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Design and Validation of Aperiodic Subarrays Using Waveguide Slot Arrays
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Abstract

Waveguide slot arrays provide low transmission losses and high power capabilities, making them suitable for large-scale antenna
systems. This paper presents the design and experimental validation of an aperiodic subarray based on a 2x2 slot configuration. Uniform
and non-uniform power dividers were applied depending on the slot distribution, and genetic learning particle swarm optimization
(GLPSO) was used to ensure phase uniformity. The measured gain and sidelobe levels were consistent with those of the simulations.
The complete 24x24 array achieved 35.4 dBi gain at 2.9 GHz and demonstrated sidelobe suppression within a 0~10° beam steering
range. These results verified the feasibility of the proposed subarray design for practical waveguide slot array applications.
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Fig. 1. Structure of proposed waveguide slot array.
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Fig. 2. Structure of proposed subarray.
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