ooooboooao
168 0 19720 104-113

104

E hHh B & B F W
# W % —

—HFTCENE AR L - THMEFL LTHERFL, by cliBEER
B EMOMEMERRIRFRIZLI-TERT LI L, ARER—MICC
BLEVEYIBAPLRRERCHS, BHALMOMEEALFACHETE
ABRARVESIN? ZoNBIziosT, YOS5 LTEARELRS D,
ZOMBOMHER BIUVZOERMONEGEEA TR,

S1. BHEESIEZIDIM? LT, SoFBE LTI, 122 A K0pRR

-
C

EHL, GRYBENBE -V >TLAEE 2% =a— b VIPETHNITE, thabodhi,
o, L - T MOUEAFRTEELR TA VY2 r2A VDY D “—EHIAHERE* TR

T2 LTER., 2B, S CETEDH, BN WTEb b, BLUFhUEADEELRDS X

]

B2, BLOADIURORLL BRI E 2 AT SIcJERT — 2 EIE L s S EAET DR E S,
IR MR T A B BT IR A L VO ATRE, TA VY A
606 5 &£ AUE b 13 1 38 Sy EY Ao X B ATHBMN, NELXTELILXDLLT
* 1971 &£ 6 S BAYRESTRO SRS (K. WHEVEBbLRS, ELLR, TAVY .04y
HE) TOMHEKIZLT, ThizEEMAxb DEHEMEERRETHB D, ZoMEZHLT
DTHB, 1%, Fock o fftfic L ah T3,



916 BAWBY & B

LIAT, BRIE, BHEMCAR L TElohi b Ak
RhfchTnwsd, coFEE LU, —2i%, KEB
FRoFLVEREFRC BRI E, § 55—
LBoBERORKOREEIEEERLEBT L
T o TRRLID &V ERGERE, ©Zon%T
LRBEAD, 2T, KEBEROF LWEBREELL
W leDiE, KELBIOST bhD, —2lE, -2
Y- REERRSh, TDRIL, FxLrEDF
2, T7y 2 e m-a* HbLELORFERIR LN
5151, SECHBMER TN oL dB0R
RERNOBERANERRENIZZ ETHB, b 5—21,
Dicke & Goldenberg 1= X »C, KBEOREENEE
TR, ThR X3 XRPE 4135x1075 TH5 (4=
(Feq. —Tpote.)/T; Feq. & Fpole. VLAEFFE L OWES

FIDER). KBHIHEEFACE S0 BEL TN 30

B, FFLTw5 2 LiISARRE 2, 2oifEs %
BFEIR T LD LD, H—FlkErskot
B5. ZOfEinb, KBOEEAEG -2 v 1 %R
BB ENTEDD, 4FHE— 4V MNLLBHRT Y
Ve MIr 3 T AEED, = a—- Ve RF VY
v LT AR R 0, BBFLEE O R A%
Lo TBHTLZ LRicd. ZoBEOEERE
BLTARBL, 3471005 170 %, Zoffiy, ¥87
A2 4 VOBRTHFIA TS 437/100 5D
8% whicd, LRI IE = .- b VIR
FTRRATELWCERLERAOBEH oS, B
FbRTu B 4371100 DRI Dz, 39.6/100 4
LI BRTH B, Ticbhb, ZOEBRYERATHE
TAVY2ZAYDhPE “—EN R 12IE
L) e s, Zhuz—KETHS. B
MEELUL, ETERVEESLABS, BERAK
EEHENTDIELMETHAY. T2 T T,
DA, Ve AL o TEAENERICBAE
R e, RELHBTE - T 5,

LAk, 7n¥, BE, BEIERCATLERNEE
HBLTO L0 WS HEBY, ERIEROEDH—D

*REEENERCERCRY, iz, BEE
EMLBPFBELEISEEY, Z0oRBv5 L,
BRLdic, 2oRROBZRBERTLEY, 20
PEOBPCAIERE L ¥, BELLE,
7= & z.¥, Physics Today 24 (1971) No. 1, 30
o J.A. Wheeler mfigsiz B X,

|2wE  Fi2y Q97D

FTOBFN, ThHXD o RERBEENDS L
B, TOEEI, MWHETRHDH, REHOBEE
RBHTHSE. Tihbb, HRELI~HE—ANcB
Blicnwbwd, PEEZCHETY, bobkdhrA—
TIRBETHBHERS. iz HLLK--- o=
~7 bk ABGCIHEEIC R R TE, 187, He,
At,--- DARZ P UL B ERCBATCE S, A
#E B EBIMMIOBHTHLEVIDOTIE, HD
WRLRWEES, .

