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(Z3X) : As a method to create functionalized lubricating surfaces, we patterned, for the first time in
the world, nanometer-thick liquid films on solid surfaces into functional and topological structures using
selective ultraviolet irradiation. The pattern linewidth achieved was as fine as 100-nm order, and such
fine patterning was confirmed to be crucial for improving friction and depletion properties. By
developing an apparatus that allows highly sensitive friction measurements under light-load and
high-speed conditions, we succeeded in evaluating friction properties inaccessible to conventional
equipment. We also developed a novel coarse-graining scheme that are applicable to systems with a
wide range of density and pressure conditions, thereby achieving accurate and efficient simulations of
thin film lubrication. These achievements will contribute to the recording density enhancement and the

energy-saving of magnetic disk drives and the practical use of micro-electro-mechanical systems.
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