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Optimization of Diffraction Metagrating Array for Light Field
Imaging
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2. Fujian Science and Technology Innovation Laboratory for Optoelectronic Information of China,
Fuzhou 350116, CHN)

Abstract: In order to improve the display brightness and view uniformity of the vector light field,
a metagrating structure for circularly polarized light field imaging was proposed. The effect of incident
light polarization state, grating structure and incident angle on the diffraction efficiency of — 1st order
light were studied by simulating the structure of metagrating pixel by pixel using a rigorous coupled
wave analysis method. The simulation results showed that the circularly polarized light display could

make the diffraction efficiency of the grating stable and efficient. When the grating period was 500 nm,
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the diffraction efficiency of the grating structure based on the circular polarized light increased by

18.5% and 2.6% compared with TE and TM. The height and duty cycle of grating had a significant

impact on the diffraction efficiency. Considering the difficulty of metagrating fabrication, diffraction ef~

ficiency and viewing angle uniformity, metagratings array structure with the height of 0.6 ym and duty

cycle of 0.4 was designed for circular polarization. The diffraction efficiency of the system could reach

more than 40% , and it had better comprehensive performance, which was a guideline for metagrating

design and preparation, as well as naked-eye 3D display.

Key words: metagrating; diffraction efficiency; rigorous coupled wave analysis (RCWA) ; light

field display; glasses-free three-dimensional display
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Fig.1 Simulation model of metagrating structure in vector light field
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Fig.2 Designed flow chart of vector light grating
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Fig.3 Effect of grating structure changes on the diffraction efficiency of —1 order at different polarizations
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Tab.1 Diffraction efficiency comparison of optimal po-
larization structure of grating
. et/ TE/ ™/
Gi'r W/ /pm %) %) (%) CPL/(%)
1 0.8 40 83.8 28.9 56.4
2 1.3 65 71.6 72.9 72.3
3 1.1 60 79.8 69.9 74.9
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Fig.5 Effect of incident angle variation on diffraction efficiency of R/G/B grating arrays
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