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Fig. 1

(a)Simplified drawing of the measurement setups under normal and 30° illumination angles (left), simulated and

measured reflected images captured under 915 nm TE-polarized light at 0° and 30°illumination angles are shown on the

right'**!; (b)Schematic illustration of printed nanovolcanoes by a fs pulse and scattered color under oblique illuminations

(¢)Topology-optimized structure element2*!; (d)Schematic illustration of the angular multiplexing metasurface
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Fig.2 (a)Noninterleaved metasurface for (2°-1) spin- and wavelength-encoded holograms

(207; (b) Vectorial holograms

with spatially continuous polarization distributions”"'; (c)Spatial frequency multiplexed meta-holography and meta-

nanoprinting™'; (d)Schematics of OAM multiplexing and demultiplexing

A 2 1 4 B PG A LRI, AR A
SEAfiRR. WE 3 F7R , Bao % AVl G fF—

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

33]

ARSI L) 3T T SRR DA Tk o
AR & SC 2 , ATRAY F1BE I IR AL s T LAETT

http:// www.cnki.net



%48 EARRL 2. ST A R L IR T R IS 39

R RSN JHESER LS T AW A mMRe RO T A SRR, it
Bk EARM N AR SRR TAR TORE%.
AR XIT AR w5 5 A LS S B

Top view Side view LCP Glass
B RCP
0 CSi g
RCP LCP
W Glass 2
P d
(a) (b)
x/pm Glass Glass
50
R
0 G
B
=50
Zy
d d %

(c) (d)
K3 (a) AR E HITTHRSAITILIE FIMALIE 5 (b) B RS A IR A R 1 4 s
() T F 5l s PR AN o7 B R i Sh A AR T A2 B s (d) IRUR & (B M R T 4 AR
Fig. 3 (a) Top-view and side-view images of the designed unit nanoblock structure of the metasurface; (b) Schematic
illustration of the metasurface for spin-decoupled holographic images under point-source illumination; (c) Dynamic
metasurface holography controlled by moving the position of the point source; (d) Schematic illustration of the metasurface

for the reconstruction of the full-color holographic image™*’
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Fig. 4 Covert infrared image encoding through imprinted plasmonic cavities (a) Image encoding and the three-level
plasmonic system; (b)Image of the Afghan Girl encoded into the plasmonic surface, Visible camera and infrared image of

the encoded MWIR surface; (c¢)Same procedure of Einstein and a QR code'**’
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Research and Applications of Active Metasurfaces in
Optical Modulation

WANG Ji-cheng'? HUANG Xian-yu' LIYu-ke' BAO Zhi-yu'

( 1 Department of Optoelectronic Science and Engineering, School of Science, Jiangnan University, Wuxi 214122, China;
2 State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences,
Changchun 130033, China )

Abstract The metasurfaces can be regarded as a two-dimensional metamaterial, which can control the light field
distribution in the surface domain. The research of active metasurfaces as the new design requirements has become the hot
research field. Therefore, the precise modulations of the phase, polarization, intensity and other dimensions of the light
field by using the active metasurfaces, as well as the modulations of the interactions between the light field and matters, are
the frontier research of the integrated development of basic physics and multi-disciplinary science. In this paper, we
systematically introduce the latest research progress in the multi-dimensional modulations and applications of light field such
as structural color, polarization conversion, perfect absorption and image processing. Finally, some research frontiers and
potential applications of active metasurface are prospected.

Key words active metasurface; micro-nano photonic device; artificial nano-structure; spectral control; device design
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