
 

  

Abstract  
In recent years the advent of fast and sensitive direct electron detectors, coupled with a huge increase in computing 
power, has enabled the nanoscale study of ‘soft’ materials that had previously been considered too beam-sensitive 

to investigate with the electron microscope. In addition, new 4D-STEM methods have evolved that allow a wealth of 
crystallographically-rich information to be acquired. Here we use a variant of 4D-STEM called scanning electron 
diffraction (SED) to investigate the local crystallography and, in particular, the nature of the disorder seen in certain 

polymers, molecular solids and hybrid organic-inorganic materials. SED uses a focussed but weakly-convergent 
beam such that when the beam is rastered across a 2D region of interest a 4D data set is acquired consisting of 

many thousands of ‘spot’ diffraction patterns. Such patterns can be analysed to provide information, for example, 
about changes in local orientation, determined through changes in the geometry of the pattern, and the distribution 
of microstructural defects through changes in the intensity of particular diffracted beams and the subsequent 

formation of ‘virtual’ dark field images. This presentation will focus on the development of the SED technique and 
what new structural information can be obtained from conformationally-disordered polymers, liquid crystalline 

polymers, twisted organic nanostructures and heterogeneous metal-organic frameworks. 
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