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Abstract A reflective metasurface filter is proposed in this paper, which consists of a substrate, a nanograting with
low refractive index, a Ag grating and a high-refractive-index dielectric SiN, layer. The simulation results show that
with the incident angle of 45°, the reflection peak appears at the wavelength of 475 nm for the plane perpendicular to
the grating line, while it is located at 550 nm for the plane parallel to the grating line. The electric field distribution
characteristics demonstrate that for different incident planes, transverse electric field-polarized incidence excites
guided-mode resonance in different areas, and the intensity of guided-mode resonance is different from that of
surface plasmon resonance in the case of transverse magnetic field-polarized incidence. As a result, different colors
are present in the two planes perpendicular to and parallel to the grating line, respectively. Accordingly, the
fabricated metasurface sample has significantly optical variable color, which can be flexibly realized for large-area
structures by nanoimprint lithography. The proposed reflective metasurface filter has a broad application prospect in
the fields of anti-counterfeiting and information encoding.

Key words  optical devices; one-dimensional metasurface; reflective filter; variable color; surface plasmon
resonance; guided-mode resonance
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Fig. 1 Schematic diagram of metasurface

color filter structure
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Fig. 2 Reflection spectrum corresponding to the duty cycle change, optimized reflection spectrum and its color gamut

diagram. (a) Plane reflection spectrum at ¢=0°; (b) plane reflection spectrum at ¢=90°; (c) optimized reflection

spectrum of the two planes; (d) CIE1931 color gamut diagram corresponding to the reflection spectrum

HALSBOA L OCME & 2y £E 80 nm =
160 nm Z [ AL S IR EEHLEAN [R] ASREP- i 9 S

BHEENE 3 Bk, HE 3L Y o=0°h,=
80 nm B SR 35 2 B L i BEL IR I8 R 1 B G

2023001-3



%41 % %20 H1/2021 £ 10 B/}FFIR

Intensity /arb. units

80
400 500 600 700
Wavelength /nm

0 i i " i i L
400 450 500 550 600 650 700
Wavelength /nm

0.6
0.5

Intensity /arb. units

160 "

140 ! ! 0.5

: 0.4

L 120 JEE-—————-- 0.3
>

0.2

0.1

500 600 700
Wavelength /nm

x

Pl 3 el BE AR P i SRS S AR BOHOEHE RHXT R . () o=0" AL
(b) =90 FHIuHE s (o) AL AL Y S 1E 5 (D S SHE i X L i CTE1931 (bR 4]

Fig. 3 Reflection spectrum corresponding to the change of grating height, optimized reflection spectrum and its color gamut

diagram. (a) Reflection spectrum at ¢=0°; (b) reflection spectrum at ¢=90"; (c) optimized reflection spectrum of

the two planes; (d) CIE1931 color gamut diagram corresponding to the reflection spectrum
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Fig. 4 Reflection spectrum corresponding to changes in dielectric layer thickness, optimized reflection spectrum and its color

gamut diagram. (a) Reflection spectrum at ¢ =

0°; (b) reflection spectrum at ¢ =90°; (c) optimized reflection

spectrum of the two planes; (d) CIE1931 color gamut diagram corresponding to the reflection spectrum
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Fig. 10 Reflection spectrum corresponding to the change of dielectric refractive index.

(a) Reflection spectrum at ¢=0°; (b) reflection spectrum at ¢=90°
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