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RS ERSNRET SU(2) F1 SU(3) MSEH
AR R B0 B B R BEC 2R
FrE RAR R % EEX

(hER 2B LY BH BT
| :

AXEATRA BINEY SUQ) R SUQG) ARFHSHEH F K H
AR, IA-AFHAETEE, ARSFOAEHEE RS H o H %
BN XBRNERR AR R B SBYEAXR, - FRNBATRARS
ShIER SUQ3) AMERS MW FRBX A,

—
~»

WK, HANRE Yang-Mills HRERIZMMIIEBANNNE, — BREEE—
B, RESTROER—, AARIERIURR Yang-Mills JR 24— W /RETEHT
FEAWBHRERAOR, URSEAMEEXEA 2. Hitn, FrREQRBREHE—
Bl ABISURES MR HAIMNROETE, Mage™ IR T EERBLINEN, SUQ) #
HHBERARENEBXR, AXSAT M FOEAZR, FER— 1 HR
7L 2 B AT B8 DO 16D 72 , AT SRR 1 1 AR RO (AR LS TR A T P
He 5. T ELEE B B S 0 Sk (215773 O SRR AR S R R B . 3 — 57 4B SUDS
%, BAVEBEI T, EERBEINER , SU() HIEH R SHN H FRLAHREUCR.

=, SUQ) ¥ #

HAEE SUN) NS, ZE A MR o I T R TR R
‘ 8,F, + gC A F:, + % =0, - (D
Hrp Fi, = 0,4y — 0,45 + gC* 445,
XE AL RRBHE, BB SUWN) BT, RIOIBUARIER. ARNE Q) BRE
FETE B 5 L X R (1)

DvFv;i+7.;4=0: (2)
F,=0,4,—0,4,+gld,, 4,1, D,F, = 8,F,, +gl4,,F,,].
Hrh d,=—iT°4;, F, = —iT°F,,, j,= —iT%,

T 2% SU(N) RZR (SHEREY U) WAERTIERE. U = exp(—iT%), LS
., THEOTHELA

‘ [T°, T*] = iC*Te,
ESUQH T =§, v WFIERE (a =1, 2, 3),

AX 1979 4£ 8 A 31 BilgH,
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ESUG)H T"‘=‘-§, 2235 Gell-Mann 46 (a=1,2,:+-, 8).
ERBELERT,
A“ g A:' - UAF‘U_I - —2_ (6FU)U—19 Fﬁlr g F:lv = UF."I'U—ls

DiF,, = (DiF,,) = UDiF,)U™, ju—ju.=Uj U™, €))
WRERMERFIE ) RERANHEHL RN CXEERNWMEAREEFER), WNA L@
BIE—RAMNRR TR, . ..

EE—BUEBEER) §S= —iTs, HERABERTHOTESR

S8 =USU, ' (5)
W SRAE B RIS b 2 S H

' D,S = 0,8 + gl 4., S1, : (6)
IR (5) R, Bl : '

D;S — (D:S)' = U(D:SHU™,

MRINE j ERANBRERP, ERSASEN 0, B/, =0, (G =1,2,3), MEHX
BRANEASSINE, STERINR,B5E (2) #F )

D,j, = 0,j, + gld,, j] =0,

DIT,BATER 4, = 0 FMIE, EHMAET, HEBER, 715 04, = 0, B 7, SUKHT
AR B fy = ju(r). B ji=ig*(r), ¢°(r) B r BWLRE, jo= T°¢*(r), B¥K
W, HEENERETHE, BRIWEE—IURBIT ZELIROREER, MEEEERE
4y =0, XB, RV LRE - RBEBR UG, £5 U@in(mUu~(r) M. 3
LI FAERE TN r USKERE. H BN RMAEEREREA R, X LERL 7T R X4
SUN) (N—DAN N BN E S T° EERNEHA S, RRYOY r (LR, XHE, jfE
FEA DRSS AR ERE, REEY (Cartan) FREGKWHE, AlxT
SU(2), REILLAE

ja = % 739(7). ‘ (7.2)
HT SU), BALA | |

= [2() + 2] (7)
Heht ¢(r), g:(r) 7 05(r) X {IURBZSIAIRMLER. R (7.2) R (7.0) IR, HE

