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Abstract. We prove an existence result for trajectories of classical particles accelerated
by a potential and a magnetic field on a non—complete Riemannian manifold M. Both the
potential and the magnetic field may be not bounded and have critical growth. We state
a suitable convexity assumption involving the magnetic field in order to prove that the

support of each trajectory is entirely contained in M.
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1 Introduction

In this paper we deal with motions of classical particles on a Riemannian
manifold (M, gr) under the action of an electric force and a magnetic vector
potential, both independent of time. More precisely, if V : M — R is a
smooth function, F' is an exact two—form on M, T > 0 and xg,z; € M are
two fixed points of M, we look for curves x : [0,T7] — M such that

F(x)[]

{ Dyi+ LVV(z) = (11)

2(0) = zg, z(T) = a1
where -L is any fixed charge-to-mass ratio, D, denotes the covariant deriva-
tive induced by the Levi-Civita connection, V is the gradient with respect
to gr and F : TM — TM is the linear map associated to F', that is

F(z)[u,v] = gr(z)[F(z)[u],v] Vze M,u,veT,M.
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