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Electron tomography is used to study in detail objects in the micro- to nanometer
regime. Whereas the technique is used in biology to solve mostly topological questions, in
material science the intensity produced by Z-contrast [1] is used in addition to distinguish
different types and quantities of a material, e.g. for the case of embedded catalytic particles or
embedded semiconductor nanoparticles. In order to quantify reliably their size and shape
depending sensitively on the threshold, there is a strong demand for guidelines [2] in data-
binarization.

Therefore, an extensive simulation study was performed with a number of parameters
varied, in order to derive the necessary threshold. Due to artefacts, resulting either from the
missing wedge problem, i.e. the elongation [3], or the reconstruction, i.e. anisotropic
variation of the intensity [4], the simulation was carried out for the elongation-free
acquisition-scheme of £90°. Herewith, we concentrated on the impact of the reconstruction
algorithm and solved the problem of unknown threshold [5]. We studied by spherical
phantoms the impact of intensity (different material content) and of volumetric position (with
respect to the tilt axis and to the z-height) on the chosen SIRT reconstruction from XMIPP
[6] by identifying the threshold and comparing the £90° to the +75° (Fig. 1, 2) acquisition-
scheme [7]. We show the limitations and improve our so far derived binarization-scheme.

We apply our derived knowledge on the ErSi, nanoparticles in 4H-SiC that was
studied previously for their growth mechanism [8-10]. We exemplify our results by
quantification of the particle volume with respect to the implantation depth of experimentally
acquired data (£75° tilt-series of slab-like sample geometry and +90° tilt-series of focused-
ion-beam prepared needle-like sample geometry).
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Figure 1. Threshold-maps for a missing-wedge-free acquisition-scheme of £90°: (left)
phantom of spheres distributed along and perpendicular to the tilt-axis represented by the
black line; (right) threshold-maps for all spheres in the front, middle and back plane indicated
by gray planes. A perfect reconstruction along the tilt-axis (blue: a threshold value of zero
shows perfect reconstruction) and a non-perfect reconstruction perpendicular to it (red:
indicating a threshold unequal to zero) are revealed. The fact that all spheres show similar
shading reveals a constant binarization-scheme within the volume.

Figure 2. Identified threshold-maps of the phantom from Figure 1(left) for a limited tilt-range
of £75°. It reveals the missing-wedge artefact on top and at the bottom of each sphere in
addition to the basic dependence as shown in Figure 1. In addition a position-dependence
within the volume can be clearly seen as the shading differs from sphere to sphere.
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