), B HRAE A X Y 1

Tk K
- B, —eydn, 1 | §*n
J’o ln(l+exp T )dsﬁ ’E}E
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de il
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EBEMAEBREARN(RESHELETEEES).
WK FHBIAETF exp(2miln,, ) B o WP IR T ok B 13 3 88 4 1R
HEEWH & —p, ~ T RIS, X LR G40 A0 de BIFAHIH %K. TR SN, (&)

L
]

- exp (ZWiIn" t%n ) de.

X
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XA KW EZE AR, B W eE e R R T e .

n,(e)=n,(u,) +n, (u,)(e-p,),
HF 10 n/0k> | " ETHEURTE e =p, b2 HEARE. KRG, B ¢ PG HT
Mx=(e-p, )/THRS HE -0 BB TR -u,/T(HEw/T>>1), K1)
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~ exp[ 2mwiln, (u,) in/4]
fo = - Z 207 18°n/ 3k 112

ex g,

EANREAIE o= 21 KM AL (BRAEEE F5H) AT L p, B8 p, B K
IR (63. 1) MBLBE BB <<p. TE(FREUE A AHE TR X B M BHE AR RFH, X
RHEANRE n,, ()R, LR BB/ TS R EF Mk BE, 7
X ERF n,, (u2BB) % BB BRITBIL T C 5.

. arsinh[2frrlen;(,u,c,) 1.

~ exp[2wiln,, (u) £im/4]
2 == 3 P2 19%n/ 0k 1172
ex £ ex 4

o

X arsinh[ZwilTn:;(p) Jeos[ 2wiBBE, ! () ]. (63.10)

Hepg, =¢(k,,). MABHARRERNNSEIHE L, FFHIILRA63.5) R,
Y% (63.7) MEyE 3L, el ¥ n, (&) HIEN k, K

ey

Q

WIS EETE S (e, k,) MBI S (o) H %, K4 \\\% g %»

T o= p BRSO E AR B ARTE. 2P 15 148 1 8k § §

T B O AT R L (AN K — A ) R A N
FEHTE LN T M. 75 (63.10) R % ex 3R #1

5 BT K O 1 AR 08 R & R T AT Y. N T H 15

WA EES , RN AL S BT 76 & WA M & 50 s 3h e 60 [ e R it AR 18
(57.6)WIE S, X TTREN
# aS(e,k,) B

m= =-— =—08'
2n de s, 2mon (M)

He S, (&) =Sle,k., (&) ] BBMER L SRME S LS (,k,)/ ok, =0 HBEZ.
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=142

0 = z i(—l)fﬂfcos{(l%i%)},
A

3*S(u.k,)
ak’

q, = 2VmBB)”"  (63-11)

m’
jm )
cos(’n‘ mg“

7 5/2
T I2h3m- E

e« sinh A

A = In’Tm" /mBB J
(m Z2EFHRLER, REFEN + 52 - S0 TR/ EE ik X#Em) . ©
AR B M (A AR B ) i A L @

1 802
= -, 63.12
M VoB ( )

X, (63. 1) A BME KM RETMRROHEF—REL. BT RKENEH R
H(m M S, SHTEAR),— Bk MAFES BHAHEES. RNEHH
] (¥ 5 7 1) WAk 9 BE A i 3% 38 43

" e 1+1 . hzsu m

M, = z Z(—l) Mjsm{ (Jmt?)}’

B (mB)™S,, | &"S(pu.k,) | -2 A
wm PPk | ok o« sinh A

FIEN(63.11)F01(63.13) BMEH W E R B R, 3 H — ARk, 53X L bR
HATEMAPHT REAKREANS I RERTNTTE 1% T4 E 1/B
WA, E%¥T

M, =

cos(qz%‘gu). (63.13)

1 _4wmg _2mlel
B 'S chS,’
EANEED , XL AR S5 R E X,

RIESREMXRGET A/sinhd EHE. 4 A >> 1 B, IRFEE B FR,

(63.14)

O HBHEBTFUHBRKEEERH b = V2mp/h BRE S, =wkl I AX(63. 1) N EFBHEL
§60 18970 £ (60.15).

@ X B BT AT AT eI kR e B 2 (63, 12) . M5 40 K B AE R IR AL
B, R RN RE
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61}=ijmav,
ok RUHERG]BEE =815, 1) 58], 7 o8 857500 T A8 US54 0 ML (S, T,V E
R ) . AR R G B FILA R B ROES H( § 62 BRI , TR A E 0 TP 498 B B 9. 2t
RLAE S LR NG A EER R E K5 B RIR . TR S 84 TN TH B TR Mm%, B i
802 = (8H) = -%f (j)sAav.
BAE HEE X () =0 V x M 3] ARSE 47 4 S BLSH , R AT178 5]
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LB FIRGHER. S A<1 B, BHF A/sinh A ~ 1, HLHREHERRE 2, F1 M,
HHRMEFRBE, TEHAITEHBEER FXHER.
AT LR R AT, AT
m* ~m, wp~KEki/m, S~k
Hf ke~ Ve, BEAKEMRE. TREBH
ﬁ~vﬁ?f&m~vnp(’9—‘9]sﬂ, ﬁ~nﬁ(@)lﬂ. (63.15)
B © I
Horpon ~ by R FREE. MW BRI SRR % RIS (LM
id), AT RABT AR B X HE R
M ~xB ~p mﬁ—?3~nﬁﬂi—3. (63.16)
Heb y RUBAEN“LE"HS, LNEBEFSEFHPHBALRLAR
(ZEFLE §SDMEH. MMEMNR N FHQABEESR2~VMB ~ Vnpu (BB/
p) . R HBTE IR E R, R E B HRG DT S 000 R A E4) -

0/~ (BB/u) " << 1.

RIANTF B TCREIT B I Q) ~ Vi 0/, ~ (BB/w) ™. MR s, BEAL 38 2 B3
35 /B 43 8 K T 2R B 4)
M/M ~ (u/BB)'* >> 1.

RLZAE A R RE AL R 5 B PR 2 56 T B4R S AR T A B0, 7386 P ok
BT FIER FRIE RGN RIET) F A B8 B e A 8. X
AR G BT RE R AR EE : Ae ~ b/ 7 ~ hog/LCESP 7 2 P R S88 ) G S  45
R H R o, RETHE). M8 R A REG S BOEALIR S 6T L. £ B8
BHIRE R E T RER R HIE M Ae /DT ERE IR, k5, VA -

' hwy >> hvl. (63.17)

T T—0 B (& (63.1)) R HIER /NG B (5 [ 560 4 3 1R & 4
(63.17) TR 28 ). oA REALIRAF M, B0 E 77 LA R BRIV 38 1 B A8 e[ B
K M/B ~x(u/BB)"* ] AE R, AL % x = 5M/SHD KB 45 A (% HAER D) . 5 h7
bLOREEE, MM RRREE T, TR m

x! ~x(u/BB)*. (63.18)

FERCREA LT R A3 2 0 9 35 5 TR 58 M = B — A ( B) 5 6 P 3

B ) K7 M LR ARG 1 Bl — R B2, 4 108 16 7% (A. B. Pippard,1963). {0

O O TR S AL 9 A BUJS 2 M B R BOREBE , T AT F % 1 4 1) 5 0 B
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BN ¥EREERERD
(gg)r.ﬂ >0. H
Rt 5 be Bl £ x0F DL AR SR A AT BEAY. X B B
1 00 5 R BRI B B 2k ok R L D BT e {4
Br=AEMAE(HBERE §84, § 152) AT 2L MM
H . H(B) BV fiy gl £ 32 B b X4 R F 7K OF i B 4k 4%
Bt ad, & & £ &9 PTER 53 BA R 8 FUAH 25 5 eb BRI cd
B %t B F AR A
B & RAEdm RS, ENG 555 O [ B
77l XA B A ARG EE H R O MH%, A
BEE O WK, UG 20— R AR, A R IR 16
R 38 BEA B BR B 28 fh - B R 2k BB 0 o B, BEBRL 3R ¥ R R by B, AR F
B, 2. tNRA¥ 5 5 R AT AR, 4 AN B 4 B O — s6 B R [R) BE R
BER AR (R XEeRXUTHFTEESNBRESNERENRSE
(J. H. Condon, 1966 ) . ;X Bf , 7} 3 © 55 T WS L 58 BE XF % 2 B9 F 2948, Bl dn, £ X
[8] B, < < B, , MR BN SR E R B, M1 B, W2, % © B3, B, E ik
BN, T B, 2 B (AT AR B 98k L |

§64 HF-FETFHEMEHR

E4 Wik, RATHRIE Bk o 16 S 7, 26K 3 B & 1 Bk 5 3 (RIS F)
R A . S MR EL A PR R AN T 0 30 5T KR T A S T 8, T o P
AT RES TR B AR AR .

H T — P F A AR AR T 0 6 R (1 3 T 2 T o bl S M 0 PR R
fE R AR R F AR A ) 3 A M PR R 0 L T B P OB S T B SE
P A, B T 45 S 01 4% 161 S LA R S RO AE B AT S 2 M 2 M . 2
IR, B A BT AT A TR AT L 0 1 4 1) R B VAR, 5 IR R B L
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o F AR 00— BB, XA A T B B B R TR

Uy (r) =%[W(r—r’)p'(r’)d3x’, (64.1)
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HIET MR o B9 E EEE/D. RN A — PR (64. 1) X, HEHE, AERNK
k<<1/afyE FHERIRT  BLEER AT LIA B TF. B W =wd(r-r') P w
W Ugg =w-p'(r)/p. EETHR_KETHAREE XITHMEIBF -
AR ELAE A e R AT 5 AR

~

H,%,,=%jﬁr;(s,r),a'(;,r)ﬁru(z,r)dix, (64.2)

Hep o,V R TFHA, W) RHEETHHNERAEEER . S FAmh(Fil
FHAER) B, B A (24. 10) 45 .
FEMA R BB T RS A TFRF - A FHILAERN, BT B FRARE
G Fh & AN F B SCH A T4 bR ek B
D(X, ,X,)=D(X, -X,) = -i(Tp'(X,)p'(X,)). (64.3)
Bt Rt AL H @ FHEOMN(3L.2)kRIF. M FAHAE T, EBER
R AR P B R

2
(0 k =£ 1 ~ 1 _ ok

(Z0 §31 AL EPRIPAXNER A=1).

AVEHRT - FAHLAERE R, 7 LURE B4 (64.2) S g 5 B 4
AR.K[R § 13 R 5K T B A B AR BT ) — A B EE e aithie, m
BT RBIM (ESh BRI EER MM O,

BIRBEATTHKREBE TFR(LL)MEFR(BR). 58— REBH—EM“4 -
BIR"RMER. 4 - FBEN P HETFRMMTHET 6, =i5,67(P), lAmE
TREMEE. 4 - BN KWFEFEIMTEF D (K), B A4 5 FHAKEH
B EAMEBITTRAERAALAN - KFEL, BIHELE -1 WiNEF

—-iw/p.
Bl 4, H 4% K R B 55 — 045 IF B P Bl 22 @
X
;—%}-—P (64.5)
Ok N 6 A A =K R

O WF-FTHEEARFORER (4.2 MHWERMNFRFEDNEPIHLF—RFHE
fERSEAT M, Pt , PO 19 150 9 P B A A 0t A L

@ @HFDO(0) =0 WAL H B FRAM[ 2 (13.13a) ). X B EHRE, 7€ 00 2 AjE
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i8G(P) = —w—j[G“”(P)]zJ Gf“’(P—K)D‘"’(K)LK“ (64.6)
p - (27)
75 1% AR o B 5 — BB IE AT B iR
P
EQK (64.7)
HAgH =
i8D(K) =2w—:[D‘”’(K)]ZIG"”(P)G“”(P—K) P (64.8)
p (2m)

(RE2 FETAHRHEFHAEI 6,6, =2; SHE—THAGFRKTFEAAN BLE
EEF -1, §13). |
HATRUEDA , & & /L F - 75 F 09 48 5 VE AT 7 2% oK 1 P I 6 5 B0 F 1]

“HBEIA"HER. XTUENBEL R — T TFREESE FR#ES — 18 F
Fr W W (J. Bardeen 1950 ; H. Friohlich,1950) .

AR 2 B9 4 e T 22 0 BB 75 1T < B O 1

P"=P+K P,

(64.9)

T

PF2=P1-K .Pz

4-Bit P=(c-p.p) . K=(0wk),uidT=0REFTHLEE, EEFREER
&y 5 I B R R B T £ R 40K

’ 2
F?ﬁ-a.e;:ram,a&, il = ( _%) iDm}(K},
£
w’ I

r=- -
plw’ —u’k +i0)

(64.10)

Wit ho =&} — &, , bk =p,| - p,.

HRER, VKR EMEE TSR p~p, ~ha. B TEE hk~h/a HIfER
fivk ~ hu/a ~ ho, TR FHE FREHA ~ 1, b o, BEEFEFHE (WG TFLRE
hop <<ep). A—HHE BT AELEHE ¢ - B RMER. B, DB FHE A4
HTHH e -epl <<, MBRE

Ir'=w'/pu’ >0. (64.11)
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FRE I B CREEE( §16) , RATRE], EMFF SN TR FRAT . &
o Y4, X 5 R HGE T 3 B 25 () % OK 1 B AT R (3L 5T BE R BB E ok ik
~ hoy ) W T 7 2 BB T IIE P 3 E BB SR K/MEE §43 PR LR H
X AMERD.