£ Ay = 0T, N .
ST [1] ch ARRIE X R H TR (R 44 WA S AER SR KE
I 0, DU P ORI M 5. 0 7 AR L RATARIX K A0 1 X 5. BT LU X
20T BB XS X FiX 28, M FTLLA B U, BB A% 42 AT, 8
BB ER—ERNBER. AOHRNE XS SRR HORRER, 08

X, MME X R ERET X AFEXI N AR LR BRERER. RATEX1]18
T, T X SHEE R L& Y B — M A 8, O TR RN 19, 258 ik
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X R AR LR BN AR B R, #— SN, SRRSO RO BL IR B SR,

THEF® SUQ) EE. B A, = 0, HAERERA (7.2) . REBEFE £ G) &
HWE ST O, BIMNEHT NBER 4, WKNE.

1 TrlfS], Trli 0] AMBAZE, LN REEEE, Hd Tr 4 5ERRBF
5. WRBRE q(r) EENRMEAAE (AMNEERBEA 6], RXEEIMRAERINGD,
WA S, 0° RHkigik . uﬁwnmam m 93 = p £ QO Kﬁt%ﬁlﬁllﬁ] T q(r) =0
XEGFHREL,—BRET.

2.8 Tr[SQ1 =p, T §'Q' + $Q* =, zaix

St = 1 L4562 te=_* (0'4;0?
| «/_2_(5*5), 0 «/_(Q 0%,

WE STO"+ S0 =p,
H Tr{ulS, 01} =p, @8 S'0*— §0' =p, HIEE,
ST~ — 570" =p,
XEREA .-
. SQ+=p S7QF =p, : (8)

3.H Tr[thS] =p, 5 A4S — A4S =p B A~ — 47 5+ = p, HEIHIRED
FABAZEE Trli(Di)Sl =p 18
ALS! 4+ A3SP = p B AFS— + A;St =,

XHERER
A{S™=p, AiS*=p, ' )
= ' £ _1 g .. ’
A # 43 e [4ixi43],
WER S=F,, Q=Fx, MHGBF
FLFg, =0p, (10)
H (10) "] 2L{ERA
Fi(r,t) = Fi(r)exp{ £iA(r, t)}, (11)
He A(r, ) 2—DLEBL ERRBT TR &, 2.

B XE
AE(r, 1) - FE(r, 1) = p,

REFLA-THBERAAE,N8H

AF(r, 1) = AF(r)exp{ xiA(r, t)}; (12)
B3 Fi(r, ) BAB,BHNE 4= 0BT, A _
8,4%(r, 1) = iF%(r, 1), ' (13)

W AE(r, o) AEEREIAS AL, R B el DLERAR (12) R, REEN AQr, ) HRFER E1ZE
1. ‘ '
HO)RARE 4@, ) A—THERAENRE
' | SE(r, 1) = SE(r)exp{ iA(r, 1)} (14)
BB S, = D.Dijs, Bk (5) X, WRBE 45(r, ) HEVPE—AHERHE, W
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Sar, o) Hin (14) WER. HF—HTEEAUSR 42 5 ¢(r) RARHE, A THRSE 450, )
8 (12) RAEE, TUR—FBE AG, o) BINTFRRBRR. £FE S %Fk)zfﬁ;i, (=1 d
B ERETE.

B51B3 :
(DDsj)* = xg0,[q(r)4t(r, 5)] +g[81q(r)]/1*(r ) +igq(r) Ai(x, DAX(r, 1),
. (15)
IR =4, HFTLL exp{FiA(r, )}, WEH - .
g(r[8,A(r, )] - 43(r) =p, y
BT () % 0, 41(r) HRE—AHBANE, B 0A(, ) =p K
A(r, 8) = A(r)e + A(r, 1 =0), ' (16)
H Fl,=p MU3)XFH ) . N
A¥r, 1) = iFy(r)t + A(r,:=0), (17)
(15) KPR p=i(i =1,2,3), HEFRBRL exp{FiA(r, )}, AH
t[i0A(r) — gFL(M)1q(r) 4E(r) = p,
XEEEA .
i0,A(r) — gF(r) = 0, (18)

