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Model catalysts consisting of metal clusters of varying sizes have been prepared on single
crystal TiO; and ultra-thin films of TiO;, Al:Os, and Si0:. The morphology, electronic structure,
and catalytic properties of these metal clusters have been investigated with emphasis on the
unique properties of those clusters <5.0 nm in size. An array of surface techniques including
scanning tunneling microscopy (STM) and polarization modulation infrared reflection absorption
spectroscopy (PM-IRAS) have been used to study the metal cluster morphology, electronic
properties, and chemistry. These studies illustrate the novel physical and chemical properties of
nanosized metal clusters, and suggest that their catalytic properties may be tailored for specific

chemical transformations.
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