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Frequency-modulation atomic force microscopy (FM-AFM) provides a promising tool for observing solid topography and
liquid structure at liquid-solid interfaces. The cantilever with a tip is mechanically oscillated. The shift of the resonance
frequency, Df, represents the force pushing or pulling the tip. Microscopes with a force sensitivity of 10 pN or better in liquid
have been developed and even commercialized. Using these advanced microscopes, we have studied a variety of interfaces
including CaCO; [1], SrTiO; [2], TiO, [3], salicylic acid, sucrose [4], graphite [5], and polypropylene films [6] immersed in
water or organic solvents. We are currently focused on ice films immersed in organic solvents. For example, when ice is in
contact with liquid 1-hexanol (C¢H,30H), the hexanol—ice interface is fixed in space at temperatures below the freezing point of
ice (0° C) and above the freezing point of hexanol (-44° C). Another current topic is the application to liquid lubricants [7];
low-vapor-pressure hydrocarbons modified with a small amount of polar organic compounds. The polar modifiers are adsorbed
onto the surface of the sliding solids to form monomolecular layers to minimize adhesion across the sliding interface. These
AFM-based research activities will be reviewed in the talk.
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