F10% L6 _l%.l_. EYMBSEDE Vol. 10, No. §

1986 % 11 B PHYSICA ENERGIAE FORTIS ET PHYSICA NUCLEARIS Nov., 1986

#ﬁ,‘“*ﬂ EIEiE Ry Adler-Bell- Jacklw &

(GRS -

#E

AXHBTHERATARGCRNLE A, £HBUUT, AA%E
RAF &, HET Wilon RAX¥RNELRBERR, FBEERY Kesten
ft Smit BEWLER—B RAELEERY Adler-Bell-Tackiv X ¥,

ERAS-ERBRTFHRANEANTFER P AZENEENE, AEgEkd,
EERBTIERING E (B JLEfMEN T ER) WFH, XTMRENARERROHR.
£ Wilson'™ #BH KR SAHMFEE S E, Kasten F1 Smit®, Kerler®, Seiler §1 Stamatescul®,
Kawai, Nakayama F1 Seo™ 4B F{E HERNTERIERA T Wilson 5 R B EHHE Adler-Bell-
Jackiw (AB])" B . Ambjgrn, Greensite F1 Peterson'® MRS BEHEHRTFERIEHAT
Wilson FEGEBRPIK Y. Sharatchandra, Thun F1 Weise™ {EBRT Susskind HEREIE
W, Weinstein™ R ZHERFE AR T SLAC HR, HEERNKE.

Kawamoto F1 Shigemoto®™ Ff Wilson FRITE TR AANBERORE 5 LEES
BHOERER N, B5 Wison 28 r HX, MNEAXNEENITERMSTRE, il
R REIRM.

AXFIAN 0 EEBWO, EER O NBEE T, BEAREIEZRANABREFERS
B EESER T, ITEEEREARR, RABHRE IR ARNESHR, SELER—
.

—

——

e AHTEIGH Wilon BURIW AT IR ARFHR
$= 50— S {— 2 & Wl = 7V basn + Brsnlr + 1)U ()]

n [

+(m+42) Zaaal, | @0

&% 1985 £ 10 A 23 HIRE.




%6 BF % BAHMEERE Adler-Bell-Jackiv R 667

Hha 0ikEE, Sy ALMETERE, T

U#(") = pfagd (ll)
nu)%ﬂﬁ%,ﬁX?%ﬁnﬁn+ﬂm¢ﬁ,ﬁ@ﬁ?ﬂﬁﬁ%%ﬁﬁt r 4
Wilson 233k,
¥ Seiler 1 Stamatescu™ P E:,fET ¥ r > 765, (2.1) 4525
So= 50— 2 {— 2 L 130 — 7Vsa)brn

” I

+ J;n+#(rei675 + lrﬂ)U:(")(\bn] + m$n¢u + 47’-;”5[6154’”}-; (22)

HT ,
€'%%s = cos@ + ir,sinf,
EﬂfJ\(z )R CAEN,{BHEBHEE P AR CP ﬁ&%ﬁf] HFERERE, AILLEH 6 R
h o BERBH.
' ){%(2 )Y Ax %527@’7“% ﬁ(ﬂ%)(ﬂ‘%_f:miﬁzﬁgl

Z[4] = S[d¢d¢1e-% (2.3)
e e N
Bo > = T, o> Ty = aciaTs, S
(2.2) &%
| §§ = Sy — Z {_ Z i [J;(ffiw’ — Yu)Un(n)bpin + Pryu(re®s
+rnwuwm+wwmp+§$w%%L 25)
(2.3) &% ' ’ ’
Z,i4] — S[d¢d¢1e—w R (26)

EPBERMATERQ2A4H Jacobian X 1. XHTR—R; Z[41 &5 ¢, TREY, BIM
(2.6) B ‘ o

)

