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Abstract

A rectangular silicon pillar element structure is designed in this paper, and the dielectric metasur-
face can be operated by both the transmission and geometric phases at the same time in order to
achieve a polarisation multiplexing effect at a wavelength of 1550 nm. The 1550 nm wavelength
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features an infrared area that is not visible to the human eye; it also has strong anti-interference
ability and optical material compatibility; additionally, it has good application in terms of safety
requirements, equipment deployment, and component manufacturing. Based on this, the wave-
length of 1550 nm was selected for simulation, and a clear hologram could be observed under the
irradiation of right-handed circularly polarised light and left-handed circularly polarised light, with
peak signal-to-noise ratios of 10.86 dB and 11.03 dB, and structural similarity of 0.673 and 0.702,
respectively. The media metasurface features a dual-channel independent design that offers bene-
fits such as minimal crosstalk and a straightforward structure, demonstrating significant potential
for applications in areas like information coding and storage, anti-counterfeiting, and information
reuse.
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Figure 1. Schematic diagram of the metasurface unit (a) Main view of metasurface elements;
(b) Top view of metasurface elements
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Figure 2. Changes in phase and transmittance of the cell structure under x and y linear polarisation incidence. (a) Phase vari-
ation of X-ray polarisation incidence; (b) Phase variation of y-line polarisation incidence; (c) change in transmittance of X-ray
deflection incident vibration; (d) Change in transmittance of y-line deflection incidence vibration
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Table 1. The geometric parameters of the geometrically phase-controlled element structure and the corresponding transmit-
tance and polarisation conversion efficiency
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Figure 3. Geometric phase simulation results
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Figure 4. Original image and phase distribution map(a) the original image; (b) a phase distribution of “CU”; (c) Phase distri
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Figure 5. Schematic diagram of metasurface imaging

E 5. BREAGREE

DOI: 10.12677/app.2025.155058 533 I EEY/BEH


https://doi.org/10.12677/app.2025.155058

HOIE, ESI%

£ EastFDTD "5 40 5¢ sl A fE R I . W&l 6 fros, @RI HTIRER. K6t 1 MRE
XF LR — AN BT A, BEAS AR RST O 20 pm < 20 pm.

L

4um

Figure 6. Schematic diagram of metasurface structure
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Figure 7. Simulation results (a) Left-handed circularly polarised light
incidence; (b) Right-handed circularly polarised light incidence
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