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Table S1 provides the process parameters (spatial period, laser fluence and number 
of pulses) and the resulting structure depths on the Al-samples. 

Table S1. Structure depth of the laser-fabricated textures on Al and the corresponding process parameters 

Processing Method 
Spatial Period 

(µm) 
Sample Label 

(-) 
Laser Fluence 

(J/cm2) 
Pulses  

(#) 
Structure Depth 

(µm) 

DLIP 

1.7 DLIP1.7µm shallow 0.36 1 0.6 
1.7 DLIP1.7µm deep 0.56 10 1.7 
3.4 DLIP3.4µm shallow 0.82 2 1.8 
3.4 DLIP3.4µm deep 1.33 15 3.9 
4.8 DLIP4.8µm shallow 2.01 3 3.2 
4.8 DLIP4.8µm deep 1.58 20 5.3 

DLW 60 DLW 6.56 20 30.1 

DLW+DLIP 

60 + 1.7 DLW+DLIP1.7µm shallow 6.56 + 0.56 20 + 1 29.1 
60 + 1.7 DLW+DLIP1.7µm deep 6.56 + 0.56 20 + 10 28.1 
60 + 3.4 DLW+DLIP3.4µm shallow 6.56 + 0.82 20 + 3 27.9 
60 + 3.4 DLW+DLIP3.4µm deep 6.56 + 1.33 20 + 10 28.0 
60 + 4.8 DLW+DLIP4.8µm shallow 6.56 + 2.01 20 + 7 28.3 
60 + 4.8 DLW+DLIP4.8µm deep 6.56 + 1.58 20 + 15 27.9 

In order to predict the WCA according to the Wenzel- and Cassie–Baxter models, 
their individual roughness factors need to be calculated. Therefore, the laser-textured sur-
faces are modelled as depicted in Figure S1. The colored area in Figure S1 indicates the 
area of the maximum structure height, which is wetted in the Cassie–Baxter model. The 
geometric parameters of the single-scale and multi-scale structures were measured on the 
real topography using confocal microscopy. 

 
Figure S1. Overview of the calculation models applied for the single-scale and multi-scale textures. 
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According to Young’s equation, a contact angle 𝜃  of 95° was measured on an un-
treated reference surface. For the calculation of the static WCA of the single-scale struc-
tures, the following equations of the roughness parameters 𝑟  for the wetting model ac-
cording to Wenzel (Equation SE1) and 𝑓  for the wetting model according to Cassie–
Baxter (Equation SE2) are given. 𝑟  defines the ratio of the real solid surface to the projected or apparent surface., 
while 𝑓  describes the ratio of the wetted projected area to the projected surface. 𝑟 = 2 ∙ 𝑟 ∙ ℎ ∙ 𝜋 + 𝑏𝑏  (SE1)

𝑓 = 𝑏 − 𝜋 ∙ 𝑟𝑏  (SE2)

where 𝑟 is the radius of a DLW or DLIP shape element, h the structure height, and 𝑏 the 
distance between two shape elements. In the following tables the corresponding structure 
parameters of the single-scale (Table S2) and of the multi-scale (Table S3) textures are 
shown according to Wenzel and Cassie–Baxter models. 

Table S2. Model parameter for the single-scale textures based on confocal microscope analysis 

Processing Method Spatial Period (µm) 
Sample Label 

(-) 
Model Parameter (µm) Roughness Parameter 

h r b 𝒓𝑾 𝒇𝑺𝑳 

DLIP 

1.7  DLIP1.7µm shallow 0.6 0.5 1.7 1.67 0.72 
1.7 DLIP1.7µm deep 1.7 0.5 1.7 2.85 0.73 
3.4 DLIP3.4µm shallow 1.8 1.1 3.4 2.08 0.67 
3.4 DLIP3.4µm deep 3.9 0.9 3.4 2.91 0.78 
4.8 DLIP4.8µm shallow 3.2 1.8 4.8 2.57 0.56 
4.8 DLIP4.8µm deep 5.3 1.7 4.8 3.46 0.61 

DLW 60 DLW 30.1 25.0 60 2.31 0.45 

Table S3. Model parameter for the multi-scale textures based on confocal microscope analysis 

Processing 
Method 

Spatial Pe-
riod (µm) 

Sample Label 
(-) 

Model Parameter (µm) 
Roughness Pa-

rameter 𝒉𝟏 𝒉𝟐 𝒓𝟏 𝒓𝟐 𝒃𝟏 𝒃𝟐 𝒓𝑾 𝒇𝑺𝑳 

DLW+DLIP 

60 + 1.7 DLW+DLIP1.7µm shallow 28.79 0.3 25 0.52 60 1.7 2.58 0.17 
60 + 1.7 DLW+DLIP1.7µm deep 27.61 0.5 25 0.50 60 1.7 2.73 0.19 
60 + 3.4 DLW+DLIP3.4µm shallow 27.12 0.8 25 1.10 60 3.4 2.63 0.15 
60 + 3.4 DLW+DLIP3.4µm deep 26.92 1.1 25 0.90 60 3.4 2.68 0.25 
60 + 4.8 DLW+DLIP4.8µm shallow 26.78 1.5 25 1.60 60 4.8 2.75 0.14 
60 + 4.8 DLW+DLIP4.8µm deep 25.83 2.1 25 1.10 60 4.8 2.71 0.30 

 
 


