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WE Wi T4 Chem-Simons(CS)MM BB I FHRERBERT. %4
K Hamilton % % &9 Faddeev-Senjanovic(FS) ¥ B R A R T A F R, 4 H TH R4
Green EE AT M4 REH; FETEN Ward EE R ;90T RAAENWETTE
Aok, HHERAED2EBRER.
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ESN%¥REVBERI TP BAEREZEERITHREESHN CH, XX TF
IMEENBFHIHEHERETEANTR. YAFRNEKERANRE(LIRERAR
iR ), A M % B AR B AR Hamilton REE  ZREN FSBERIBRFAUTREH 2
RA ATABERPHN -SG5 ieER AU ENGBRNBERNG, X TN
Faddeev-Popov(FP) EM HF RAH MG RY  HSHBRRAS UMV SHBRERLER
AU H AT R R RIZS ] P X FRYE B R A s A

R KB TAHEITIE T (2 +1)4E Abel Chem-Simons(CS) MR CH R M ¥ B I
MABGEHE ZARSETF Hll HEMRBEBFHE XY CSHE5YRHBEOR
AR, B ERBEERFHA L BE. B5E, 7 Hamillon bR LG FRAM
WEAHEALS, MEM T MARKLHE ARFAFLAERET S RAHEUS
M B, EFEERTASBHITE, HRETLM Noether ERR SN HERER
FAFLEREFR? HBFHARRT. RITEH B3t —2 Abel CS B, £ R FKF LR
RS MARER'Y . 5, —BAEERE ,E CSTMSYFHHBA P HEIMN Maxwell TTE,
RERTERFABARERMSBE TR ? ILEFFRY.
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BRE Green RPWM S AARZ R; FHTEN Ward HEK ;087 T REH R TFIE
AR IFRACRA DB ERRMER.

2 IEM Ward HER

(2+ D& Maxwell T Abel CS 55 i B IBA (CS WM 31 /1% ) H Lagrange B
EH
1
4
AHP,F, =34 -34,,D, =3, —iA,,e"" K Levi-Civita = R X BRK B, H " =1,¢ =
¢ ¥° X Dirac 3tYENER . Dirac ¥ - ERER ¥ =0’,7' =ic', ¥ =ic’ (o } Pauli EH).
Gk A,y WIEN YRS HHN

= = , d +—€"A,
aAo 3/‘1,- 4x /

F=- F F 4 ﬁe”"f’A”a»A,, + 197 D,¢ - mpg, (1)

T

L (2)
xS ",":igﬂ'}/“. r=—"-=0.
3¢ Iy
EHSES, REFENNRARHN
O =2 =0, P =rx-ig?’ =0, P} =7 <0. (3)
1IE R Hamilton 35 B K
H, o= A, +dn+ P - F =
TR+ 2P = 37D + mpp - 497 + ('

2
B Hamilton B X

K

4ﬂe‘f 3A)]. (4)

H, = jd’x(%’c F 0,00+ A, 00 + A, 00), (5)
K 2,,2,,4; 0 Lagrange ’F . I RAK O W AR R AL HKREAE
O = |, H,l = An' + $Y°¢ + z’:—re'j 34, ~ 0, (6)

VIRAR O, 0 WARHERFS B DT Lagrange B’ T 1,,1, WHR. ZHENLHY
R 00,805,807, . # ),00,0 RUEHEH

A, = ' - (D¢ + D) = o' +£{
K}E%ﬁs/‘| = Q?sAz ﬁ%_‘%%ﬁ,ox = ¢2v02 = Qg ﬁ%:ﬁﬁﬁ(ﬁw%tﬂ T%—;é
ARMBAEE). TR ANETHEYERTH™

G =Jd2y[6(y),oA| -e(y)4,] =

e’ A, - i(¢gm + 7¢) = 0, (7)

J-dzy[i(@i + mp)e(y) - %re“ Ae(y) + o 3e(y)]. (8)
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(84, = 14,(2), 6l = 3,e(2), 3" = [ (x), 6] = =™ de(x),

16g=1¢(x). €l =ige(x), dd=1p(2),6}=-ige(x), ®

Br=-ine(x), dr =ire(x),
EHTHT , RO Lagrange REE— BT . Hik, ERERR I A%,

5 B2 Hamilton KA FSHBRARTFAFTR MG - TH—RAR, FER—
AR OB & 4 . STRR[7] R R AT RS ST ILTE (B 34, ~ 0, A, ~0) T LY T35 5 B 5
WA R B REE A, N R EEE N R4, ~0, A ~0. B RIEB Coulomb A

0, = A, =0, (10)
HABREAFLD S —AEEH
0, = 8, = 3,(Fy, + 340) == VA, + 37 - =" 34, ~ 0. (11)