LoAT, ENLMOEEERE OB, KD

b &,

BEOWEERR - - — RS

B w}

o o BOBR T

EE ,;
EWSZEkimieh, RERKECH D, BRI
24, BIMEEMAL, 77 b vIBCSAY L LT
Bz bh, WOBEMRAL, F22 Y F AT
BELTEFEIRTWELLWABTHEAS, b
BT EZ IS EWI DI, FRLYRDOZ LT
b5,

BT, 7AV Y F A VH MR 2 Al
ST, BN LEREEEAOZN, Boxh L
IR TLRT, TO—HOE Ik, “— sk
BE” LW EEAERIC L - THIETEMHT, 3
5—HOBEWHEEFAY L, AL SRBMrE LT

S L XD kLR, BRRIECHHEES *

ChIH—BERAOEATH S, Bkl bR
Uit otz ‘

Lo L, BAECRGTE, ZOTO0HEFHOM
=d, BWHEERE BOHEERIMFET LM
BroTkh, BEAUSOZoMEREORT
HMOBTEL LN TS, RCBEMHEEFRACELT
3 A VORBKHEER, A VT ML,
a DT, SRETERMCORCD LR BT 3.
(3brA, BOBTHRASLY, RECESE:LIvE
ATED, BEShi s biow L, BCHEELE

ANBOBRTFROBATHE TRV ARG VEET

FTAvV LA VBRRTFARCH L THEANTH
S, TOBELRELMEALTNEIOTIREA
WHERS, REL, BRZYT, XRMETOMI
ESCTVBRTT ALV,



106

B OB——EME L TR () 917

SO RMITITCIES 52 choofivEs
D&, TA VYL R A VOBLH EFERTMR, T
HWEFAY, WoMERBEACY S, BoRFH
TEATERVO LW S HEYRET<ETHD LA
5. .
LIHT, BHBEETFT B 5Th, k¥l
FIT, KOZODIGMEET 5L HIsBr B,
1 Y -~ VB RT3
2° svayRE—Zopy (e bl ZEi) 2 HHi%
LT oL oA%cELs
TORT, 1° DI, RAXETE FHEGS
BEEA RECHEETBONE 5, B 5 aaME
T FRI, BTFIOTEEEFE L OFWATE L
DTIXEVHEBbh b, i, THRUDOELEIEE
EUDHLRARDDEZT LT AL THRETS
BOT, TITI® OIEHIUITAANT, 2° O
Begr o,
2° DIBPLEGS DI, —IF, TAvY.a4vDd
“RVRRHERE L12¥ns, WoET, mAE
REBRATEBLVLODTHS, 1° OIS TITRL
CEEBBMTBADL DT, EHBORTHRL e
P, BEINEGTHLGSHEBILLAEDTHS, *
ST e T ARKD LS IZ %,
OBOFTFH R L LT, EHEGLG,
22K %5
T omin:
®F oWt

HUF, oRiseha

?

§2. BFMBPELT, EAEBEZOAEDL B ?
IR i SR T B 5, 2 ae b v

BFVyar, Ur #5 vy iz X T, = bi

WIE RFRHIC k5 EANE EA,

DUt Fo& LK B O A ABE) T, N
CRHUISh S, BTHE (BoLiTH) <, 5
RO X 52, theyMFOLEC t » TEBT 50
THD, Ur KL, KEGROKEIETLILRD
RoTLAIEN I oTWBDT, TOHTFOa v
7 b RS, RESROMLEFE LS TIVvT
B55H5. Ibiz, TORTOIHIHSIRI L THS
LBELTINVTHS S, cowaBEORTFOD L
T, WHET (759 4 bv) L8RS,