§65 EF-EFHREERANESERBEFLEENXTE

BAERMNBIFR BT - B FAE X 28 b i 7 Ak 6 R Q.
£ § 14 FEIERR X RKEEEE AR c(p) WBE(SEB KRN,
BT A=A R E

de(p) =3(e-u,p) -3(0,p), (65.1)

Hp Z=6"" - ' RAKER EXMERTHENESSE FHIAERSIR

MEBE, MM F(EF) “HE"FEHEEJEMIE 29 HiE(64.6) 2,
15®

3(P)= -8 =8G/[C” ] =
i e r-0n () S8 d'K (65.2)
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18 & BL7E [ % 30 G‘“ﬂaﬁﬁ%%ﬂ 16 10 4 B FF P A A O B A AR A B S X
S eRECH

¢V (e -p,p) =Zle -p=" (p=py) +i0 - sign(s-p) 1™ (65.3)
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Tk Z AW p J5 EI AR AR AR R P, RATH 4K =27k’ dkdwdcos 8,
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(65.4)

@ HREVEHCw BT TS AE T S R0 w, 7T LU o F BB B0 R 2G5 DI B A 5 0 M B %
(~6p) , FTREENZp ~p. Bl w~ gy

@ B -WHAARMERETF A B. Murgan ) THE(1958).
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2pkeos 8, ATEH
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TE6S. ) MBHRAFT AREESHETFA S p, AXRAEFBSTHT
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Feak 2 B9 JEER AN g X Bl X B T MR (2 ) I B8 E AR F Y
T B S 5 .
AL (8. 11) A (65.5) o 7r 5 ) i 3, FA175 2
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XRGRE  BAARBELHRKESE. BRE AMRE(T44)X FALFE4.7)

5 EA 8 uﬂa(—“a‘t‘“) 0 Bl M F L HH.3 H.

BT WREAS HAREE O, FER R E b ENHR. £ 805
A A T B LA M) RIS T A LI, B o B AR S5 R
. G PR B SR T B LA 4 R 0 B 2 40, o R A R
FACH MMM, BT Lo L MM 0755, B BH — AR @ T 8
BERI R A MR G H,— — H, 00 (75 8.

FE MR AT MR RS M BB X — SR, B
ek AR L P2 R  AEAC A T AE RS 2RISR o7, BT, AT RE %
BITAHE M b YT B L (65— WA, SR AR A O RS I PR

Fan = [ (“L4 Lg 200k |

: 2 2 "ox,ox,

K R a I, AR R M =0, 45 (74. 8) & I % 4 B B4 O 0
T LA 2. OV YT AT U R B AR AR M

REBUSER (74, 8) JAT A 4H (652 A RBISH) , 18 th
1 J'L
?amm,

UG B RO TR (74, 7) TS M SRR (69, 1) . B
T MR E LK BRI T

aL

II, ='yozu[L xa——) .

Xl

]dV, (74.8)

L=
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L=L,+1l=vL,+1, M=m,
KB LM m &Ry RRB L FHTMKBANER B3 R(74.4)H
(74. ) KA Z R RA M TR

oM
o =L xy, %:TLOP x H,. (74.10)

XEFETHE(LDAEMF_NESFTE. QN H ZHM/DEBBRARE
B R R AR LM B L,m BA M.
Xt F 86 T A BER , iE 3 (74, 10) 45

~iwl =yLam xv (74.11)

—iwm =yLya(n) k'l x v,
AP §69 B a(n) =aynn,. n ik FIEMRNE XERE-FTESv K
K, BH

ylL,am =iwl x v, (74.12)

KAWL B L, EFRARORERL . B m H I/ BHEIRXRAE - HE,
SLENAR BT R B BE O R

w =yL,k[ aa(n)}"". (74.13)
TR REHANKBREAE, BMEREER FOEER ¢ = o EHIEM P
EHF b mAMEBERNIE LT PO, 7R (74 11) BT 1 m [a) i) 55 5%
F OEIEEFrOTVEH OB RMEZTEN. XEAARERE T AMATL
A % AL 7 1.

MR (74.12—T4. 13) FEH m ~k(a/a)?l <<l FEDC SN Em -
RV RRER & 1 S, T B X R AR T BRAE AR O B R A fRGR. ATIA N &
R R0, T H L8 F &0 ) 53 PR ESD. B Mt 2 .

HTREmB/NRABRERSEBIEXANENREREST. S&BEIER
), i BT LB 2 75 4R shasd BT 7 A4 W #E 377

TEFTMA A REERT S RHERERE Uy, =KF /2, HK>0. XA
Y H 88— i - KI5 F5F 16 34 805

H, = -[a(n)k +K]L (74.14)

O REBEAN X A Y % h L Hulthen, (1936) 8 !4 #9. M. H. Koranos, B. M. UykepHHEK,
(1958 ) Fl & WO T % 5 tH T2 5% 4 ) B {L 32 .

@ e FeCO B TFRMEY ERFEMATE S Fe BFH MMM (HAAKD,,). AHIEF
) B 6 = Y O .
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gl Al L, 2 R4 SR et 7R (74, 12) A ok B AR ok” + K BIRT R3] B I
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£(0) = hyL,/aK (74.15)
(Ch. Kittel ,1951). T 1FEFT, M GEPLE L T & ml F £ % BAF AR (f A
(70 12) F ) — K HFF). B FHMISHER N MM BT RRES BT EH
HART /N B PR X e N, — MR TE R B A L R AN E N E .
THE EREEE TR ERIEREER TR BEAR(71.3). (WERXH
Azl 2,8 A BEE & A B RS [E. ) E T IR K
£(0) << T<<T, (74.16)
(TWRCIR S—— BRI SR IR BE ) o] LA I BB 0 (74. 12) =, 75 38 S 4
w(k) =yLya"?[a, (kX +k°) +a,k’].
HH(L3) XM AT ERERFAERN TR, 4R,
47T
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HIRE T <<e(0) B, B e B X #1002 8 258800 0/ § 5k
ATHERGHREE L SIRERRKER, b 847 4 A0 68 B Wi F R TE
) — I

—G-L:—GLG-GL(EﬂZ—zL) (74.18)

XE G RRE LGB 5, 154 0 1 e 5.

BE REXT G MR BN AT B L ML = - (1/V) (aF/0C) , ( 8k
RHHH A AR (54.4) (B HB). ) ERBHEMUF(IL ) WAR

L =L(T) =1(0) = - [32] 1-1i;f

Y CHAFBARER FHEHABTRERL a(n) K —aln)k’ + 6/L #
7 J5 1% i

(74.19)

de hzzzfaa
6G 26

RA(74.19) H 843, 3 FIRX (74.16) , B J5 15 2
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lzyLﬁalﬂ( a2 Z)If’z
TR, A RBOE M, I FE BREF I, B (74.19) 3 4E R R K B
R B Bk E I AR P

L(T) -L(0) = -

© HE 0(0) =£(0)/h Fi b R gk 33008
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MEH S5, .5 MemEEREXSXE(T2.4). Flins
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5(72.4) B AR R (EE B RTINS TF).
2 (bl 7T B 3iF
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SA2—=..§_S, +§f +§: =S5(S+1).
BG (74" )RBH . BHS, AR KTTREE S, =S(BI, & a*a=0)

RPRAS SR ANTGERIE). K5 S EME S, = -S HRE(a'a=25)HH
Gl

XEE—R,AR(T4 . DAHAREF - MHRNES, CAEA—YFEN
VERR. BB G G R R SR A R T AR
WEA HRE S, = -10.

BT HE MBEFERAAF T EEOY EINAFRPGITE. WE—I T
BB EEURE o TR, BN TE&EH b T4 SAIER TS
TS o MREEALIRIERI T . W TR S S HAER , BFRES/, TR
WS HAEE SR TR EX PR HMBIE). X EkE % a'a, 1L
REMG o M a ARG NERNE, WA (74" 1) BRA PG KL Z8,
(74" . DRARHMFER

S, ~/25a}, 8,,~/254,, S, =S-a a, (747.2)

ETH BTG, KRR : S Fm. SR, CHia 8
WHEBMTF (747 2) X RR, RRTE 2 =2,y" = —y,2' = -z WBFR R R CHE
WM HARERETFR,y RS, ). BR BHOESSEENEREER

»

K8, =8 .8 =85,,8 =-5. Filt, b HALMBATE KT (HHkRE
BERS, = +1)HERER Db, WX —ETHK, AR (74". ) F AR,
S,. =~ /28b,, §,, ~ /25b; , 5, = -S+b b, (74°.3)
#(747.2) (74" ) RRARBBRRMER(72.6) , AEBAE FEER
R R AR K, BRI — BT S AR R,
R PE TR AR B 7 R ARIT Y A SR, B
r,—ry=r,-r,, Ya-a =b-b'.

WAARBE T AT DAL, (h FESEASEME N I, =],). RE, B

© HRARHERS(747.1) & T. Holstein, H. Primakoff F 1940 4 48 4 f9. {0171 %5 5 1 3 245 %
(747.0) FREVERE. Vit 9 5 @k i 0138 36 )8 F P. W. Anderson, R. Kubo, (1952).
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§74° BHEREWROEEHRS

B WA UHHERB T a RFER. @ ARRNHHE, S0

S g H
H =S (7 =017 SO -0y 3 (8 a, +ba,) -

-5 > L +bla,) + 1 (8l by +agb,)).
XEFIAILS J.‘,,'-’f’c%ﬁii%ﬁx Jow PV 5 @ 0 IR F R — A & T S0 0 R

(74°.4)

A-I-I'h

F A [ 9 3. i A
([}I,:!} = Z J(]‘.Z)

RERBEBREADRESR, HI(72.7) %
iu - Ze—ii(r.—r,r)‘]{l‘),

JL = 2w Ze‘* Fa=red) Jo1
k

i, = VNS "y, = V2N e, (140 5)
- a
a; = J2/N Y e*a,), :
k

= V2/N > e *"a;,
CHHRSRABT SBIAESE T N2,N F B S B0,

HoAth B & B 5 2l

LEEIAW LV ER 1Y,
FIRZEAR , FHE (74" 4) R FEER

H=S(J® -J"y + > [(A2)(67 b, +a,b ) +(B,/2) (4 a, +b,b,)],
(74°.6)

= =28JY, B, =2S8(J" - J& -y, (74°.7)

B I A (74 .6)&»iﬁ£§$fﬂ?§%ﬂﬁﬂﬁﬂﬁ%f¢ﬁﬁﬂ%%‘ﬁ§(25 7), R
b, KMITF(25.8)R

A
BAGBMBXSEEWMAR, L RAEARMELR a, #1b
e, BIE(747.6) A 0tk B

I ] (74°.8)

@y =uly +o,d’,, a4 =ué, tvd
B AT BHRETF (747 8) 1 b, M&ER.
bk-utd +u,é,, b =ult£; +u,C_, (747.9)

BB e, 6 M d,,d, 1 S SR BRI AL 13 el R TR B
PR ONAE §25, 68 uy, o BN A uf — o = 1, X W RGNS N

W AT, FRATTLALEVF AR [E] F § 25 i 7 ok fi s 4 05 B o £ 1L

E 31
(74°.10)

u, =coshe,, v, =sinha,,
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IR FATT LME AR R

K (747.8) (747 . 9)RA(T47.6) . WAE (747 . 10) FS & o, 8 LK
coth( 2e;) = = B, /A,,

EVH R X T B BEB B 1 58 S JExT /i .

SR AU §i0hiR e

H=E, + Z e(k)(é ¢, +d; d,), (74°.11)
R o (k) —HESH B hk E‘JEEE%EE?E?EEE EET
s(k) =—-/B - 4. (74°.12)

RIFE(74". 1)K B, =4, #ﬁﬂ%ﬁﬁ k 4y B 69 R RIT, IT B T 7 T
B 3 F /0 kBB o (k)X k1 REHE. XXM F E—95 2 WHEE M4 R,
REARW TE (747 11) KBTI, TE 3G Bl b 3T B9 &, #B & 7= A: 3t  E I
BT A 8 3.

HESHEEEM(25.13) A TFALH

E, =S (I -1+ [s(k)—%Bk . (74*.13)

AR BFBED. BR, E528ROE - ZH R 1/5.
SN EKET S #5 ME Ak R B A L, B T 08 18 T &R 4R B0 RE AL 3R BE
B A(747.2) KR

(S,):S—% Z (asa,) = S——— z {a, a,).

BN F (74" 8) R B RE N B TEARR &, 4, M4(&76,) =(d;d,) =0,78H
T=0m20F(25.18) AR
(@, a) = 5 2
BN CS,) AR, I MXT & KA ERIRT vd’k/(20) SR BL4
1 vd’k .
(8,)=8- “4 R R (74°.14)
ixgp%ﬂmmﬁ:mmﬂ,wﬁﬁ:mmkéramﬁﬂaﬁﬁm'.14)ﬁ:rbm
Bor. (IEBE(74°.5) SRR T S 0 3 A 3T R). X FrEREREH
1 F IR S AR T B T L 18
(8,)~5-0.08.

REZE, EHEREENEE S=12, M2 RENBERLRENT. R
T, F 4 R AL 3R B T LUBA B/ T R B 8184 AL 8, 78X 2K B g X
EHREEEN. SRESEARBESWHEER, XC 58w A 5.
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FEWE W, IR 2560 A &, iT RS BB ROR . SR ER
TG EN T T YR TR /MR 25 S 3 0B HobLF 8918 31 F 1.
EEMENENZE R F I BTEEHNREZSEWEYE. EHRHNEKE
B, 4 A9 2 B BE R 1) (0 4 35 , T B A9 P 30 X A B T R /N R AT .

MBFHFHMERE M EBREFES, SRAENYHEBEAR S, 2
ENERHETHN,E - SARFAEBETH¥MERELBEFOTEHE. THAE
AEHHWHE AT LR E—FE ST FEY.

