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Fig. 1. (a) Schematic of unit cell structure consisting of Si
nanobrick on the SiO, substrate; (b) schematic of hologram
metasurface at wavelength of 532 nm and 633 nm with or-

thogonal linear polarizations.
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Fig. 2. Phase of the metasurface (a) at 532 nm for z-polarization light and (b) at 633 nm for y-polarization light. Transmission of

the metasurface (c) at 532 nm for a-polarization light and (d) at 633 nm for y-polarization light.
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Fig. 3. The phase distribution of the images using GS algorithm with eight-step: (a) Image“CET”; (b) image“SZU”.
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Fig. 4. The deviation plot between the designed and ideal phase (a) at 532 nm for z-polarization light and (b) at 633 nm for y-polar-
ization light. The transmission of the designed metasuface nanoblock (c) at 532 nm for zpolarization light and (d) at 633 nm for y-

polarization light.
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Fig. 5. (a) Schematic of metasurface; (b) phase matrix, transmission matrix, length of rectangular unit cell matrix and width of

rectangular unit cell matrix. This is shown for 3 x 3 pixel subsection of the metasurface.
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Fig. 6. Simulated recovered image from the phase map of metasureface: (a) For apolarization at 532 nm; (b) for y-polarization at

632 nm illumination.
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Abstract

In this paper, we propose a new method to realize both polarization-multiplexing and wavelength-
multiplexing using a simple structure, which can realize hologram by the multiplexing of double wavelengths
and double polarization in the visible band. Our design can reduce color cross-talk and have a higher diffraction
efficiency. We design a transmission metasurface composed of simple rectangular cells. Firstly, we establish the
relationship of structural parameters with the transmission phase under various incident conditions of light
beams. Then we propose a fitness function that can optimize the structural parameters of the unit cell at each
pixel point, which can display different images by 532 nm 2-polarization and 633 nm y-polarization incident
light beams respectively. Finally, finite difference time domain method is used to analyze the structure, and the
holographic result fits the theoretical design very well. This work proposes using single metasurface structure to
solve the problems of wavelength cross-talk appearing when using simple structures, and will have great

importance in coding and anti-counterfeiting.
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