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Abstract

Atom probe tomography (APT) is a highly attractive technique for the
nanoanalysis of geological materials despite the difficulties inherent in analyzing
semiconducting and insulating materials.  Field ion specimens have been successfully
fabricated from samples of metamorphic magnetite crystals (Fe3O4) extracted from a
polymetamorphosed, granulite-facies marble with the use of a focused ion beam (FIB).
These magnetite crystals contain nanometer-scale, disk-shaped lamellae which qualitative
energy-dispersive X-ray spectroscopy (EDS) has shown contain elevated concentrations
of manganese and aluminum.  These lamellae make this magnetite particularly attractive
for investigating the capabilities of APT for the nanoanalysis of geological materials.

Field ion microscope (FIM) images of these magnetite crystals were obtained in
which the observed size and morphology of the precipitates agree with previous results.
Although a limited number (>3000) of ions were collected in an energy compensated
optical position-sensitive atom probe (ECOPoSAP), peaks for singly ionized 16O, 56Fe,
and 56FeO and doubly ionized 16O2 

54Fe, 56Fe and 57Fe peaks were fully resolved.
Manganese and aluminum were observed in a limited analysis of a single lamella in the
ECOPoSAP.

Research at the Oak Ridge National Laboratory SHaRE User Facility was sponsored by
the Division of Materials Sciences and Engineering, U.S. Department of Energy, under
contract DE-AC05-00OR22725 with UT-Battelle, LLC, and through the SHaRE Program
under contract DE-AC05-76OR00033 with Oak Ridge Associated Universities.


