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Absence of Classical Lumps*
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Abstract. Solutions of the equations of classical Yang-Mills theory in four
dimensional Minkowski space are studied. It is proved (Theorem 1) that there is
no finite energy (nonsingular) solution of the Yang-Mills equations having the
property that there exists ε, JR, t0 > 0 such that

ER(ή= J θΌ0(t,x)d3x^.ε for every t>t09

θoo(x, t) being the energy density. Previously known theorems on the absence of
finite energy nonsingular solutions that radiate no energy out to spatial infinity
are particular cases of Theorem 1. The result stated in Theorem 1 is not
restricted to the Yang-Mills equations. In fact, it extends to a large class of
relativistic equations (Theorem 2).

I. Introduction

In a very interesting paper [1] Coleman has proved that there are no (nontrivial)
finite energy nonsingular solutions of classical Yang-Mills theory in four dimen-
sional Minkowski space that do not radiate energy out to spatial infinity. More
precisely he has proved:

Theorem (Coleman). The only finite energy nonsingular solution of the Yang-Mills
equations in four dimensional Minkowski space satisfying

Jfμv(t,x)=0, <5>0 (1)

uniformly in \x\ and ί, £>0, is the vacuum solution. Fa

μv(t,x) is the field strength,
μv = 0,1,2,3 are space-time indexes and a is an internal index. 3celR3, ίeIR, and the
Fa

μv(t, x) are real valued functions in IR4.
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