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Gain Improvement of a Fabry-Perot Cavity Antenna Enclosed
with Metallic Side Walls
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Abstract

A new design method is proposed that can increase the efficiency of a Fabry-Perot cavity antenna enclosed with metallic side walls,
in which high-order modes are formed. A TE031 mode inducing drastic phase and magnitude variations in the electric fields inside
the cavity was analyzed. To alleviate the variations, two microstrip patch antennas at which the electric field magnitude is zero were
installed. Consequently, when an electric field whose phase is almost constant and magnitude varies gradually inside the cavity is
formed, the proposed antenna can provide high gain and high aperture efficiency. Good agreement between the simulated and measured

results validated the proposed method.
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Fig. 1. (a) Cross section of the FPC antenna enclosed with
metallic side walls and (b) fabricated antenna.
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Fig. 2. (a) Magnitude and (b) phase of the z-component
of the electric field in the TE031 mode.
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pattern and (c) H-plane radiation pattern of the
FPC antenna in which the TE031 mode is formed.
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