Ui, TOMT DAL VTGS DTHEHIM?  *
N> BB, P LITHESRALRIETH 5,
EREGE A RTLE~Z A A i X s THHT X310,
BIRT 2 THY, 7vyn (he) b dod
235, v — v vy R — BRI B XD
(manifestly covariant) 12327 2CTH 2%, & =50,
e BEORF ST 2585, vy og
PR LT, F2RTRLAL O, FEERYd
Do Fiebb, v vy B EEY AR T,
BEATEZ G EH L iS5, Zonk, heli-
dW(REVDE'&ﬁ@®ﬁﬁ)m e FUGRT
DIFERETH B2 B, TOIES 2 2 ¢ ] LIRE
KL ED, Eohy, EHNEL (HelT, Ay

toigs

Catik) — ¢, 2 K) + 2k @.1)

ST D (2142 helicity =1 %351, 212550,

z z
IL ly
k
f X s x
i xnE |
LT
T
;‘“k)_f?(g)

W20 e IURT L w — v o wBn (LT, v 5N o J7 i,
KeSBZAC O fbT, '



918 H A3 %¥ i

O

Pr-i
B3I BEARFHHEOSI 7, RLOMERTI
w7 R yr AERbT.

LaL, Shudl UREBER &b LT T bl

W, ko, BlShapREREER (2.1) K
$LTAEIRT » TO7eiF RS bieo,
FlE L TEIRKeW LT S T5%

SN?Hlﬁz-j-un(k)Sﬂlftz'":“n(k’ Py p2) (2.2)

LB Puprepy 1XAE ¥ n (EREICIY, helicity £n)
o€ e BENTCHT 2 HEBIE. T5 &, BRE.D)
LRBDERH LTRETHBENIT LY

kyisplyz-u,un(k: pla P2)"') = 0 (2-3)

PEMND, CRE ST~ STEE LIS,

chiy, EHRBOMCIE, L<AbhBERTH5.

Loz, ZoBRRL, ¥eHREOR Tt
The— LY YRR LEOCIRICETH B,
BENEehErTHRWHATES LTI 505580 M
Bobhanbl 5k, ¥aThvEBal, sy
YRR X 5 T helicity R/ 5IREE~B 24, €r
DB EL, belicity (ZBELLEVADTHE, thi
BUKZT S b, SERR e — vy oo little
ywpﬁ'Euﬁmu%Amoa)féb,fn@%
BiX EQ) THHEABTH S,

gu,&kﬁ03)%b#k@ﬁﬁﬁﬁité%m
BRES. HIMDLS5nr 770 SRk, &4
(2.3) #BE5. ky BN IBEREYELD L,
FBARD L 57 75 v EEERC /D, KT ent
TEREAEHY 0 ETBE, ACY iDL BRED
HTFCHLT,

= 0;(1’0;41' (P)pg—, =0 : 2.9

107

wwE F12¥% Q9D

>

i

#EAK V7b§ﬁﬁ%ﬁﬁ®f71

R EBB. IRID, RO ENLB,

@ ERWRS Fiebb g 0) ZAE Y 2T

TH5.
® zgy1~~2m=o
A2 g =g (FRTO 1 HLD)

',®A%t/2@ﬁ%kr47yaﬁ%@FALm

BERRER (9000uPaedim) ¥ IOTEE
£~ AV b (gOrs00uPridedin). CRIGT 5D
DILFEFE LIS,

CHhRGOERE LT, BEANTFOA L /@{‘ﬁ@ﬁ“
BrbEsrd, k@@lD,ZK/ROI 205
DERNITHE* ACYIETHE, BRELAL
iy, /ﬁi?&ﬁ%@t’aﬁai}%ﬁt BT & BT DR
(e PaR=gse D%&@%&Abk\n L REVO @%&k&,}
ﬁmk%o%m%ﬁﬂ?%&%ﬁﬂme;& 7D,
ZhALEDTHE. i, AEVIE2THD, TdE
@Lb, Lokl EBMCEAETSC &mﬁ#b,
FQIDF 4Ty sRTFLORBARHELT, RS
HHOEBREHER R ERTh D

BErocz ki, STHOFEDZEFEEL TH L
LOTHBA, ShUEELEDBORIL, 575
O a7 VERBOCIERGHIRLT. COFE, S
Fps, 2.1) O X 5B L CAE TR e
g & 5 EE Lﬁmbf,vfavy,jvﬁ

Ap(x) = Ap () +0,4 (x) 2.5)

