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WHTPTR, AR M S R BN ER. £ ¢ () RTBTFH,
A, ()RR EY, m RAEFHRR, UXFHHEEAERNSNIKRE
B T AFR (B AR ARE . 7 BRI )

u%:_“lwaFw-J;yy(?ﬂ—leA#)(jj—mJ}(ﬁ 1.n
He, T HaH e<0,Ti

F,=9dA -3A, (1.2)
REMHHHER. ARQ.DFRIREFEBSINTHIRESH B
7,3, —ieA,) ¢(z) + mg(z) = 0 (1.3)
3,F.(z) =-¢,(z) (1.4)
He
Ju =14 (1.5)
T HL A
KA. D FRHLR BEE RN EES B (1. 3)ER T ¢() AT R
¢p(z) = e P(x),  $(z) >e9(x) (1.6)

TRAEN, LF o REMNZBIRr TXRAER, SHCTH 28I L KB
ARG, R (1 6)HRH BRI EEATTSR, BTHRA(.6)HWR U)E, &
IBETCAT 328, LR IR T Abel BE GHe U8, B o2 A9 U1 BER BB, B
S o WIRHR 0<e<2r,a =215 o =0 BlE— K, £ TF BTSSRI
SHUGXFERIRS) o 53X AT FRBEMBLH Noether SFEW Y o F35/NH ] 5%

¥ I¥ _ -
53—#—(/)7-83&7 + Wgﬁ, = a1¢)’#¢ = aj, (17)
XH,; ERRXQ.5)PHBEFHE,

ARMHL R BEER (1. DA BT RR (1. 6) ERRAHE, MEH2
R EMBTE ¢ (2 ) Mo R

¢lx) > g(z),  §(z) > e@g(z) (1.8)
BB R B A, ()BT s e
A (2) = A(2) - 12,a(z) (1.9)

i, o (2) RETE SIRMRB R (1.8)FI(1.9) FAAHAR N EHRAMT B, 1
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JERIH AR, BESRE F, ARERR TAE

F,—~F, (1.10)
BT ¢ ()R, EX(Q. P RUAAER
D=3, —1A,)¢ (1.11)
I, MR TN
Dy —e*" D,y (1.12)

D, ARHEHEHE. X1 10ORN. R2)ANKEFERQ.1).85F
B1.3) R 4HEMEEHRTRAEN, BiLthgh BoREsIisiE g
RETRNME. WM IIAYER, FINGNER SR AFHE BRSNS
BEAREREAER ., BRHXEHERBRENS S EBTFY (o) WAIHEARTFH
SHAEREER, AL THERN(.DEFEXRER A, (o) TRAEMYEHE
Mo ARE o () RARFRKRIE . MG HEELEEYENEBHE,
HEEROAEAERR S TFHAREAIBHERAN ., BUENKESE S

AR - 3 mAA,  HLTE R AN R

UERMSERBERT—MEFT 6, (2) (1 =1,2,, N) (R BMERER, #
$. () BME—FISERE ¢(2) AR, B Q R FERE, HAME haf 58 Fi
fif e Z oo BRI K

¢ —> e, " — Q" (1.13)
K, o BEH, REKE®E
Ko, $,9,$" ,$,9")
EAHA (1. 13) TR, Mih K B8 g
%(D,$,D,4" ,$,4") - ¢ F.F, (1.14)
AR U(D) @ BMEAR T AR, LR
D¢ = (3, -1eQA,)¢, Dg" = (3, +ieQA,)$" (1 15)

BOSRBE, MRBATU U)MFEA A W B R R, W b FER ¢, Ha93h
A PHEMUAEENBIR, PREEZFREEG A, (2), CENBTHT
BA(1.9)%#%, HKBFERER N

¥$=%(D9$,D$" ,$,4" ,F,) (1.16)
B SHES A, GRHET. MEERE Y PREsERARKT 4 NHROR
B0 LA R BRI BFILMNTERARTEER), WX (1. 16)#—HBH N
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K(1.14) BHARA. 14RO BHAEIERAKRAB/DEREG. NRAGFERNKT 4
BT, W] & R W] BER AR, $140, Dirac 35 s REAE A AT LA I T BORESE
R

. 90, QUF .
XFER IRt R ATEA AR

BR 5 BN A AR AR R A B AT A0, 5 ST N8 4 3 N3 R 3 R <
EE., HTEEX—SRIEE R Noether W F L FHB AR, % o R
R KGHF RN RBEPRETGNET M. ZB—Riik

o(z) = ¢ (z") = ¢(z) + dp(z) + 82,99, ' =x+6x

FEXANE BT L X3, 0 e KBE R

8, o[ d%y:f &z ay(?gv, o7 794,20 (00) +9,(%3z,)