FESLY AT TR, v RE SR O B9 G T R AT A AT B 6 o6 F A% PR R BOK R
MFPXF AEGNEERFEE ¢ ARAMOER. @8 X BB/ E L FREKER
¥y r 2, 5 ¢ BAE SOR FAR e B I X — 4.

G#hIBEREA = (A AHR, P A =0 R A RKE. HE
S h Syt X SRR B N R ME— Y, B A VAT X AR BN AT AT R R A
FriB e s (W 4% §18). MHAMERFEIN N EHERFHERL LA
SE SCHETFHE AR R B B 2 7= A X PP IR — 1. ROV AR EET 0 AL -

A'=¢p =0. (75.1)
TR —MRBRHE. L RS 3686 F 48 516 ot —»8)
Jn 38 ) S04 B P A S B R b AE I, 33X A LT 6 B8 4.
TEMAEPHRBRERTIRE=E KR

D,(X,,X,) = —i(TA,(X)A,(X,)), (75.2)
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(ik=x,y,z BEHRBETIR) , WARFTES[5036. 1) I RUELARENT
A3 4 A5 BEAT P I H , IR G R A B A A S A BT A R B OO TR A

FORER A, A, RS EHHF PR ERBAS. RITGESS A R

B S AT (REFR oA P 6T ) s B GAE (75.2) 1, RIX 4y A, 1 A @,
SR, 9 1 ST 4% 0 X 10 5 K6 4K o B, 1 R DR B 4B R R R R (75. 2)
T 2 ) P A0 S S 3R A K B
ipi(xnxl):{a'ﬁ.-(x.)zimxz)—,ik(xz;.,i,.(x,n, bt s
0, L <t,
(TERFES W 2 6 () 52 S 55 3 6 8 19 58 L (36. 19) HIXE R ).
XF EHPR 2, B PR B BN B ] o L, BERBAE R, B B2 =1, -1,k 5
B BT EEESN RS —BIER, ERECP MR EAL .
DY (tsr,,ry). I BR B HE B IR AT 4 B O R FE R T B N

Di(wir,,r,) = [ e*Di(tsr,,r)de (75.4)

1]

TEF 58 15 ) B OE R /A USRS B Bt , R 417 2% 240 A 0 1 B 38 4%, i i 3%
T HIW R BT A
ka << 1 (75.5)
(a AN BRAFFEFRIAIBER ) . 763X R0 B A, 0 7 4% Ak ok 3077 LUE o A R
HHAEMFERE—ENHETE (o) IR u(w) LR
Ak, E BB S 4 R EAE AR

-~

N B (PPt
V= cf; Ad’x. (75.6)

kb J A BB BT A M B, mREN R DA AR S
“ShERT R () A HERAATSENXRN

V= —%J‘j(t,r) - Ad’x, (75.7)

© GHHEEEMNBE LR FHEAKRER 4 BKB D, [ A (T5. 1) Dy, =0,D,, =0].
FitFFHTFRABIGHRA KR AR 5B TR NP e AT X e fxwe—#. R
MERHEX(T5.2) 5REBIHEXE-HE. XBABMEXSHABF(HEaQEET)BK
o B Y SR B — 1.

@ REWESOB(EFNEBRREERRN . BT e N JjHEUPRE). A5 60)FMT
BRITAF MDA RAA, EIRMIEM MR, TRZR g AR HERREFHF SR (HE
HF)MBERAES. AREREAHTZRTHEABE TRSBERAIIAEF - TETEELS
TR AT T RARBMBE. ERE A > Wme BITEEE(75.5) BREEWENES T, X4
1 I 2R H /DAY
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A\, EEERP(LERE, §125) ARV BHMNE x, (a=1,
2y ) HRFRAE—ESNHBAMER T REWIT R, XBEMABA L A1 (1)
ik, FREMEFEHEBHREMFELS S

V=3 fi,
seak 2 BB « MR EMRERT BRI FHMEx, () TIRI L () HEHE
Zl MTF—UIRMEETSE XM RRTUERTIER:
X, = Z a,(w)f,,

(B LN 2, =0). EXBXARFHER o, HFAREH-NBEE.
Hx, B, 2 T (8] B2 I8 AT AR R BOAT 2, 10 4 Pk LA B R TE M 00 ( B RESE H LR
W FHEHT) AR o, T B C KRR R,

WALTE B8 W& f, 1 x, B %5 A] 4 A5 kR —— B W 1 5 AL 4% r 19 R

W EHERTEREAR VEYERTFIER.

V== Jfa(t,r)ia(t,r)dax, (75.8)
THFHIE 2,00 £ 0L RAY

5 (1) = 3 [au(wirr )i (r) 'y (75.9)

P SUBRE 3 I EL B A o B A A A 0 5, T D R 4 e

a,(wir,r') =a, (w;r' + r). (75.10)

RIBARARX[ WBLE(126.9) ] BRE RAT L N RIGEH 2, (¢,r) B0t
5 1 1P 218 .

a,(w;r,r') =
:—:iJ‘m el"”‘(i,(hr)ﬁb(ﬂ,r') -x%,(0,r')z, (t,r))d:. (75.11)

AERNMERREOSBBEM L. MMA(T5.7)5(75.8) M pE
th  SHXIB AR «, BHEH A/c B MEAR(75.11) fE X (75. 3—
5. 4) R WENE o, (o;r,r) GEH B
- Di(w;r,F) /He
— 3,
B AR (75. 10) 57 %0 7T 45 ( % 36 8 3% 4 )
Di(w;r,r') =D (w;r',r). (75.12)
KEX(75.9) AETFIIER

— 1
A (r) = ~EjD_ﬁ(w;r,r')j,m(r')dzx'. (75.13)



- 300 - FNE BEHKE

FHE A ERMNFEPEW(ELFY, REFIF kL) B#T KT LUEA
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e, (w,r).

FERMEEH MM TS 1), 4.
B, =V xA,, Ew=i%4m, (75.14)

HWhk B RN RE, ES5HRHA B, =p,H, PHXR. Bk, 3t FE, R0

HHEO

2
-1 W 4'11
[ rot;, (L, rot,) - c_zgik ]Aﬁw = Tlm'

W (75 13)TEHG A MR TR AT % B 0B % DY w6 5085 J2 7 72
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Xt F 4 i [ (R — BT AR, 25K B o, 70w, VT 45 045 B, X 4
TRAUKKEL. BEFE-BELT 1, HERTEEBIRIVANES T
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ERFA RG> HFEE, KESBERDLUAWE —FEW &M £HE
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PR 2o 7 9
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phatiE# KB E BIER. Kl
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EERXE H(p=185 B —5) KfEHA.
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(AR BHREFF)MERKEREEN. XNFLIFREWEL e
RARFABERARERNEE. BOE—-EeEKANKEREEN, XK
BS AR E ~ r/ 2o BT B oK B A 0. LUK, B S E 4R BE , LA R WK 75 9 41T
BT KT IR F LB, Wik & i — DIPE R E Xt & bR s T ik, B 2 ik
& A RO RIE.

BRIMNWBE, BHEEREESSINE ENERHD. EXESHE %,
A ook 0 8 e 25 AR O/ A A B AT R el B 8 b ( 20 D R Bk A B

FEEu=1). RIVAN, s 02 LTI R R G0 500 8 5L 8U/NO L 5H. 3P
it I BE RO fk

5F = (8H). (80.1)
AL 3 BAk TR B H ST REEL 2R ERER

O AFHAMREE T U. E. lsarommusnckun F 1. I1. . Tiuraenckuit, ( 1959)
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T). ¥ H R
H=H,+V,, i’m=—f;“-,&d3x (80.2)

FERD. Mk Ve R FRRKEEMISHHEEIER, T H, D asia R
B9 R E A, HoAe A E B iR TR O6 T BT R B9 [ A8 3R U, (80. 2) AR

531 TR IRAE T — YR b, << LRI, ATIRALRF HABTSK]. B

HARKEGHEABLER EENE- MV BFRTANER oH Fa s

A—FA o AR AT TFEFES BT /8 EER.
BAERAAE(80. 1) AR B Al FR 2 N “ KA TR E S R RS2

TEM R PELX 7 FRBER, IR EBR PR T Ve LA — TR 5 5.
Rl (38.7) —HERY O 3k , RATA5 B

/T

8F = (T.8"),, & =T exp [ A*dxar, (80.3)
(o), )

AR oo ) o RAE F W WA B o H, 075 7 307 40 A - . IRIEEE R R B 0 R 0
AT LR

A" (1,r) =exp(rH))A(r)exp( -7H,). (80.4)
SH" A B BB FMAA P8 ¢ B WERERE L. Hh O ARELELETS
A B AR AR T, BT LA A F A i R T B (MBI ) — 30 4R, 4 FRTF
iy o RPN XRE , B A, o8 8 T 2 8] B A B4R .

AR A S PR 0 5 R, 3R T4 (80. 3) o B R B Vi MO TEJR
FFO. Wet{ERIFHIE—H, A HEH A R, R T B A
KRB W R T . BRIFOTRT (A ik A" m) 4 oF—FKit &
KEHKENAOEENL BE FPHANKKTL HER AT EH0THE

B AR (AYAYY B 70 —— 1 i e TR AR SR B SR AT LR T
ER.

O EX—-FHREA=1,c=1.

@ BT ERICS K RA, AL IR S W T 4RI S TAE 45 4% 0.

@ HEREXSF P HRSTHRIFCRE, BN — B, EHYTET () MR, IS4 % M5
BE 53~ B 1P 1 R T A~ B AN A R 4 A0 .
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5= % ,:@\, (80.5)
(EBHMBRERF 12! BEBKEEBITHAN) BLABERETE 2 B,
T 6] 44 £k i) [ B 2 — ) L4 BN 19 O 5 SR
RIMNAREHEEXTBHEER, EENBITFER P, 4, tht 82, £
W RGN B R SH B AR AL B A 69 A5 4L,
HRIETENR Y8BT, EESHEX—&S EEFHE—%F%
N AL g
1

ﬂk(71!r1372sr2) = '—(:Tr’i:“ (r,,r }Ar(Tzer)&>0!

or

i b
o =T, exp fm'( - f’iﬁ - 8H")dr
EMBEAET PARDIE Vi i HF 5 0H. R0k 89, , 0 th 20 3%
SH" HIBE R FF BT 45 1 .
57, =ﬁ<f;f&ffdar CAY (rr ) A (rayry ) exp [ AY - dPxde),
(80.6)
TEH Vo 00T TF R0 A% 00 15 SR BB, RO R 25 00, R 5 BN S B
RAMERCHEE (A MNAEZE r,,r, HME T HAEHE). — R
FRSARAA K ATETEHNELE BE, “RA%E 69, A B A TE
R Fik R
8Ty =~~~ (80.7)

IR 5 (80.5) FRIMA (M FEBBBH Ve, PN BE A 5“5
HOEAAY MAY BRI TR, N 12 R ERNE). B— . Sni
BAE S TEFTT IR R LR AR A TR fst 2

Dy= et o -,

peht A B 2B Fdn. B, XA R BB B A 82 /A
F7IN WY T 428 (B P 114 ) (80. 7).
£(80.3) FRRIT I J5 824 X0, T3 4 %4 (80. 5) [ it kg 4% 1 (51 P 1) 45 46 IE..
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RO TE R AR AR N T A PR . AR TR, X 8 MK B IE R AR/ AY,
PRIt T | AT LA 87, 5 a8 NS 1 Y B AL 3 75 9 28 4
EAERAERMATEA (TR - #TEEMREFZE)D

. 1 < 1
8F =3F, T2 z Tj@m(gs;rl ?rz)aa‘g%i(ga;rZ!rl) ' dsxjdaxz'

i=—m

(80.8)
RRYE(79. 17) AR AL A 75 1k i e 20 R B9 28 1k (X %% 1] R M4 ) Sk #6735
DAL, 5r 1) =L28,8(r, —ry))de(ilg, | ,r);
WAL ET & BREC AT THBR (80. 8) Ay — P4, X BT 9, £ ¢, WIBEN, %
(80.8)ME K

8F = 8F, -% Z}’J’gffgﬁ;,(;,;r,r)as(ilg,| ,r)d’x, (80.9)

VoAb X s BUIEEERR, RS E#—WM, R R FRTMYER T 12X F L
HIREH T W 2,7 L =0 BB R EME).
AT BESEAR, BRER Z 50, BF R BIELTF (76.3—76. 4) R H
A~ R HL:
D a(Lsrr') = LT, (L5r,r),

H (80.10)
D u (L sr,r) =r01ilmlrim*@;m(§x;r!r'} ,
W 3F £ Ja 71 5 HF HIE =,
SF = oF, +£ S [ FhLirnse(ilg 1) (80.11)

1=0

MAERMTFAAR(80. 1) kB EEMAEEN SN RAMS. EEEN K
REAMFEN  REFEANERBEER. FR. EES—ANRSDL(BEF 5
i) RAESHE p MAELA X,

BAVEB A FEHTEENMAEE, HOBEER u(r). 5300 A
EEA A

5F = - jf- ud’x. (80.12)

A fRAEREN R LB ANEE. B—FHMAR — B ERREAT
g+ 8F, 1 82, B AT |1 (80. 11) Ry E X N5 4k oF. & Py(p, T)RTEESHEp M T

©  RAVAL R (80.5) B M (K A Lk B ) 2 5 0 — ARBUI. 2540 i JF 58 (80.3) R (80.6)
MRS th X EEHET AR T — RN, Ao 5 THELCES T, 7(80.3) Mk
T At A B A O T (80, 6) b R B A B R — T R 48 e — A @, 7 LR (80. 5) A
(80.T) AAMEHIMS, TRE(80.8) AHF M.



