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Abstract

Serial electron diffraction (SerialED) [1] is an emerging three-dimensional electron diffraction (3D ED/MicroED) [2]
method performed in a scanning transmission electron microscope (STEM), where, in analogy to fixed-target serial
X-ray crystallography at XFELs or synchrotrons, data from a large ensemble of nano-crystals is merged into a high-
resolution structure solution. The characteristics of electron diffraction, such as high interaction cross sections at
relatively low inelastic energy deposition, and high sensitivity to hydrogens and charge states, are combined with
the ability of serial data collection to provide virtually damage-free structures, pushing the boundaries of 3D ED to
the smallest and most sensitive of crystals, and opening up new avenues towards time-resolved measurements.
Like its X-ray counterpart, SerialED is typically performed in the limit of rapidly acquired single or dose- fractionated
diffraction snapshots, minimizing deleterious effects of radiation damage. However, the flexibility of a STEM
enables a much broader range of data collection strategies, blurring the lines between serial crystallography (SX),
momentum-resolved STEM (4D-STEM), and massively automated rotation electron diffraction [3].

I will present results from a range of highly radiation-sensitive biological and organic small-molecule samples,
discuss approaches for collection, data processing [4] and sample preparation, and give an outlook on ongoing
projects towards time-resolved SerialED and new sample classes.
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SerialED: (a) grid mapping; (b) data collection
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