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THE U; GAUGE FIELD IN A SUy GAUGE FIELD AND
THE QUANTIZED VALUES OF DUAL CHARGES

Gu CHAO0-HAO

(Futan Univercity)

ABSTRACT

Let ¥ be a SUx gauge field on the space-time manifold M,, b\(z) (4=0,1,2,3)
the gauge potentials,

f =bl.u_blt.l '—g[bls b,u]

(bl = — 04 , g = coupling const.) (1)
oz,

the field strengths and @Q(x) a Higes field. All quantities b, fi, and Q(x) are
SUx’-valued, ie. they are represented by N X N anti-hermitian traceless matrices.
Let M, be the set of z such that Q(z) s« 0 and define

#(x) = 0(x)/(—tQ), (2)
Fro=— tr(d)(f;,,,+ %—[D;,d), D,‘d)])) (k = const) . (3)

on M., where

D;p = ¢+ glisol.
The following results are obtained:
Theorem 1. The 1st set of Maxwell equations
Y Fapo + Fupa+ Foppy= 0
are satisfied for arbitrary b, if and only if

4, s
{4
#(x) = (dE (D) -8 |
"— B
with
s(N-—-.c) \/ \/ s
h=—"%— - B=Nwvm =
Here s is an integer, 1 <s << N

Suppose the con(htmns in theorem 1 are satisfied.

Theorem 2. If s is a space-like two-dimensional surface, the value of dual charges
contained in s defined by
L j Fidx*\dx?

IS

is equal to lg’, where ! is an integer and
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Theorem 3. The value of dual charges contained in 8 is equal to the integral

~k [ Loz b, 1)t \dcs
8zg /s

which is independent of the gauge potentials.

Theorem 4. The least positive value ¢ of dual charge ean be attained by some
Higes fields.

Remarks :

(a) When N =2, the results obtained are consistent with: those of ’t Hooft,
Arafune and Hou ete.

(b) For N =3, we give an answer to the question of quantized values of dual
charges which was discussed by Marciano and Pagels.

(e) The Higgs field ¢(z) is a mapping from M, into the AIIT type symmetric
space SUx/S(U, X Ux-,) and the integral is an extension of Kronecker index for N = 2.



