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Abstract

Structural characterization of multilayer film (MLF) structures which exhibit giant-
magnetoresistance (GMR) properties requires high spatial resolution, especially at layer
interfaces. Atom probe field ion microscopy has been used to analyze a planar-deposited layered
structure in plan view, the first such analysis of a specimen with this geometry. The specimens
were prepared with a newly developed method that involves a combination of photolithography
and focused ion beam milling. A multilayer structure consisting of
{Ta/CoFe/(Cu/CoFe)15/Ru/(CoFe/Ru)5/Ru/NiFe} with thicknesses of
{7/13/(3/3)/50/(3/1)/50/150 nm}, respectively, was sputter deposited as a test stack. In this
presentation, the application of three-dimensional atom probe microanalysis to two different
MLF structures of this type will be presented.

A 316 stainless steel that was rapid solidification processed (RSP) by gas atomization and
hot extrusion of the powder has been studied by three-dimensional atom probe microscopy
(3DAP) to search for oxygen in cavities, precipitates, and grain boundaries in this alloy.
Vanadium, nitrogen, and oxygen have been introduced intentionally as alloying elements for the
purpose of improving the mechanical properties through fine-scale precipitation. Oxygen
concentrations on the order of 1 atomic % have been found both inside nitride precipitates and in
the vicinity of grain boundaries. Boron was also found unexpectedly in concentrations of up to 2
atomic percent inside nitride precipitates and in the vicinity of grain boundaries. These findings
are important for developing an understanding of the grain growth resistance and precipitate
stability both in this alloy and with this processing method in general.
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