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Research development of amplitude-modulated metasurfaces

and their functional devices
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Abstract: Metasurfaces, a kind of artificial planar material with subwavelength feature sizes, have attracted
much attention in recent years because they can precisely and flexibly manipulate the amplitude, phase, po-
larization, frequency and spectrum of incident electromagnetic waves at the subwavelength scale. Since amp-
litude is one of the fundamental properties of a lightwave, in this article, we focus on investigating the mech-
anism of amplitude-modulated metasurfaces. Amplitude modulation is carried out mainly by varying the
sizes and orientation angles of nanostructures. In addition, the progress and applications of functional devices
based on amplitude-modulated metasurfaces are summarized and discussed in detail. This article shows that
amplitude-modulated metasurfaces have the advantages of flexible designs, simple fabrication, powerful
functionality and are suitable for easily merging other optical property modulations. Amplitude-moderated
metasurfaces have important research value and broad application prospects in the fields of high-resolution
image display, high-density information storage, information encryption, information multiplexing, beam
shaping, optical information processing, security, anticounterfeiting and many other related areas.
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Fig. 1 Binary amplitude-only metasurface-based devices. (a) MWCNT-based meta-holograms””; (b) meta- holograms based

on random photon sieves *; (c) quantitatively correlated meta-holograms based on photon sieves®
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