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The data is broken down into five folders, each designated as containing calculated quantities or measured quantities.
The substrates present in the data are MCD, NCD, uUNCD, and pUNCD. Each substrate was analyzed using AFM data from 4 locations on the substrate. In most cases, there are 4 copies of each type of data, one for each substrate. Furthermore, many of these have additional copies for different scans of each substrate. As such, many files will have the substrate type and scan number in the filename. In this document, when a filename is listed as “SUBSTRATE_N” this implies that there are up to 16 individual files present (“e.g. MCD_1, MCD_2, … , pUNCD_3,pUNCD_4)

Folders and subfolders
1. Calculations_Adhesion(figures_4_and_6)
1.1. adhesion_for_each_substrate
1.2. adhesion_roughness_filtering
1.2.1. long_wavelength_filter
1.2.2. short_wavelength_filter
2. Calculations_plasticity(figure_5)
3. Measurements_adhesion(figures_2_and_3)
3.1. Force_time_examples
3.2. measured_adhesion
4. Measurements_plasticity(figure_5)
4.1. ruby_post_test
4.2. ruby_pre_test
5. Measurements_topography(figures_1_and_4)
5.1. MCD
5.2. NCD
5.3. pUNCD
5.4. Ruby_tip
5.5. uUNCD

1. Calculations_Adhesion(figures_4_and_6)
1.1. adhesion_for_each_substrate
· contains .csv files name “SUBSTRATE_N_calculated_adhesion.csv”
· these files contain 3 columns of data. The range of adhesion (m) , pull-off force (N), and standard deviation of pull-off force (N) 
1.2. adhesion_roughness_filtering
1.2.1. long_wavelength_filter
· contains .csv files with names “SUBSTRATE_N_periodic_filtered_adhesion_long_cutoff.csv”
· these files contain 3 columns of data. Long wavelength filter cutoff (m), Pull-off Force (normalized), and Standard deviation of mean pull-off (normalized)
1.2.2. short_wavelength_filter
· contains .csv files with names “SUBSTRATE_N_periodic_filtered_adhesion_short_cutoff.csv”
· these files contain 3 columns of data. short wavelength filter cutoff (m), Pull-off Force (normalized), and Standard deviation of mean pull-off (normalized)
2. Calculations_plasticity(figure_5)
· This folder contains a file for the calculated indent on NCD. The file is named “indent_ncd.csv”
· The file contains 3 columns of data, distance (nm), depth x (nm), and depth y (nm).
3. Measurements_adhesion(figures_2_and_3)
3.1. Force_time_examples
· Contains a .csv file named “Force_time_uuncd.csv”
· The file contains 3 columns of data, time (s), displacement (um), and force (uN).
3.2. measured_adhesion
· Contains .csv files named “SUBSTRATE_measured_adhesion.csv”
· These files contain adhesion forces in columns. Each column corresponds to a separate testing session, denoted as “Adhesion, test N (uN)”.
· Some columns of data contain NaN values. This is to allow importing the data as an array with no missing values. NaN values are present in all but the column with the most entries. 
4. Measurements_plasticity(figure_5)
4.1. ruby_post_test
· contains 3 files. A native AFM file (.000), a .png file, and a .txt file.
· All files represent data from the same AFM scan of the ruby sphere prior to plasticity testing
4.2. ruby_pre_test
· contains 3 files. A native AFM file (.000), a .png file, and a .txt file.
· All files represent data from the same AFM scan of the ruby sphere prior to plasticity testing
5. Measurements_topography(figures_1_and_4)
Figure 1 uses one image from each of the following folders 
5.1. MCD
· Contains 4 native AFM files (.000, .001, etc.) named “MCD_N”
5.2. NCD
· [bookmark: _Hlk71638736]Contains 4 native AFM files (.000, .001, etc.) named “NCD_N”
5.3. pUNCD
· Contains 4 native AFM files (.000, .001, etc.) named “pUNCD_N”
5.4. Ruby_tip
· Contains 5 native AFM files (.000, .001, etc.) named “ruby_N”
5.5. uUNCD
· Contains 4 native AFM files (.000, .001, etc.) named “uUNCD_N”



