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Atomic level analysis of the interfaces between solid surfaces and ultrathin
water films for control of the interface reactions
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The water vapor in the air can cover solid surfaces in a thickness of a few
nm, which is named “ nanometer-thick water film” . We found that a firm network of water molecules
was formed in the hydration layers of the nanometer-thick water film on the solid surface. In
addition, defective structures of the network persisted from the first hydration layer to the second

hydration layer over the solid surface. The nanometer-thick water film was revealed to be “
quasi-liquid” over the solid surface, which means the intermediate state between solid and liquid.
Using the frequency modulation atomic force microscope (FM-AFM) developed in this research, we
successfully obtained images of the network over the surface with atomic and molecular resolutions.
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