2% |
qu [(3go,_ ﬂa(am))f?@+3p(aa—m5¢:+§é’8x)] (1.17)

mm%—mﬁ%wmﬁmg IV R A B F RS, iR (1. 17) 7]
@

8%, _ 1 3%
= 5,00 =2, [—-aamaq;, + Yoz, | (1.18)
B L R A2 By 72
5%
ap ="
BRFER 2
2 (a(g o0 + £z, )< 3,5, = 0 (1.19)

ERFE) J, £ Noether Wio - F I FRE, FXrbiy oz, =0,
W?&ﬁﬂi@¢%ﬁ&§ﬁﬁ%%%%¢5%@%&}MHEEEW%
5 /IMEARZE B F FIH
M =-iaQf, A, =0
(1. 19) B BIHE KRR N
qﬂ=~e4£§Q¢—£ﬁZQw):;i
BT RN

(1.20)

al‘Fl‘V =-¢, (1-21)
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REZ B, AR (1.9 M (1. 19)FFAR(1.20)BBIFEREEH

F,d,a - a<1)ie<a?9ii$Q¢ - aaa";{* Q¢ )

= F,9,a + a(x)e,
FMRAGHREN20FZER F, = -F, T LERER
BU(F,,,a(x)) (1.22)

H(1.22) B— 2 BB, B Gauss EHA, QR BI7EA BR i 22 18] X R o 2
e, WUABRL B <P AE T

jd?xa<f@<x)a(x>>:=jda cE(x)alz)  (i=1,2,3)

HF T AFESEEMEERARRNTERN . R () EFRYZE
XIS R HE, MR (1. 22) 4 038 5 BT

LR R B R ST A B R S BB I SFE AT, (AR B S H— &7
EEX EERYER NI R L ROAR MU AR TR RS
WP, S FERELFUR IS AL 0, 33 R A1 4 & 2 A9 30 fOL 3 08 06 U0 BT 6 2000 R 9 B
Robr S FERESL T B F RS A% B B R EH QYT THMEA Green K
BoGreen RBARE HHRYER MR, ENRRMEARZ K ; B H LK
WAZEWT LS M XL Green BEZHEK—8XRAR, EMNHEKY
Ward-Takahashi 16453 o X $648 %500 LA i SIS AN 206 A1) B 7 298 032 sR R4
FANTTEHE T R R PHTESE ZF o FX P 7 5 'S Ward-Takahashi {8 SR 7
BFRNFPREESRO SN G b HTFERES kX Rt T

&P 5 B MR RSN ejd4 2A, ()7, (z) , FERTEAEHR T XM BE R

ﬁ&mumdﬂ=pﬁmumu)

HH R FET SRR AB AR EINE R,
BRAERA ] B W FAEHEF Ward-Takahashi {HER. BTG ¢ ()M A, (2) R
HER B EEER (o) SHERBENM S LR R
Lio(2),p(3)]18(2g — v9) =~ p(2)8* (z - y) (1.23)
[J'o(x),s_b(y)]é‘(xo—yo) = 52'(1)34(.1'-3’) (1.24)
(Go(x), A, (3)18(zy = y5) =0 (1.25)
ERETHHAEP A, (o) ABELARFE j, (2) 58 FH ¢(2)BE, Rk —
M AT LARR F% 840 T X8 Green pR%Y

G’“"l " (u;xly'uyl‘n ,y1,“',y,,,21,“',zm)
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= (01 TG, () gz ) gz (3) - ¢(3)A, (1) A, (2,))10),
(1.26)

Hetr, GiH AT EREL Heisenberg BR, T RARGRATM . & A(2)F B(x) HEEH
TREBHAF, K EPH — R Bose B, RITAHESR

g%T(A(x)B(:c')) = [A(2),B(2')18(zy - z5) + T(%A(x) ~B(:c'))

(1.27)
ERATUA T(A(2)B(2))=0(xo — 23)A(z)B(z’) + B8(xy—z4)B(2").

A(:c)%n-d—j;a(m = (o EWFHES B SN ERRAOER . FIRIR(1.23)~
(1.27) B FisyiE

d9.(x) =0 (1.28)
83|
d
au”G,‘,,ﬁ ,,‘m(u;:cl,"',:c,, ,yl,"',y",zl,“',zm)

= Z[_ 84(u - 1',,) + 34(14 - y,)]GFI‘ . (xl 2 Ty s Vi 9".synyz19'“9zm)

(1.29)
H

G, o, (T s T s Y15 s Yu s 219" 5 2y )
= 01 T(p(2)¢(2)9(3) " $(3,)A, (2)A, (2,))10)  (1.30)
FIA Green A% (1.26)F1(1. 30) 18 KA
Og+ 230 = 2000+ 28y (a3, 0. k,)