1nZ,[4] = — S ldpap] 2

e-5§
6(;0” qa[A] (Pn . .
- 6%>A 0, 2.7)
K (B), BN ELEINGRT, BET’JEH%{E
(B >A = mg [dd’dqb]Bf”S. » (28)
AR A R
a8y _ [asg Ody . Ody asg]
aq’n B 14 a(ll;r 6q’n a‘pn 6&::’ ’

R day &s FRI Grassmann R ZIM, TEBHIER =



668 ' B o E 5 B 9 = ¥ 10 %

-g%— = 33 0L() — 2mIi(m) — X(n), (29)
HhESEE 0, EXN
8,f(n) = = [f(n) — f(n — )] . (1)
Ji(n) = % [J,.Yyiv"sz(n)cb,.;y F Parw? i UL ()] (2.11)
Js(n) = $uivshn - (2.12)
X(n) = — = Z {L[Bac™®si75Un(n)dnsn + Brsue@siv ;UL (n)b,]

t [ Fane®si7 Un(n) g + Boe’ @57 UL (0)Par] — 4826757 5, },
' ' (2.13)
B T35 #2(2.4) Y Jacobian % 1, B (2.7)thEy &, 71 &, EE E &a 1 $a» (2.7) PIRRIL.
B (27) R (2.9)a% "

> (BLI(n)) 4 — 2m{(Js(n)) s — (X (1)) =0, (2.14)
ERESREMERRINER Ward HER, X() ARER, SRET Wilon Tifi
HI. :

THEEEEN, EESEET

lim (X ()6 = 1"615; TeFoy(n)Fu(n) = 2igiq(n), (2.15)

b |

=1 I'y.ﬂ~yﬂ
q(n) 32”,TF»( )F u(n)

AESERNRIMTEE. FAHQ2.5).(2.6).(2.14), RITTHE

ag” o Zo[A]|g,ms = Bon lo Zg[A4] — m{J5(n))a-

= % ST(BLI(R)) s — % (X(#))a. (2.16)

¥(2.16) B IR 225 R AN, HEUE SRR, B2 R E
> (BLL(B))a =0,

lim 3% (X(0))a = 2ig* | d'sg(a),

B 5 .
imZ[A] = imZ [ A]

Lad

—iﬂgz_fd*xq(x)
= ¢

mZld]les. | (217)
(217) R SEEER R 6 H2SHERE RE—HIY




% 6 B % HAFWIRIRE Adler-Bell-Jackiv KK

669

—

BNEZE—TLHSHAORE Ward HER(2.14), ZERERMT,HQ2.12)5

2m{Js(n)d 4 ~ 2mivrs,

HFF (A.5) A
(X(B))a ~ rivs(C(p) + C(q)).

BT
C(p) = -;11— Z (1 — cosPua) ~ a,

(3.1)

(3.2)

FUERBELUT, 8 TRRETEFHAER Wion TERRFR. EESRR
T Wilson T8 HAY (X (n))4 B, (2 1OBRBRALRFEL R, RHHA ABI K,

BT MR |
C BTEE Wilson TREVIESE NI, RSB R EE TR,
RANVERBA R in (X ()0 4T R BAMIE,
SR L RITE IS Au BRI RING, i E R EY
A j [dpdF]es
= e‘:Ug [dpddple St = e7SvZ'[A], ‘
Hrh
Z'[4] = [ [dpdd e,
RIEWT s 4(2.2), Sy HEMBEHEFRE. 7S b
R B N
S=— 3 { S 5 [Balre™s = 70U s
+ <I’n+ﬂ(f€i67’ + Yﬂ)U:(n)an]
+ mBare + LG, )
H(2.8) % (3.3):

‘—’ k 1\ Hle” S n
E e = [[dgbdgb]. X(n)

= 1 A -
s [ 1gagresix ).

