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Tunable Terahertz Absorber based on Toroidal Resonance Metamaterial

WANG Ruo-xing XUE Yu-chen GONG Rui LI Li

(School of Physics and Optoelectronic Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract The paper presents a tunable terahertz absorber with reverse-splitting twin-metallic reso-
nant ring metamaterial integrated liquid crystal microfluidic channel. The efficient excitation of toroidal di-
pole resonance in the metamaterial is analyzed numerically. The absorption spectral response of toroidal e-
lectromagnetic resonance to the control of both dielectric and magnetic parameters of microfluidic layer is
discussed. By infiltrating electrically-controlled liquid crystal mixtures into microfluidic channel and apply-
ing external electric field through terahertz transparent electrodes to change the refractive index of liquid
crystal,the dynamic tuning of resonance frequency in the terahertz metamaterial absorber can be achieva-
ble. The amount of frequency shift can exceed 100% of resonance band,and the relative tuning ratio (Af/f)
can reach a high level of 15%. Meanwhile,the frequency tuning operation exhibits good linear characteris-
tics, with near 100% absorbance of perfect absorption. The proposed scheme of tunable terahertz absorber
has promising applications in spectra-selective terahertz detection and microfluidic biochemical sensors.
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