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The standard reconstruction model with the IVAS® software suite has historically relied on a spherical
apex model [1]. The assumption of simple projection properties causes well-known issues when trying to
reconstruct data from some specimens with structures of different evaporation fields [2] We are
introducing a set of tools to facilitate reconstruction of atom probe tomography data to non-spherical apex
forms, incorporating the resulting electrostatics.

The primary electrostatic model we have implemented is a technique similar to the boundary element
model called the distributed point source method (DPSM) [3], (Fig. 1). Using this technique we build
mesoscopic electrostatic models that can be used to compute trajectory maps from non-spherical apex
models, including the effects of important ion optical elements such as apertures and the rest of the
specimen shank. The initial implementation determines the projection properties of an equilibrium (equi-
field) apex shape assuming a homogeneous material. We expect reconstructions to build up as in the
spherical Bas model, but with the depth and projection properties determined directly from the
electrostatic model.

We hope to improve reconstructions by incorporating apex geometry evolution as determined either by
direct imaging or calculated through evaporation modelling tools. Many groups in the atom probe
community have or are developing field evaporation models [4-8]. They employ various computational
techniques and embody different pieces of the relevant physics to predict the specimen endform evolution.
In addition, recent development in complementary techniques such as atomic force microscopy promise
to provide direct 3D measurements of specimen shapes, possibly at multiple times during an atom probe
analysis [9, 10]. Incorporating the inhomogeneous magnification imposed by a non-spherical apex will
allow us to improve reconstruction accuracy in a more physically correct way than the various techniques
currently used.
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Figure 1. a) A DPSM model including aperture, and a wire specimen. b) A close-up view of the DPSM
apex model, blue points represent surface definition positions, green points are the positions of solved
charges.

S

https://doi.org/10.1017/51431927620022217 Published online by Cambridge University Press @ CrossMark


http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S1431927620022217&domain=pdf
https://doi.org/10.1017/S1431927620022217

Microsc. Microanal. 26 (Suppl 2), 2020 2623

References

[1] P. Bas et al., Applied Surface Science 87/88 (1995) p. 298-304.

[2] M. Miller and M. Hetherington, Surface Science 246 (1991) p. 442—449.

[3] D. Placko and T. Kundu, eds. DPSM for Modeling Engineering Problems. John Wiley & Sons, (2007).
[4] B. Geiser et al., Microscopy and Microanalysis 15 (2009) p. 302—303.

[5] N. Rolland et al., Microscopy and Microanalysis. 21, (6) (2015) p. 1649-1656.

[6] C. Oberdorfer at al., Ultramicroscopy 159 (2015) p. 184-94.

[7] C. Fletcher et. al., J. Phys. D: Appl. Phys. 52 (2019) p. 435305.

[8] C. Hatzoglou and F. Vurpillot, Microscopy and Microanalysis 25 (2019) p. 286-287.
[9] C. Fleischmann et. al., Ultramicroscopy 194 (2018) p. 221-226.

[10] J. Op de Beeck et. al., J. Phys. Chem. C (2019) doi:10.1021/acs.jpcc.9b10194.

https://doi.org/10.1017/51431927620022217 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927620022217

