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Three-dimensional electron diffraction 3DED has turned nowadays into a reliable and promising method used worldwide for the
crystal structure analysis of nanoparticles [1]. Since the first attempts to fine scan the electron diffraction space and use the
reconstructed reciprocal volume for single crystal structure analysis [2] the method has been adapted in great variety in several labs. In
comparison to traditionally applied 3DED methods, where series of oriented diffraction patterns are collected and indexed
individually, automated diffraction tomography (ADT) provides major improvements of diffraction data. Scanning the diffraction
space while tilting the crystal delivers non-oriented diffraction patterns with reduced dynamical scattering effects, allows to collect the
full diffraction information throughout the acquisition range thus providing an enhanced coverage of the expected diffraction
intensities as well as improved diffraction intensity determination. The subsequent three-dimensional reconstruction of electron
diffraction data provides all information necessary for single crystal structure solution [3]. Dedicated data acquisition strategies and
data processing routines allow the investigation of highly beam sensitive material as well as complicated crystallographic features
such as the detection and quantitative description of diffuse scattering effects, twinning, superstructures, or modulations.

Crystal structures solved “ab initio” with ADT run through a large number of scientific areas and range from the first structural
analysis of barite [3] to complex minerals [4], from the first small organic molecule [5] to large organometallic networks [6], from
ZSM-5 single crystals [7] to stacked zeolites and layered silicates [8], from the first pseudo symmetric chalcogenide [9] to
complicated oxides covering twinned and modulated materials. Many hitherto unknown crystal structures could be solved by 3DED,
several of them new and unexpected structures of often metastable compounds [10].
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