§80 EWMERIAMESKE -+ 317 -

EHAEZREER/RHEERBAFLT , MM KERDEEER S =
B it

8F, = fu . VP, dx.
HiR, BETESESEE TR = -V - (pu) SUBRERFER. Hitd
AR R
de=—"dp=-—V " (pu).

R IEACA (80, 11) ik iy 2 S AR B fr - 38 B, RIS HE P 1% OF MERKX S
(80.12) b, A1 145 3

f==VP -1 Z pV [@“(; 7, r’)— (80.13)

AR, XA HI_LEI]WERTWW‘FE%%"EW&E- ﬂﬂlﬂ:,-ﬁﬂ’ﬁ% th 7122 %
WHEAF S =0. W FEIEREEET,

dPy(p,T) =Loduy(p,T),

BEAE o (p, T) B YA T 923 (m BRALF R SRR ), WK ATE 2 W
pVu=0 &ML, XHE

b= (p,T) 45 z T (80.14)

%—ﬁﬁ,{fﬁﬂﬁﬁlﬂlﬁﬂWﬂ?ﬁﬁﬁiﬁ%f*.%%%%Ef#iﬁﬂihﬁ'ﬁ;ELH:,TEEH
2,23 (80. 14) B E T X MMLFEH.

mpr AR BN A KE o, AT LRSS ANRANERN. o, 558
FHRBRATHXRAKXKRER:

£ u (80.15)
B THAR (50 13) BREKHIER , B Ak ERE
P
fi= 52 (o) -0 2) @) | -

(T ()

(MR ERL, FFRILXAARERR ). ‘H‘Iﬁlﬁiﬂﬁ-ﬁﬁff%iﬁﬂ%ﬁ- B=
5 X

T

—41T { (r') +s(r)-—}@u(rr),

¥ KB D, (ror') 35— ’P’%Eiﬁl%_ FEMME T, ETERE, i r=
rlo KNAA TR ITRI(79.8) 1#7iHR
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1‘1“.@{,‘(!',1") = -4xd,8(r-r'),
A\ G (r,r') = —4mb,8(r 1),
LAk

2

d
dx,0x,

Ay =06(r)8, +1ot, 1ot = £(r) 6, +
ZRENBEFL (K r=r")
.s——.@j 2 [s;@ff;afﬁ”] -—@
Jﬁiﬁ%gﬁ%ﬁ??ﬂﬁﬁiﬁ
w= =P8y -5 Z { ——5 [2Gig,m) —pﬂéi;—";—’r—)].
C D) + &G ) D (L) -
-0 T U Lsrr) + Th(Lrn |

(80.16)
??%ﬁﬁ BIWMAXEANEBFHENYHREL. BRH, 6 2, r'—r it

MR TR F R (79, 8) B MR — AL AR A

RRBRE(k~1/1r-r' ) FERE, TH RS 5 (79.8) RERAT k=a HIFHH
AR MR BHT|ATER b 40 S ENT 3 B AT LU 5. R RATEE S,
$E K e 5 IR AT Y L BR AT TR £ 59 MR MTIG R 2800 T 3. I Bk VR e W 1A BY
FHERM RN ERN TR, TRBHEN FREEXSDAEMRE o (r) BRI
¥y oior R UL, FRAR R B, 2 T W T A =M — ¥ A 7, BP 32 BR b R F 4
W 4tk R, DRI 2 0P L 2 51 S A O D BB R R R A AR M 2, (e ) R 2
5 2 F2 16 RO AR PR

—8,A.

lim{Z, (¢, ir,r") - D, (L,50,0) |, (80.17)

WAL 7, R 5 T 5 9 0 B A I 9 K AR BR B, B  BLSE A BR v A A B
FEREMEREARE ERE AR I TREARADENE 24, BREF
- BT BARX T 7, C 2B N ZH (80.17). Jit P, (p,T) B TR 891y
SRR p M T 45 5 B B R

TABFE2 7 (80. 16) i S 75 9 2 48 #K R B 27, B9 7 72 (79. 8) oF , 41 JR 19 4 Ji
R LA AR £ (i) 15 B3R i o J0 o B0, RATBEA D), X R S
B 5 L AR A AR, LT R 1 B 50 AR R

2 (" wlme(w)

e(if) =1+ 727 44 (80.18)
1 w +{
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(R4 §82). RILAT LAY, 7E A0 B 1 b , 9 58 305488 B JK 8 7 9 o — 2 L A
HE ORI R AR ER.

N (80.16) IR | W wfa b xt b T2 M sh h e e MmN F 5%
WENNKENELAR, LN EMH BT IAE, MMM R -2,/
- D RRE R, XMBUHERFLO BRI EERERREEUHEE
W WA iR R K BARRE R — B E R (P EMN FER R A RBAER).
FEXFE T , R ATIA B 6 A RAL & A B ek, 24 5 b Ak F 807 45 59 B & 3%
% 7.

§81 EXEMEEEANSFN - —RARX

AR PR b — T4 ) — A 2 2 2 8 R A P A 3 L M — 6 2
f 26 P, SR PG [ 1 2 T 4 A A 0/ B B 0 00 T A o 9 LT BE S IE XA 4
1, 50V A2 LAY TR SR B BT 5E B 0 PR O S 4 I, ) M I 1 P A
¥ L SE BRI, BN A B9 R L O K i ) IR A A 4 —— e B
BB 9 R R . |

RATFERS 1 F0 2 REHAF kR, fime s 2xmp YN 2
(B 17) B9 R BRI P @ P AT« BTV 0 (R YN
L RIA 2 BF TR« =0 1 x = | T, BoAb | BT, 45 i
AR RE R (B 2) FiF7 F, o] S OE X A
P B 3 B R SR e (R« = [ AL BRI N B o5

17
BAH FEAS P e=1,%R o (80.16) A% H
F=c ()=
T < r grk ey E E
am 2 1 D5sLD + FEESLD - T4 +
+ D (00 + DL LD - DR (LD (81.1)
(EFTFHFE n FRRAMTHR).

H T REEE y Mz J5 (6 B85, B T, (Lr,r’) RIKBIT 2 y - '
=2 [FE(80. )P BREHRR y -y M z2-2'1:9,(L,,¢;2,2") REXETER
FF 6 8 BL o oy A U

Du(Lasrr) = [ D02, 455, x>(2 B
SR D, (2., q:x,%") IR (79. ) BN F I (K& q il v $)

(81.2)

@ §81, §82 ML A F E. M. Jindwuu(1954)
@ HPEMEHER A=1,c=1,
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2
(w2 —d—z)_@u(x,x') = —4qmé(x-x"),
dx

2 2 d.z , i . 'd t ’
(w -q _Ex";').@fn(x,x ) +1qai@;y{x,x ) = —4wd(x-a"),

wz.@;y(x,x') + ig a%;@”(x,x') =0,

w7, (x.5') +ig a(‘l;,@;,(x,x’) = ~4nmd(x -x'),

hbw=(ell +q’)' e =e(il,) M BERER(HE Z, =7, =0, HNEN
R RBREFWH. ). BN FRARL I HEEIN TR

2
(wz'i"*]@n(x,x') = —4md(x-x'), (81.3)
dl 4 2
(w’ —E)%(x,x*) - - Zf 8(x-x"), (81.4)

R 2, 2, M 2 i T3 T R E
% )= —i wz-{l x,x
‘@:ty(xlx ) - q/ dx*@yy( ¥ )

T (x,x) = - L5 (2,2 -HTs(x-x") (81.5)
w’ dx 7 w
LA R E RS, B F(79.5),2,,(r,r') =2, (r',r) B0
D.(q;x,x") =D ( —q;x",x).
SHegGHEmENL S B ESEAN AR EG, RGN 95 T, T,
DI MBEENRE Z,, D, 1ot D), rot, D, B W E B
FIF (8L 5)ME—%, 8 H

d

z,., 2., 2, %H%@;,, (81.6)

dx w

£E 5y T b 0070 £E.

A% 88 SR KSR KR, BT EIIAR 0 <x' <L fEO0<x <
IR, B2, M D He=1,w=w,=({+¢) " HHFRA(81.3 -81.4) M. 7£
KB L (x<0) IR B2(x>0) , XERBREER e, w B &, ,0, Fl&,,w, B
ARG, TR A MY AT (HRER x#x').

R4 (80. 17) , B S W BR , I U 45 o W 18] B X558 o () B R R 27, el 22
R ¢, =6, =1 ZE. N0, K500, TUREBLS)WE _SXNLHHM
B8 I, F 2 A (A B X 5,

.98, 5 __4d, (81.7)

Xy 2 H] A% 2 %"
w? 9% W’ dx”
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EMHBZA, EEW— D FE (81381 4) M —BEHTE R R
[ (x=a") +f (x+a'). RIAFTTE(81.3—81.4) ,(8L.7) MR YL & P 105E
ST PER 45 x + 2" 2 FH RIGTRE AR 7 LR &) 3 F i EER
(81. 1) B £ Fmk. R RATA VXA E, B X E RN YL B R
CEHERR S (x+0 ) BFR « =2  EFABARTNRLBB S LGH
(S BAE—X S RTEEREFE B, S AR RINASIAS
x+x BRI EAREY 7, 0 RER. |

BAERINKRER 7, CHEFRE .

d2
(IUT_—Z)@-H(x,xJ‘) =Ot x<0$
dx

£y
(wi—g).@“(x,x’)=0, x>, X (81.8)

2

d )
(w_fi *&E)-‘?‘;(Lx'} = —4m86(x -x"),0<x <.

15 3
9 =Ae"", x2<0, Y =Be ™, x>l

X

wyT - wWix 211' =wylx -z’
D, =Ce"" +Che ™ == ™" "' 0<x<l
W,y

EREREXPEFED B FBL)BE=ZFRPMME AL /dx fEx =2'IbF
FT4n ERE. H .M 47, /dv FEHELER N R KRBT A,B,C,,C,(x' 1
R¥) 2 J5 #4143 3

2

g, = 4m coshw, (x —x') === ™" ' 0<x<l
w,A W,

A4k
2yt (W, +w3) (w, +0;)
(w, —wy) (w, —w,)’

m% @;,%E W, =w, =w3(ﬂtﬂj 17A =0)%{E- wmERIA

@5,::-%005}1 wy(x~x").

KLU 7, KR, RN RKRZE)

4w,
T2

=1

A=1-e

cosh w,(x -x"),

2.;;;'(‘5'1“}3 +w,) (&0, +w,)

d|=1_'

(g,0, ~w, ) (&, —w,) ’

A (81.7) 7%
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Y., =9, = 4ansmh wg(x -x'),
=1
4'11'(}'! r
Y.=-3 cosh w,(x —x").
SiwsA,

RIER R T, T, REE(81.2) KRG ARA (8L 1), A8
2l

F(l) = - Z [ (-+—)qdq

Ba RS g=¢, V' -1, ERBIF PR p, 3FIR BHE R AL, RATEBE
R0 F ks, B T 8 98 5 2 1 vy 0] BR R F M W 4k b 18— B iy
L AbA o0

05 5 e A

(s, +pe,) (s, -pe,) 2pl . -
+[{3| ‘zf—‘l)(-‘z _igz)exp(—};—g—i) -l] }dp,
Mkt s, = e, =1 4+p 5, = Je, -1 +p* ¢, =2mwnT/h, e, 6, REBHE o =i,
HIREGERED] () BRIEMEBE, EAN =0 ACHEHEME o BIEHH 3
(= B 1O F @ IEME X BT P14 69 51 F. (81.9) 948 — R AT AL 46
RIER, FEXMNB—5E p M, WA, 8 I MK TREELO, BiEd,
F>0,dF/dl <0, to 38 R b 25 By 50 FF M9 Uk, LA B BE B8 388 i v B8, 34 08k 2 1) 0 MR
CiE-#

— A (81 9) BRIRE 2w, SR, 38 o TR B X5 M E R A A0 9 S i 52
EAEE MK AXTURAKEAS. MEL, d T (8L 9) by MR b
TERORY L HAER R R £, ~ e/l B n ~ ch/IT BT FEAR R e — 3%, 15
IT/ch << 1 MERLT , Ko A B EER, HITE(81.9) B, AT LA SR F 5 ¥ 3
# dn = hd{/2wT RS BeAd BB AR P HEE, AT RITE R M T 4R

"t () (5 +p) \
Fo sl el hes ) -

(81.9)

O R (81.9) 8 BB FT YRR & Y. B, %) ST L AR
FREAX BRERSYUWATXRTESRWN BREED, — B3, WRM &6 3, R 588K
B — HAE BT AT hE.

@ HEHEH MTFs=(s-1+p)"7(Hhkp=21), Ye>1 0t ERERX sp>s>p, RASHIEX—
-

® EHBEREERN, RIASEUEEEGSRTEL XHHE.
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[ o

# bR W AREA T | <<ch/T MEER ;IR T X 4 #9 B & 2 5 F)
~10 *em. 23 (81.10) 7E BT F AR BRI 50 F 38 v] # — 4 K K i1k

§82 BkEMEEERNS TN - HERHEFR

BRRNVER /N BB AR BB, XA, Bk E T A E Y
P B R IE R A, /D 2T UFBIBEREMRE , EEMER T B4/ T
SR A hoo (B0, 727 Wi%E)  EHHXTF « HAFXBREHEB.