(33)

(3.4)

(3.5)

(3.6)

ATRE (X(#))a HET 4 HZRBHRBR, BATHE (X(n))4 XTIMHES

A ZBHERSHL RS 40— 0,
EMTH% R, RITTL R AEBEORRR.
BGOR,B |

& ¢ - )OS 38
aAZ(”x)aAz(”z) <X(”)> 4=0 [<X( )

8A45(ny) 8A45(n))/ 4



670 B RE YW ES5 B9 B £ 100%

"< (r )SA"(n?)i‘IAb(n;)> <§j:((ﬂm) 84; f;z)

__/8X(n 85X (n)
<5A"(n,) 6A,‘(n,)> <5A;:(n,)aA 2(n;)/ 4 ] (3.7)
L5 CRRBANRBUEBE B TR,
BT '
8S;
614:( 1) (711)5
UGB
8’ X(ﬂ) g — a b _ 5]’;("1)
TE ey i = [ B R« — (x() 2L
' 8X(n) 8X(n) f.
<<6A (m)]( )> +<5A"(n,) I ‘)>A>
5X(n) 3 8)
* <8A;‘,(n,)6A"(n,)> ]A=o 8
1o+ Lotk B
1 4 k ey
4”# ] QN%E q+# 1 q—% 7'1’
k k P pReIS. J_ ik
vb Ha & 12)
q—-%k q+%k vb Ha
B o1 B 2
k'\jﬂ‘k [y \>\ﬁ+k -_g_
» X\ k k \\ ?
Py V5 b /a
ook o+5
B 3 B 4

GORWELYBIRT 44 Feynman B (& 1—4) B AW FE Y Feynman A,
. Feynman E,R{1AE

X (n))§
545
- —e(r7) |, Dt 1, (3.9)
bk Sharathanda™ BIEN, 4i(n) WK #% |
A.(n) =S D 420, (3.10)

HERD




¥ 6 15 B TEE. RAWEELR Adler-Bell-Jackiw & ) 671

L _ 5‘_ (;z:) - (3.11)

BEGHHRMNEZRT IEFE.

L, (2,k) = rgzj Trivse'®s {[(C ( + 2 ‘;‘ k)

+c(g—2ER)) s (g + 22R)
s (e 25l el 5234
+(;u—+u ka)]
—(c s+ 2ER) + o (g-
X s(q+ P;—k>a,,,vy:(q)s (q_ ?+k)
— [(en (g 258 4 ca (- 22

s (o2 s (s- 4

[
+
e

N’

N’

+(wﬂmﬁe%ﬂ*&dmwﬂm+k)

+ Dulas 4s—2 — DS}, (3.12)
TR s B R SR e, 7 AT S T, BT S B S, Tl
Iey(Pok) = 1,(—P,—k). (313)
P R A AT | -
1o,(2,K) = T, Piks + O(P°RY) (319)
0?
Lo (P, k) = .0k, ——— Ty (#,k) lp=g=0. (3.15)

AN ERE, HERYE 90 > ¢, TR
ity = — 16i8ms, | { cos gueosg,cosgscasg,(r Cla)a -+ ma cost)
— r(cosgucosg,cos qasin’g, + p,v,h,0 fEIR)} raC(q)43(q)
+ 4masin6 S {3(-Gp,(q)G;p(q) — Guo(9)G.a(q))

(G ( ) aB;(g) + G ( ) aBﬂ(?)
0q, 0q,

() 28D _ () OBula)
Gunlg) 22LD. — 6, 22D

9s



672 moE B B S5 BEMoRE % 10 %

_ (8Bu(q) 8Bi(9) _ 8Bu(g) 8B, ]
( 04, 8q, 9q, O >} cladi(a)

— 32masin b jq{[Ghv(q)Bz(q)Bp(q) + Gi,(9)Bu(q)B,(q)

— Gu(q)B.(9) Bi(q) — Gun(9)Bu(9) B.(9)
+ 2(2B49. p,(4)B,() + —6-%—@ Bu(4)B.(9)

9s ) 9e
6uq(q) B (q)B (9) — %q(q) B (q)Bp(q)]}raC(q)Ae(q),
(3.16)

