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Identifiability of a Conductor by
Electromagnetic Measurements

Transient excitation currents generate electromagnetic fields which, in turn, induce electric
currents in proximal conductors. In low-frequency applications, the generated electric field can
be described by the parabolic-elliptic eddy current equation, which is an approximation of
Maxwell’s equations. We start with the direct problem of calculating the electromagnetic field
from knowledge of the conductor and the surrounded medium. We present a unified variational
theory and study existence and uniqueness of solutions. Based on this, we turn to the inverse
problem of locating a conducting object by measurements of the electromagnetic field. We
introduce a measurement operator and discuss, if and how we can identify the conducting
domain from knowledge of this operator.
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