D X 57 HBEOTREN L TRE Tt huic bie
[ ’

BEIRTORE, 7v 7727V RRREDL
Sl Bhk, flke > TERLTRLD. —BfiH
BlE LT, BEXbTWBELZ AN I~ B o TED
L, BHRFOBY b THbL, ZOHAEERYE

FIOULORAPRAL BER BFERRICIND,



BRON—DAmE TR (EED 919

XX>, F77ve.7voRSORSY, L)
& L) TRbL, mkoe & n ko h DIFE(E
JADiES %, Ligmh™) ¢hbT 5, 7 LUD) %

iy () = By (%) +8 4y + 3y (2.6)
TARETHDLSIESL.* T3,

SL (2
s Shyy =0 (2.7
i oTud, LittieT, WEFAOSF 2k L
k‘;‘b kr
SLih?)
3 Sy = (2.8)

’C'tcl-}"lliinof.c\,\ onix, BREGOMD, B0
BIECRHIELTW S, #SAENY Fr 2LT 29K
FELW X m:-mmm;z,

L = L)+ L (g% + kL (he)+ kL (J8)+£2L (h2?)
2L (8 + 3L (P + - - - 2.9

&y £ CDOWTEBR I TEDELL TR ebVwo &
MNEmB, ERBOLEIZ, e O—KHTIRTHED
EIAETTRN - LOLRBITSHS. & DHEN
TeERIE, (2.8) ¥HRIRIHEIL, E=RAF— o
E—AVELTFUIALMEELWENWS LT
B3, Thbb, HloweErt+ase, ¥

L= L{g)+L{2) L (2.10)

AHHURBLT, chhbIThhd=i L F— 2—
RYRBCTUIN T,‘, EEEAT A L ETHE

L= L(g+ LU+l T @.11)

LleBd, DT SIS T enbHUM»RE Te
=T+ Ty TH3, Fibb, T2 3Tk

FLwDTHS, LT oo TR +eT) Liks
*?zsafmz:,

L= L{gy+ L) +kh,,,T‘°’ +£2(L(g?h?) + L (ht)
(2.12)

* divergence oz x ’;‘:o"'i’i LT REC
DB, gk, BROEN T adudy, (@ ETRK)
EOUMA 5 RERBFET 52, REMIZRRA

CHRIZE B,

é:\n‘b WRiCh >0, FRDOE ZATITAL
DTHB, .

HE, TOISRLTIERNNET 75 v a7 vid,
ED LS RERCHLTAERE - T 2 THH5
M2 R,

= o+ Adup (2.13)

o= By 3y B, Ayt 5 (h,.,,,_ % h;,y,,) Ao

.14
EV ISR LCARETHB, chixFeRL <y
Yy YRTARD &, —BERTREE (x — X" ~DfF
BEoZ) LRMcHB. chiRiiedinit

g,uv(x) = 6F,+Kh.,,,,(x) (2.15)
a:}s?l
¢’ (%) = p(x) (2.16)
dxe gx8
90 () = 5o s Gep () 2.17)

EHNRTZINET s, ThbbBEMTOL
FY — OB~ B EE TR L @R oC
55, 4

&IAHT, B (2.16) & (2.17) mBILCARE e
57 ve L T VIRIRTRS BRT, kDX 5&’7‘:
3, '

L= - % _G\/g R - -—(o,,«, Qvpgr+mieHv g
@.18)

ZIT, g* ik Gap DIATIFIT, g=detlgul, R X
AA7— IR, WOLL, BTl onvIirce
sl Zr7veaT vy (2.18) X 2.15) %R
C b THTE, E3LL, MD5 27727
v (2.9 BT B (k2=322G).

LEDT, G APV 97« FUIATHLEE

L, X QA L, TAvyaaAvORGDT
IV aTvEDLDTHS, Linl, bhbho
TFETE, 9w (X) = S+ xhu(x) THHT, 22 b
Vo 7« Tyl fopfibicns, Zomy, W
CBEALTD, WALEBEDENS Z2IITH
BB, ZDD e, H—Tlh~R 1° Ao T
T 2° DI vaz AF—-BHNLILRT A LW



920 BEpBEELE EWBHE FI2E QYD

ofc,{ﬁﬁif@}b.

