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Figure S1: Wear of a PS film after scanning in DART Mode. Top: tapping-mode topography image of a 120 nm 

thick PS film scanned with a PPP-FMAuD cantilever (kc = 5.58 N/m). The depression was carved into a smaller 

scan area of (2 µm)2 in DART mode previous to the scan in tapping mode. For the DART scan a static force of 

870 nN and a center frequency of ca. 360 kHz were used. An almost uniform depression with voluminous wear 

debris, most of all in the right part of the DART scanning area, is clearly visible. Bottom: line profile at X = 

1.58 µm, showing a depression of 63 ± 10 nm. 
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Figure S2: Fit of a D32-curve on PMMA. The deformation D of bulk PMMA was averaged from 100 force–

distance curves as D = Z – , where Z is the piezo displacement and  the deflection of the cantilever. Curves were 

acquired with a cantilever with an elastic constant kc = 32.8 N/m and with a tip radius R = 40 nm. Following Hertz 

theory, the deformation to the power of 3/2 as a function of the deflection is fitted with a straight line going through 

the origin. The reduced elastic modulus Etot is calculated from: 
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Finally, the elastic modulus E is given by: 
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where E and ν (Et and νt) are Young’s modulus and Poisson’s ratio of the sample (of the tip). With Et = 160 GPa 

and ν =0.28 for silicon and ν = 0.36 for PMMA, the fit yields E = 9.5 GPa. A detailed discussion of Hertz theory 

and of the measurement of elastic moduli of polymers through AFM force–distance curves can be found in [1]. 
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Figure S3: Detection of the tip shape. A TGT1 test grating (NT-MDT Spectrum Instruments, Moscow, Russia) 

consisting of an array of sharp tips is scanned in tapping mode. The result is an image containing a 3D replica of 

the tip for each tip of the grid (see top panel). Cross sections are fitted in order to determine the radius of the apex, 

as exemplarily shown in the bottom panel. The radius is 55 nm. The tip used in this measurement is the same used 

for the measurements in Figure 5. 
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