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Novel contributions

• Two single-current formulations that enforce the Love condition without increasing the

size of the matrix.

• A stabilization in frequency of the novel formulations obtained by discretizing the

equivalent surface and the measurement surface and by leveraging the quasi-Helmoltz

projectors.

• A stabilization in frequency of the Steklov-Poincaré operator.

Addressed research questions/problems

• The existing inversion strategies usually require additional equations to enforce the

Love condition.

• Single-current schemes have smaller systems and are consequently faster, but they

usually do not enforce the Love condition.

• The only single-current Love formulation in the literature relies on an approximation of

the Steklov-Poincaré operator.

• The existing formulations suffer from low-frequency breakdown.

Adopted methodologies

• Both the Rao-Wilton-Glisson (RWG) and the Buffa-Christiansen (BC) basis functions

are used.

• The quasi-Helmoltz projectors are obtained from the Star-to-RWG and the Loop-to-RWG

transformation matrices.

Future work

• Extend the single-current formulations to deal with interior resonances.

• Investigate possible industrial applications.

• Study whether and how machine learning tools can be exploited in this context.
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• Inverse source strategies are widely used for

antenna diagnostics, NF-to-FF transformations, etc.

• The inverse source problem consists in the

recovery of a configuration of sources radiating a

given field and it relies on the equivalence

theorem.

• The Love condition states that the fields inside the

equivalent surface are null. It is often used for

diagnostics purposes, as the equivalent sources

that satisfy this condition are the traces of the

fields on the surface.