Ty, ZD gu@) ALY v 7o Ty ALLEAD
BRL R DTHA I M2 F, RIXHEKIL T
50TH5. CORCBELTIBIH TSRS,

COFNCRNRTEL L, FBRCRRANCELD
&, KDLSICic 5,

UrEll — v = BE TIUY YRR S 5lr—v
A2
TEE 7 1 X =575V TvDr—

» 0 x

U — — BB BERTE

§3. COHRBREFEM?

BT, 577 vy a7 viEnin, BETiHT
—#G LAV d o, Tk ZDF 77 Va7
vink, ezt S AL EIR S TRDBHON?

— DR EREHARS B, Livl, EIRTOMIK
i3 2o (helicity £2) Linig\ T, BIL TRV RS
%, MYRGTEEIELIRTRALEVL, T,
v— Ly Y REERGN DI LD, BEREHE
i 5 OB AL THS. F2T, QED. D
EEIATLISE, r— vy Yy TREERT QLT B,
TrARY s VI 7L BHBRHEYACA I ETT
3. ‘ .

FRFROBEEBOECHIS LT, TEE (vertex)
PBE, TheEEERTEsS. BTk sr7 724X
Tz %. Q.E.D. &%, »ich oMEFH, <
DFETINZERT oD, £2T, BETEN
71% (Q.G.D.) oBELL, AUAETBWEEL
HORHERTHESS.

FIT, ki, = v b vEERET 588
BHEZXTLDE., BRERTHH KD/ 713, HSK
Droicks, AdFO 75 7%, Q.E.D. OB
ST THD, Zhit, BEORFRESEEDO=% 1
Feo B—AVELELERTHNLSTHS. FTEL
TEHDE, ek 2.3) 0r— SHRERREZ LT

S

HSE EHMFICES 2 L7 b HRE

a b c d
el |
o K )
A IR

e f g

HEO6HM 4®konrSI 7.

WAL, fILERT &t by,

BSEOX5K, AUlA—T58E\757%,
RO (tree) 75 7 L5, ROKZ7 77 THHR
PFRTHEL VTS,

CIRRIE, BORD I K, A—FERALESTT
(W=7 77 7)REZTCHRID, ChXBSEYH
METEL T HFLERETHAERLT BEURTFMN
ToTE, ERMEDBE LIRS T ITHSE,
20k, MR, B HOBEMML - HEIREESH
D E DRE G T, BIRTFOHERIEC O\ T
RLELELLDIEELWIEITTHS, ==2Y 54
~ (HERRIE) THH, LIHHTHA, EEIEL
T,

FELWEL, HORCETRERLELLON, 4%
ORTF—RTHED ST DTH 5, FORETT
BWDTHD, ETEE, BO”De & Xl
Bh, X AFOAL-TDEZ AHRY, FERT
(fictitious particle) 3Bl T\o 5. BT L5
DI, CDLBKE, - TOBTOIELRT, HHE

2TH EERTEELST 7, REDOVIEABRE
(R ABRL T



110

B OB—EIELRETR (B 921

ELTBbRE, Tiobb, BHITERWETT
H5. THH0b, HFEELOEL, METHA .
7772 LTUL, ENRFLOZEEL, TORBED
ftHiz, AV 10RFOLI>THY, Larbr—7
T (- OEFIELRBEVIERT, 7=
IAVEITH S,

LaL, ZofBETE —BLTe— VY oRE
AR HEY & e bBbh D TH - T,
fingEd AV IUI T OBEL e ZHEELBHY,
YBEERIIBRCELE LW EER S, ORI,
Q.E.D. ot Ziz, a— v yRNEENB LR
PHCBE, BT EAS T -RTFHBECH 5124k
WL IUTNE, ZOBZ, BEFEAIT T
NEELTWALD AT, o B/ RKER
FLEENTLDTHS,

TIE Q. E.D (B ThEIDL 77T 75
Endivwi b, BENRTFRESEELEETA0DT
Bb, BED L, TELH?, QED. OLZ
(% Abelian TH 728 0Q.G.D. oFEiX, non-
Abelian THBHHTHA, BOBEER (t&zid,
A AT ATEIERER) kv Th, Azt
DR o TE e, :