HTFHBRRNNT S ERERREE T, 5% ) B EENE ptl/c~1 HEX
S e, p>> 1, T EWER M FEEmMB 0T s, ~s, =p. ZERLERIT,
(8L 10) FL¥E S S — A N . S IMAEFIA v =2pil/c ARG HH

= ,rle, +1)(g, +1)
””=m#PLLx (e, -1) (&, -1)
(FEHEL T do BB T IRAZ AR T

EMAFRL T SEBH =R R, A, RITHE, XX FHART
FEELES EENE(324 WKIKE). ¥ e(if) -1 B ¢ 6930 &
W AHETE B, NN~ R CEERSTRAIBRETEN R
Wk L /N R R BIL A 1 << c/E,.

BATUER : infr B M AR (82. D EHHE PSR FZ AN E
YER. itk , AVE N RS EF 2. NERNRERE , XE®RE
EMNHEEREET 1, BWHEE e -1 Ml g, -1 &/ WM (82. 1) B IFEE
B2

-1
et —1| dwdg (82.1)

h ® m .
=mjf x'e (e, -1) (e, - 1)dxd¢ =

=g [ La (i) =1L, (i) -1
fE9 4 @ B £ (i) ML Ime () Fe3 1K, AR (80. 18) 78

© Yoo & 10, TRBSY

d
T

MAELARK B 31,2 Alskbr fuluﬂﬁﬁﬁ%mﬁf\ﬁtsz DNERTIER
— f [e u:) V][ (i) - 1]
213 [sl(lg)u][gz if) +1]

B o X TF T M 4 A0 TR M 36 S 30 A A A 9 R 0 1

dZ,
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__h mwlm,lmsl(w;)lmsz(wz)
g’ (0] +) (w3 +0)

d{dw,dw, =

=

ok Ime, (w, ) Ime, (w,)
T 16m°0 ﬂ w, +o,

do,dw,. (82.2)

XMWY FRFUMTHREEMATERSE,
3k ﬂ»lmel(m,)lmaz(mz)

w, +m2

U(r) = - dw,dw,. (82.3)

87'n,n,r’
Mkt r B F R BE RS 0y 0, B DIEREETREED. XM AR 5 HEM
WA FIRFESATEAMBHNELNR T O#RBLX-B(LE
=% 8§89, ) X LB EEE (o) WERS“RFA"HIEFE (0)F
T HIRXF

2w282nf(m)

(e,m RHEFHEMAMER; WENE §62);RTFHVHE M FEELETH
R MR R TR ok Rl [ AR =4 (149.10) ].

BATRFFRAIR B KBEEFER L >> A, R, W RITIAKEE R A
BARBFTEA SR 1T/ he << 1 BITERPE.

TEARXBLIO)PEFHGIAFMNRS LR « =2pl/c BERE N ERK
AR L TR p W &, F &, BFR I =ive/2pl BIPREL. (H T 2E B AR 43013
e i d P  FEXNR x~1 HWEHE B p=1, WAEKEFR
TR s MFEBRETEN -V EEXEHEBELTE. SHAHN, R0 AR
Wkt e, e, LELE =0 H , WK ERABHEEER o, 6, RN XHE— 3k,
BJ5

wineg(w) =

w e 3 -1
F= ﬁc‘sz’ J‘ ij_{ (3|U +P>(3m +P)Cx_1] +
R2a T Je)i p (s10 =p) (850 —p) :

(s10 +p&iy) (839 +p&sy) x o '
[(3“3 _pslﬂ)(szn—f’gzn]e _1] }dpdx, (82.4)

Sw =S8 =1 +p°, Sy =6y -1 +p.
I BAREES (40 1) 38 i v ) B0 7E A T X 7 DT 1] 90 T R
JTRV RHERE WAL H).

O WRET1RET 2 HERRSERE UG = -ar-® TEABE N | 692 BT 47 ) B 4 4 25
BT R B R A SRS T U, = ";’;*
(82, 3) BURF RE X R

diy @
AR FaSE =———"::;”’. R A (82.2)
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LA RSB, AR (B2 ) AZA+HMBHNREX. N FE£R, X4
{—0 ET;E_E[& S(i{)_*m 35%55{1':}:%%@%% £y = @ i1 E1p T Ep = sﬁﬂ]
%3

he **  x’dpdx 7’ fie
F=—-—= = 82.5
167° 1 L jl p*(e*-1) 2400 ( )

(H.B.G. Casimir, 1948) . XM IR A SEBWMET X[ XHRENEBELAR
HE BWEHEFRHAANEL =0, MEBEMRB (EHNHER THEE TR
(i) WFTH].

Bl 18 BB ¢, (&) I, IR BB EF THRIER AR (e, = £, = £,) 2/
#gld AR(82. 4) AT
;‘OE;(E) b o) (82.6)

g, +1

F =

#(eo)
1.0

0.8 \ Al
0.6 \\\

N »
0.4 10

T ——

0.2

0 0.2 0.4 0.6 0.8 llgg

& 18

AXTEERGHEH o, WE. HBRERETIARXROHERNFEMEE
(&10 = &9,85 = ® ) ZBIHF] A7
'’ licey — 1
T 2400z, + 1
RAULFLART(82. 1) Bty , AT AE (84. 4) b, 3 3 > 9 & F 18] 9 4 T4
M. e, -1 BAKWHERT ,RNAE

d-’m(ﬁ'o)- (82.7)

@ Y so—1 B, B b, M by (5 BIRLIE T 0.35 71 0.46. X S B M (82.8) LUBAT IEM(1)
HAIS R 2 gg— o0 B, PIAR BT F 5202 (82.5) M A9 B 1.
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g, -1 : 1
140 (82.4) BUTF #JE 58
F_32 (& - 1)(.920-1)f xe_"de 1—2,;_:2;;‘1

] 18

he 23

15640 (&0 -1) (£ —1). (82.8)
XN TFRANIRTFLEER

U(r) = —23hfa]a2 | (82.9)
4nr

MEAER, AL o, 0, BIEFEBRIEER (s, =1 +4mna). A (82.9) HIF Ty
B NFAERBROEEE(WIHERER N C R RIEE) , WA EFEE it
HERME—-B(WEMNE §85).

BG ,BIVARMEARER 1T/ he >> 1 7 B KRB BT, 31X 5 0] 68 22 W08 8 0
ISR R, MR T (8L )M A RN BHEMEEE—T. AR, R
AR =0, AAXEFERBESE. (BF L BHE B3 dp HoR
AHELH) . IR LR AR A B AE B x =2pg 1/ RAREE p, XA BEOME R BT b A
(T F £ #K). REW ¢, =0, {1183)

T (31u+1)(32|}+l)

“t6n? )y * (610 -1) (2 -1)°¢

R RS LS RS T, REF RS . HAKS

RERRKL (81 9) R — Y5 LL MERFE 1 88 K i VE 48 BU3E W . 54 1T/ ke

>>1 ARG BN ZM (ho << T, 1040 w ~¢/1). B, @8R HL, (82.10)
AaE h.

1] dx (82.10)

=] 21

KRB FEALBRAE R IS L6405 4% B M.
BEARTERBAGHEIER, REBFL T — Ak Ak 2) &
ﬁﬁﬁéﬁﬁﬁﬁﬁ?ﬂ%ﬁ].ﬁui}d& £20 =1 RN, IR £, = w0 , A(82.4) 4% 5]

F=Hc(5'zu J Lo dx J’ dp Bﬁc(&'zn_l)

1
32421 325wl (1)

@ §81, §82 73t 25X, B 8% HE T B 4 90 B O A LA B O, A B 7 e T A A
%% : W . E. Jasnomuuckun, E. M. Mudrun, JI. T1. Tnraceckui, YOH, 78,381, 1961 ( Soviet physics Uspe-
khi 4.153, 1961 ; Advances in Phys. , V.10,P. 165,1961.)



§83 MWMERXEKEHEMIHETHS - 327 -

R BRTHEBZEAGMAKRAR U= —al " (LARFREZEGEX), M A

FRBERIGFEZRAA,RFZAGOMIEREA Uy = -an/30, @ H F =

AU, /dl =an/l', B3t , 13865 FAESTE FENRTF ER A TR EFMEI AT .
U(L) = -3a,kc/8xuL (2)

(H. B. G. Casimir, D. Polder, 1948).

FEZ, 4 TRFANMLBOMIER, ‘frﬁ‘Ffllééss‘E

JHea,

EEH by B 18. 5 £,—1 B, B R F 5 AKX (82.8) 48 5 694 23/30 =

0.77.

§83 R CECERMMHEITA

R U5 P B K VA {8 5 5 V1R %85 TR O ) S D6 R ML L S AR Bk R

BATEH/(WBERE §116) , XBKER v(NDEX T EFARAR FRBEE
n BIBK % R LA XE R

(dn(r,)8n(r,)) =nd(r) +av(r),
r=r, -r,. (83.1)
REK RIS R T A BN TLAE A o6, R e K BE B L i 47 0, B X ANE
R Y AR BLAR TR 2 prge s BB O w () 0 05 80 BL ZR 30T 1 — o, i BE B 398 I TG
TR FM AW /D (J. Enderby, T. Gaskell, N. H. March,1965) .

AR LS MRTE SR R B B Ay B v (k) =w (k) BOMER b, 40 5B e AR
FRIAHEEN RRIEAXERBER YR TR o 095, B4 K8 v(r) ¥k
BIIEEON r/a BIIR B R BOR B OO, 7618 B ok 5 B 59 R E b, 5 & vk %,
v(k) R ka BIIEM R, T ka << 1 MR TR ke WEKTEEIFN. BN
Eh~1/A(TMARE~1/a) RN, £ v(k)PELE R B A b5
v (B) TR B, oAb A, BRI A E B K (A, >> a). 7E ka << 1 H’:‘JIZE'E
P, ZH kA, AT/NA] K BRI v, (k) 763X K 3N B A 27 B4 .

R T VER KRB BR B, AR P o8 805 W4k 1 rln B o R 98 B B B 4
BRI SRR B XM R B MR A I 5% BB % (MRS 0T ) iy %
EAHH o

U(L) = -

© REFHOHRREELERE T~ @ (@~ hw/e REHS BERE") 3 LEHIER & &
W 5 ST, RBE R R AR KM (B TS §152, §153). 4 T << @WIRRT, B L R hLM K
hu/T B BCRE (R F B § 87),
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ap:-é-f‘p( lr, —r,1)8n(r,)8n(r,)d’x,d'x,. (83.2)
EANRBAMBETDE o(k) =¢(k) ST REH v(b)BIXERN
T
”(k)'atp(k)‘l (83.3)

[REHE (116, 14) ). MATBAIEE, XN AR BRHKERLHM, EER
ho <<T. WAL w BRBERF k IR B o ~ku(HAL v BBEFHEE) , R
188 &4
hku << T, (83.4)
XEBE r>> hu/T ¥R,
SHEBIERDEXMER ¢ (k) BIEM" D, B k HRRBIF#E — 10
(Hha<<1)HHbRERE, AIEH
p(k) =b+e (k), (83.5)
Beabk @, (k) BRATENBHI R o (k) A 7BV, d PR IR I A Ho b
59,0, (k) <<b,HIL ¥ (83.5)RA(83.3) R RN TR

T T
v(k) =2 =1 = =0, (k). (83.6)
HHRv(E)BR o, (k) REMUXR FUER (N EXKES FE
(1) =~ o (). (83.7)
nb

(83.6) PHIE—T(AKB T k) X TEEBER D (ZREIER L2, 2F
AN const « 3(r) [y AL HR K $K.

KN EHBEESHARK(80. 1) HE,EHE ¢, (r). EAXFEH
de(il,)

ae(ig,,r) = e dn(r). (83.8)
RINEH, FER
T - P ol ) 6‘8([; )
-41THCZ ; {s%t({a;rir) P

Ti7 B R B A — A S . RLRE T R, B AR AR AN AR IR
BpoR @

! i’ffﬁf@e;(:.;r,r)“““"). (83.9)

dmhc® <= an

@ ﬁ'ﬁbiﬁﬂﬁ{*ﬁﬁﬁeﬁ’%&!ub:%(%) KEFR(LBEE §152).
Q@ HEMEY 2,550 TR s F o(r) PR MBS EEER L X8, B const - 5(r) {7,
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@Eﬁﬁﬁﬁﬁﬁﬁ(m 8):

2

.é;%-——5,¢+ a(lg; )8 Du(Lsr 1) = —4mhS S (r-1"),
(83.10)
mﬁﬂﬁﬁﬁﬁﬁﬁﬁﬂiﬁﬁﬁ:

—— B, A+ g(lg' )3, ]85” (¢, ,r,r') = —f—;sa(igs,r)_@,ﬁ,‘({,:r,r')-

(83.11)
HERAE10) , FEH ERHMN" BHREE Z2, 32X H BN ,E
B, AE(83. 1) g ER LB H E I,

3DulLysr,r’) =7 Dy (L0 ) D (¢ 507, r) X

[EWHHT Z2,(r, r") =9, (r" r) o E)E R (83 8) AL, AR5 5 (83.9)
—i&, TS B B A2 4 U

_ ,4 63({}
@ (r) = mz [ ]—f (&o5r0,m,). (83.12)

(r=lr,-r0). 4 r>> ﬁU/THTﬁA’kitlir](% T)EHFF R EBEER v(r)
1Y% 3 7% 35 70 ( M. 1. Kemoxnnpnse, JI. M. TTurtaesckuit, 1970).

T BT B e B R (83. 4) B FREB M4 r >> h/T. 5 XA %4
AR EFRE r 8 LR -

he/T >>r >> hu/T, (83.13)
Ao ARPR s HEEREEN, BB A", =20Ts/h K F1, 7] A
ds = hdZ 2T TR & .

