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Electron crystallography has garnered great interest in the last two decades with the advent of 

three-dimensional electron diffraction (3D ED) data acquisition and processing techniques.1 

Electron diffraction provides information about the effects of bonding on the electrostatic potential 

since electron scattering is more sensitive to fine details in the electron density distribution 

compared to X-ray scattering.2 To extract the information on bonding effects, very accurate data 

collection and data processing workflows need to be developed. 

Most methods used to determine the crystal structures rely on a simple model called the 

‘Independent Atom Model’ (IAM), which assumes the crystal to be an assembly of non-interacting 

atoms.3 Thus using the IAM model, we will observe accumulations of nonmodelled ED on 

covalent bonds (where they are found shared by the bonded atoms), or at expected positions of 

electron lone pairs. Thus the refined positional and thermal atomic parameters, in this case, maybe 

necessarily biased by the non-modelled aspherical distribution of the valence ED.4 The objective 

of properly modelling the fine electron density details, and at the same time properly de-

convoluting atomic displacements parameters and deformation ED features, can only be achieved 

using a more adequate atomic model than the crude spherical approximation of the IAM approach. 

In the seminar, I will try to summarize the basics of the method, present some of the results of our 

charge density analysis studies from 3D ED data and also the shortcomings that need to be 

addressed to improve a successful charge density study. 
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