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Ultra-broad band asymmetric transmission based on
chiral metamaterials in optical region

WANG Chuan, WANG Hui-bo, PAN Wei-kang, KANG Yuan-yuan, DONG Jian—feng*
( Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China )

Abstract: In this paper, a genre of three-layered chiral metamaterial is proposed to realize ultra-broad band
diode-like asymmetric transmission of linearly polarized waves and high-efficiency polarization conversion in
the optical region. The chiral structure consists of three layers of sub-wavelength gratings. Numerical results
reveal that the asymmetric transmission parameter enables to achieve the maximum of 0.93 and surpass 0.9
ranging from 111 to 198 THz for linearly polarized waves. Meanwhile, the polarization conversion ratio can
exceed 97% in the same region. In addition, the rotation angle, ellipticity and electric field distributions are
analyzed to better understand the asymmetric transmission and polarization conversion. The work in this study
will offer a new opportunity in many optical applications of optical devices such as polarization transformers and
diode-like devices.

Key words: chiral metamaterial, asymmetric transmission; ultra-broad band; polarization conversion



