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Abstract

TEM image simulation is a powerful technique to analyze materials using transmission electron microscopy. Indeed, a TEM image is a 2D projection of a 3D object, thus missing spatial information, and the observed contrasts have a variety of origins (Z contrast, diffraction contrast, phase contrast) that make the object retrieval difficult. The coupling to image simulations allows TEM images to be interpreted and objects to be identified quantitatively. The goal of this lecture is to give an introduction to TEM image simulations and to demonstrate how powerful they are in the TEM workflow.
The introduction will show how to obtain a TEM image using Z contrast, diffraction contrast, and phase contrast. Then the existing TEM simulation schemes (many-beam calculation, multislice calculation) will be presented with corresponding software applications (CUFOUR, jEMS, Dr. Probe, ...). Examples of applications and successes of the methodology will be shown. Finally, an outlook of the field with the recent advances in TEM and the new artificial intelligence methods to improve the experimental data will be presented.
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