N
4

Ae(g) = [Z sin? gu + (raC (q) + ﬁacos@)’ + m?q? sin? 0]_1,

Bu(q) = sin gu( cosgn + r"azC(q) + mra cosﬁ),
Gu,(q) = Bn,,cos qucosq, + risin gusin q,,

C(q) = 7 D7 (1 — cosqu),

Ba—>0kt,7Eg~ 0HEE 4
- Ae(q) ~ q7%, Bu(q) ~ q, Gulq) ~ 1,
B BN S EERA A, e, FRBENMRIEL AN R EE O(lng), B F

limaglng = 0,

a>Q _
FLLENT% 0, EREE— MBS, SEET macosd THIBS A 0, A
Lim I, = —16i€uy, L (cosgucos g, cos g, cos 4,r2a*C (g)
— 47%a cos gucos g, cos asin’g,) C(9) 43(q) , (3.17)

HPERATER (k,v,1,0) BB FREE,
FIA Kasten F1 Smit™ FrAMESR
Eump( COS gucos g, cos g3 cos 4,7°@* C*(q)
— 4cosgucos g,cos qsin’qoriac(q)) 43(q)

= Eupp % (cosgqucos g, cos g, sin g,45(q))
, ;

— S,L,,;p[cosq#cosq,,cos grcos g, (
a=1

Z sin? q,, — 4sin? qp>

+ cOS gucos g,cos g; cos qPZ rC(g)ma*cosf

— 4 cos qucos g, cos g3sin’q ,rma cos

+ m?a* cos gucos g, cos q;,cosqp] A3(9). ©(3.18)

(A EBE—THLHS, BFS% 0, BT, TR SRY T BT HRE, &
BS% 0. B ENTEGRS ES RN ME B, TIET lnalas =0, R 5 A ME




% 6 39 B OBE: MAMAEIRE AdlerBell-jackiv KA 73

WER. BT (3.17)F(3.18), %

limluy, = 1664, ,m*a’ L 05 qucos g,cos 73, cos 4,43 (q)
a=>g

| — 16i€ 3,7 ?5,"},;3,7 = 7’7; Bunp. (3.19)
FORERES »r TR, XREANGANATHRITTERERFKE 7 ~ 0 i, Tk
Ao(q) HIERERNAE 9 ~ 0 fHEEE » IR EE TEAY.

B(3.9),(3.1) R (3.19)13

82<X(”)>S = —Tr(TeT* j “’("""1'%)"’“(""’2"%) _1__
A Cn )5 A me) s r( ) - e ; P Eus1ol ik

= —Te(1*T) 33 E ey [ D [ SO, (3.20)
ip

25t

M8 =R T0%
lim (X (n))a = — = lim 3] T (1°T) 3] o e

Hyab .

FANERAE

gkeik(u—uz—%) ko Ab(ny). (3.21)

ny
L e = §(n),

G2DTES
lim(X (1)) = 5 33 35 Te(T*T*) 6wy

mkp  ab

xim [ ], oz 0D || oo MO
i Bk

a=>p

=Tr —417:2 Eup16014u(n)8,4,(n)

~ 1;”2 TrEusp[Oudy(n) — 0,4u(n)1[8:140(n) — 8,4:(n)]

= I;n)Ter?(n)ﬁ“, (n),

F!‘w = E#HZPFIP-

XHERIVFTENXT.

|

BREEETERFEENAR, BERBRTETHRIARE. EHFRRTHER
AHEERTERE LA, EESERNERLRNEEATELR, HREINEERR, £E
SRR, A ERRE. '

RIERATART Wilon HARBRh Wilson » THYRKAL, EERMAE Ward EHX



674 | BE W RS KM E %10 %

HHATRER X (), B (2.13) WPRE (X(#)).cr, BRITWERRY, £ESERK
BRT. %708, (X(n))a B r TR, 5 EEN—BRMEFRE—, E 5E8ER
MR ETNEERE—HN., ZEOVRIIRBE T —FMRE, ERITEH Wilson FEFIBR
HWE 2 — 2y WEEBERNT -7 HREZE, FEERSER T, RS « TRH.

