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In order to obtain reliable data from the conventional and three-dimensional atom probes,
the methods used to produce sharp needle-shaped specimens should not produce artifacts.
The most common method of specimen preparation is electropolishing. In
electropolishing, redeposition of selective ions from the electrolyte onto the surface may
occur, thereby producing a non-representative surface layer. The alternative methods of
conventional ion milling or focussed ion beam (FIB) milling also produce surface
artifacts. These milling techniques produce damage to the surface and the implantation of
atoms from the ion beam or from the specimen surface into the subsurface region of the
specimen. In some cases, damage to the microstructure and amorphorization may also
occur. Other types of films may be formed on the surface after the specimen preparation
process. For example, a hydrocarbon layer may be deposited onto the surface during
examination in the transmission electron microscope.

The extents and compositions of these surface films may be determined by atom probe
tomography. In order to analyze the surface of the specimen, the three-dimensional atom
probe is operated in a ramped mode similar to that which was developed by Panitz for the
imaging atom probe. In this mode, no field ion microscopy is performed on the specimen
prior to analysis. The specimen is pointed at the single atom detector and the voltages on
the specimen are increased automatically from the minimum levels required to operate
the timing system by the control program until atoms are field evaporated from the
specimen. The three-dimensional dataset is then accumulated in the normal manner.
Several examples of these artifacts will be presented. These results clearly reveal that the
surface layers of an analysis are often not representative of the specimen. This method
may also be applied to the study of surface oxidation or contamination. The information
determined in this method may also be used to investigate artifacts in thin film specimens
used in the transmission electron microscope.
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