XE6)RM Q,~0 41

VA = ¢y = S (12)
(12)XHB N

B, 7EH# CS T MEMAL BN S ¥ P A, ~0 R
REERIE, det| 1Ay, 2,1 | F det|16,,60,) | 555 MK, 7T H F A RIZ o B &
Bl , Green 3 3 B 7E 48 25 (8] 7 9 A BLIZ 6RO ™

Z[J,‘ sE 1Ev Uk ) V{ y Wm] = ‘[.@AF%(/).@&@””@K%‘(@#k%wlgﬁm X

exp{i[@ <[ + JA" 4 8 4 96 + Ugns + Vo + W1} (10)
KB HBRIIASE, J, 8.6 ABINFA,, o, WHR, UV, W, FRART T 10,
wi B BISNE . ARBER,ICHEGN ¢ = (A, ¢, 0,8.)  HHEN J, =
(J,,6,6,U,,V,, W), & A,,¢,¢0 WEMZBA, = (z,,m,7), MUOHRXTHE R
z(J,] = J.@'(p".@?r‘,exp[ilfﬁ + ijd3x(la¢")], (15)
H
r o= jd’x(L" + Ay + 0y + B6). (16)
EOAEHRT , ERTRREREH, (9)RAHA Jacobi FTFIR N 1, WA
z[1.] = J.@(p"@ir,exp[ilzﬂ + Jd’x(1,¢")] {1 i+ iJ-d3x(],8go°)}. (17

3z[J,]

EEE?Z&E(MEQBE&'FH‘JKEﬁ,ﬁ%W

=0,/8 EN Ward {H%¥ A

(x)=0

285 g8
[V a°vavl B

P ) -
5V - aj”“(saé 686)12[1,]_0. (18)
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2 Z[J. ) =expliW(J, ]I, 8 [egendeﬁﬁglAIEﬂmﬁiﬂ‘JéEﬁﬁﬁﬁ
rlg'] = WlJ.] -jd «(Lg"),

oW o or
W=¢(x), W=—J,(1)-

FRIEMN ward fH% R (18) X4k A

(19)

. . 8T
Viw,(x,) - 3, Viu,(x,) - ig(x, )7— +ig(x,) —— c,_b(x ) + S ()
SHHBORSINET ¢(2,),¢(x,) REBHME, FLFAEH(EEIRTFH)HNO0, ¢ =
0, N ERMTASKREEFZHERNELR
o () P VR G 0 () WP YOURO U il ()
SA" (x,)8¢(x,)8¢(x,;) 3¢ (x,)8¢(x,) 3¢ (x,)8¢(x,)
(21)
H¥QOB T HBRRKZRMA REiILHREANZ, B ELH Green BEREAMXE. B
IEM Ward E X FH FREROESET TS E 4 RIZ KXt E N &6 %
(=320

3 f%AaK

XEERHAGETREF THRFTFEASE.

ZEENT  ARENERHBEARTE, 3 H & B35 i B 5 7675 8 5 3125 % T 89 Jacobi
IR % 1. B, BT 7KF K Noether EHY , RGN B FF1E A 31 B 54 5 Noether
FHESENGERMR. BB RENASBNOTAENERE - % REBH, XME
WFEKE - SR BRAEEREREE. B, XM[1IEXT —FxtHE M6 - 3%
B THEANETR TR, BEF B R Poincare 182 # Dirac-Schwinger % T
HIEBKZWERMZE. TREDSI S| SEERA LAY, 8P
38 9%

= 0.(20)

a"‘l

Tm = ? 2 agJ‘ glng, (22)
He S ZREEAR, 2" X5 WEAKE. A B RBIANEEN AR Y
- jd’x(xjro, - xTo,). (23)

HDHRRAQRIDKFFEED CS TS MBI X, 8P x 4 FRéE - shiK B F
R, TR R RE - Sk R

Too == 197, 3¢ - g1’y + [ - FoFs + 4" F7F,,], (24)
?o.' = i‘)’yo 9, ¢+ ‘7’70'4-“/’ + [" Fo F; + %gmr"Fap] . (25)
#(25) XA (23)X B

J = Jd’xe"xﬁ‘oi = jd’x e’z (nd; ¢+ m, 3, A") + szx e'x A (gr.¢).  (26)
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4 Z[J. 1 =expliW[J, ]|, Legende 5| AEMT AL RE 8
rig') = Wi - @),

3W_ _ () or
§5I.(x) = ¢ T 8¢ (x)
FRIEN Ward B HX(18) LA

(19)
=-J.(x).

