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Extended Abstract

While advanced models of Electromagnetic Compatibility (EMC) and, in particular, High Power Electromagnetics
(HPEM) usually are based on linear models [1, 2], the presence of nonlinear components within modern electric
and electronic systems should be taken into account as well. Therefore it is of interest to model the coupling of
external electromagnetic fields to receiving structures that contain nonlinear loads. Important aspects are the sys-
tematic generation and quantification of nonlinear effects that can also be understood from analytical and numerical
considerations.

In this contribution a measurement setup is discussed which already has been introduced in [3] and is shown in
Fig. 1. A rectangular cavity is placed inside a TEM-waveguide which is capable of producing HPEM fields. Slots
in the front plate allow field coupling into the resonator where a nonlinearly loaded loop antenna is located. The
response of this internal antenna to the excitation can be measured via a connector.

In a first step, the measurement setup is validated by confirming that it actually allows to detect nonlinear effects
that are due to the excitation of the nonlinear antenna load. In a second step it is shown that the related measure-
ments can be verified from numerical full wave simulations in time domain and further understood from reducing
the problem of electromagnetic field coupling to nonlinear network models that, in turn, can be analyzed by means
of SPICE solvers. The combination of measurements, numerical simulation, and network modeling constitutes a
framework which allows estimating nonlinear EMC and HPEM effects in a systematic way.

Figure 1. Photo of the nonlinearly loaded resonator, placed inside a TEM-waveguide. High power electromagnetic
fields may couple through slots into the resonator where a nonlinearly loaded antenna is located.
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