School and Conference on Analysis of Diffraction Data in Real Space

Cjrenoble

Abstract ID : 35

Assessing Short-range order using total scattering
and RMC - methods, challenges and strategies

Content

Chemical short-range order (SRO), whereby local atomic arrangements differ from the average structure, has
been cited as affecting key physical properties of metallic systems such as strength, electrical resistivity and
magnetic properties since as early as the 1950s \[1\]. However, due largely to the lack of suitable experimental
probes, and the complexity of the analysis, studies in this field were largely abandoned. With the advent of
the total scattering method, and use of the reverse Monte-Carlo algorithm \[2\] for analysis of the data, it has
become possible to understand and characterise this chemical short-range order.

In this talk, I will describe the methodologies we have developed for assessing and characterising short-range
order in metallic systems using total scattering and RMC methods \[3-4\]. I will discuss common errors that can
lead to spurious results if not assessed correctly, and the creation of ‘artificial ordering’ or chemical clustering
within a system. In turn, I will discuss refinement strategies that aid in the mitigation of these effects and the
extraction of the order within the system. The framework and numerical quantifiers we have developed to aid
in the description and characterisation of the order present will also be presented. Finally, we will discuss how
these methods may be generalised and used in other chemical systems where local-ordering may be affecting
the properties, including compositionally complex materials, nanoparticles and functional materials \[5\].
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