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1. Introduction. We consider the generalized Zakharov system for ¢ € RT and
r€RY(d=2,3),

iF; + graddivE — arotrot E —nE 4+ i(EAB)=0
AB —inrotrot (EAE)+ A =0,

with the initial data
E(va) = EO(x)v TL(O,[L’) :TLO(x)v nt(ov‘r) :nl(x)a (12)

where E(t,z) is a vector valued function from Rt x R? into C%, n(t,z) is a function
from Rt x R? to R, B(t,z) is a vector-valued function from Rt x R into R? and A
has either the form

(A1) A=(B,  anon positive constant, or

(A2> A= _7% fRd \i(—;ﬁ% dya
and in the second case, the initial data B(0,x) = By(z) is added to (1.2).

This system describes the spontaneous generation of a magnetic field in a cold plasma,
(case Ap) or in a hot plasma (case As) [8]. E denotes the slowly varying complex
amplitude of the high-frequency electric field, B the self-generated magnetic field, n
the fluctuation of the electron density from its equilibrium, and « is a nonnegative
constant, generally a > 1. Omitting the magnetic field B, we recover the system
describing Langmuir’s turbulence [5], [16],

{iEt+graddivE—arotr0tE+nE:0 (13)

Nt — A(n + |E|2) =0.

Concerning (1.3), C. and PL. Sulem proved in [14] the global existence of a weak
solution, for small initial data in two and three dimensions, supposing in particular n; €
H~Y(R4) (H~1(R?) denotes the homogeneous Sobolev space, H}(R?) = {u € S’ (R?) :

%ﬂ(f) € L%(R%)}). With the same assumptions, they also established local existence

and uniqueness of a smooth solution (E,n) € L>(0,T; H™(R%)) x L>=(0,T; H™~1(R%))
for m > 3. Moreover, the solution was shown to be globally defined in one spatial
dimension [14], and in two spatial dimensions for small initial data (H. and S. Added
1)),

Similar results, using different methods, have been obtained by S.H. Schochet and
M.I. Weinstein [12], for the nonlinear Schréodinger limit of (1.3). T. Ozawa and Y.
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