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ABSTRACT. The undamped linear wave equation with
convolution boundary conditions is considered. Physically,
the boundary condition models the interaction of a viscoelastic
boundary material with memory and the incident waves. We
consider three geometric configurations: an interval, a disc
and a cylinder. The main result is that the rate of exponential
decay can be arbitrarily low. This is demonstrated by proving
the existence of eigenvalues that are arbitrarily close to the
imaginary axis. The assumptions on the convolution kernel a
are: it is of positive type and its Laplace transform a()) tends
to zero when S\ goes to oo while R\ stays bounded.

1. Introduction. Consider a model for the evolution of sound in a
compressible fluid with viscoelastic surface (cf. [5]):

pue(t,z) — Ap(t,z) =0, z€Q,
1 0
M) —p(t,a:)—l—a*pt(t,:v):O, z € 09,
on

where p(t,z) € R denotes acoustic pressure, & C R? is a domain
with smooth boundary and n(z) the outer normal to 92 at x. The
convolution is a*v(t,.) := fioo a(t—s)v(s,.)ds, a is a given real-valued
function on [0, 00).

One can consider either solutions on the line (¢ € R), or solutions
on the halfline (¢ € [0,00)) with initial conditions p(0,.) = po(.),
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