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Broad Bandpass Terahertz Metamaterial Filter

QI Limei, TAO Xiang,LUO Tao, YANG Jun

(School of Electronic Engineering, Beijing University of Posts and Telecommunications, Beijing 100876 ,China)

Abstract An ultrabroad bandpass terahertz metamaterial filter is demonstrated with the 3 dB relative
bandwidth 56.6% at the center frequency of 0.344 THz. Based on the terahertz time-domain-spectroscopy
technique, we find the insertion loss of the passband decreases greatly as Nitrogen is filled to reduce the
water absorption of the THz wave. Different from the terahertz metal-dielectric-metal (MDM) sandwich
metamaterial filters reported before, both the multiple interference model and the coupled-mode theory are
introduced to discuss the physical mechanism of the broadband transmission. The two theoretical calcula-
tions are in good agreement with the experiment and simulations. This research would provide new theo-
retical instructions for analyzing multilayer metamaterial filters in the terahertz, microwave or the optical
bands.
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