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S1 Supplementary Methods 

S1.1 Optical Thickness 

The behavior of materials under light can be explained by optical thickness (OT), 

which is the ratio of the physical thickness of a material to the average distance 

that light travels before changing direction [S1-S4].  

S1.2 Ballistic Propagation and Multiple Scattering 

Light can propagate through the material in two ways: ballistic propagation, 

where the majority of light propagates in the same direction as the incident light, and 

multiple scattering, where the light propagates in various directions. When light is 

in ballistic propagation and the material has a relatively low OT, the light 

propagates almost undisturbed, and the material appears transparent. On the other 

hand, in multiple scattering, when the material has a relatively high OT (> 8), the 

material appears opaque and white [S5-S6]. 

S2 Supplementary Tables 

Table S1 Detailed compositions and concentrations of precursor solutions for the 

fabrication of various membranes 

Solution 1 2 

Solvents DMF acetone 

Main polymer PU Eicosane 

Additive DBAT / 

Main polymer concentration 18wt% 2wt%/1wt%/0.5wt% 

Additive concentration 1.5% / 
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Table S2 The transmittance conversion ratio of samples PU-C20-1, PU-C20-2, PU-C20-

3 

Sample 𝑻𝒕 𝑻𝟎 Ratio 

PU-C20-1 55.62% 

3.62% 

15:1 

PU-C20-2 78.90% 22:1 

PU-C20-3 90.15% 25:1 

Table S3 The weight loss of different samples after heating 5 times 

Sample Weight loss 

%/m2 

PU 0 

PU-C20-1 0 

PU-C20-2 0 

PU-C20-3 0.17 

S3 Supplementary Figures 

Fig. S1 Illustration of different light-propagation regimes in disordered media: from 

ballistic to multiple scattering. For simplicity, the transition between different regimes 

is depicted by varying the filling fraction of the system [S7, S8]. Ballistic beams, 

specular reflection, and scattered light are represented by solid black, dotted black, and 

dotted gray lines, respectively. Line thickness qualitatively represents the difference in 

intensity between ballistic and scattered light in every regime 

Fig. S2 Cross-sectional SEM images of different thicknesses and transmittance. a 3 ± 

1 μm. b 11 ± 1 μm. c 20 ± 1 μm. d Transmittance 

https://www.springer.com/journal/40820


Nano-Micro Letters 

S3/S6 

 

Fig. S3 a SEM images and b Diameter distribution of PU-C20-3 from transparent to 

opaque 

 

Fig. S4 Porosity of NFM with different eicosane content 

 

Fig. S5 Air permeability of different nanofiber membrane materials 
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Fig. S6 DTG curve of eicosane sample 

 

Fig. S7 DSC curve of eicosane sample 

 

Fig. S8 DSC curve of the PU membrane sample 
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Fig. S9 Data stability of a transmittance, b absorbance, and c haze of the sample at 

38 °C and room temperature 

S4 Supplementary Movies 

Movie S1 Physical demonstration of temperature-responsive transparent nanofiber 

membranes during temperature changes 

Movie S2 The dynamic microscopic demonstration showcases the temperature-

responsive transparent nanofiber membranes at elevated temperatures 
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