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Subnanometer-scale 3D hydration and fluctuating structures by frequency
modulation atomic force microscopy
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In this study, we have investigated 3D-SFM measurements by the following approach.
First, we developed a small cantilever for improving force sensitivity in 3D-SFM measurements. We
clarified the major problem of an EBD (Electron Beam Deposition) carbon tip, and designed an
original small tip for improving mechanical stability of the tip apex. Second, we investigated
imaging mechanism of 3D hydration structure using 3D-SFM. We revealed fundamental reason why
3D-SFM is able to visualize intrinsic hydration structures by collaboration research with MD
simulation. Third, we investigated possibility of 3D-SFM measurements applied to practical
materials in industrial fields. We performed 3D-SFM measurements of a PFPE (Perfluoropolyether)
lubricant film formed on a magnetic disk for a hard disk drive (HDD). The measured 3D F image
shows subnanometer-scale contrasts reflecting molecular adsorption structures. The result
demonstrates the capability of 3D-SFM to visualize complicated inhomogeneous molecular
adsorption structure and its effectiveness in various research fields on industrial materials.

These results obtained by this study strongly support reliability and quantitative accuracy
of 3D-SFM measurements at solid-liquid interfaces. Based on this research, 3D-SFM should be
applied to various research fields for experimental investigation of each materials with

subnanometer-scale resolution.
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