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Despite efforts to characterize ceramic-metal interfaces, e.g. [1-3], the understanding of such
structures lags far behind that of bulk constituents. The detailed study of a model system — platinum
in sapphire (single crystal a-alumina) — was motivated by this relative dearth of information on the
structure of metal-oxide interfaces. Platinum precipitates in sapphire that had been annealed at
1600°C in air were imaged with the TEAM 0.5 microscope at the National Center for Electron
Microscopy. Atomic-resolution phase-contrast images of the sapphire-Pt interfaces were produced
and exit wave reconstructions of through-focal series (FIG 1) were compared to simulated images to
extract quantitative information about structure and bonding at the interfaces. The nano-precipitates
(<100nm diameter) were formed in sapphire by high-energy ion implantation followed by thermal
annealing in air. Processing parameters anticipated to yield a large number of Pt precipitates with the
orientation relationship (0001 )sapphire||(111)p;; [10 10]sapphire/|[[1 10]p¢ [4,5] were used to produce the
specimens. The presence of large numbers of precipitates with this relatively high-symmetry
orientation relationship increased the likelihood that interfaces could be studied with both phases
simultaneously on a low-index zone axis, as in FIG 1. The information derived from the high-
resolution imaging and analysis will be related to a quantitative description of the precipitate
morphology [6].
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FIG. 1. Phase image produced by exit wave reconstruction of a through focus series taken with the
TEAM 0.5 microscope at the National Center for Electron Microscopy. The image shows a Pt
precipitate with the orientation relationship (0001 )sapphire||(111)p;;[10 10]sapphire/[[1 10]p¢ in sapphire
after 10 hours at 1600°C. The materials are viewed along the [10 10]spphire and [1 10]p; zone axes.
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