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Reconstruction of atom probe data is complicated by the role of the specimen (as the primary
optic) in determining the trajectories of the evaporated atoms. If the specimen is non-isotropic
with spatially coherent regions of differing evaporation fields, substantial non-uniformities may
develop on the evaporating apex causing errors in the reconstructions [1]. One potential path
toward improving reconstructions involves querying the spatial distribution of ion impacts on the
detector and relating hitmap features to features present in the specimen [1,2]. Initial efforts in
this area have already been published [3].

To develop a baseline understanding of the expected hitmap profile from evaporation that occurs
without artifacts we examine the distribution of detector hits caused by the propagation of ions
under ideal angular magnification when evaporated from a perfectly spherical apex. By
considering how surface area elements on the spherical specimen apex (Figure 1) project onto
the flat detector surface we observe that the radial hit density at a position rp on the detector a
distance L from the specimen can be written as:

dN(r,)= (MP—ZER?J {1 +K,, (1 - %)} sin(£8,, )cos(&0,, )cos* (8, )dr,dZ,
' cos\st ),

where r

tan(@, ) =2 and 0,=£6,.

We use the K ¢ function for evolution of specimen radius with depth as described in [4]
(generalized from K, as defined in [5]) and note that this expression applies to both the
tangential and non-tangential apex geometries with zero or non-zero shank angles.

Approximation was required for the shank correction, so we compare the result to a Monte Carlo
simulation where we incorporate the ideal projection law. We then repeatedly strip thin shells
from the generated tip, using the K, ¢ relationship for the shell shapes to maintain the desired tip-
shape. After projection, detected hits are accumulated in a hitmap (Figures 2a, 2¢) and hits per
unit radius are counted (Figures 2b, 2d). The excellent agreement in both cases validates the
approximations made in the derivation of our expression. Both the calculation and the
simulation assume the correctness of the spherical apex model.

This baseline “projection hitmap” can be divided out of an experimental hitmap prior to
extraction of local shape information based on hitmap densities resulting in a reduction of the
mixing of projection effects into extracted tip-shapes.
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FIG. 1. Geometry describing the mapping of surface area elements on the spherical specimen
apex onto a flat detector surface.
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FIG. 2.a) Generated hitmap for 80 mm flight-path, a shank angle of 0 degrees, angular
magnification of 1.4 and 100% efficiency, b) Resulting radial distribution, c) Generated hitmap
for 40 mm flight-path, a shank angle of 20 degrees, angular magnification of 1.4 and 50%
efficiency, d) Resulting radial distribution.
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