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Abstract

This study deals with the generalized Zakharov system with magnetic field. First of all, we construct a
kind of blow-up solutions and establish the existence of blow-up solutions to the system through considering
an elliptic system. Next, we show the nonlinear instability for a kind of periodic solutions. In addition, we
consider the concentration properties of blow-up solutions for the system under study. At the end of this
paper, we establish the global existence of weak solutions to the Cauchy problem of the system under
consideration.
© 2013 Elsevier Inc. All rights reserved.
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1. Introduction

In this paper, we study the Cauchy problem of a generalized Zakharov system with magnetic
field:

iE; + AE —nE +i(EAB) =0,
1

%nn—An:A|E|2, (1.1)
AB—invy x(v x (EAE)) + B =0,
EQ,x) =Eo(x), n(0, x) =nox), n:;(0,x) =n1(x), (1.2)

where E(t, x) is a vector-valued function from R* x R? into C? and denotes the slowly varying
complex amplitude of the high-frequency electric field, n(z, x) is a function from Rt x R? into
R and represents the fluctuation of the electron density from its equilibrium, the self-generated
magnetic field B is a vector-valued function from Rt x R? into R3, iZ = —1, constants n >0,
B <0, E is the complex conjugate of E, and A means the exterior product of vector-valued
functions. System (1.1) describes the spontaneous generation of a magnetic field in a cold plasma
(see Ref. [8] for the physical derivation).

If we neglect the magnetic field, system (1.1) reduces the following classical Zakharov system:

iE,—i—AE—nE:O,

1

i — An = AJEP, 25)
€

which describes the propagation of Langmuir waves (cf. [17]). There are many papers concern-

ing the well-posedness of the Zakharov system (ZS) (see, e.g., [1,4,5,3,12—-14] and references

therein). On this topic, for (1.1) there are also some works (cf. [2,6,7,10,18]).

Let E = (Ey, E», 0), B = —in}"_l(‘gl‘iﬁﬁ}'(E AR)), Ei(t,x), Ex(t,x) € C, x € R, For

n1 € H™', there exist wg € L*(R?) and vy € L?(R?) such that n,(0, x) = ny = —div vo + wo. In
this case, (1.1)—(1.2) can be rewritten as follows:

iE; + AE —nE +i(EAB(E)) =0,
n; = —divv + wo,

1 (1.3)
—vi==V(n+|EP),

&)
E(0,x) =Eo(x), n(0,x)=no(x), v(0,x)=vo(x).

In the present paper, we first study the existence of blow-up solutions for the Cauchy problem
(1.1)—(1.2). We construct a kind of blow-up solutions to (1.1)—(1.2) on [0, T'), which has the
form:

. w? - xw
E=(E{,—iE,0), n(t’x):(T—t)2N<T—t)’ (1.4)

where
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