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In atom probe tomography (APT), three-dimensional images of the internal structures of the specimen are generated from many slices, each containing a few atoms.1 The atomic coordinates and the mass-to-charge ratio, and hence elemental identity, are determined for each ion collected in a time-of-flight mass spectrometer that is equipped with a position-sensitive single-atom detector. A high voltage pulse is repetitively applied to a field-defining counter electrode in front of the cryogenically cooled specimen to field evaporate ions from the surface of the specimen. In the state-of-the-art local electrode atom probe, a ~25 m diameter aperture is typically positioned approximately one aperture diameter in front of the needle-shaped specimen. In order to accurately align the specimen to the aperture in the funnel-shaped electrode, the specimen is mounted on a three axis nanopositioning stage. The advantage of this local electrode configuration over previous variants of three-dimensional atom probes is that significantly lower (50%) standing and pulse voltages are required to produce the field strength required to field evaporate ions from the specimen. New high speed (200 kHz) pulse generators coupled with crossed delay line detectors also enable significantly faster (up to 300 times) data acquisition rates to be achieved. This new design also permits a significantly larger field of view to be analyzed and results in data sets containing up to 108 atoms. 

Atom probe tomography may be used to characterize the composition, size and morphology of phases, partitioning of alloying elements to the phases, and solute segregation to grain boundaries, interphase interfaces and dislocations. Examples will be presented of the fine scale decomposition that may be characterized with atom probe tomography in some high temperature materials, such as nickel base superalloys and mechanically-alloyed, refractory alloys and oxide dispersion strengthened ferrite alloys.
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