_ ! 65(1_{) 4 ag
wlr) = szhcf [411' S (;.r,,rz) (83.14)
#£(77,6) i 0—if E‘Jﬂ#&.ﬂ»{%@l@ﬁ D J&ﬁ{%{fﬁ#ﬂﬁﬁ,ﬁfﬂiﬁﬁﬂ

P =14 20505, %),
r woow ow w
w=r{ Ve(il) /e (83.15)
(83 15)RA(83.14) B HMEANELR. R AWAERT &8 IU
fil k.
FE /N BB (r << Ay XTE §81) , B L ~c/A, HEBEFE
B BERY ,r/e << 1, T (83. 15) FR Al LA 1 (B 3 MR UH F , M 7E3E B h
R B B s —u, W45
A _ 3T as(lg) d¢
D= Al 9] 2l

: p r<<iA,. (83.16)
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X oA B 1 B A sk

2
v(k) =T—2Ak’, kA, >> 1. (83.17)

TEMRM K EBER (r>>4,). B H ¢ ~c/r<<e/A) ~0, X EE
2
. B, AT A A R 4 e, ﬁ%s(i{)#ﬂﬁmﬁ(%) M(83. 14) gy B4 B

R RS BUSr BE1E BT [ ML RS (83. 15) B — VI TR AR 4 1 R — % i 4% 1 7
wR]. 45 REB 3

B 23hcT [ 9g,\°
v(r) =—r'?—, B=6411'ssgnﬁbz( a;) , > A, (83.18)
X~ oF B 1 B o AR e 2 Oy
»(k) = —%Bk“lnkﬁ.o, Ay << 1. (83.19)

§84 HEZMEMRIEAX

A3 AT PR o 767 405 BE A B S 5 TR A R A R 9 35 3 (P, No-
zieres, D. Pines, 1958) . 34~/ 7% 5 2 [ 5] o B 3 48k ) A AR 25 20 A ). |

RAVEF BRI W39 59 5, 1ok 2 SR (A B 1) 8 T L 2 1A 80 S B 2
Wk R R BE D (¢,r) AL AR % 0 %0 (9 T L5 25 (6] At 5 A9 3598 E (¢, r)
FIME A . OB ORI R AT A e — B 2

Dt,r) =E (t,r) + ﬂfﬁ(r,r’)E,‘(t—T,r—r’)dsx'dfr. (84.1)
T E,Docexpli(k « r-wt) | B0, X f %R ITL N
Dl-’—'&“-k(m,k)El, (84.2)
Ak
e.{w,k) =3, + ﬂﬁ,,(-r,r’)e"“”‘*'")d3x'd~.- (84.3)

AT IE A A TR AR 159 4 4 10 R B T LR B KRB 5 1. 1
WL R A S B R B kR TR XK B — R RN

Ok EEEBRARA, TEBSTE

3 .
!PE lim Ieit-r—uk» d'k _ _rfl’+2)am(1:p/2)-
A= +0

(211_:]3 - 21Tzr;-+3

df
HER AKX (83 NT) FIBMBTR L. T B 2R (83, 19) FHE BT HUR » =4 EﬂB‘J‘qf-
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kik k.k
s.-k=al(w,k)f;—:+s,(w,k)(a&—k—z")_ (84.4)

PR R e, Ml e, MR AABBRERNMBOBER. MRGZERLFHNE =
-V o, X FVE B LE P17 TFHEEK(E = ~ike) AT D =e,E. WRGEFH
(v -E=ik-E=0),WE®HTHK,HIM D =¢E.

BATES B (LB /A\E §103) , XA R 4 B A9 v B, 48 50 i 3 % BE

4T 1Ep v (p E%ﬁﬁﬁ)ﬁﬁﬁ%ﬁ%;i—fﬁ ViM BB % £ L. AL P R

o AR A SR BE , T M R TR BEALIR B B, E iR TR R TR

VaxE = _LB;B' VxB=L£
c at ¢ Ot

(SR B T B —— 1 T 5 38 1 29 (2 40 ) RT3 A K IR H. MO Es
VT35 7 09 45 00, BB BSE (LA TESE XL D =B +4nPpo =2 2 o

EN A BB RAMEER RIGESHE R RGN (B REHN T
HEW)EHRBRFE, = -V o, BN, KSIANMEERWBFRELR.
ARESHHHHEAERBMNTE R
V= jﬁ(z,r)%(s,r)d-*x. (84.5)

Wabp(e,r) BEREFTHBEMEFEEM. BHAR S —BAK(75. 8) AT, ¥
o BWT AL R (75.9—75.11) , R A'| 57 B 18 B F ¥ v 1of 45 1 3% 0[] A4
HHEH & .

5.(r) = __;. j:feiM(p*(;,r)ﬁ(o,r') ~5(0,r)p(1,r) Yo (') dx'dr.

7, th 3o 0 ) 2 ) 4 L) B OE IR B B GO I, B T XS F A
BAURETF £ r - r, R 1125
P =alw,k)e” (84.6)
B4
a(w,k) = +—;j:je“”“*'” (B(£,r)p(0,0) —4(0,0)4(e,r) ) d xde.

(84.7)
B EEESNERELENXENp=-V - P(RENE §6). &
i B ot 43 B FR A9

1
Pu=-ik-P,=-i—-—k-E,.

F— T, Apy = —4mp, JAb py, RSB EE. BRIV EE D 5k



. 332 FENE B owHE

WHBELHEY - D= -4mp,, HEBER AXF N HFEBE
5t 411' 5 -—Ek E.

Puk = 2 Pur =
k
BJa  RHRBACA (84, 6) , BAT1F B Re 3R B9 1] L 25 B A9 3k 58
L ,4r
ey =@k, (84.8)

FERE UL, (84.7) 5 (¢, r) BLFR A 5 3R 45 b BT A R T —— #1119 vl 17 4
EREA RN EREo MeEN -V EEXE, RARNTREERAS
FiHMWAT N e(n-n) WAL RE FHBEERF, M o ZEHFHHE

AR (84.7—84.8) iR AT LI — 2 # W HBL W Ao EMET 2 BHE
REJUoR FR. A, BSEH (84. 7)) B A FHIER

alw.k) = -0 [ e (B (105 1 (0) —p (05 ())de,  (84.9)

(VEREWAER). BHREERS, () BB T E TS S AERTH

(P (1)) e =€“ ™ (py)
FR HEERFANMEBEFAZHBAEEREGL 2D #TES,. BE RN
53

i

0" s 2 e oo T e v (8410)
BEAE T 4R 0 AR FOR A RMAE XRE.

§85 HMHEETFHEK

RN AXLEENFEFE. CHEFHREAKEZESE, THFR
SrREER M. NI, 5 I SR F &4
m<<T=p,.
I B Bn*/m, << T<Hn*"/m,. (85.1)
(poop; BEBETFEPHTFHEFIMLES m, ,m, BEMNHRERE; BB TFRSE
BESTEAGB PR n, Moo, AINKEF) . HEE B A NS FARRFIEMREN. ik,

B AR TAE L~ n T HOBE B b 60 -CF TLAE TR , BN FE TR R B B0 BE o, 0 2
Fe~T,MMEF e~u, ~n" K /m_. HILED &4

m.e'/h <<n'”? << T/e. (85.2)

TEHHE §80 FERIEW , EXBEH FTEBFRRNLBERE G HHE

RS X S S ) AR I T R F R A B X N E AR TR (2 Tk

BNEBME)R ~ 2 M SEFR P LEBT(SASEETRY EEL

E)/PNFRBEE, KHENR 97 ot n=m /K" << 1. (AR, X TR
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T, ERTRER I ESH R OF H 4 A E SR M 145 FliE.
5B T OR8] R AH LA AT T B

V=G 3 [l g b xd (85.3)
BEAE R @, b i T 00F J6— s T RUR R B T 2,0 JRALT B0 5 (X4
FOTF 2 = - 1) BUARLFT 0 g BAF, RATRIE 02 5 B H T4 PR A8

B BT S (V) (R 5 A HT 40 ) 19 B R L 30 30 A i 8 4

TR A LA 4 . B 78 1 BRI G R 2 (V) 4% o ERORTF R,
FAR(85.3) R B " A5 B (RS B R REREATALGY ) A 7 P

FARP R, MRSV OB THRE 8 5 i FE kR AE. 25X E i
B[4 EHBN Q=(Z,,9) MM FHTFO

—qo(q):-t—’;’ (85.4)
(RHRHT ¢,). TREPBCAR 5% o (r) B9 S8 B 40 8. BL7E 6 0 20 R
FHENTIR o RIFICLR[ 54 38 P=(,,p) FAMIE]. BRLEX
FHF—Y o, (P)——H BT o 095 SH MRS AT, B 80 5028 240 5 54 B 19
BB A A AR A RIS (HI0 o). BRES TS (— KBS
B o KERIL M) 5 AFEET z,e MR B4 2K B4 — 1375 H
F(-1). FHM g (R REL B

2 -
‘EF<V> (85.5)

HRF &I 2 EPHEFVERENEB, HBAXIME FREENEK S —
MR X RSRIRZEZF X B, — % & WHAES H AR V. (85.5) 1
RS RALHN (85.4) EXBE WBETF (@) MIRREMER HF2EH
(85.3) W F 172 BB F XM M 25 R
E—RWPIE P A R MBS — 0 8880 o F0 b,

(E) a®a (85.6)

(a) (b)

O AYEFEERh=1,c=1,7ie RBEAB(e>0).
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(85.6(a)) BRI, 2 i FrEZE R — MR A ¢ BARYGE85 R, X B X
FREMBGFIHERT o Mo WERFECHEFER . ILEENTRA THET
i 4 e, o e T A EL AR (PR 42 o, b BL T RUXTSR AN ). (85.6(b) ) BIR A, B T
AR ¢ BRPKEER IFX N TEEET « HXHMEM. HEXIER
HELE §80 BHIHEGR.

FEFT—RMIeFAH T I RE A .

ad
W Q
a a I a
: bob ﬂ \’.-/f a : b
1 , AN | a
(.) (85.7)

(a) (b) (c) (d) (e)
I (85. Ta—b) Xt Bl (85. 6a) B8 I , I oy F [ RE G (M 7E 04 AT a, b, c BURIAY
AT HEI. [ (85. To—d) J2xd 7 BefE FI BB B0 /ME IE | 7E UL B SUR K.

] (85.7e) h FAI R M4 & HOT B M “ M RO K XA & B 1 o
oG 4k F 2R A I 3 B g T 7 M (9 B DB £ F AL B R R ). A
B, % g ?Ef]\ﬂi&i*ﬁ?ﬁiﬂ‘%i&zﬁk%ﬁﬁ EXZ

LT & RBEM S, B T E M E S, A 8 R S 5 B &
B, 190 4 3 B g 6T B0 4R e 4R 0 = R

b l_--ﬁ c

BEEUE 0 BB E R 0 FERESH 0 ML EFAREE e VR
By,

X G BRFF 51 B4 P B SRR, AT LA B, RN R R e B g (AL & S BCR B
B RIS s RGBT A SRR I SE R A (V) LM B (&) /e = & [ 5
Bk, I T R 7 1% b ey ) 4R I (HRL T AR ) 2 ROk 4
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—
Y (85.8)
b
B e 24 R T
b
3 (85.9)

MG EREGZM, KPR MREERRE AR ELE.
HFHBRRMEILBANECHS o AERHHBRRTEHAESR
FARAC BT i B 5 H s B & RaRm. BTRL, (85.8) I IMKE A & 7
A B9 240 B P A BE A BT SR 0 R BB 41
EMNFIA— (L, ,q) 4w HeRAE K IR T 9 187 28 5 P =22 A0, 3F 7 A b s
[5] P R Ak X 2

_4£:=§<§> =0 (85.10)

RAVERR, ARBT o EFAFEITE, X REH R ¢ R B
B¢, =2snl. Ehr L ETAH THEBFEER, IMFEETHEALRMHE
Z AR BRE I ERC TR MM E XM EEEAR R

MAIC S (85.10) , LI— B REFRRMA (85.8)

o 2Wxm_ :O} (85.11)
V \
O
HELASHERFRE:
———= - + - -- (85.12)
[ @R LT HR(14.4) F(79.13) 1. I EHIMITIER K
_ F(¢,.9)
~®(L,.9) = -9(q) -o(q) yp D(¢{,,9q).
H 8
4
DL, ,q) =5 : 85.
€0 = (.0 (85.13)

ATHST R LR, BIF B SIS k% g x s 2. BN, o7
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2 [A] B S AR B AE I OT LB M3 R KB R T 045 R R, BB S ) AL
(75. 1) WA ATIE“ G M (MBI §76) B AN E , EECHIE S, - D,
BT ECHMGEN R I, SRS D, iR R WM E
YA B T FE SR AR e % B TR P TT LA 2 &, BT LA B (85. 11) Fh ity e
KM STHIERE F,, TR PRRIE AT RBRABEFGHE 2, , TR
F(719. 1) W EHR AL .q) = -q'[&(il,),q) -1 [ FHEL, A EAK
R OL T 2E(79. 18) P S MM AR ¢, ) LRI A (85.13) , R 118 F
47
®(L,.q) = ENTTAN R (85.14)
19k 2 ﬁﬂ%ﬂﬁ*%ﬂ%ﬁ%%ﬁ%#ﬁﬁ
HeAn REE AR B — AL K (85, 11) M S ﬁﬂ%&@l
« VT 7*(¢L,,9)
Vxm = -7 Zf (47)
VT 3&2({“?) d’ q
T2 Zf g -2, ] 2m)”
TERENVEE W, ERMA P s =0 Td2 EFAER, 1o MR B4 B/ ¢ X8
KW E. B, 8 (85.15) , 5 FF b HE B ¢—0 B 40, q) 1k RE R
BT XN R E R (85 10) HEAT BB BT A TRT 28 4 4y B K 8 1 AT A 5
i SE
TEL =08, B 0(0,¢) REBFRIAMBHBEZE &(r) B4R}
T MR (D WEAD N 5 BRI R Ap= —4n5(r). H B
ST VAR AL M B i |, 0 7 DR 4 ol 7 R B A R RS Ak 8p
B AT .