XRERNLBEHET],ZE SUQ) FMBHEE, 42(r, ») DU Fa.(r, o) KT ERBRS
X o
LA, ) BBELPE—-AHERNE, WA ~
AE(r, 1) = A (r)exp{ £iA(r):}, A¥Nr, ) =iFi(r)t + A¥(r, 1 = 0),} C(19)
Fi(r, ) = F(exp{+iA(r)e}, Fulr, 1) = Fi(r)
HAE 08 R, KB exp{2iA(r, : = 0)} TP 4F(r) B FAL() BXT.
2. 47(r, ) =0, @AEE Ai(r, ) =10, Xk
Ar, ) =0, Ar,:)=iF(r)t+ A¥(r,t=0), }
Fid(r, ) =0, FL(r,t)=F.,(r),
X4 T F u(") 5 A¥(r, ) HEXAR LEE, BEK
8,FL(r) — 8,FL(r) = 0, 2D
XKL, BATH—ERBATERE T AR 4L LA RANEREBIX R, HiX
BENBXAEEEREH 44 ARANABAZEERNEGTRER? 2SN, THEX
EBX— A

fe— MBS U = ep{—ix(r 2}, #% (4) RAHUR
' AECr, 1) = A#(r, exp{xix(r)e}, *
AP(r, 1) = AXr, 1) — % 8,x(r)z,

(20)

A¥(r, 1) = ? x(r),

Fii@r, ) = F(rexp{ xix(r)e}, Fui=Fi,
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BRI EBS LN, RE®E: 2(r) = —A(r), SelRIEREE RGN REHE AR
IRk, (EBRXNERBRER 1 Riza (18) ).

B0 2, ATHER 472 REER BRI, AR x(r), F18: 0x(r) = igFi(r).

—BIME, X4 Fulr) HREER 2 FrER Q1 A, BoTR#RE LRy, X#, 7
B0 2, e DI — A 3 i, S S AR AR, XRE, 150 1, 2 #0R X
Ak, bR X &R,

TR L, ¥ A(r) =0 ,H (13) f1 (18), &

' Ef= —iF4=0 (a=1,2,3).

EER 2, WA E}= E}=0,
el L, (RO EL, El > 0, XER [2] 7 A(r) =0 BT, SENRER, Rkl
B, ESHER 1 (4 A(r) =0), REN 2 BAREHA.

=, 8U@) & #

THETR SUG) B, M, REEREMOTR SUQ) 15T, SRR sUQG) #HAR
AU TR K AR :
LEFAN#® (5) EHRWERR ST 0, BIIRE XEHAMERN., X, AWK
&R
Tr(j%s) = p,
Hebj, R » HAEER. 55 ’
i = 2 Can o+ 001 + 1),

Bltg: ao=1, by=10, co=0; ay=10, bl=‘13(r>, €1=qs(r>; ﬂz=‘-§—(q§+q§),

2 1 2 A
by=——=9qy3, c;=——=(q4} —q3), WMtEFE, FTEITHE
\/344 75 4 — 43) =

bas® + e = p,

2 1
Hn=1,20, ¢+ g° =p, <=3 95 + —= (3} — g3)s" = p,
NVt
LUES a(r) > 05 4i(r) > 34(r), (22)
lps) S=p, #=p, (23)

FFERHE Q2 T, 0°=p, 0*=0p.
HAUESHRH 22) fE 4 SUQG) NERERG. IN&E,SEHRAE,
2. HAEAER Telj1Sir0] = p,(Hrh n, m RAEMBHKE), TLUEE
S*(a, b;r, )0 (a, b,r, 1) =p (24)

KE SHa, byr,0) = = (SxiS?); 0%(a, b) = —= [0*%i0"]
V2 ‘ NE

ot (‘z: b) AJER (1, 2), (4: 5) 4 (6: 7).
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3. EE%'}]?@K&% TrlJP(DJ)S] = p (m, n HIEABEKKRE), T8 :
Af(a, by r, )ST(a, by r, ) = p, (25)

WHER S=F,, 0= "Fx, W (24), (25) BN :

Fi(a,b5r,t) FRi(a, bsr, 1) =p; Af(a,bsr,0)Fi(a,b;7,t)=p, (26)

EUT sU2), & (26) BB
27)

Fi(a,bs;r,t) =Fi(a, b;r)exp{ +iA(a, by r, t)}}
A¥(Ca, by 7, 1) = A (a, by r)exp{ +iA(a, b3 r, 1)}
HE B, = Dijs, 515 ‘
f(l, 2; r, t) = iqux*(l, 2; T, t)a
1 _
BE(4,5;r, t) = x—(gs+ 4/ 3g)45(4,5;r, 2),
x( r, ) 2 (g5 \/ ‘Is) x( ‘ ) (28)

