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 The schematic of an LDP test on double-level nanopillars is 
shown in Fig. S2A. In the LDP tests, at the start of dragging the 
probe over the nanopillars, a rapid substantial decrease in the 
absolute value of the loading force (i.e., the normal force) was 
detected. The absolute value of this decrease (called “pinning 5 

force”) at different preloads, for all hierarchical nanopillars, has 
been plotted in Fig. S2B. The pinning force for the flat sample 
was not detected; for nanopillars, it was significant and increased 
linearly with preload. The static coefficient of friction (COF) 
values for all hierarchical nanopillars as well as for the flat 10 

control sample at different preloads are plotted in Fig. S2C. The 
measured static COF at the onset of dragging quantifies the force 
required to initiate the motion divided by the actual force pressing 
the probe over the nanopillars. The static COF for the flat surface 
was constant, as expected, but that of the nanopillars increased 15 

with increasing the preload (see Fig. S2C); overall, the COF 
values were remarkably higher than those of the flat surface. 
 Due to the fibrillar structure of the nanopillars, measuring the 
surface charge density during the tests by means of in-situ 
methods, such as those proposed by Smith,5 and further used to 20 

concurrently measure the surface charge density and force in 
tribological tests,5-7 is impractical. On the other hand, measuring 
the surface charge density by conventional methods, such as 
using a Faraday cup,8,9 or by indirect chemical methods, as that 
proposed by Liu and Bard,10 is not practical either and, even if 25 

possible, it cannot be very accurate because of the very small area 
of contact (< 0.5 mm2). 
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