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1. Introduction

In this paper, We consider the following nonlinear Schrédinger-Boussinesq equations

ig, + Ae — ne — Blef*e + ive = g(x) (1.1}
e = Mg (1.2)
pv =+ pny — \An — aup + [ef? (1.3)
(0,2 =¢p, n(0xl=ny 0zi=ys; =zcR teR* (1.4)

where e, 3,7, 6, A > 0 are constants, £(=, t) is comlex, n{z, ), @(x,t) are real-valued.

This model arose from the laser and plasma physics under interaction of nonlinear
complex Schrodinger field and real Boussinesqg field. In [1] the authors considered
the one-dimensional dissipative SBg which involves a three order nonlinear term in
the Schrodinger equation and a strong dissipativity in the Boussinesq equation. They
proved the existence of the global attractor and the finiteness of the attractor in the
weak topology sense. In this paper we are poing to prove that (1.1)-(1.4) possesses a
maximal attrator in H? x H? x H*{R) which attracts bounded sets of H? x H? x H3 (1)
in the topology of the H? x H?* x H?(R).
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We note that, in the unbounded dormain case of our present paper, the imbedding
of H*(R) into H¥ (R) (s > s') is not compact. To overcome this difficulty we adapt the
methods in [2] and in [3] and utilize the Kuratowskii a-measure of noncompactness to
show the asymptotic smoothness of the semigroup S(t). Then we can apply the theory
of [4] to prove the existence of the maximal attractor.

We introdnce the following standard notations., we denote the spaces of complex
valued functions and real valued functions by the same symbols. For s > 0,1 < p < 00,

H5P(R) is the usual Sobolev spaces of orders s. H* (R) = H**(R). (-,-) denotes the
inner product in L*(R), we denote by || - I, the norm of LP(R} and by || - || g+ the norm
of H*(R). Especially || - | = |l - |2, we set V' = . H! x H' x HY{R).

X =H?x H:x HYR), Y =H"xH®*x H*R)

Then ¥ < X — V with continuous imbedding. For any Banach space E, Cp(I; F)
denotes the space of continuous and bounded functions on an mterval I € R with
values in B. (' is a generic constant and may assume various values from line to line.

2. CGlobal Solutions and Bounded Absorbing Sets

We introduce a transformation m = n, + pn, where p is a positive constant. Then
the problem (1.1)-(1.4) is equivalent to the following:

ig, + As — ne — Fle’e + iye = glz) [2:1)

= L (2.2)
@ = 1+ png — AAn — ap + e (2.3)
(£, n,0)(0,2) = (20, m0,0)(z), TER (2.4)
mo= iy + pn (2.5)

In this section we establish time-uniform a priori estimates of solutions (£, n,2) In
V. nest in X and then in ¥, which guarantee the existence of the global solutions and
bounded absorbing sets.

Lemma 2.1 Let g(z) € H:(R). Then

1° for any (g, ng,i00) € V, the solution of (2. 1)-(2.5) belongs to L®(RT;V);

9° for any (£0, o, wo) € X, the solution of (2.1)~(2.4) belongs to T e b el

3° for any (£0,n0, o) € Y, the solution of (2.1)-(2.4) belongs to [0 (R s

Proof Taking the analogous procedure as in [1], we can obtain the following

(1) 2 el + 2l = 20m [ geda (2.6)

Hy(t) = || Vel|* + f nle2dz + /2 f le|*dz + 2Re (g,¢) + 1 1201 A7Y3m))2



