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Frequency Selective Surface with Low Reflection and
Low-Loss Transmission Characteristics
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Abstract

In this paper, a frequency-selective surface (FSS) for radomes with low-reflection and low-loss transmission characteristics is
proposed. A low reflection is achieved by applying a polarization conversion metasurface featuring asymmetric conductive patterns to
reduce copolarized reflection signals. Low-loss transmission is implemented using a dual-layer transmission metasurface with cross-slots
embedded in the metallic plane. The electromagnetic wave reflection and transmission performance of the designed FSS are evaluated
through full-wave simulations, demonstrating a minimum reflection of —33 dB and a minimum insertion loss of —0.49 dB. Each
metasurface layer was fabricated using a printed circuit board (PCB) process and integrated with composite materials to build a test
sample. The measured results, which confirmed a minimum reflection of —32.7 dB and a minimum transmission loss of —1.95 dB,
show close agreement with the simulation results.
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Fig. 1. The reflection and transmission properties of pro-
posed frequency selective surface.
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Fig. 5. Comparison of transmission characteristics between
the single-layer and double-layer TM.
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Table 1. Design parameters of the proposed FSS.

Parameters | Dimension (mm) | Parameters |Dimension (mm)

Lr 8.28 Wr 25

Lp 7.88 Wp 0.25

G 0.6 p 10.5

h 1.5 d 1

hy 0.76 d 1

h3 0.76 d3 2

hy 0.76
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