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3D-DeltaPDF: From synchrotron to in-house sources

Content
The analysis of correlated disorder through diffuse scattering using the three-dimensional difference pair-
distribution function (3D-∆PDF) has received increasing attention due to its intuitive analysis [1]. It has
proved useful for understanding the structure of complex thermoelectric materials like Cu1.95Se [2], battery
materials [3], metal-organic frameworks [4] and many other disordered materials.

Conventionally, studies of diffuse scattering have been carried out using synchrotron radiation due to their
high brilliance and low wavelength which make them ideal to study weak diffuse scattering.
Recently, Schmidt et al. [5] and Schmidt et al. [6] showed that it was possible to utilize in-house X-ray sources
and electron diffraction for studies of diffuse scattering.

In this work (ref. [7]), we present a benchmarking study using a Rigaku XtaLab Syngergy-S diffractometer
with Mo Kα radiation aimed at comparing the in-house diffuse scattering measurements against their syn-
chrotron counterpart. We examine three target systems aimed at examining the strengths and weaknesses of
3D-∆PDF analysis.
We examine Cu1.95Se with strong diffuse scattering well separated from the Bragg peaks, Nb1−xCoSb with
weak diffuse scattering separated from the Bragg peaks, and finally, we test the limits of the method with the
weak diffuse scattering of InTe which overlaps with the Bragg peaks.
We observe larger noise as the most prominent difference between the in-house and synchrotron 3D-∆PDFs,
but otherwise are able to assign (most of) the same disorder features in the in-house 3D-∆PDF, albeit some
additional argumentation is needed for some of the examined cases.
Yet, this work clearly shows the potential for in-house measurements of diffuse scattering as a highly available
source, making it more accessible as a routine tool, but importantly also as a support to the better synchrotron
measurements.
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