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Singularities of Maxwell’s system in non-Hilbertian Sobolev spaces

WIDED CHIKOUCHE AND SERGE NICAISE

Abstract. We study the regularity of the solution of the regularized electric
Maxwell problem in a polygonal domain with data in L p(�)2. Using a duality
method, we prove a decomposition of the solution into a regular part in the non-
Hilbertian Sobolev space W 2,p(�)2 and an explicit singular one.
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1. Introduction

Let � be a bounded Lipschitz domain in Rd , d = 2 or 3. The time harmonic
Maxwell equations with perfect conductor boundary conditions can be written as{

curl E − ikH = 0 and curl H + ikE = J in �,

E × n = 0 and H · n = 0 on ∂�,
(1.1)

where E is the electric part and H the magnetic part of the electromagnetic field
and k ≥ 0 is the frequency of the electromagnetic wave. The right hand side J is
the current density which in the absence of free electric charges is divergence free,
namely

div J = 0 in �.

If k is different from zero, eliminating H by the relation H = 1
ik curl E, we deduce

from (1.1) that the electric field E satisfies the second order system{
curl curl E − k2E = ikJ in �,

E × n = 0 on ∂�.
(1.2)

When � is a non-convex polygonal or polyhedral domain, it is well know [5–8,
11, 18] that the natural energy space for problem (1.2) is not H1(�)d but only
H0(curl; �) ∩ H(div; �), the space of square integrable vector fields with square
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