1
= WJGﬂ;ﬂl' w (32,3002 )exp[—i(q - u
tpocx, =Py tkcz)] d'u]]d'zdy, 1] d'z,
¢ 7
MWD IR D I D)
(2”)4‘(‘6#1"'#” (xt ’yz ’z] )exp[— l(px T,

—pl oy + k, - zj)JHd“x,d"y,Hd‘z,
58 (1.29) 8B Ward Takahashi &t
19,Gpis (q32,, 07 2k,) = = DI[G, (p, + 8uq.pl k)
k
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=G, (P, P! — 8uq:k,)] (1.31)

BN, % n=1,m =0 BHE, RITE
G(p,p) =-iS;(p)
E;#} (qip,p ) =-iSp(p )T, (p",p)Sc(p)
b, S, HEASRIBENEFAEET, I, WERTA (BREE I8 —&
WEAEE 5PN ABGE FETE T A R B0 , et (1.31) 4k
- q . (p",p) =iSF(p) —iSF(p)
FE q=p' — p—0 B, IR (1.32) B BIEH M Ward 1HER,

L,(p,p) =—i§%5’;‘<p> (1.32)
=R (1.31)783)
o ] Lot tm i ptm

-1 1

X G,u;;x} (q;pr ’pr/ ,k})llr‘p‘+m=l7'&+m=0 = 0

(1.33)
LR YR FIMRERTE R TE b 4 i FSMR ) Green RBUITIH 2 1 Ward-
Takahashi fa%ﬁo

1.3 4k Abel #f R HZERE

TEYY A p A — 3k Abel XFREERIER , X BB MTRE R AT ZHM, 40
FLAE i MER BT ST45 B B3R AH B AR I RIAZHE SU2) R SU3)M#R. SU3) X #kiE
MR SBERME FEMN™E, A ZNERBRT SUG)MIRUSEE A
Pl B SUG)MBBEE— SU(2) X U(1) MR, XEE R IE Abel Xk
8

BATE BEMZAE X BAE BN — 2B SRAR, & G WEH, Bl
TR g BT r MEELEE(i=1,2,,7) MBK o BHEBEE R, N
HGCHRINEBN. BHEGHTH, L Mg HBINH MG MTE. MBEMNFE
W g Mh,ghg '8R HMWTE, M HHKRY g WAREFE, G AEEEALRE
TR, G ROV RARE, PPN EBR LA, N ERFBON)RALHN
R, ERBSEETHOY R BT 5 6077 S0 MZEx N ST S 60/ i, X
BHERNT 20 B F ro FTHIRN 1 N ELER SUN) B REASAER
o WAL 1 WEAHNAER UN)RERMAEANY, BEFESL
B ANESHE - SRMATERRNTFE U1), UN)=U1)QSU(N),XB
QFRER. Lorentz HRPMNERRERN . W& SHEHE OG)MPBE
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# Euclid BEEARF BB AREBN, A S EERN TFBRENRETF
B XA FRAITER S OB) A Al 55 #,

WHEGH TR, g Mg, ZGHITER. 8 g H Mg, H REBEHESK
ERMEE, BE o HWRNH WAERSE. HIUH, E4 He, RIHBARE, H
HAHESHREENES gHI A G/H FR,

FEE gH flHg A —EEA., MXTART G g BHgH=Hg WA gHg ' =
H,Rlt H RAEFH, EEXFERLTRENES G/H WR—BE, R FRE,

MR TFENMESH o H—MRENERTX, (i =1,2,,7), ENIBREM S LE

[X.,X,] =if,'X, (1.34)
Hep, £, RSB, ENTRRIBER S S, SH3E Abel B, £ R BB, h X, ¥R
MEERBSEHAA R, EHNTE
a= X, R p=31pX
HIFe Tk B
a X = [a ,ﬁ]
SEX o LMEZE ] A FEREFME T HW, BRI G HERK. RITRS o, 8
R XE A BRI SEBARE,
BEHR R O R R R RR A
fulz — f:,,k
K i Jacobi fEZX
(X0, X 00+ [X,0X%,X 1]+ [X,[X,X 1] =0 (1.35)
BRI RMH

L™ + fuf™ + Rl =0 (1.36)
BIA
& = 8 =fi"fm (1.37)
EREZE A WEER X, AR
X, =X,
F g, KB Z®R, WA TTE o« M HAR
(a,8) = a'f'g,
RAZEW . g, FHEREA WERKE, hR(1.36)7(1.37)aH
fo =18 (1.38)

EXHTEE f XN,k BRERUFRI, X34 Ao BSR4 T LA
BR X, MEUZREEHKRT N



