Hopping Dynamics governing Sliding Friction at the Nanoscale.
The importance of thermally activated phenomena in nanoscopic sliding friction is highlighted by means of atomic force microscope (AFM) measurements of the velocity dependence of sliding friction [1,2]. These phenomena can be water capillary condensation in the interstitials between the sliding bodies [1] or tip hopping on the interaction potential [2]. 

When a nanometer sized tip slides on a surface, the atoms in contact have to overcome an energy barrier. In our studies we relate nanoscopic-sliding friction to the thermally activated hopping of the contact atoms on an atomic interaction potential [2, 3]. The corrugation of the interaction potential as a function of the normal load and the hopping attempt frequency are determined by comparing AFM measurements with a new theoretical model. The picture of friction as a hopping mechanism is further confirmed by measurements of sliding friction while applying lateral nanometer oscillations to the cantilever at different frequencies. A surprising decrease of the friction force has been observed when the frequency of the oscillations is equal to the previous found attempt frequency. 
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