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Design of a Parallel Resonance Based Frequency-Selective Rasorber
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Abstract

In this study, we propose a rasorber in the Ka-band as a means of reducing the radar cross section (RCS) and compare its character-
istics and performance with those of state-of-the-art studies. A rasorber is a combination of a radome and an absorber. It implements
the radome function while absorbing external electromagnetic waves. Frequency-dependent frequency-selective rasorber (FSR) is the most
commonly used type of rasorber. An FSR, comprising lossy and lossless resonators, is designed in this study to have an electromagnetic
transmission characteristic at 35 GHz through a parallel LC tank circuit. The lossy resonator located in front of the losselss resonator
exhibits a broadband electromagnetic absorption characteristic due to an additional series RLC circuit. The center frequency of the trans-
mission band is tuned by adjusting the resonant frequency of the LC tank circuit. Additionally, the proposed FSR is designed with
a transmission band located at the end of the absorption band. It has a transmission frequency of 35 GHz with an absorption rate of
80 % or more at 7.8~28.5 GHz including the X, Ku, and K-bands.
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Fig. 1. S-parameter of frequency-selective structures.
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Table 1. Design parameters of the lossy resonator.

Parameter [mm] Parameter [mm]
SLI 0.24 PCL 0.5
SL2 1.65 PCW 0.25
SL3 1.14 PCG 0.1
SRL 0.5 SCL 0.5
SRW 0.65 SCW 0.5
SRG 0.4 SubW 7.5
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