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Antenna Paradox

: Is the Impedance Calculated by the
EMF Method Correct ?
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Despite the long term history, the electromotive force method (EMF method)
for calculating input impedances of antennas has not been fully understood. The
question on the erroneous electric field included in the formula is famous as the
radiation paradox. In this paper, the variational property of the formula in the
EMF method is described first, and then the calculated impedances are quantita-
tively discussed by comparing the values with those obtained by the ICT which
is an improved version of the EMF method. In conclusion, the EMF method is
a reasonable and ingenious method, and gives satisfactory results when the con-
ducting wires composing antennas are sufficiently thin and short.
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Fig. 1 An example of an antenna and a lumped
constants network.
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Fig. 3 Self and mutual impedance vs: element
spacing d, where =20.
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