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Abstract

We study the inverse source problem for the eddy current approximation of Maxwell
equations. As for the full system of Maxwell equations, ([1, 2, 3]) we show that a
volume current source cannot be uniquely identified by the knowledge of the tangential
components of the electromagnetic fields on the boundary, and we characterize the space
of non-radiating sources. On the other hand, we prove that the inverse source problem
has a unique solution if the source is supported on the boundary of a subdomain or if it is
the sum of a finite number of dipoles. We address the applicability of this result for the
localization of brain activity from electroencephalography and magnetoencephalography
measurements.

Key words: eddy current problem, inverse problem.

References

[1] HE, S. AND RoMANOV, V. G., Identification of dipole sources in a bounded domain for
Mazwell’s equations. Wave Motion, vol. 28, 1, pp. 25-40, (1998).

[2] AMMARI, H. AND Bao, G. AND FLEMING, J. L., An inverse source problem for

Mazwell’s equations in magnetoencephalography. SIAM J. Appl. Math., vol. 62, 4, pp.
1369-1382, (2002).

[3] ALBANESE, R. AND MONK, P. B., The inverse source problem for Mazwell’s equations.
Inverse Problems, vol. 22, 3, pp. 1023-1035, (2006).

*This research was partially supported by MECESUP UCO0713 and a CONICYT Ph.D. fellowship at
Universidad de Concepcién, Chile.

TDepartment of Mathematics, University of Trento, Italy, e-mail: alonso@science.unitn.it

1CI?’MA and Departamento de Ingenierfa Matemdtica, Universidad de Concepcién, Chile, e-mail:
jcamano@ing-mat.udec.cl

§Department of Mathematics, University of Trento, Italy, e-mail: valli@science.unitn.it



