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Quantitative convergent-beam electron diffraction (QCBED) has become renowned for its accuracy and precision when it comes to
measuring bonding electrostatic potentials and electron densities [1 — 3]. Density functional theory (DFT) needs no introduction
because of its ubiquity in materials science and crystallography. It is efficient but compromised in accuracy by the approximations
needed to make it less computationally expensive than many-body wave-function calculations. It is also feared by some that DFT is
becoming over-parametrised in the bid to deal with the shortcomings of approximations and is therefore “straying from the path
toward the exact functional” [4].

We have integrated DFT into QCBED in such a way that allows DFT model parameters, including parameters associated with density
functionals, to be refined by fitting DFT-calculated convergent-beam electron diffraction (CBED) patterns to experimental CBED
patterns from a real material. We call this QCBED-DFT [5] and illustrate the basic principle of the method in Fig. 1 below.

We will present a number of experimental measurements of density functional parameters such as the Hubbard energy, U, in some
strongly correlated electron materials, NiO and CeBs, from our recently published work [5], as well as some new, unpublished trials.
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Figure 1. The basic operation of QCBED-DFT. An experimental CBED pattern from a real material is fitted with a calculated pattern by adjusting
the DFT model parameters. This changes the real space electron distribution calculated by DFT, changing all of the structure factors to new values,
V¢PFT, instead of a small subset of them as is normally the case in conventional QCBED. These are then used in the calculation of the corresponding
simulated CBED pattern that is matched to the experimental one. This figure has been modified from a component of a figure presented in [5].
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