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Abstract

Scanning transmission electron microscopy (STEM) has
become an essential tool for materials science research,
where it has been applied to atomic-scale imaging, diffraction,
spectroscopy, and 3D tomography of many materials. Recent
STEM development has been driven by hardware aberration
correction, better holders and microscope optics, direct
electron detectors, and rise of computational imaging and
powerful data science methods. In this seminar, | will show
how advanced detectors and computational methods enable
4D-STEM studies which improve signal-to-noise, resolution,
and statistical power of STEM measurements. Examples
shown will include structural characterization of metallic
alloys, complex ferroelectric oxides, 2D heterostructures,
weakly-scattering soft matter samples, and materials for
energy applications. | will demonstrate results of atomic
electron tomography (AET) experiments, where the 3D
position and species of every atom can be identified in
nanoscale samples. | will emphasize the important role of
developing open-source algorithms, codes, and simulation
methods to promote robustness, reusability, and repeatability
for scientific studies. | will also show how modern deep
learning methods can remove one of the ultimate limits of
STEM experiments, by inverting measurements in the
presence of strong multiple scattering of the electron beam.
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