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a b s t r a c t

In this paper we study the long time behavior of solutions for the following system of
Klein–Gordon–Schrödinger type

iψt + κψxx + iαψ = φψ + f ,
φtt − φxx + φ + λφt = −Reψx + g,
ψ(x, 0) = ψ0(x), φ(x, 0) = φ0(x), φt(x, 0) = φ1(x),
lim

x→±∞
ψ(x, t) = lim

x→±∞
φ(x, t) = 0, t > 0,

where x ∈ R, κ > 0, α > 0, λ > 0. First, the existence, uniqueness and continuity of the
solutions on the initial data are proved. Then the asymptotic compactness of the solutions
and the existence of a global compact attractor are shown.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction

The aim of this paper is to prove the existence of a global compact attractor for the following system

iψt + κψxx + iαψ = φψ + f , (1.1)
φtt − φxx + φ + λφt = −Reψx + g, (1.2)

ψ(x, 0) = ψ0(x), φ(x, 0) = φ0(x), φt(x, 0) = φ1(x), (1.3)

lim
x→±∞

ψ(x, t) = lim
x→±∞

φ(x, t) = 0, t > 0, (1.4)

where x ∈ R, t > 0, κ > 0, α > 0, λ > 0. Also f , g are complex and real valued functions, respectively. The complex
valued variableψ stands for the dimensionless low frequency electron field, whereas the real valued variable φ denotes the
dimensionless low frequency density. The system (1.1)–(1.4) describes the nonlinear interaction between high frequency
electron waves and low frequency ion plasma waves in a homogeneous magnetic field, adapted to model the UHH plasma
heating scheme. The dissipative mechanism of the system is introduced by the terms iαψ and λφt .

Systems of Klein–Gordon–Schrödinger type have been studied for many years. To our knowledge, it seems that the first
problem of this type is the so-called Yukawa System, which goes back to 1935. Anothermodelwhich is of the same type is the
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