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Nano-Scale Friction of Physically Adsorbed Films on Superconducting Thin Substrate
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Recent nanoscale device developments necessitate understanding the sliding friction on a
nanometer scale. The interfaces between physisorbed films and substrates have been the model
systems to study the contribution of electron and phonon systems to interfacial friction. In
order to study the contribution of electronic friction from the variation of interfacial friction
between the normal and the superconducting phases, we have started the measurements of the
interfacial friction of “He adsorbed on indium evaporation film using the quartz microbalance
technique. We have observed a gradual decrease of friction in a wide temperature range (2.9-
3.6 K), including the superconducting transition temperature Tc~3.1 K. It was different from
the previous study in which a sudden decrease of friction occurs at Tc. In a monolayer region,
the decrease of friction was so significant that the adsorbed *He almost decouples from the
oscillation of the indium substrate. Further increasing the film thickness, it becomes suppressed.
In the case of physisorption, where van der Waals bonding is dominant, the electronic friction is
predicted to decay rapidly with increasing the adatom-substrate distance. [t may be related to the
large variation of friction between above and below Tc was observed not above the monolayer
but in the monolayer. However, since the variation takes place in a wide temperature range,
it is necessary to examine any other origins of the variation. In addition, the measurements of
surface resistivity will also be necessary since it gives us the magnitude of electronic friction in
the normal phase. Expansion of the research subject to superconducting metals with a high Tc

may be useful for applications such as solid lubrication in a cryogenic and vacuum environment.
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