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Design and analysis of infrared frequency selective
surface with dual-stopband
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Abstract: A dual-band frequency selective surface (FSS) with double screen was designed to cover the mid-infrared
atmospheric window (3 pm~5 pm) and the far-infrared atmospheric window (8 ym~14 pm). This structure is com-
posed of hexagonal metallic mesh and hexagonal resonant ring array. Simulation results show that the average
transmission of FSS in atmospheric window is lower than 5%, and this structure is insensitive to the incident angle.
The effect of the parameters on transmission properties was analyzed. The results show that adjusting the size of
hexagonal ring structure can effectively adjust the -10 dB stopband bandwidth in 3 um~5 um, and increasing the size
of metallic mesh can move the stopband in 8 um~14 pym to long wave direction.
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Fig. 1 Transmission of metallic mesh.
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Fig. 2 Transmission of FSS with hexagonal loop structure.
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Fig. 3 Schematic diagram of FSS. (a) The structure of FSS. (b) Unit structure.
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Fig. 4 The transmission of FSS at the incident of TE
and TM wave.
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Fig. 5 The reflection, absorption and transmission of
FSS.
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Fig. 6 The transmission of FSS in different incident angles.
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Fig. 7 Surface current. (a) Surface current at 4 ym. (b) Surface current at 10 pm.
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Fig. 8 The transmission of FSS in different line widths.
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Fig. 9 The transmission of FSS with different size L4
of hexagonal ring structure.
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Fig. 10 The transmission of FSS with different size L,
of metallic mesh.
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