


Supporting Information
Title: The prospect of spatially accurate reconstructed atom probe data using experimental emitter shapes
Running head: Prospect of emitter shape driven reconstruction
Jonathan Op de Beeck1,2,*, Jeroen E. Scheerder1, Brian P. Geiser3, Joe H. Bunton3, Robert M. Ulfig3, David J. Larson3, Paul van der Heide1, Wilfried Vandervorst1,2, Claudia Fleischmann1,2
1) Imec, Kapeldreef 75, 3001 Leuven, Belgium
2) Quantum solid-state physics group, KU Leuven, Celestijnenlaan 200D, 3001 Leuven, Belgium
3) CAMECA Instruments Inc., 5470 Nobel Drive, Madison, WI 53711 USA
*Corresponding author (email: jonathan.opdebeeck@imec.be, phone number +32 16 28 34 75)

[image: ]
Figure S1: Sequence of model surfaces used for trajectory-based reconstruction. The left respectively right surface is used for the top and respectively bottom of the final reconstruction.
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Figure S2: Two-dimensional evaporation simulation of local protrusion formation for a heterogeneous Si/SiO2(12nm)/Si APT tip modelled according to experimental data (Figure 1). (A) Resulting tip shapes simulated for various evaporation fields of the oxide () versus the silicon matrix () after evaporation of 4000 atoms. (B) Resulting broadening of the protrusion beyond 2 times the width of the oxide line, black line indicates a circle fit for reference. 
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Figure S3: Local focusing effect which induces density variations on the detector. (A) Ion hit map identifying oxide line within Si matrix (50 million atoms). (B) Normalized density in arbitrary units of all events on the detector (50 million atoms).
Determination of the relative ion density:
To determine the relative ion density of a central ion:

· Find the 100 closest ion neighbors.
· Determine the chemical volume in reconstruction
  =   
with V100 the volume the sum of all 100 ranged neighbor ionic volumes. 
· Calculate the theoretical reconstructed volume =   
with r100 the largest distance of the 100 neighbours. 
· The relative ion density can then be defined as: 
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Figure S4: Schematic to illustrate the determination of the relative ion density for the example case when considering 20 ion neighbors.
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