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Abstract: Metasurface is an artificially ultrathin material with two-dimensional nanostructure array, which can
achieve flexible modulation on amplitude, phase and polarization of light field in a sub-wavelength scale,
providing a new possibility for the miniaturization and integration of modern optical devices. With the
development of optical imaging, display and so on, the requirement of miniaturized optical devices with high
efficiency in visible light band is becoming conspicuous. In recent years, optical metasurfaces fabricated by
dielectric materials with high refractive indices and low losses have been extensively studied, showing application
prospects in achromatic metalens, polarization-dependent holographic display, et al. Around the research on the
metasurface of dielectric, firstly, the generalized Snell's law and the modulation principle of nanostructures in

dielectric metasurface on amplitude, phase and polarization of light field were introduced. Then the research
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progress of dielectric metasurfaces in holographic display and structural light field generation, based on single-

and multi-parameters modulation of light field was reviewed. At last, the possible challenges and prospects of

dielectric metasurfaces were discussed.

Key words: metasurface;  dielectric;
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Fig.1 Generalized Snell's law'**!
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Fig.2 (a), (b) Complex refractive indices of TiO, and Poly-Si in visible light band"***”; (c) Schematic illustration of a metasurface element with

rectangle geometry
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Fig.3 Holographic display realized by dielectric metasurfaces with (a)
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transmission phase®™ ; (b) Geometric phase!*® modulations; (c)

Multi-wavelength color holographic display®
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Fig.4 (a-c) Experimentally reconstructed holographic patterns at the
wavelengths of 633 nm, 532 nm, and 488 nm, respectively;
(d) Picture quality evaluation indices. OP: Original pattern, SP:
numerically reconstructed pattern, EP: experimentally recon-
structed pattern. The pentagrams in the graph depict the picture
quality evaluation indices of the GS algorithm with 50 iterations;
() Annual amplitude and first-order vortex phase (inset)
distributions of target field; (f) Observed interferogram and
demodulated amplitude (upper inset) and phase (lower inset)

distributions
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Fig.5 (a) Schematic of generating polarization-switchable optical vortex
topologies via a holographic all-dielectric metasurface; (b) and
(d), (c) and (e) Interferograms and reconstructed intensity and
phase (insets) distributions of Trefoil knotted and Hopf linked
fields at the z=0 plane, respectively; (f) and (g) Experimentally

reconstructed configurations of Trefoil knot and Hopf link
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amplitude modulation; (b) Amplitude and phase distributions of
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