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Analysis of Forced Resonance Characteristics of Electrically

Small Dipole Antennas and Its Application to Measurements
of Unknown Frequency
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Abstract

This paper presents the analysis of forced resonance characteristics of electrically small dipole
antenna loaded with external element and its application to measuring unknown frequencies. The
method of moments with Galerkin’s procedure is used to determine the current distribution of the
antenna. To derive the determinantal equation of resonance lengths at a given frequency, small
antennas with the reactance loaded can be treated as a two-port network. Numerical results show that
the forced resonance of the electrically small dipole antenna loaded with reactance can be easily
obtained by controlling the reactance for the series resonance as well as for the parallel resonance. It is
demonstrated that the forced resonance characteristics can also be applied to the measurement of un-

known frequencies.
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Fig. 1. Electrically small dipole antenna and its

equivalent circuit.
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