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The Investigation of Polarization Characteristics of hyperbolic metamaterials
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ABSTRACT
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Polarization manipulation of the electromagnetic wave is essential for numerous and extensive applications such as biological imaging, sensing, communication and microscopy. We propose a polarization control system based on graphene-dielectric multilayer stacking arrays and investigate the characteristics of transmission spectrum and phase shift. For the proposed subwavelength graphene-dielectric multilayer structure, each stack can be homogenized and regarded as hyperbolic media via the effective medium theory. In our work, we have calculated spectral responses and phase change using the finite-difference time-domain (FDTD) method. The proposed structure exhibits ultrahigh confinement for electromagnetic wave, meanwhile, this homogenized hyperbolic material also shows that the position of the resonance frequency is extremely sensitive to the geometrical parameters of the proposed structure. The results show a high extinction ratio polarizer, and the operating frequency of which can be designed via changing the geometric parameters and Fermi level. Owing to the strong anisotropy of the proposed structure and the design of rectangular arrays, different polarization states have different transmission characteristics, resulting in a large phase difference between p-polarized and s-polarized light. Therefore, a large phase difference is generated in the x and y directions, and polarization control can be achieved by the superposition of the two modes along the orthogonal directions. It is found that the ellipticity is tunable by polarization angle demonstrating the excellent performance of polarization conversion. The proposed structure demonstrates excellent polarization manipulation capability, ultrathin thickness and flexible control of the operating frequency, providing a good avenue for integration of device in the infrared.
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