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Abstract: In recent years, single-band terahertz polarization-selective devices have struggled to meet the
demands for multifunctional integration and spectral multiplexing required by applications such as polarization
imaging, spectral detection, and wireless communication. Meanwhile, existing dual-band polarization-selective
metasurfaces suffer from issues like insufficient incident angle stability and poor independence between different
operational bands, limiting their performance in real-world, complex conditions. This paper proposes and
demonstrates a dual-band linear-dichroic terahertz metasurface. Using an internally open asymmetric sub-
wavelength unit structure, the device achieves efficient and independent control of orthogonal linearly polarized
terahertz waves at two distinct frequency bands. Simulation results show that the device reaches linear dichroism
values of 0. 943 and 0. 972 at 0.483 THz and 0. 72 THz, respectively, with independent tunability for both
bands. The 3 dB effective operating bandwidths are 0.475-0.490 THz and 0. 709-0. 731 THz, respectively.
Field distribution analysis reveals that under TE polarization, the low-frequency and high-frequency responses
are dominated by electric dipole and coupled resonance modes, respectively. Under TM polarization, the low-
frequency response is governed by magnetic dipole resonance, while the high-frequency response is dominated
by a current loop in the metallic ring. Impedance analysis shows that the normalized impedances at the two
resonant frequencies are ideally matched to free space. This matching property results in pronounced absorption
contrast between orthogonal linearly polarized terahertz waves at the two operating bands, laying a critical
foundation for dual-band high linear dichroism. Angle-dependent tests demonstrate that polarization-selective
efficiency remains above 90% from 0° to 35" incident angles, and even at 50° incident angle, efficiency stays
around 80%, showing excellent angle stability and practical application potential. This research provides new
insights and experimental basis for the design and application of high-performance, multi-frequency, wide-angle
terahertz polarization control devices.
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