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ON LONG TIME BEHAVIOR OF A MOORE-GIBSON-THOMPSON (MGT) TYPE

EQUATION

——————————————————

Abstract. The MGT equation is one of the equations of nonlinear acoustics describing
acoustic wave propagation in gases and liquids. The behavior of acoustic waves depends
strongly on the medium property related to dispersion, dissipation and nonlinear effects.

What is specific to MGT equations is the fact that heat conductivity is described
by Maxwell-Catatneo law, rather than a standard Fourier’s law. Maxwell-Cattaneo law
accounts for finite speed of propagation of the heat transfer, thus eliminates infinite speed
paradox associated with Fourier’s laws. The resulting model, written for a variable u
denoting the pressure, is a third order in time scalar equation with a “small” parameter
τ denoting thermal relaxation. The relaxation parameter accounts for finite speed of
thermo-acoustic waves, addressing the paradox of infinite speed of propagation occurring
in modeling acoustic waves.

τuttt + α(x)utt − c2∆u− b∆ut +

∫ t

0

g(t− s)div(a(x)∇u(s))ds = F(u, ut), (1)

with either Dirichlet boundary conditions prescribed on the boundary of a smooth do-
main defined in R3. Here τ, b, c > 0. We shall consider the following cases.

(i) Global attractors in the case α ≡ 1, g ≡ 0;
(i) Uniform exponential stability when F ≡ 0.
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