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Mode-Matching Analysis for Complex Antenna Factors of
Circular Top-Hat EMI Monopole Antennas
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Abstract

This paper presents the complex antenna factor of a top-hat EMI monopole antenna for measuring time domain
electromagnetic fields. The approach is facilitated by adding a artificial parallel ground plane above the monopole
antenna. This allows use of cylindrical harmonic field expansions in each of three subregions enclosed by the two
ground plane. The results show that the complex antenna factor of the top-hat monopole antenna does not diverge at
low frequencies. When compared with a monopole antenna, the top-hat monopole antenna has broadband characteristics.
In order to verify the availability of the mode-matching method, the input impedance of the antenna were compared
with experiments.
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Geometry and coordinate system of disk-
loaded monopole antenna.
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Fig. 2. Complex antenna factor versus disk radius.
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