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Abstract
depending on the left and right-handed circularly polarized light. This device can control the sizes of the Si nanoblock

A dual-mode metasurface device is designed to achieve phase modulation with anisotropic response

in order to regulate the transmission phase, and require additional geometric phase by controlling its in-plane
direction, simultaneously. By combining the two phases, the metasurface focuses the right-handed circularly
polarized incident beam with an efficiency as high as 44.8% , while keeping the plane wavefront transmission of the
left-handed circularly polarized incident beam. The designed metasurface could be used as a miniaturized polarizer in
information encrypted transmission field.
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Fig. 1 Schematic of metasurface. (a) Focused optical path diagram of RCP incidence on a metasurface;

(b) optical path diagram of keeping wavefront for LCP incident on a metasurface
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Table 1 Parameters of the Si nanoblock constituted

metasurface

Parameter N, N, N; N, N N

d./nm 100 90 85 225 200 170
d,/nm 150 170 140 105 100 105
o /() 0 30 60 90 120 150
0 /() 0 15 30 45 60 75
pr-1/ (") 0 60 120 180 240 300
$r-r/(") 0 0 0 0 0 0
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Fig. 2 Metasurface nanoblock unit and phase change and polarization conversion efficiency diagram of the function for d,
and d,. (a) Structure composition diagram of periodic element; (b) phase change resulted from nanoblock
depending on different sizes; (c¢) polarization conversion efficiency resulted from nanoblock dependent on

different sizes
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Fig. 3 Metalens view. (a) Top view; (b) local perspective view
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Fig. 4 Simulation results of metalens as focusing lens under RCP incidence. (a) Intensity distribution at x-z plane;

(b) intensity distribution at -y plane when 2 =10 pm
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Fig. 5 Simulation results of metasurface keeping wavefront under LCP incidence. (a) Phase distribution of x-z

plane in transmission field; (b) optical field distribution of x-z plane in transmission field
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