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Abstract

This paper presents a novel double-layer Frequency Selective Surface (FSS) absorber based on a
composite unit of a cross-shaped grid and an octagonal patch. Using Comsol Multiphysics simulation
software, the effects of unitstructure size, dielectricloading, layer spacing, and incident angle on the
absorbing performance are investigated. The results show that the double-layer symmetrical struc-
ture exhibits two resonance points at 16.3 GHz and 20.9 GHz, with reflection loss peaks reaching
-56.5 dB and -39.9 dB, respectively. The —10 dB absorption bandwidth reaches 7.7 GHz (13.5~21.2
GHz), and the structure maintains good angular stability within a 0°~30° incident angle range. Fi-
nally, the physical sample was fabricated by PCB technology and verified by the arch method. The
experimental results are in good agreement with the simulation, proving its potential in broadband
stealth and electromagnetic compatibility.
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Figure 1. Schematic diagram of double-layer structure and unit structure diagram
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Figure 2. Reflection curves of double-layer structures with different branch lengths and thicknesses
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Figure 3. S-parameter curves: (a) reflection curve; (b) transmission curve
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Figure 4. Electric field distribution of upper and lower layers at 16.3 GHz and 20.9 GHz: (a) upper layer; (b) lower layer
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Figure 5. Frequency response characteristics of the structure under electromagnetic wave incidence at different angles:
(a) Reflection curves of double-layer structure; (b) Transmission curves of double-layer structure
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Figure 6. Physical diagram of frequency selective surface, front and back processed structures,
comparison between simulation and test results
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Table 1. Multidimensional comparison between the proposed FSS absorber and typical reported counterparts in recent years
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