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Metasurface-based All-dielectric Transmission

Polarization Converter

ZHANG Zhili, DENG Chaozhong, ZHANG Mingdi,
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(Rocket Force University of Engineering, Xi’ an 710025, China)

ABSTRACT: To address the problems of large energy loss and complex structure of metasurface
polarization conversion devices, an all-dielectric single—layer transmission polarization converter
based on a metasurface was designed. The polarization converter consists of a silicon dioxide sub-
strate and a periodic array of silicon nanochiral structures over the substrate. Simulation calcula-
tions showed that preparation of the converter is easy because of its single—layer structure. Within
the effective bandwidth range of 3 930~4 180 nm, the incident y-linearly polarized light can be
converted into left-handed circularly polarized light, with a total transmittance of 0.80 and a maxi-
mum of 0.98, demonstrating high efficiency. Polarization conversion is caused by the antiparallel
current resonance between the structural gaps. The electric fields of adjacent unit structures have
similar values at wavelengths with high transmittance. Additionally, the designed device exhibited
good robustness when the angle of incidence is less than 15° .
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Fig. 1 Schematic of a transmission

polarization converter
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Fig. 2 Variations of circularly polarized light

4300 4400

transmissivity with the period in the x and y directions of
the structural unit when the y-linearly polarized light is
incident (solid line represents right-handed circularly
polarized light and the dashed line represents left-handed
circularly polarized light)
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Fig. 3 Variations of left- and right-handed circularly polarized light transmissivity with geometric parameters of the

structure (solid line represents right-handed circularly polarized light and dashed line represents left-handed circularly

polarized light)
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