()=

(85.15)

A® = -4 [8(r) +8p]. (85.16)
71— TE q—0 B, AT KW EH FIREBR N ELH T, 5N T ol s
FVHFATREHEN,

u, +ez, @ =const =yu'” | (85.17)
WAk p,—— R a R F HLES p,” —FE TG0 T M. b &0 18 R T
W n, WAL

b, =
AT At E oy 5 B AN AR AL
5p = Zezﬁn:- Z(ez)(
R A (85, 16) , R A118 2 &

a
#“) dn, = —ez, @.
an,/ry

) .
a rv
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AD -k’D = —475(r), (85.18)
EHBIATIES
an
> =4qe’ =] . (85.19
: e Z z”(aﬂ-n TV )

B (85.18) F i ,%E%%%WKP%%ﬁﬁﬁﬁ*%(ﬁl%ﬂ% §78). %
f& , % 75 A (85. 18) I (B {8 L o oy B, FR A1) 45 5

D(g) =427,
g +xK
Wb FE A (85, 13) R, 45 .
#(0,q) = -k (85.20)
BAE VA P{EAE (85 15) P74, B A118
- _ VT dmq’dg _ _VTK3
<V)£¥." Z(Zﬂ)gjqz(qz+xz) 81 (85-21)

BRI B, B T RS, 2o g ~ kLB, A TS T KR B
3BT, aemﬁ%ﬁ-ﬂ- = /T, 'ﬂﬁzﬁewjr . BRE W, T AM
(85.2)k<n'” It , H q <<n'” [ IRBP 1/q K TR F 8 A BE BT, Xtk B9 7 #
S A (85, 17) B & BB HE. 2% TEWIZE (85, 17) FER T s =0 idh, i 45 HUER A
B B MR T ER R (85, 14) l B A o, (0,q) KRS
BT AR AL, A B W A R, 75 KR 6, () ~ 1 - dmne’/m .
7t

41n_e
g (ilg 1) =1+ mg_z .

(WEBNHE §78). HFHRM(85.1—85.2) i AE TRWIEE £, =2smT >>
(ne’/m)"  EESFXEARKAT LN e(ilg, 1) =1, IREI 2 B F& TRk 3
H 2R/,

AR(85. 21) WEA AN EER T, V,u, RIAE. HI, B FHRANES 0
BEGS B 0T %R #4185

(E)M =L, (85.22)

BEZ e
[ WA (80.4) ] R T N MXRBEITS . BBNMTRERGER AR
VI’ 2 /mVTe’ L 9n, 2
3 [ Z z“(a:] I'T]

C12@
(A. A. Benenos,1959) . AR 4% /]NBff hn & 0 35 3 2 B, i DI OB ¥ T R EBMAEW
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AR, T8 HAR S F R LE.

R\T?EIHET%%E?W.—@J&RH;Z" =n,/T, TR (85 23) A A B AER
IE
Fyg = _zmﬂe (2 Zn,)", (85.24)

X 55 Y (78, 12) — 5L,
fE% B TR TR IR T (T <<p,) ,faﬁj:*

f6(85. 23) B9 A o SR 152 & T L2 WS b T 0, B if R A 9 28 B 4 2t
(85.24). FRARIAY , 5L 2 bR F(LA 25 1 T 6 o ) B 745 Fh 26 347 B
K BT T o TR A 2 B IR A 1 L 5 b 0 0 7 2 R 1 6 B
4.

~n,/p, <<n,./T. W
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A BN 712 R

§86 WMEzAFEHKEF

SHAE § 116 B UF 58 i A% BE Bk 9% 3¢ I0C ok 450, J2 3 — st oR A0 — FR AR BRI O,

AX Ao — it eR FOA UK 23 18] A o) s T LK R R BvE 20 B 28 E BRSO Sk B2
PG, M R E0E SR T B #1E.

no(tyr,,r,) ={(dn(t,,r,)dn(t,,r,)), (86.1)

BEb 0=ty - WSE X o FIRIEMET = S RTHRTREE T H0E

16 ) P A Jo CBCARS, S ), el (86, 1) (LB AL P A BE S r = I, — ) | TR BT
ry B ry, LS AT IE 2 X R B E .

FEBF IR, LA ok BUR R 5 B (8] 45 06 i (3 ZR4A) 95 5 B84 A X iR 1k
e LK 2 LAY«

A (1) = (B At 7 ) B AL ) +8A(6,r)8A(4,0)).  (86.2)

[ SR AEPH(118.4) % o — I BN ). AT, EHER T, EXT R
& X

no(t,r) =(da(t,,r)da(t,,r,)) (86.3)
EAFRLAEYE, E XNAIES o (6, SR (e, ) R, B o (t,r) R
REREIE] ¢ 6918 R AR

5(t.1) =Lt +a( =101, (86.4)

BRE o (1, r) $2 BsF (6] 00 A s 4 {6 B oo 72 e X

@ 45483 4 0 B T3 0 TR B, 0, 7E A b o AR — L
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w

o(w.k)=0(w,k) = He“w‘*'”g(z,r)dsﬁ (86.5)

HANEMNERREF A TFRB o) WEMFEHE, ERIKBTERH
HITE. N (86.4) 13 H 6 (1,r) BB iH AN

7w, k) =%[a(m,k) ro( -w.k)]. (86.6)

BTG ZE F B EHRH ¢ =0 B YR $L(86. 1) E X:o(r) =0 (=0,
r)=o(t=0,r). WRE SR EHE §116 75 AGFEER®E §83 F R AL) K XE
Br(DBho(r) =v(r) +3(NHRR;ENHERTERRR o (k) =v(k) +1.
RE o (D) B v(B)FBRABENBAERRETF. E o(0.k)5 o (k) ZE LR
FRE

o(k) = IT a(w,k)e"“""g—: =0=IT cr(w,k)g—i (86.7)
HEER.
B BT ERA(AKEEE) B X4 R S A B F R M=
a(r)y = > 8(r-r,) (86.8)

R T RN r, BESBEMER[ X (24.4) ). SR RATHE EH B R4
RHMEMN RN SR

A, = Jﬁ(r)e'it"d3x= et (86.9)
RN ERSEEXNCGERA)EAN
A(t,r) =exp(iHt/R)A(r)exp( - iHt/ ). (86. 10)

Bk A R R G H s B0 B XN B4 AT LA (86, 8—86.9) F# ik, P L A, (2)
BAR r, o 7, (0) BT AR AR 9 2R HAT
RIBAHTFMEAFE, F8 () AR ORE, XEE LR 550

A hEBRKEE Fim, MEEN c BERGNAREME TFH—2H
BE R4, R A E M E S (m &) BE4T, 28 BV BRI B (9 X4 £ 46 B 7. 3
FHRRGEE) , EESa(e,r) BT MMALROKBLELE FL4
H,

(m18a(t,r) 1) ={m1&Aa(0) |I>exp[iwm! -k, - r]. (86.11)
SEREF (. ) KM (EMHEEIEERSA(DEr=0 EMT). it RILA,
115

ne(t,r) = Z (mldAaCe,r 1){LIBA(L,,r,) Im) =

i
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= 5 {ml3a(0) 1) Pexpli(wut —kn + 7)].

[}
It o 1 R 4 5
no(w,k) =(2m)* > H{mI3 A(0) 1) 1’8(w - w,,) 8(k -k,,).

]

(86.12)
XA FHRM, BESERN TN, W THAENLIREETH. (BA
BAF 3 a(0) ANl IR T 8.
MAEMNALELIBENBRENLELERRRERE T, B4 0K
(86. 12) 3 I =5 4% 5 A {7 40 A 1733 .

—E, -uN
Ao (w,k) = (2m)* S exp(ﬂ__zrﬁ_m] .

s mIs A0 I 1? - 3w -w,,)6(k -k, ).
(86.13)
(W FE—PRMG R N, =N ). B o( -0, ~k)=d( -w,k)EHFERL
A, EBATRRFIIER LR om, HERBEAFFRAE =E, +ho,, =E, + ho
(R FRXRAFE S BBMER) , RI1EBH
o( —w,k) =c(w,k)e ™7, (86.14)

I,m

RIG  IRE(86.6),
5w, k) =%<1 e ™ NV o(w. k). (86. 15)

HEEE], N (86.13) (2 (86. 12) ) M F o W—YZRKME, i o (o,

k) =0. XK FEK(86. 14) 15 H , £ T IE B Bt
olw,k) =0, Y w<0,T=0. (86.16)

FEZR AR T (L N/V SR N il Voo ), (86. 13) P HIK & B3 “ M
P RRERET RN ELREBENN FAERNTHE 0 =0 (k) LB EE
Ho(w,k)FH S REEGESZLIT §8 MIHERESBH). R, (UL F R
FHRAERBY R A GER A XD,

FNDRIEN BRI R FEREA Bk SR — R AR P ER
i B AR B & (D. Pines, P. Noziéres,1958).

WREBREEGRT LAERARE S5, BRFLASEE U(e,r) , 4/ FI1E 8
Rk ER I E R R

@ B AEBRBAE N o (0 k) 7w = kup b (uo BT 7RI ) A b BI04 5Pk, (02 5L F BE
BB WA X A R, I §91.
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V(t) = Jﬁ{t,r)lf(t,r)dsx, (86.17)

o 11 2 A AT B B o o ) R R F L FRATTHE AR e i e i ( B AR B R Y
% BRI 39{E ) AT

8i(w,r,) = - ja(w,sr] -r ) U(w,r,)d, (86. 18)

AL R aw,r) BET SUBRN ERER. KBRS o (¢,r) X o) § 8 8 a4
B o(ow,r) AfKE -FEREBPHER LR
no(w,r) =(dn(r )dn(r,)), ,r=r, -r,

AR X A8 2, ot o 0 2 ) SORR R R 1] R A AR Rk

no(w,r) =hc0th%lma(w,r). (86.19)

B aw, k) B 0] AKX PR R 8 G (0, k) R E KRG, RIE
(86.15) , ®&MNHF B hE=RRA T
' 2h

ﬁﬂ'(w,k} =W7:Ima(w,k). (8620)
EEAXANEZNE EEEA TENMNHEINEERBAFSEHH (LR o

) — AT AL TR R AR s X T BB o (o0, k) B0 S R 28 2% § 123
. A S R R A LR B (75, 11) R BT RE T 4l A2

i

alw,k) =-

|

ﬂ ek A, r)a(0,0) - A(0,0)a(e,r))ded’x.

(86.21)

R g BRFRER B (h = 0 ), 0 LUK IR B R U0R T4 4K 56 30 1 T8
A, HEEEEATEHEA.

3] -2}
RABIE A FHRE F R AN P T B AR T 4K 60 Ak b i 47 4E
#5149 8 % (G. Placzek ,1952).

B ARG Tk (LF =K §151) R F T M T A8 £ A A % 4k

zzfaﬁ(r) (1)

ARE A 0 5 R HAA(r) R BRI (86.8) M £ BT A0 F 8945 6 &0
AP T A AR L B R (R AR AR 89 BT ). ke b 8 A
G f X K dv, KA A () 3144 () B S E MR 2

_lh_f U, (t)de

U(r) =

2
dwﬁ = d!-'f (2)
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[RFE=ZH40,5) ;8 F()FHETAERL U TAER S akK¥En ¥F
(BhEpFARIT )OSR BHB-RAEKRVIA AT REE(FHE
pAREE A BRI —RG p 2 ¥ S B N dvf=d3p'/(211h)3,ﬁﬁ»‘btiﬁ
BT A

2

hza ik -r=at) 33
Up(t) ==722 [ 8n,(t,r)e d'x,
£ M.JV j 4

WA hk =p -p' ko =& ~&'. a1 dn, (¢,r) S TR AR K S B 4E B . o XA
Adw, HRIMBRBRERG - TROGELS K. RSO EF TAE K
MERSyH X (B dede'd’xd’x") 332 3

2 dny(t,r)dn,(t',r') " = 2 B, (¢',r")on, (1,r) =

=18 At ,r')s ale,r) i) =ag(t’ —t,r - r)
(e o RA T ARAEBREIGOIH). Bd(' -0 (2" -2) BB E o(w,k),
BH—ABRG (Hdost did’x) B FL B AR VA SO A MR L. BB F 2
I35 SLEIE Fod guRor &L ¥

(3)

w =

R, FESAMSHFH—— RIS HRE FBLRE R AIEN, AKX 4E
B E M.

AN, HBORE TR (86. 16) L 52 A 3] F FH 4, A XHHF
B T=0 0 AL R TAL T, MR R 4L B, % & X (86. 14) /% & tn 5 F
BRE BAHBREEFG T (0,)F( -0, - k) BEARSERZZE HHY.

§87 EREFHKRFINMM

MOFIEREATFHE - ENBED (PR o) XE—RIRFHMN.