CHERPASE-IRATH, R HIARE . 7 Wilon BR G, HTIIAT 7 I,
HEREESBIRT, 16 MAFHBARTHH 15 PHREEFELE, RET—1M8RXTF, X
BRERFEHAE r TREODERE.

553 *

CREX AN R RIVA MR AR EIRE Feynman JI, X EBEL, R50 6 = o fytsm, ETE
B OMIER, AEW r #BR 7', THEAY Feynman NI HEZ R SMAOH ERE
BRTFHET ~

P
S(p) = [z—i— > rusinpua + m+ % > (- cosﬁ“a)]_l (A.1)
BT EET
Ita 4 vb
. L a— 1) 3u(P)5(p) ,
D, (») y@)PM+< 1) y@)] (A.2)
Su(p) = sinpy —, $(0) = 35 SA(2)
=ERBKT-RHT A
1773
N
» g
gT vy <p_—;—_q_) S(p—q—1) | (A.B)

VN(p) = rsinpua + {7, cos pua

MRBKT-BTF A




% 6 1 PR RS BAMTEE Adler-Bell-Jackivw X

675
%g’{T‘,T”}Vﬁ,} (L—_;—__q) 6(;;.;4_1{_1) : (A4)
‘ VZ(p) = O,,8[ Y c08 pua — ir,sinp,a]
SR TR-BRAT A
X
]
Az
o
b ll q
7ivy(C(p) + C(2))5(p — qa — k) (A.3)
C(p) = —}1— Z (1 — cos p,a)
BERI-BRATF-EBRTHA
reiv T[Cu(py450) + Cu(P5q,—1)]6(p —a —k —1) (A.6)
Cu(P59,1) = sin -% (4 g+ 1)
EE-RAT-RET TR
) 4
a1a) A ! Hady
s | .
!
b ! P
'% giiT;{T‘l,T‘:}lsyl#,[D,,‘(P,q,l) + Du(p,9,—1)]6(p —a — ky — k. — 1) (A7)

LR

2]
731
T41
F51
;fﬁ]

D.(t49,!) = acos %‘(P + g+ e

£ % X R

K. G. Wilson, Phys. Rev., D10(1974), 2445, in New Phenomena in Subnuclear Physics, ed. A. Zichichi

(Erice 1975), New York, Plemun Press, 1977.

L. H. Kasten, J. Smit, Nucl. Phys., B183(1981), 103.

W. Kerler. Phys. Rev., D23(1981), 2384.

E. Seiler, I. O. Stamatescu, Phys. Rév., D25(1982), 2177.

H. Kawai, R, Nakayama, K. Seo, Nucl. Phys., B189(1981), 40.

J. Ambjorn, J. Greensite, C. Perterson, Nucl. Phys.,, B221(1983), 381.



676 O M E 5 B #H B g 105

[7] H.S. Sharatchandra, H. J. Thun, P. Weise, Nucl.- Phys., B192(1981), 205.

[ 81 M. Weinstein, Phys. Rev., D26(1982), 839.
[9]1 N. Kawamoto, K. Shigemoto, Phys. Lezn., B120(1983), 183.
[10] S. L. Adler, Phys. Rev., 177(1969), 2426. R. Jackiw, in Lecture on Current Algebra and its Application

(Princeton University Press 1972) p. 97.
[11] H. S. Sharatchandra, Phys. Rev., I}18(1978), 2042.

ADLER-BELL-JACKIW ANOMALY IN LATTICE
GAUGE THEORY

CueN Hao  Guo SHuo-HoNG

(Zhongshan University)

ABSTRACT

»f

The axial anomaly in lattice gauge theory with Wilson fermion is discussed. Under-weak
coupling approximation, we calculate the anomaly term systematically by path integral method.

™
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'The result agrees with that obtained in continuum theory.
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