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Adopted methodologies

• Asymptotic Analysis: With a Loop-Star decomposition

• Quasi-Helmholtz Projectors

Addressed research questions/problems

• PMCHWT Equation: Classic discretization scheme with RWG basis functions

• Low Frequency Breakdown: Originates from the EFIO

• Loop-Star Decomposition

Research context and motivation

• Context: Eddy current problems appear in various industrial applications such as non

destructive testing, induction heating, etc. From a modeling perspective, such scenarios

involve lossy conductors, characterized by a complex permittivity.

Solvers tailored to eddy currents can be obtained from an approximation of

Maxwell’s equations.

• Motivation: Pure eddy current models, while effective, are unfortunately limited to low

frequencies. On the other hand, the widespread PMCHWT formulation is ill-conditioned

in eddy current conditions.

Simulations in wide frequency ranges therefore require the use of separate

solvers, which is highly inconvenient.

• Goal: Propose a unified, full wave formulation to smoothly transition between high and

low frequencies, including eddy current scenarios. The solver should be well-condi-

tioned, thus producing fast and accurate solutions.
Novel contributions

• Rescaling Factors

• Validation: Conditioning and Accuracy
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Future work

• Extension to multiply connected geometries
A different, more intricate strategy is required for

structures containing holes or handles, which introduce

global loops.
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Selection conditions:

1) All terms must be 

bounded

2) No null spaces
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• Quasi-Helmholtz Projectors
Can fulfill the same role with a

better conditioning
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