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The power of scanning transmission electron microscopy using pixelated detectors, so-called “4D-
STEM”, is underpinned in many ways by the pioneering work of John Spence, starting with his
contributions to convergent beam electron diffraction [1,2,3,4], point projection images and spatial
coherence [5], to his foundation work on STEM lattice images [6] and coherent diffractive imaging [7].
(References are just examples of a great breadth of work in each area).

In this presentation, we explore and demonstrate the benefits of tuning the scattering of electrons within
the specimen, in order to access targeted specimen information via 4D-STEM and related experiments.
To do this, we make use of the parameters that can control the electron-specimen interaction, such as the
incident electron wavefield and the specimen orientation, via careful configuration of the instrument
optics. We will illustrate these approaches through applications to a variety of material examples,
including perovskite-based structures that exhibit photo-active properties for solar cells or light
emission, colossal magneto resistance, as well as functional nanostructured systems with semiconductor
and photonic properties [8].
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