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Abstract: In this work we study the existence and uniqueness of the solution
for a linear electromagnetic material characterized by the memory effects due
to a rate-type equation for the electric conduction when a general dissipative
boundary condition is assumed on the boundary of the solid. We show the
existence of a domain of dependence and we give some limitations of the values
of the material constants which assure the asymptotic stability of the solution.
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1 Introduction

The purpose of this paper is to keep on studying memory effects in electromagnetic sys-
tems, which occur through a rate-type equation for the electric conduction. Its presence
in the system of equations has been recently considered in another work [5], where we
have supposed that the boundary of the solid is a perfect conductor.

In the present work a homogeneous, isotropic and conducting solid, characterized also
by linear constitutive equations for the electric displacement and the magnetic induction,
is considered on supposing that a general dissipative boundary condition holds on its
boundary.

After introducing the field equations, the thermodynamic restrictions on the constitu-
tive equations and the free energy in Section 2, we formulate the initial-boundary value
problem. Thus, we show that a domain of dependence inequality exists for these bodies
and we derive a useful energy estimate.
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