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Abstract

This paper proposes a new method for the design of a broadband dual-beam reflect-array
antenna with a single feed. This method realizes the appearance of two beams based on
producing a null in the antenna radiation pattern. The reflection phase distribution on the
aperture of the antenna has been studied to achieve this null. A multi-resonance single layer
subwavelength element is used as the phase shifting unit cell due to its wide linear phase range.
Comprehensive theoretical analysis and full-wave simulations are accomplished and their results
are in good agreement with each other. Two dual beam reflect-array antennas operating at X
band are designed, one using the proposed method and the other by the geometrical method. The
designed reflect-array using our proposed method improves the gain bandwidth and the beam
squint compared to the other method. The simulation results show 1.1% improvement in the -
1dB gain bandwidth ando.12x6,,, improvement in the beam squint for the proposed design

method compared with the other one.
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