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Study of Crystallization of H20 molecules on Well-defined Oxide Surfaces

SASAHARA, Akira
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The aim of this study is to fabricate H20 crystals by using atomically
well-defined oxide surfaces as atomic scale templates. By applying a high electric field to the template
surfaces in water, H20 crystals with non-equilibrium structures may be obtained. It was found that the
titanium dioxide (110)-(1x 1) surface prepared in ultrahigh vacuum (UHV) maintained its atomic structure
in laboratory air and water. The (1x 1) surface is therefore a promising candidate for the template. When
the (1x 1) surfaces exposed to the humid environments were reintroduced to UHV, hydroxyl groups,
hydroperoxgl groups, and O adatoms were present on the surfaces. These surface species were concluded to
be formed by dissociation of H20 molecules coordinated to the (1x 1) surface. The identification of the

evacuation-induced species opens the door to the characterization of the (1x 1) surfaces in agueous
solutions by surface-sensitive techniques in UHV.
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