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Abstract. The Cauchy Problem for the relativistic Vlasov—Maxwell equations
is studied in three space dimensions. It is assumed that the initial data satisfy
the required constraints and have compact support. If in addition the data have
sufficiently small C? norm, then a unique C! solution to this system is shown
to exist on all of spacetime.

1. Introduction

A plasma is said to be collisionless if the collisions between the particles are
unimportant relative to the electromagnetic forces. Such a plasma is governed by
the Vlasov—Maxwell equations. An ionized gas which is sufficiently hot, such as
a powered-up fusion reactor, or sufficiently dilute, such as the solar wind, the
ionosphere or a collection of galactic nebulae, is thought to be well modeled by
these equations. In this paper we prove that if a plasma is sufficiently dilute initially,
then it remains so for all time and no shock or other singularity can ever develop.

We postulate several (N) species of particles (electrons, different types of ions,
etc) with masses m,, charges e, and densities f,(t,x,v) (t=0, xeR3, veR?,
1 <o < N). The total charge and current densities are

p(t,x)=4n [ Y e, f,dv, (1)
R @
jt.x)=4n | 3 e,0,f,dv, 2
RS @
where, in the relativistic version we consider,
0, = v[mg + |v|?/c?] 712 3)

has the interpretation of velocity, v is the momentum, and c is the speed of light.
Each f, will satisfy a continuity equation (the Vlasov equation) which is coupled
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