HP— M RUNMSHREREFE/SL () Ra, (0) WX S X E. 6 —if %1 2%
HEMOMBEXRAMECBEFL M, OXE X ERHRAMN. B4, o
(86.9) E N ,HEHBHNEXRB FTRLH

S A -R A s —i—;?kzw, (87.1)
U4k m 2R T Y Q.
PBRE o (t,r) R BRITFHMEr S BARF £

@ BAMBERMHESESSE § 149 9 T UR AL (149, 5) FF 4 15 00 113 — 8, M 45 R
W 08B F N AR T 2.
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Ag(t,k) = fe-i*-“'-'wa At ,r )8 a(t,,r))d (x, -x,),

M % S FHERARXKBT r, -r, ROTAX &5, dx,/V B9 RE R
d’ (x, - x,) BB 4 V15 TR 9. BTG

cr(s,ﬂ=%<aﬁ,‘(:l)aa_.‘(zz>>. (87.2)

RATHS =0 i o TR w0 (k) (MR T 2 0= 1, - 1,

By B4

do(t, k) dor aa)
at 2(a¢ ot

PRI i Ks (87. ZJ{tAlﬂzitFﬁ

Bo'(attk) <3 ng(t, )8 A _,(8,) =8a,(t,)dn_,(t,)).

I 90 I+ ) — TR (AR T R B ke B4 X {5 R UL TE 38 R LA - kAU
k. RIGHUe, =6, HEEBEL_, =4,  KMNEKRAHSPHMIES (87. 1) FH
Xt 5y K F— B X FE—K, RAEH)

do(t,k) ik

= - k%
ot =0 2m
F—HE K o (e, k) TR HFEAMEH TS, RNBH
ao-(t k) » [ dew
‘ a.tj e “ol(w k)ﬁ o —1J_a wa'(m,k)ﬂ.
Xﬂ'thﬁi’“ﬁﬁﬁﬂsﬁ.ﬁﬁtﬂﬁi%%iﬁ

J’ wor(w, k)dw Hk
- ‘IT 2m

(G. Placzek, 1952). HAT5R IS H , % TAEM &k WAMEERN. A THRXXR
AR LR (A—0) , NS ELDBRTE R

[[olot@k) ~o( -],
W (86. 14)  Hp BALA

(0. k) —o( -w.k) ﬁ%‘:uar(w,k).

RIEHEXMMY AR FEHEE, FEET
K
J oo, .!s)——zr5
R (87.3) M HBI T=0 g8 & 8K, H22 k EK XK. £ k-0 i 3f
FamFEREBEBERE F oo,k 8 s REE MEHEES6 13)FRHTF

(87.3)



§87 MHREAFRIKRFAM - 345 -

FAE-IMEFHEREIMERN(HAERERESEAEF TUET =0 /AT
EFEE—AFTFHRI). XTMAERXRA A (0 - uk). AL huk B FRER (v 2
). HHITERN o(w, k) AA(87.3) , NGB BRI A, EE

mhk

ocl(w,k) =Eﬁ(w—uk). (87.4)

i (86. 7)) Bt , A B ¥ IRETF
o(k) =5 (87.5)

miu

(R.P.Feynman,1954) . B 43X AR B X F & #9/ME R B A, BT LUE #9662
B A PE K i QIR BB U T T 2 50
h

2 3
27 mur

v(r) = - (87.6)

(ATHREXNAK,ZH 330 TERFSIHNED). £ T=00 X (87.6) 7
ERKEEE AR . EMRMA RO RER B ZE r~ hu/T BHE B EEHEX
W, ELEENKECEABRARTHNT. EE RMIER LM (87.6) i
B AR TR (R B /R AT e Tk, L §83)@.

A — RN, T LM §86 @I BB IRE F5EA T LKk %=
a(w,k) BXFFHR. ZIPLRBHLN(86.20) A, B1E T=0 KI5 H (X
w>0)

no(w,k) =2hlmafw, k). ' (87.7)

M Kramers - Kronig 202, [ WA 74 (123,15) ],

Rea(w,k) :—!—P fﬂ ———Im“f‘”"-ﬂdw'.
™ J. 0 -w

Il B 0 =0 3t K a(0,k) REED RITE H

a(0,k) =%L ﬁtma(w,k)g—z (87.8)

O BWo=kK2me(k)BEX[e(k) RUERTHRE]IMAR(87.5) ,{XE k-0 B 4 /%K i 5 49
E b (R BNES 7 A LD HERL T AV BRI, 2 o (k) B 57 0 72 45 BR K AR K A9 16 . 4 3R 28 M X 95 BT R, T LA
H,BRTAXGHTRRATSHOARKPERFHRREZEIMER FEY -1/ (e RBEPETE
BIPER ) o RABLRME, RN FML o(k) L BT A8 ME.

@ XBREH(87.6) SMEMMEEHRCSAMMR(LEELE S ) RAABE(SETFRNRE S
AR . S A K, RATICH ( §25), 5590 BEAR BE 66 “STHRRE IR0 LE & << mu/B( 3 H Bomu >> o) B 485 75

F 0. GO0 BB 7~ >> h/ma, B Bt WEI AR S 4K (ums0) S, 2 (87, 6) ) A 7 46 1 0 22 50 76

i,
@ E ) SRR ) — MR TR o (0 =0,r) R LA B 4] a0 =0, k) 3 8 b T
alw,r) 3 r ZEEHFEE.
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1E k—0 BIRPRA T oK K

corw-(2) %) @

RS R d TES EEIEER BT AL u+ U= const KM & 4. B LA
Mo 5t TAHA AR - U B, B R k-0 8, A (86. 18) ATH

87 = -y~ U [a(0,r, =r)d (%, -%,) = - Ua(0,k=0),
Op

H IR 3 (87.9).
HERAMAX(7. 78T DNILERKX, RIMNEESA T=0 W BHEERET
[ 40 F SR FnEL Y .

1 (" dw dn
wh L U(m,k—?ﬁ);—

P (87.10)

(D. Pines,Ph. Noziéres,1958).
=] ]
1. RHiBE T<<T, 6, Erzhu/THEH Lk & miked 2B 2% v(r).
R E A ED IF ﬂ3k~—-=:T/ku<<—H*H{1 GARE FH L. AR AT

BANRBEZF TN S TN E c(o, k) PASE FREKEF6 6(w+
ku) B, Bl BB A A T8 8 (w —ku) T X505 & KT8 T (86. 14) #o
(87.3) k5 &

whk

o(w,k) -—[1 e T  8(w—ku) +e ™8 (w +ku) . (1)

g X, RA17 2]

hk hiku
k =— e
o (k) 2mu oth 2T (2)
=
. &k h = k. hku
— ik - r k = ik rk2 ]"l
v(r) Je ol )(211_)3 S-rrzimurJ-m e ot —?.Tdk

EI#H G EFE PR ALBRESXEAHA SRS BE, RO LEATHE
A (oA EEHE)EKA. Broow/T, Ry I 2T EE T kw27 =i
Ab 43 5 69 g oK.

27T ( 211'T)

v(r) = =——-exp| ———r
m

uwhlr hu (3)

FalT/hu<<l BHFHT , 2R v(NRBKHOFEEFEIXTRFEOES. £
HRTHEBELERTFTHABMAALGHBASBT LHAAXB) P EF24
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RAEH KA BEREGLKAFETTHR. AMNEBLE AR FFPRMNERT
BERRRM AW THK Ewh §83 LR PAR 6 TR ALARGHFE, AR
ARBROGEBELFXRALENT. Bz H(3)L A2 (83.16) )X B35 &,
ETFABEEAGAAXLZ S BEABANEAAXI)HENER. BAHAEE
AR AR, S r~hu/T o ARIE(3) v T, MARIE(83.16) ,poc T'.

2. EHERAKTREREDMAARE, AKREXRIES Euk % LB I H
# MR X. (P. C. Hohenberg,P. C. Martin,1965) ®

fAKEMR EBROEEETRRANEAH O, BANKERESAL
MAREHOR DT TRRK(ARVAFTLEO TR ERHFR 264
FLTT#R A

82 = f%p,ﬂfdi"=;£-%[(v ®)2dV.

0D R A Lot K,
3P = > 8P, 3P, =3P,
F AT *
8!?:2}:;295?’2 18,17,
B, 3 k& A
(18, 1) =Tm*/ VK p k*; (4)

EXEE §146 3t H T & £ M. kBT F B £ S
G(r) =(35(0)85(r))

# T &k 2 G(r)=n,(8P(0)d3d(r)) =Tnom2f41rh2p6r. (5)

B GrH)ARER LEFOAETHR. BRAFTERE n, 9 TH, AX T
BRBAER D r~r AR TRAMERIL. EBEE r<<r. i BAETF A S W
I, eMNEEET TR A,

G(r)ccr 19, (6)
BREJRBEBRIEHM. XABEFRr TUELAXIHNES, £XL L8 A (6)
RAEHEF(S),
rfp,/n,.
BB TIs R B A v X LU I3 ARIE(28. 1) F(28.3) #3& n, o r, #}iB
B R MK & ], AT Ktk
p,oc (T, -T)¥ ™,

@ AR Pergamon]1980 3 3C RIS AN A9 , 3 1714 3L 3] b SCRE Y. —— R F Lk
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AR REE a,B,v, MBI X AKX (LR LKL §148, §149) B MEH A
d R 5 (28.4) 2 — 5 8.

§88 Fikzh ) EKE

A IR A TS LT T L rrar——
(4 — R 24 4R Bl S5 38 B0 BT 58 SR 4 B8 e T
TR 22 5 (VAo 16155 7, S04 B 13 A B 260 30 ) 22 B T
T B e .

0 R R T A SR 0 6 U 7K 4 R B
B < P T TR 7 I 0305 8 )25 78 58 383 3 0 B ( 42
B B TR R )« % L I 5 B 1 I S £ U 705 B B0 1 | 1
5 CULRE, TR 717206 T 58 03 2 PR D00 0 FLZR A ). (EL B B T 2 O s 3
e R BTE R/ B0 B 75 L 3 12 B R D A5 A D B B v A
KA. T I b AT LM A B —— ST T BT 0 /S R T
e e 78 5. B B OB TE HL T exp( - R,/ T) B EUHE R, %0 5 5 49
SR RN 309 2 02 R EIE R, T8 2 B0, i 2 o ) B B
.

FROAR B S, T B ST 204 44 71 25 175 6 8 5 45 0 P64 {8 10 36 2
ARSI TS §112) 505 RCH REA R IER. 0 AR 4E H AL V o
AR

o
((8T) )=p—c';,
(p R s, RAM AL TR MO IR ) L 55965 M
(8T(r,)87(r,)) =£V—ﬂsa,,,

VAL BETE ST BB A/MERR V, 1V, R E MR TR, #1188 O

(BT(r)87(r)) = o, -1.) (88. 1)
53 Bh O MO | SR HTH T B AR
(Bo(r)8p(r)) =pT( ) 8(r, -1, (88.2)

D HAUBRSEKHL TR XKOUTAR, M FUENAF S FHER, BFA—SATHHE
OB R E RS AR U5 — SRt FE AR 3 0 2% 38 {0l R X F S (P Bt 3 K R R TR AT Bk 0 RO (R W FE
HR M B RORIL RS R TR A BT ).
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(8P(r,)8P(r,)) -pT( th) 3(r, -ry) =
=pTu. 8(r, -r,), (88.3)
(8s(r,)8s(r,)) =%—B(rl -r). (88.4)

(P RH:58 ;s B4 BRI R A s et , — X & p, T MIKE BB LA (P,
s WAL ) . i AT AS HBUA R W B o CF @RS TF) B3k A

(8v,(r,)8v,(r,)) =l—:-8‘-k6(r,-r2). (88.5)

K V& 1 B[] S B LA B2 2h VA AR ) Bk 7 = I 4 3h O 2 o M R Y ] AL X
[ia] AL 1) 7R DR SR B JE MR R B B —— R g &

MiEsh hEr BRI KEARAZ N EER L, HE AN EFRERN B3 F
7 TEWmARSh S R, 5 AERE B B B8 o vk 8 AT DU B X — A (T
I. B33 ,E. M. B3 E 2% ,1957).

W TRAMTIEs e R,
f;_ﬁm-(p,,):o, (88.6)
pT(E+ﬁ v s) '?lz“"'*(jzi Z:*) V- g (88.8)

MFR KR o' R E ¢ WER, BRARENER, X&FHBATERK
ErE SRSFEMEEFEMC. BHit, e BEMZsh, AP aER
PR B3k A2 40, &0 R IE 5 Y. SRS p, P, o 107 38 % S 3 4535 3 19 B AH p, , P,
v, SHEKERS 8,5P,80 , - ZH(OYR TR HK T BB ULHERL).

AR 3 K 7 i B A PR LR O 3 3 2R A TR I R R R
ERENRET C2RES ERBEX XN PR A ZN AR H s, Mg
FRENFHRZ L & X%k, RINE H

o'y =7 —~+—_——aikv-u)+;a“v-u s, (88.9)

g=-xkVT+g (88.10)
(0, BRI REG BFRRED.

IUAE Y 1R B SR 7E S s, H g 0 SC B R BT W 8 B 1O PE AR, R B B3t —
I B WA 2 1 2 B 3KE 1 B R AT B0 X R, Rk IR
GIRFEW R R ho << T. AP R BN SR RECE R NN E B, FEAR
R T 4R 5 4T .
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ERENERBLT(BRE §119— §122) , ZOFFRKER «, ,2,, W
BUFSH), MM TE LR AL B R E PP (R — S8 p, P, ). Y KA
RN A PREY X AV, IRE B — A X B0 B 95 & 0045 T - 3948, 30471 8t A 5
FF XA AR A o 8 BRI 5 75 55 ) 24 =X o 70 O B R R /A T

HAELAA(88. 988 10)fEAMEAKEFHME L[ L AL
(122.20) I/ 8

E.= - D yuX, +y, (88.11)
&

FBESE ICAT R A — K AV PR o KR g B BE,fEh,; TR,
F g E%ﬁ Ya:
T i (88.12)

YaSus &
M PR X, MR ST RS A BB S 75 405 B 25 30 80 07 55 R R A%, 15 Bh
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