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Terahertz Polarizer with High Extinction Ratio and High Transmittance
Based on Bilayer Metal Grating

JI Yun-yun"?, FAN Fei'?, CHENG Jie-rong"’, WANG Xiang-hui', CHANG Sheng-jiang"’
(1. Institute of Modern Optics, Nankai University, Tianjin 300350, China;
2. Tianjin Key Laboratory of Optoelectronic Sensor and Sensing Network Technology , Tianjin 300350, China;
3. Tianjin Key Laboratory of Micro-Scale Optical Information Science and Technology , Tianjin 300350, China)

Abstract: A terahertz polarizer based on bilayer metal subwavelength-grating is designed to achieve high transmis-
sion and good extinction ratio. The polarizer is fabricated on the upper and lower surfaces of thin quartz substrate by mi-
cro-fabrication technique. Both experimental and simulation results show that the bilayer metal grating has similar trans-
mittance, higher degree of polarization and extinction ratio than the single-layer metal grating. Measured transmittance
is between 83.4% and 62.7% in the frequency range of 0.3~2.0 THz, and the degree of polarization and extinction ratio
is more than 99.7% and more than 29 dB, respectively. In addition, the two designed bilayer metal gratings are success-
fully used in the terahertz time-domain spectroscopy (THz-TDS) system, and the degree of polarization of more than
96.2% and the extinction ratio of more than 17.1 dB are obtained. The transmittance, degree of polarization and extinction
ratio can be improved by further tuning the parameters (such as the pitch, line width, and metal film thickness) of the metal
subwavelength-grating.
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