BEGS, 73 7, ) = F o (g — v/ 34456, 73 7, ).
A Bt(a, b3 r,t) = Bf(a, b; r)exp{+iA(a, b3 r, 1)},
IUEE?MM}IAT—*“%EITL’E

L3 TE* (e, 8), BEDLE—A 41(a, &) ﬁs*i@i B 25) A\
T:(a,b;r,t) =Ti(a, by r)exp{+iA(a, b;r, 1)}, . (29)

(a, ) LR (1,2), (4,5) 8k (6, 7). BEKE
TH(1, 25 7, ) = 0,881,257, ) + g{ £idBF(L, 237, )

FiBl4:(1,2; r, t)ij—_ B¥(6, 7:r, t)A%(4,5,r, ¢)
2

¢7?—A*(6 77, 8) X BE4,5;r, z)} @30

KT SUQ), R p =4, HE FRFEEL ep{ Fid(1, 257, 0}, 8
[8,A(1, 257, )1BF(1, 257, ¢t) = p,
fH (28) ®1(22), &1 Bi(a, b3, 7, ) WX (a, ), BB Bi(a, b3r,t) B4
BEANE, X, 0
atA(]-, 2; r’ t) = P
o AL, 2;r, ) =A(1, 2;r)e + A(L, 2; 7, £ =10), (31)
1 (31) fRA (30), HFEELL exp{Fid(1, 257, 0}, BAH
‘[’a A(la 2’ T) - gF 1]4314*(1 2 T) + gT—'[(qS \/_?’—qs)Af(6,7§r) * A;t(4a5;r)
2 ,
—(gs++/ 39 AT(6, 7 1) AE(4, 5; D lexp[ +i(A(4, 557, 0) — A6, 757, 1)
. \
— A1, 257, )] =p
XEELE
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t[i0,A(1, 257, 1) — gFilg:AE(1, 25 7) = p,

[(gs—/3a)4F(6, 75 1) AF(4, 55 1) — (g5 + /3 g) AT(6, 75 1) AE(4,5: 7)1 5(32)

X exp{ £i[A(4,5;7,0) — A6, 757, 2) —A(1, 2; 7, )1} =p, -
HE—XE
i9,A(1, 2; ) — gF}, = 0,

(33)

FE@D)BEZAR, Haax0, HA7(4,5), 4706, ) FEDLEF—-HBAAE, NaF

A(4, 5’ r, t) - A(ly 2; r, t) - A(G, 7; r, t) =P,
R RITETLIRE TAG, 5) R TA(, 7).
TH(, %) = 0,854, 5) + e {21 4814, HFL BG4, 5)

V3 iBRAE(4, S)i*—/i iABBE(4, 5)F—— 4%(6, 7)BE(1, 2)
2 2 Jz

+ i_Bf(é, 7AE(1, 2) ;.
Vg a2}

R, X = 4 K, 7[5

0,A(4,5;r,8) =p
B, A(4,5;r,8) = A(4,5;7)t + A(4,5;r, £ = 0),
B, H (35) L[5

. g . /3 - |
: [’61’/1(45 S550) — 5 Fu——5- gFi‘,-] (45 + /34454, 5) = p,

| 7, 751 4t (L 25 0) + L (= V3 456, 73 AR, 25 |
X exp{+:i[A(1, 2;7,) + A6, 757, 2) — A(4,5;r, )]} = p.
R, B (37) X AT
i0,A(4,5; 1) — —i— F} — izigFg,- =0,

: 3
i (37) =R, ;qa—#qs# 0, B—ETEE (34). B,

V'3 E
5 iB3AI(6,7) x5 iALBH(6, 7)

736, 7) = 8,B4(5, 7) + ¢ {75

F

~ 4B, 7 x— B, 7)i¢i B(4, 5)43(1, 2)

T At 98I0, D),
2 '
A A1
0. A(6,7;r,1) =p
BR, A(6,757,0) = A(6,7;r)t + A6, 7; 7, t = 0),

(34)

(33)

(36)

(37)

(38)

(39

(40)
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R, B

, g VE — ‘
1[16,-/1(6,7; r) 45 Fy— —z—gFﬁ,] (g —+/ 3qsld2(6,7) =»p, .

