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Design of Quasi-Optical Lens Antenna for 3 mm Band Near Range
Passive MMW Imaging

CHEN Qi-ke, FAN Yong, ZHANG Yong-hong, and SONG Kai-jun
(EHF Key Laboratory of Fundamental Science, University of Electronic Science and Technology of China Chengdu 611731)

Abstract A 3 mm quasi-optical dielectric lens antenna is designed for the near-range focal plane passive
imaging system. The configuration of the quasi-optical lens antenna is designed to satisfy the requirement of the
practical applications at first. Then, the initial parameters of the optical path are calculated based on the Gaussian
quasi-optical method. To achieve the low aberration loss, the shape of the lens is designed with the biconvex
aspheric surface, and optimized by using ZEMAX. After calculating and analyzing the near field of the lens with
FEKO, the optimized contours of the lens are determined finally. Experimental results show that the 3dB
beamwidth of the lens antenna is about 29.5 mm at the object plane of the imaging system. The off-axis
performance of the lens antenna is uniform as well. The power level deviation for all the beams is less than 0.9 dB
in the field of view of 700 mm (H)*1800 mm (V).
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