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Fig. S1 | Dependence of the absorptance spectra in 3–14 μm on different permittivity.
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Fig. S2 | The refractive index n and extinction efficiency k of SiO2 in 3–14 μm.
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Fig. S3 | Amplitude and phase modulation characteristics of the metasurface with single-sized metallic disks. (a) Absorption spectrum in 3–14 μm

band, and (b) reflection spectrum in 0.8–1.6 μm band.
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Fig. S4 | The  3D  far-field  scattering  pattern  of  the  metasurface  with  single-sized  metallic  disks  at  1.06  μm,  showing  that  the  electromagnetic

waves are scattered into four non-specular directions.
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Fig. S5 | Amplitude and phase modulation characteristics of the cascaded metasurfaces with different numbers of resonators.
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Fig. S6 | Electromagnetic field distributions of the cascaded metasurface. (a) Magnetic field intensity on the z = 0.2 μm plane (cross-section I) at

10.6 μm and the non-resonant wavelength of 13 μm. (b) Magnetic field intensity and current density on the y = ±1.65 μm planes (cross-sections II

and III) at 10.6 μm and the non-resonant wavelength of 13 μm. (c) Power loss intensity on the z = 0.23 μm plane (cross-section IV) at 10.6 μm

and the non-resonant wavelength of 13 μm.
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Fig. S7 | The normalized scattering patterns of the metasurface and a gold plate on φ = 90° plane at: (a) 0.905 μm and (b) 1.55 μm.
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Fig. S8 | Schematic diagram for the fabrication process used for the cascaded metasurface.

Fig. S9 | The schematic diagram of the experimental setup used to check the laser scattering patterns.
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Fig. S10 | Infrared camouflage performance of the metasurface. (a) Schematic of the experiment setup for infrared imaging under the same heat-

ing temperature. (b) The thermal infrared images of the metasurface and reference under different heating temperatures.
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Fig. S11 | The schematic diagram of the heating system for demonstration of the broadband radiative heat dissipation capability.
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 Section 1: The angular characteristics of multispectral camouflage
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Fig. S12 | The angular characteristics of multispectral camouflage. (a) The reflectance spectra in 0.8–1.6 μm and (b) emissivity spectra in 3–14

μm at incident angles of 15°, 30°, and 45°.

 Section 2: The spectral irradiance and total camouflage performance (TCP) of the metasurface
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Fig. S13 | The spectral irradiance of the metasurface compared to a blackbody and gold film (T=500 K).
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Fig. S14 | (a) Emissive power in different bands and (b) the total camouflage performance (TCP) of the metasurface at different temperatures.
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Table S1 | Comparison between our work and the existing works.

Design platform: 1D-PCs

Ref. Number of layers (Thickness) IR camouflge Thermal management Laser camouflage

ref.S2 3 (0.45 μm)
ε3–5 μm = 0.25;
ε8–14 μm = 0.33

Yes, ε5–8 μm = 0.77 10.6 μm

ref.S3 4 (2.461 μm) ε8–14 μm <0.2 No No

ref.S4 8 (4.308 μm)
ε3–5 μm = 0.21;
ε8–14 μm = 0.16

Yes, ε5–8 μm = 0.54 1.06 μm, 1.55 μm, and 10.6 μm

ref.S5 11 (6.732 μm)
ε3–5 μm = 0.11;
ε8–14 μm = 0.12

Yes, ε5–8 μm = 0.61 1.55 μm and 10.6 μm

Design platform: Metamaterial
Ref. Number of layers (Thickness) IR camouflge Thermal management Laser camouflage
ref.S1 3 (0.6 μm) Low emissivity Yes, Narrowband emission No

ref.S6 3 (0.62 μm)
ε3–5 μm = 0.21;
ε8–14 μm = 0.19

Yes, ε5–8 μm = 0.43 10.6 μm

ref.S7 4 (0.357 μm) Low emissivity No 1.06 μm and 10.6 μm

ref.S8 5 (0.4 μm)
ε3–5 μm = 0.24;
ε8–14 μm = 0.11

Yes, ε5–8 μm = 0.57 No

ref.S9 5 (0.55 μm)
ε3–5 μm = 0.35;
ε8–14 μm = 0.46

Yes, ε5–8 μm = 0.66 0.8–1.6 μm and 10.6 μm

ref.S10 5 (0.7 μm) ε8–14 μm < 0.2 Yes, ε5–8 μm = 0.6 No

ref.S11
One step
(2.7 μm)

Low emissivity No 8–14 μm

ref.S12
Two step
(3.07 μm)

ε3–5 μm < 0.25;
ε8–14 μm < 0.33

No 0.9–1.2 μm and 9–12 μm

ref.S13 One step and 4 layer (2.719 μm)
ε3–5 μm = 0.19;
ε8–14 μm = 0.33

No 1.06 μm, 1.55μm, and 8–14 μm

Our work 3 (0.3 μm)
ε3–5 μm = 0.31;
ε8–14 μm = 0.275

Yes, ε5–8 μm = 0.51 0.8–1.6 μm and 10.6 μm
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