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Existence of Solutions for the Debye-Hiickel System
with Low Regularity Initial Data in Critical
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A. Azanzal, A. Abbassi and C. Allalou*

Laboratory LMACS, FST of Beni Mellal, Sultan Moulay Slimane University, Morocco

Received: April 4, 2021; Revised: July 4, 2021

Abstract: This paper is devoted to studying the existence of solutions for the Cauchy
problem of the Debye-Hiickel system with low regularity initial data in critical Fourier-

Besov-Morrey spaces. We show that there exists a unique local solution if the initial
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data belong to the Fourier-Morrey-Besov space ]-'./\/'p g DX .FNP ag T, and

furthermore, if the initial data are sufficiently small, then the solution is global.
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1 Introduction

In this paper, we consider the following Cauchy problem for the Debye-Hiickel system in
R™ x RT:

Ov =Av —V - (vVV9) in R™ x (0, 00),
w =Aw + V - (wVo) in R™ x (0, 00), (1)
Ap=v—w in R™ x (0, 00),

v(z,0) =vo(z), w(x,0)=wo(z) inR",

where the unknown functions v = v(z,t) and w = w(z, t) denote densities of the electron
and the hole in electrolytes, respectively, ¢ = ¢(x,t) denotes the electric potential, vg(x)
and wq(z) are the initial data. Throughout this paper, we assume that n > 2.
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