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Sliding Friction Study of Helium Monolayer Films by Ultrasound Measurements

Mitsunori Hieda and Masaru Suzuki

Department of Applied Physics and Chemistry, University of Electro-Communications

Friction is a common force, but is poorly understood from a microscopic point of view.
Experimental observations of atomic-scale friction were reported using newly developed
techniques, and a peculiar friction nature which is differéent from the bulk-scale, has been
observed. We studied the sliding friction of helium monolayer films at 0.1 ~20 K by ultrasound
measurements for a 2D mesoporous hectorite. The films, which move together with the
vibrating substrate above ~10 K, slipped and underwent decoupling from this substrate at
low temperatures. The temperature dependence of the sliding friction of the films was well
described by the thermally activated process. From comparison of the activation energy to
the specific heat, it is suggested that the thermal excitations of the films play an important
role in the friction of this system.
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