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Design of ultra-wideband energy selective surface for protection of
high intensity EM fields

WU Zhaofeng, XU Yanlin, LIU Peiguo
( College of Electronics Science and Technology, National University of Defense Technology, Changsha 410073, China)

Abstract: In order to deal with the threat of strong electromagnetic pulses to electronic information systems, an ultra-wideband strong ESS

(energy selection surface) with transceiver compatibility was designed, which can effectively expand the operating bandwidth and frequency of the

ESS, and can provide no less than 14 dB protection effect in LS C-band. The ESS was a periodic structure, with each unit containing a pair of

arrow shaped structures and a switching diode. It can adaptively switch the reflection or transmission state according to the energy density of external

irradiated electromagnetic waves, thereby achieving strong electromagnetic protection and compatibility with working signal transmission and

reception. Simulation research shows that the insertion loss of this new ESS in the L .S .C band is less than 1 dB, and its protection effectiveness

reaches 22 dB. Finally, the performance of the designed sample was verified in the waveguide. Results show that the average insertion loss of the

sample in the waveguide is 1 dB, and the protection effectiveness reaches 14 dB, which preliminarily verifies the low insertion loss and high

protection effectiveness of the designed structure.

Keywords: metamaterials; strong electromagnetic pulse protection; energy selective surface; diode array; ultra-wideband
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Fig.1  Unit structure model
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Fig.2 Simulation diagram of ideal periodic boundary
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Tab.1 Dimensional parameters of the structure
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a/mm 0.4
b/mm 0.42
d/mm 0.2
J/mm 1.7
h/mm 1.9
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circuit co-simulation
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Fig. 10  Protype of energy selective surface in waveguide
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