[L o+ V300420, 53 D47 250 + gtz 50T, 250 [ P
exp{ £i[A(4, 557, 1) — AL, 257, ) — A6, 73 7, D]} = p.
B 5
iD;A(6, 75 1) +“§ F3 — T3gF§,- =0, o (42)
3 3 . |
£ 79+ \Lz“qs x 0 W,X7& (34).

ﬁﬂ‘]Eﬁl, HEE g5 > 0, %qa"' \/2_3‘]85‘_' o, ’;‘Ia"‘\/z’*:‘}qx£~F 0 Eﬁq]ﬁ_‘it
Wi, 38 B, BELATRE ¢ % 0 FF, WERPRERARBEN, Hit (34)
REBIIR, XEEL,RITBEITIEE 1, R0 T (4, 8), BEVE—A 4t(a, 6) 4
BAABRBET, 48 Fo NTAXA ‘
Fi(a,b3r,t) =F%(a, b;r)exp{*iA(a, b5 1)1},
Fi,=p, F&=p, N '
AFf(a, by r, 1) = A¥(a, b; r)exp{ +iA(a, b, r)t}, (43)
Ai(r, 1) = iFy(r)t + Ai(r, 1= 0), . -
A(r, t) = iF4(r)t + A3(r, t = 0),

EB—‘T, 16,/1(1, 2; r) - ngr(r) = 0; ’61A(4, 5; 1') e —; Fi/ - 1/_23' gF84/ = 09

_ g . 3 . ' a : |

i0;A(6, 7; r) + > Fy ——TgF4,- =10,

A(L,2; 7))+ A(6,7;r) —A(4,5;r) =0,
, W0 2. B3 (a, 8) LW THR—H (0, 8), 4%(a, 5) = 0, TF RINZ34(a,6)

BE—A, 45 (e, B)MBLHE—NIERAE, HRIEL, flat 45(1,2) =0, XK,
BRYMTF 481, 2) KU FMET A0, 257, ) BERN. BHEE—EE, fll FL3,
2), TE(1, 2) — R ARAE. XN, FLA (24) KT, SIREERR AQ, 237, 0.
B, 0 (25) REBRBHA%ERE. @ (30) F1 (28) R4
T5(1,2) = + j_ [BF(6, 7)4%(4,5) — A%(6, 7)BE(4, 5)]
2

—BAXNE. XN AREEERNIERIEA Y ep{ +i[A(4,5;r, ) — A6, 75 v,
01}, HEib, XK %

AL, 20, ) = A(4,5;r,8) —A(6, 7537, 8) . (44)
T (2, 8) A (4, 5), (6, 7) BRE, TyeTifELR 1, =148 (36), (38), (40) A1 (42),
B (44), (31) 1 (33) |/ Bpkaz. M (34) MAERAIRBIHEE RN (44) RT. B
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BN 2 SER 1 BRARRXA, R (43) ZXhF 48(1,2) =0, ITHERK29H
B 4i(a, ) AFHER, 5 481, 2) ABWERE—HN.
B 3. E=0 (a, 6) ft, HEMX(a, ), 48(a, 8) =0, HTRTH—H (a,
b) MELH—NBAAR, A 4t(a, b) = 48(4,5) = 4§(6,7) = 0. XK
T:(1,2) =08,Bf(1,2) + gl x:i43B¥(1, 2)FiB}4:(1, )1,
T5(4,5) =TH(6,7) =0,
BRI LB S
A, 257, ) =AQL, 2, r)e + A(L, 257, :=0), i8;A(1, 2;7) — gF} =0,
GRIE, XN Fi(4,5) = F£(6,7) =0, AT{HEE Fi., 5 4 ERAXR LES, &4
TR TEHANKXRR:
8,F}; — 0;F}; =0, O,F% — 8;F% =0, (45)
At X A, f1 F o, N EHRBUC R Z:
Fi(1l,2;5r,2) = F5(1, 2; r)exp{ +iA(1, 2; r)¢},

Fi4,5;0, ) =F5(6,7;7,5) =0, Fi(r,s)=p, '
Fe(r,)=p, AF(1,2;7,1) =451, 2;r)exp{+iA(1, 2; r)} (46)
AE(4,5;7r,0) =0, Af(6,7;7r,1) =0, )

