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The mechanism of the Berreman mode:
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Figure S1. Optical simulated average angle-resolved absorptance for the TM polarization in
the LWIR wavelength range of 8—14 pum of the ENZ thin film stack, with (a-c) halved and (d-
f) doubled Berreman thickness for each ENZ material layer, deposited on a bottom layer of (a,

d) Au, (b, e) metallic glass I, and (c, f) metallic glass II films on Si wafer. (The optical simulated
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Optical simulated angle-resolved absorptance spectrum:
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Figure S2. Optical simulated angle-resolved absorptance spectrum for (a-c) TE polarization,

(d-f) the average polarization of the ENZ thin film stack deposited on a base bottom layer of

(a, d) Au, (b, e) metallic glass I, and (c, f) metallic glass II films on Si wafer.

Optical admittance diagram:
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Figure S3. Optical admittance diagram at the wavelength of 4.3 um of ENZ thin film stack
deposited on a bottom layer of (a) Au and (b) metallic glass I and metallic glass II films on Si

wafer.

Calculations of radiative cooling power:

The energy balance equation and net heat exchange (¥ net) of a radiative cooling system

can be expressed as - 2:

Prer= Prad(Tsurf) = Poim(Taem) = Pcon(Tsurf’Tamb) (Sl)

Praa represents the power radiated by the surface of the radiative cooler, expressed as

Q

Pmd(Tsurf) = fdﬂcos Qfd/l B(Tsurf,/l) £(4,0)
0 (82)

where Tsurf is the equilibrium temperature of the surface of the radiative cooler, £(4.6) is the

emissivity of the radiative cooler, and B is the spectral radiance of blackbody radiation.

Patm represents the absorbed thermal radiation power emitted from the atmosphere by the top

surface in the heat transfer model, expressed as:

P (T o) = fdﬂcos 9fd/1 B(T yyp) €(4,0) €,,,,(1,0)
0 (S3)

where Tatm is the temperature of the atmosphere assuming the same as the temperature of the

(4.0)

ambient; Satm is the angular emissivity of the atmosphere, expressed as:

1
Eqem(A.0) =1 - t()*° (S4)
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where t(4) is the transmittance of the atmosphere in the zenith direction.
Peon represents the power exchange by the conductive and convective heat between the top
surface in the heat transfer model and the surroundings, expressed as

Peon(TsurpTamb) = M(Tamp = Tsurs) — (S5)
where /£ is the conductive and convective heat exchange coefficient and Tamb is the ambient
temperature. The experience formula for 4 can be expressed as

h=33+2v (S6)

where V is the wind velocity in a unit of m s,
In our study, the samples exhibited angle-dependent emissivity. To simplify the
calculation, we calculated the average emissivity from the angle-dependent emissivity
of the sample and then used the equations to obtain the power exchange (P net) of the
radiative cooling system. The average emissivity was calculated from the angle-

dependent emissivity of the sample using the following equation:

fdﬂcose £(1,0)

eD) =
i dQcos6 (S7)

A schematic of the angle-dependent emissivity of the sample is shown in Figure S2

Mo -9
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Figure S4. Schematic diagram of the angle-dependent emissivity of the sample.

Optical simulated absorptance spectrum under different configurations of TiO,, Al,O3,

and SiO, thin films:
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Figure S5. Optical simulated absorptance spectrum under TM polarization of different

configurations of TiO,, Al,Os3, and SiO, thin films on the base metal layer of Au film with an

incident light angle of 80°.



Electronic Supplementary Information (ESI) Materials Horizons.
This journal is © The Royal Society of Chemistry 2024

Table S1. Average absorbance under TM polarization within the wavelength range of LWIR

atmospheric window (8-14 um) of different configurations of TiO,, Al,O3, and SiO, thin films

Different configuration Ag_14ym (TM) at an incident light angle of 80°
Au-TiO,-AL0,-SiO, 0.533
Au-TiO,-8i0,-AlL,0, 0.333
Au-AL0,-8i0,-TiO, 0.514
Au-Al0O,-TiO,-Si0, 0.519
Au-Si0,-TiO-ALO, 0.529
Au-Si0,-AlL0,-TiO, 0.515

on the base metal layer of Au film with an incident light angle of 80°

Calculation of the apparent temperature similarity in the camouflage demonstration:

One approach to determine the apparent temperature similarity between the target and
background is to calculate the Euclidean distance of the points in thermal infrared images 3.
In this study, red, green, and blue (RGB) color spaces were utilized, where the value of each
color ranged from 0 to 255. For two specified points in thermal infrared images, their colors in
the RGB color space are denoted as (Ry, G1.B 1) and (Ry Gp.B 2). The similarity between these

two points can be obtained using the following equation:
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Rl—R22 Gl—G22 Bl—B22
+ +
255 255 255
Similarity(%) =[1 - 3 X 100%

(S8)
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