
Table S1: Fitting parameters and uncertainties of the optical band gaps determined 
from Tauc plots 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sample Fitting range 
(eV) Eg (eV) R2 

Fitting 
uncertainty 

(eV) 
Co-ZnO 3.179–3.351 3.24 0.9856 ±0.018 
Cu-ZnO 3.263–3.444 3.25 0.9915 ±0.012 
Fe-ZnO 3.263–3.444 3.27 0.9921 ±0.011 

ZnO 3.380–3.561 3.37 0.9956 ±0.008 
La-ZnO 3.387–3.558 3.45 0.9970 ±0.010 
Mg-ZnO 3.395–3.567 3.47 0.9980 ±0.014 



 
 
 

 
Figure S1. SEM image and EDS mappings (Cu, O, Zn) of Cu-doped ZnO 

 
Figure S2. SEM image and EDS mappings (La, O, Zn) of La-doped ZnO 



 
Figure S3. SEM image and EDS mappings (Fe, O, Zn) of Fe-doped ZnO 
 

 
Figure S4. SEM image and EDS mappings (Mg, O, Zn) of Mg-doped ZnO 
 



 
Figure S5. SEM image and EDS mappings (Co, O, Zn) of Co-doped ZnO 

 
Figure S6. SEM images of Co-, Cu-, Fe-, Mg-, and La-doped ZnO coatings and the ZnO 
coating. 
 
 
 
 
 
 
 
 



Section S1: Fundamentals of passive daytime radiative cooling 

The net radiative cooling power of the material can be expressed as: 𝑃௡௘௧(்) = 𝑃௥௔ௗ(𝑇)− 𝑃௔௧௠(𝑇௔௠௕)− 𝑃௦௢௟௔௥ − 𝑃௖௢௡ௗା௖௢௡௩(𝑆1) 
where 𝑃௥௔ௗ(𝑇) is the thermal radiative power emitted by the film itself, 𝑃௔௧௠(𝑇௔௠௕) is the 

thermal radiative power of the ambient atmosphere absorbed by the film, 𝑃௦௢௟௔௥ is the solar 

radiation power absorbed by the material, and 𝑃௖௢௡ௗା௖௢௡௩ is the total heat loss due to 

conduction and convection. 

The thermal radiative power of the film is calculated as: 

𝑃௥௔ௗ(𝑇) = 2𝜋න 𝑑𝜃గଶ଴ 𝑠𝑖𝑛𝜃න 𝑑𝜆ஶ
଴ 𝐼஻஻(𝑇, 𝜆)𝜀(𝜆,𝜃)(𝑆2) 

The atmospheric thermal radiative power absorbed by the film is calculated as: 𝑃௔௧௠(𝑇௔௠௕) = න𝑑𝛺 𝑐𝑜𝑠𝜃න 𝑑𝜆ஶ
଴ 𝐼𝑏𝑏(𝑇𝑎𝑚𝑏, 𝜆)𝜀(𝜆, 𝜃)𝜀𝑎𝑡𝑚(𝜆,𝜃)(𝑆3) 

The angular-dependent atmospheric emissivity is calculated as: 𝜀௔௧௠(𝜆,𝜃) = 1− 𝜏(𝜆)ଵ/௖௢௦ఏ(𝑆4) 
where 𝜏(𝜆) is the atmospheric transmittance in the zenith direction. 

The solar radiation power absorbed by the film is calculated as: 𝑃௦௢௟௔௥ = න 𝑑𝜆ஶ
଴ 𝜀(𝜆,𝜃𝑠𝑜𝑙𝑎𝑟)𝐼஺ெଵ.ହ(𝜆)(𝑆5) 

The non-radiative heat loss is calculated as: 𝑃௖௢௡ௗା௖௢௡௩((𝑇,𝑇௔௠௕) = ℎ𝑐(𝑇௔௠௕ − 𝑇)(𝑆6) 
where ℎ௖ = ℎ௖௢௡ௗ + ℎ௖௢௡௩ is the total heat transfer coefficient. 
 
 
 