COFERTFREDIUL, =T« 7T 7EEGT
by 2 2B YT 4=, P STERER LD bBHA R
— VvV YAERIBR ST, L, ZoE®HIL,
Q.E.D. L H UL, EBFELEHREVZLITHS.
Lal, REOMENZ - T35, Q.E. Dl DR,
Y ZRBEC I o0 —IERT D 2 Lk, L
L, 20 Q.G.D. %, BEBOFETIE “KHIAk
A" RERCETS, Ll AR AR
HEED L5203, b LB LLKFARTHRRVEGH D
v, ToE2, Berc QED. ERABEATH
5. Q.G.D.CRFHREOMEYHLIETIST,
o (fok %%, Q.E.D. 0) FEHROMEBEL LR
BEELHDEBbhE TOZEIZOWTIE, BED
ficd 5 —ESh52L D THAB,

§4. RBEELS AT ?
BOZHMTRl- &, RTHEE L TOENER
13, EREFELRVA? BRI 2, =a-—
P B v v e A EOBRSBELERF LD
BiElL, BREL=-O0FEE, H D ViIZThicd H—

OF ing il b DLSNIEE L,

=a~bveXFurenn lr OEEL BEY
rEWSZEnD, LEBEHRETES, WEOED
BEIEHEE AT AEV S, =y ADER
L, S 50y — SAERD bEIN OO ERET
LoTELIRTVS, Zhil, BEORFRE=FL
Feo BV REHERTHECI LR L S TR
EERT5,

BOERIL, ERBT7AvasAvOBRICI-T
BB XRhTVw3, bhbhoBERIL, ZhboERIZ
LT, 74 vvasdvOBREEUELHTH?
ZOMVZT I EL Enb Y, 7, bhibho
Iw &y APV w2 e Ty LDBRETE~NLD.

BB Lo, MESRTEEL, BRKHOH
TEX XS, B, dr5rbhk cBTHE T
5E £ O—RECOREEAT

L = Ly + Lig + Ligmtem @&.1)

Ligts = wmgdsaw.érn(s) s) @2

Ligzprem = —m/cgdsh,w(S) #(s)34(s)  (4.3)

Lith, (22T se=(dz¢/ds)) Wk OBEY R DD
o L+ Lgzpem %Fx 5 &,

Lip+Lig = —mﬂdsé#(s) HHguls) (4.8

GuslS) = B+ KR (S) (@4.5)

Eieh, R@HE, FELL, AbUy2eTFvy
A Gu TEZ bR Y — < v 220 IR 2 g4
BEWHZEEELL WD, by AHE BOHE
BRI D £ D—RETERDLNEND, £ DO
WETEARLELTA VY224 vOBRE—FKT
%, B2=321G CTHHENH, G O—RETTHS, b
LREFRB TR S, BEFRTE, AL SEHHE
T&D.

AR ADHFFHER, BIUKBOTELBBT
2¥%0EiL, CO—KRETCTHHETE H0L, kO

*ABRHOFRPEVORTVEL0T, BBKE
DZEEBEST, MOXKTRFEShIRHED, B
MoBh & H 3,



111

922 HAHEEAE WBH  W2EF Q97D

FHZ LY, 74 v x4 v ORERERCELHT,

Lo L, REOW [ S HN+ 5y, B0
G? DIHEFTHULETHS, 7Avvaz24vOER
OFERB IR KT 5D T, chidtd
FROBGEE LC—HEE LBk % b » T\, B
REEHCELR (fvarAs—2iiic) £5X5
TEBE, T vya L v OERMLLHEUHRD -~
IALET VI

P p GmM  3GMp

T 2m T 8etmdT

G'mdM?

