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Unique continuation from Cauchy data
in unknown non-smooth domains

LUCA RONDI

Abstract. We consider a conducting body which presents some (unknown) per-
fectly insulating defects, such as cracks or cavities, for instance. We perform
measurements of current and voltage type on a (known) part of the boundary
of the conductor. We prove that, even if the defects are unknown, the current
and voltage measurements at the boundary uniquely determine the corresponding
electrostatic potential inside the conductor. A corresponding stability result, re-
lated to the stability of Neumann problems with respect to domain variations, is
also proved. Some applications of these results to inverse problems are presented.
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1. Introduction

An electrically conducting body occupies a region �, which we assume to be a
bounded domain in RN , N ≥ 2, with a reasonably smooth boundary. We sup-
pose that the conductor is homogeneous and isotropic. Let us assume that such a
conductor presents some perfectly insulating defects, such as cracks (either inte-
rior or surface breaking), cavities or material losses at the boundary, which might
be caused by different phenomena, like for instance fractures or corrosion. The
boundaries of these defects are collected into a closed set which we call K . If we
prescribe a current density f ∈ L2(∂�), with

∫
∂�

f = 0 and such that its support is
contained in γ̃ , a part of the boundary of � which is accessible, known and disjoint
from K , then the electrostatic potential u = u( f, K ) inside the conductor solves
the following Neumann-type boundary-value problem, whose precise formulation
will be discussed in Section 3:




�u = 0 in �\K ,
∂u

∂ν
= f on γ̃ ,

∂u

∂ν
= 0 on ∂(�\K )\γ̃ .
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