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Research on Frequency Selective Surface with Elliptical Aperture Array

GUO Yifan, YAO Xiayuan
(School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract; To meet the requirement of channel separation in quasi-optical feed network system, a double-layer
frequency selective surface (FSS) with elliptical aperture array without support layer is designed for millimeter and
sub-millimeter wave remote sensing, which is opaque around 54 GHz and 89 GHz in reflection channel and is
transparent at 165 GHz and 183 GHz in transmission channel. The FSS is simulated and designed by mode matching
method. The simulation results show that the insertion losses of both TE and TM polarizations in two reflection
channels are less than 0. 1 dB and those in two transmission channels are not more than 0. 6 dB when the incident
angle is 18 degrees. All simulation data meet the requirement that the insertion loss introduced to the influence of
processing error on the channel is not more than 0.8 dB. In addition, the influence of processing error on the
performance of FSS is analyzed by Monte Carlo method, and the error threshold is determined according to
specifications, providing data support for actual fabrication.
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Fig.1 Schematic diagram of quasi-optical feed network
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Fig.2 Schematic diagram of FSS D2 and diagrammatic sketch of periodic extension
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Fig.3  Frequency response of FSS D2
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Fig.5 Monte Carlo analysis of TE polarization frequency response of FSS D2 for different channels
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Fig.6 Monte Carlo analysis of TM polarization frequency response of FSS D2 for different channels
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