~ 2ctmr + 2¢0r%
(4.6)

LB, ER, ChiHMECIRELE, 74 vy
AZA Ve L VT2 b e hy 7wy DEENSD,
FREXETB A~ A =7 Vik

ILNE O A VR S £/ LN - W i v 3
H= + - i
2\m  my/) 8cE\md  mgd r

_ gmz[3 ((& )3 + (Pz)z) _Tpps _ (1711‘)(1’2?‘)]

2eor my) " \mg myme gt
2itynits (1 -+ mg)
T ooep “.7
Th3,

Lo AT Gt G2~ib THBD, G D—KD
RFRFIED 7/ 7 bOFHECHY TS, GO
ZROWHIE 6ED 7 T 7 v HOFFIIELT B,
IR XA — T REE RS T LR V-,
HEMO L TcA— T 77713, RERTEEL 7
57 THh, Micd~icksic QG D. iknwbdb
“QY LB RFRTHDHOT, AHHEKRD
HHEXRAEEZ0nNETECHS,

— T, =a—t Ve BT vy i T AIERD
I, SEAMOBHETRLYRTVDA, =%
F-DFhTHLLEbIh, KEOYAE JEJE~10-8 ¢
H5. BKDT 7 A~V 7T TREKNTBEHROWIE
LWL B TERTIE, —HD “Tas v EWvsTh
IWThHsrs,

¥t ERMEIAFRO L 2L, HFRcashTe
BRIEZ ~a v e BF vy, IO
PhBZELH-T HMIAHHERRNTB 7T
1, B, A~ 2E8Ehn I3 ChBEEDL
BoTHRLR T 2L HDEDT, TOHRIZLED
SRBHLEL DD, I HFL o, BB

7o X iz, Dicke-Goldenberg DYZEAMRIELET5
&y TAVZa 24 VORERIELL KW kit b
DN, ORI BHFATLOERY I TES
PEIMENSIZEL BB,

PEoMER L b, KEOHERSOBHEETFSRT
PRTHRB LTS, chul, HoRTHRTHEL
T, A0 LThil, ThicHibT s HMROBRE
—HTA»? LOHREO—-OTHB. BT IFD
WERIL, —BT5ZLAERIRTH5, B0
FEOBETIL, XoZ D Lz EIXFH - TV,
P REOMEARBRE DT, BRIz L0 C
R E»RCEER S o TW 5,

2T, BOMDO ST o MBERBICETF vy oY
Mot L5, BT 5WI2a0LE» bbhbh
BRBESELTWDHETFT v vy A HEYTE, K
HEHL, BARNSTERBEBRAC ahhs
B, THIL AL D EHRFRERE wi b5, Sko
BRBLTY, BRDP2YBEEZF22—0IEVIE
RTEETHD, BUHAOKE, #1608 5
RLT RN @6 & @7 LHL~irb=TY
Y85 Thobh T4y 24 vOBRLALE
#18%, #uz, Dicke-Goldenberg oFEERIZIMACE
el
T, bhbhoE#Hiz, woTh, 74vvas
4 VvOEBREALTESIN T B Sl Ed; 7
5 v 7 EHANRE GRBCH LT, bibhoBH
NREDBEREL DD, BERND, TOIIRER
BEELEVL, LIEB TRt i,

§S5. E&HEOAL}

Y, WEFTOIEHHHCELHTRIS. B
I BIAIFEE B BT A vy a2 A v DR L
nT, EHRBOREMEMEAC X 5z, HTHE
(BOIANC X »THMRL LS L5 2 EARIIOM
FeHTH ot FOIBHT, BhiklFoTn &, &
LAEE—DELE LT, AV 2oEIRTHERCHE
phis R X OBROEFEEET~N, QE.D.
O LRI, 774~y . 75 7oAl (fictitious)
BFodEi gl Tk binun, MiFEon
BREDT, TRTIEL G TWB I ERTh T
Tz, FOMML, HARSOOERTALTL
TAVY a2 A vORGEAUHEREHTZE, T



112

B R—EHRLRFR B 923

KEDOEBEABBCHL T, A—7 - 777 03%E
L, “X 9 ZHRAH Rifgho?, HAROELH
BT ENTE, Zhdy AV Y224 VERLT
%% = Lz, Dicke-Goldenberg OABOREEDER
Bla BB TE W EWD 22 THD, ERINEDIS
TWBDh, thid, BREAELILVDD, E£H
LTHHD ?
 CORMRBIELT, kY3 EA EHE—OBL LT
LW EY, LA LMKRLTAL S, E2HT, 7
— SAEESS, AV 0,1,2 DRFIhB &Y
vt RIZ, FORO “—2” R THBERR
FETDE, —DRELLT, AV 2L -DTH
B, TiE, ez, ACV2EH LAY OIRET
STBH (RAT—« TYVALER) XEITHAS
M BHROELIMBWVLZE HEVEINTRL
L, 3EELEHOEEERY— 28T L b RHEE
THD, ANTHRILD,

T5& BFLEURVCHERATHBED, BrDOA
A5 - WA EUERML, BEOEROBE CIIRE
TEALZ ENGMD, i Dicke-Goldenberg o5
BNIELWETRHE, AATF— FYYABHNRID
HrBLTL, ELwvwz ks, L, &E it
DRBOBES EN-TET, Ebbhibiid, A
7 I =R ELCHNEFE LRSS KD T
B(fck xiE, WER—SEMOBHOHERMOAIE).