‘1_8_F__ -
Vi, (z,) - 3, Ve, (x,) - ig(x, )—(—5+1</:(x‘) @(x) + 9 A (2 = 0.(20)

SHFBRQORIHNET ¢(x,), ¢ () REKMHE IFILFAHEIRTH)HO0,M o =

0, IB=SEMTASEREHTFIHAHXE

(R ' rio] =i6(x, - 2,) ————8211[0] -i8(x, - x, ——BFZ[OJ——

314"(11)6911(12)51}’(13) 89”(“1)8‘7’(13) 8;/’(4"1)8‘#(5‘72).

BRI HERREERNE RFILHRAIT, THELK Green RHMAINKE. B
EN Ward {252 3t E R % R R0 S 7E T 20 75 8 46 25 () 4 AR 22 6 P X IE U 35 B A9 B

3 SEEK

legét HERGHESREDN THEFTHMADE.

SNEEHT ,ERENERAEAE FHLXBHIERHEZ BN ZHRT B Jacobi
fﬁﬁﬂfc/ﬁ 1. El, B8 F K Noether & H' , RGE M| T <F 18 A 3 & 5 4 L Noether
EHSHMNERMERE. e RSN ARt AT W IENIEREE - Sk BB 2, X R IE
MIEREE - Sk BAEAMBAZME. HiL, CER11]E X TR HRIE LG - 35K
B TN AR TR, fEF B & Poincare {3 Dirac-Schwinger P78 &4 , 3 £
HIEHWENERMZIE. ERELSTIHSI NERS LW, B

65 a y (o]
w = 3 T =2 7 g " 2.%, (22)
He s RIEFAR, g N5 HEHKE. AHEEBIANERENANERN
= Id x(xpTﬂ., -1 vaa,-,)- (23)

¥ (DRRA2)R, FFERT CS T5 PhE a9 EERLTE K , o B XX FRAE - 3h 7k & B 5T
mR, AT X R E A RE - Shik &

T == i9%, 3" ¢ - §1A' + [ - FoFy + 38F"F,], (24)
To: = i9%0 3, ¢ + PoAd + | = FoFi + 58" F°F,]. (25)
¥ (25) ARA(23) X

I = ‘dzsxneuxjruj = |dx %, (w3, ¢ + m, 3, A") 4+ !dzx e'nA (97, ¢) . (26)
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QOXFHBE - IR RENERNAHE J ORBER AR ) SENRRAKA
BB KRN

J=Jc+ J.dzx e'x A (27)
Hb =9y HHEE. 54, WEHH BRI
3F,, - 3-uF* +j, =0, (28)
FIEW j, = §7,0. EQORFIL 4 =0 HAMQR A
3, T+ zine'j a, A+ ]o = 0. (29)
(29)KREFF LY F—4 Gauss ARFT R, AN BRI N 0 8 R AR 1 5 B oo 1"
4; =‘27"€u 3';jd2y6(x-y)]°(y), (30)

HH G(x-y)= -2i"1n| x =yl +const, § 47 [H] 1 Green WM, W R R B AL HE

3,3.6(x-y)=8"(x-y).
¥OGORRAQHA, 7B

J =1 - Hdzxdzyx,f’(x)cu =) 3, (y) =

2

2 2 L0 ( - k .0
Jc-%jd xd’ yj (x) =, HFJ()') = J«:“ZQ_K’ (31)

Rt g = Jd’xf LT, B AR IE U R 3 B 0 BRE BT, SR T AR AR TR B R B, 5 R
B aBAakm.

COXFHE—FRARSUHRRTER. CHERA S = %,’%~’l\$—fﬁ%?ﬁ
HANTFERT)EMA|1> ., &7, WHAKRAS S ERELR TS L, B

ems ‘ 1> - = eia(llzx) ‘l > s (32)
Hb oRSH AREMA SHRTMEN s, M s MCSTHER « EEN
s =12«, (33)

BON2m, Y k=1/2n+1(n€ Z)0 AR TEARERES, ZHTHNRKE T, « FBA
e s BAFBBE: Y ke =120(n€ Z)0, BN FARSE, THMBEGHET, H1E s XK
;% « RHMEN, B s BUERME.

AT, & Maxwell ) CS HE B e 8 127 B FKF E RGEMREE ¥ EErR, E
ETXMR6]HROMEE. BMTFXM6)Fwitie, Al RERH S &, tLal L8
BARGRERTKF LMD AMEHT.
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Quantal Canonical Symmetries in Spinor QED with Chern-Simons Term

LI Rui-Jie LI Zi-Ping
(College of Applied Science, Beijing Polytechnic University, Beijing 100022, China)

Abstract The generator of gauge transformation for spinor QED with Chern-Simons (CS) term has
been constructed. According to the rule of path integral quantization for constrained system in Fadde-
ev-Senjanovic scheme, the phase-space generating of Green function is obtained, and canonical Ward
identities for such a system is also derived. The quantal conserved angular momentum for spinor QED

with CS term is studied. The property of fractional spin of the system is pointed out.
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