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Terahertz Broadband Polarization Converter Based on Anisotropic Metasurface

Li Yonghua, Zhou Lu, Zhao Guozhong

Department of Physics, Key Laboratory of Terahertz Optoelectronics, Ministry of Education,
Capital Normal University, Beijing 100048, China

Abstract A terahertz broadband polarization converter based on anisotropic metasurface is proposed, which is
composed of metal-dielectric-metal three layers. The top layer is a square-shaped resonator intersecting along a
diagonal line. The bottom layer is the metal plate. The top and bottom layers are separated by a dielectric layer.
The reflection ratio and polarization conversion rate of the structure in the studied frequency range are calculated by
simulation. The results show that the polarization converter can rotate the polarization direction of the linearly
polarized terahertz wave 90° in the frequency range of 0.4-1.04 THz, and the conversion rate is more than 90% .
Meanwhile, the distribution of the surface current of the structure is simulated at the frequency with high
polarization conversion rate, and the mechanism of high polarization conversion rate is analyzed. Compared with the
previous design, the polarization converter has a simple structure and a broad operation bandwidth, and has a
potential application value in the field of terahertz polarization modulation.
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Fig. 1 Schematic of the unit structure of

polarization converter
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Fig. 2 (a) Reflectivity; (b) polarization conversion rate; (c) reflection phase difference of polarization converter
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Fig. 3 (a) Definition of u-v axis; (b) reflectivity of cross-polarization, (c) reflectivity of co-polarization and

(d) reflection phase difference of co-polarization of electric field along u-v axis
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