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THz metasurface sensing characteristics of multiple resonant rings based on

Single—Walled Carbon Nanotubes films

ZHANG Xiang, LUO Fan, REN Mingxin, SONG Bochen, WANG Yue”
(Key Laboratory of Ultrafast Photoelectric Technology and Terahertz Science in Shaanxi, Xi'an University of Technology ,
Xi'an Shaanxi 710048, China)

Abstract: A novel terahertz(THz) metasurface with multi-frequency narrow band resonance effect is
constructed based on Single—~Walled Carbon Nanotubes(SWCNTSs) thin films. The influence of structural
parameters of periodic microstructure unit on the resonance characteristics of the metasurface is
analyzed. Furthermore, the resonance coupling mechanism of the device is studied, and the simulation
and theoretical calculations have good consistency. In addition, the refractive index sensing
characteristics of this THz metasurface device are analyzed by covering a dielectric layer with different
refractive indexes on the metasurface. The function fitting results show that the metasurface device can
achieve high sensitivity refractive index sensing up to 64 GHz/RIU.
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(c) simulated transmission spectra of metasurface structures

Fig.1 Schematic diagram of THz metasurface structure of carbon nanotubes
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Fig.2 Transmission spectra of metasurfaces under different simulated parameters
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(c) surface current distribution at the metasurface at 0.26 THz and 0.47 THz (d) surface current distribution at the resonance frequency of 0.44 THz and 0.54 THz

Fig.3 Resonance characteristics analysis of the partial structures composing the metasurface
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Fig.4 THz transmission spectrum of metasurface structure
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Fig.5 Analysis of refractive index sensing characteristics of metasurfaces
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