A(r, 1) =iFL(r) - ¢+ A(r,t=0), J

A3, ) =iFy(r) -t + A3(r, e =0), i6;A(1,2; r) — gF} =0,
BEM SR (45). ‘
BLY AA(L, 257, 0) =A4AF(6,7;r, 1) =0, i 47(4,5;r, 1) hEDLH-A2E
AK 0, W (46) A
FE(4,5;r,2) =F%(4,5; r)exp{ +iA(4, 5; r)¢},
Fi(1,2) =F3(6,7) =0, Fi=p, Fi =p,
A5(4,55r,0) = AF(4,5; r)exp{+iA(4, 5; r)e}, AE(1,2) = A4%(6,7) =0,
Ai(r, ) =iFa(r)e+ 4}(r,t=0), A(r,t) =iF4(r)t + 4%r, 1 =0), “47)
i0,A(4, 53 1) — = Fiy = *ingFe, —o,
BB LA (45).
Fe Ar(1, im0 =484, 557, 0 =0, [ 456, 757, 1) BOH—HEAR
A 0,0 A,, F,, FEBREERN
Fi(6,7;r,¢) =F%(6,7; r)exp{+;A(6,7; r)t},
Fi(1,2) = Fi(4,5) =0, Fl=p, F3 =p,
AF(6, 757, 1) = 45(6, 7; r)exp{ +iA(6, 7; 1)t}
A7(1,2) = 48(4,5) =0, A(r,:) =iFa(r): + A(r, 1 =10), (48)

A(r, 1) = iF(r)r + A3(r, + = 0Dy

V'3

, , . £
i0;A(6, 75 ¥) + 5 Fy — 5~ gF} =0,
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BEM L& (45). _
(4) 43(a, 6) 8K 0, KFE Ay, F, SHHEARIEBER G
Fi(a,6) =0, (a,b)=(1,2), (4,5 K (6,7
Fl,=p, FlL=p, 4i(a,s)=0, ‘ \
A(r, ) =iFa(r)e + Ai(r, 1 =0), AB(r,t) =iF4()e+ 4%(r, 1 =10),
BEFRHE (4, 5).

BRI U = o {—L 2%, (0 — L2600 |, Wi (0 R34,
A, 251, 0) = 421, 25 v, e { kX ()i},

424,557, 0 = 454, 55 7, Dexp| 5 1) + VI XD1e},
426, 757, ) = a2(s, 75 7, D | FL 1) — v 3 XD,
A¢ = 4+ é X,(r) = ﬁxl(r), Af = A%+ é X(r) = é X (r),

ap = = Lox(n, Ap=ai— 2o,
Fi(1,257, ) = FA(1, 25 7, Dexp{£iXy(r)e},

FiA(4, 55 7, ) = FA(4, 55r, poe{ 25 O+ v/ 3001,

Fi2(6, 73 v, 1) = FE(6, 73 7, ;)exp{:_;'. (X, — J?xz);},
F:.3‘,=Fi,,, F:‘s,,=sz,
KRERITTLLBR, MR 1 T, 512

X(r) = —AC1, 23 7), Bk X(r) B % (X 4+ v/ 3X) = —A(4,557), g1(43)
BE—RE

AG6,737) = % (X, — v/ 3X,), ik A BAEMN ST, ARESE2T,
e LR, A0 AR T, »
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THE TIME-DEPENDENCES OF THE STATIC SOLUTION OF
SU(2)AND SU(3)GAUGE THEORY AT THE PRESENCE
OF STATIC EXTENDED SOURCE

Dong Fang-x1a0 Zboou X1AN-JIAN  Huane Tao XuE PEI-YOU
(Institute of High Emnergy Physics, Academia Sinica)

ABSTRACT

In this paper, we discussed the time-dependence of the static solution of SU(2)
and SU(3) gauge theory at the presence of static extended source. Introduecing one
new gauge invariance quantity and using the consistepce of the time-dependence between
a new gauge convariance quantities and the gauge potential, we deduced more exactly
the time-dependence of static solution thap the reference [1] did. Furthermore, we
obtained the time-dépendences of the static solutions of the SU(3) gauge theory at the
presence of the stafic extended source.



