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Abstract. We consider Yang—M ills fields in Minkowski space-time and prove that
all spherically symmetric solutions in the canonical gauge decay in time, provided
the initial data has finite conformal energy.

1. Introduction

We consider Yang-Mills equations in Minkowski Space-Time R3*!:
Fu?=0, (1.1)
*Fo? =0. (1.2)

F,: R3*1 - A2% is the Yang-Mills curvature tensor of a Yang-Mills potential
A: R3*!' - A'% and ¥ is the Lie algebra of the gauge group G. System 1.1-1.2 is
a non-linear hyperbolic system of partial differential equations after the choice of
a gauge. The question of global existence has been settled already and one obtains
global solutions in H* (cf. [4]) but no information about the asymptotic behavior
of its solutions was obtained. It was proved later in [1] (see also [2]) the existence
of global large solutions in the weighted Sobolev spaces H*° together with the
characterization of the asymptotic behavior in time. The major drawback though is
the strong fall-off rate of the Cauchy data, requiring for example that the electric
field decays like E(0, x) = O(|x|~*) as |x| = +oo. This excludes configurations
containing Coulomb charges and also dipole-type waves. In the special case of
small-amplitude solutions one can obtain estimates (cf. [3, 11, 12 and 13]) which
give the long-term behavior in time of the solutions.

The purpose of this work is to investigate solutions corresponding to dipole-
type Cauchy data and to provide the time-asymptotics in the large amplitude
sector. Our results apply to generic spherically symmetric Yang—Mills fields in the
so-called canonical gauge ([12]):

N
Ao = l;’ it 1) g0, (1.3)
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