ZOEY, BTRTELDELE ndh? HAH
TEFETH->Th, BEFELLTIFELAVERZR
BIRRWDTHD, ZOBEOMESD~DL, AH7T
—FaD “ D ZERL” HENE e T ARENE
ROFICHFELLNEATHB, $H—2i%, TDAH
T~ FUYABRYETLETSE, EERAELL
ETBBRY, HBrED=2=2YTF 4 —EFBELTLE
50THBH, bhbhl “TXTOYERGFIETR
THERBRTEB” L5 2 EEARFRELTHDDT,
AHT— o FUYNBRIIEERTHD, oMY
E2Th, boltdEtBABEEDS LTI, ALV
20EHRTEBHRIMCIIDD 2V, B, BFR
D378 Dicke-Goldenberg DRI FIATE /oo,
R, EREYLOI—EPIELTELVWEIATHS,

FXLECELT, vy (A v2) BRTIL,
BARBORMBIIBRL T DTH B, KR
BOMBEL, QED 0kXLizLALALLYICA

BTEBIENTHATWD, LTAD, FTVYYILE
IR & BERHEIRE LT o, X0l
Bir, ¥ e BEO Yang-Mills BoOEFHRICRT,
FAFEORME, ied &b, FUHETIMRT
xicd, TeSh, HOHETLHRRTE LV OTER
Wik ES,

ZDESR, AHT— e« TYIABRTHD D,
e BED Yang-Mills $8#413, > ¥ {EFLTE
¥, EETHEBbRB QED. &3 Q.G.D. 3,
5 ¥ BFLTED REOMBEILEERER) O,
FEHCHEAL,

Tk, ChbORMBEAIRATHESLIM? —D
X, B buwbhTw %, ENSMOHEEER
Q.E.D. ) OR#%oBROIMICI > T BDOTIX
R EWHTRTHH S, oledicd, BEHEfl
OMEERLE CHATERE L T hilitbish -
D TH%., BFOBHMMHEFAC L5 ECEERX
LCENREER2a» 5Lk » T, BRAEY
Blol W HEL S, ¥, X2 ) LRI
TNV, BHERO D ZZRAE L5
L ELE THBRL BT TTH B,

b H—2uk, KEBEROZLTHD. FHAY &
Tk, HETER TR LS MBRERENERSH
TWABAEERD S, Tz, BivbhTn5s7
Ty 7 ek~ ARETHD, —iT, ThHOREL
BEEET, HSRADT 1 vy az4 vOBKORTE
ZBhTW3, bhbhoEFRTELLL, 50
BOMEWIOLERSHMETH D, bhi ok
Wwit, EHRTHEOT, F0L ) ERNIREY
Baiodiiy, EROKFEECRELELER TR
B, FOBE, BTFIGHRC X - THICE LW
TEARIBNEWS SISEECEELMNETH S,

B, S EEACERYRACEE, Bk A
v ERCCRR, BloBrRLLL

X 5

BEOMPVCHAEERLELLISRHZ20T, £
DASEHELIAY VR, XREVL20HTT
BELV,

1) S.N. Gupta: Proc. Phys. Soc. (London) A 65
(1952) 161, 608.



113

924 Bl Mo WL WL AT

2) R.P. Feynman: Acta Phys. Polon. 24 (1963) 4y W.E. Thirring: Ann. Phys. 16 (1961) 96.

697. 5) S. Weinberg: Phys. Rev. 138 (1965) B 988.
3) B.S. DeWitt: Phys. Rev. 162 (1967) 1195, 6) Y. Iwasaki: Progr. theor. Phys. 46 (1971)
1239,

1586.

/0



