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Unraveling the structure of functional materials by
EXAFS spectroscopy and reverse Monte Carlo simulations

Alexei Kuzmin

Institute of Solid State Physics, University of Latvia, Riga, Latvia
IROAST, Kumamoto University, Kumamoto, Japan

Information on the local atomic structure of functional materials is crucial for understanding
and optimizing their properties. It can be obtained by X-ray absorption spectroscopy (XAS),
which allows studying the local environment around the element of interest in both bulk and
diluted samples. The current progress in this field is largely driven by an increase in the quantity
and quality of synchrotron radiation sources, as well as the development of new experimental
techniques and the availability of various sample environments. At the same time, extracting
structural information from X-ray absorption spectra is still a challenging task.

Recent advances in the analysis of the extended X-ray absorption fine structure (EXAFS)
spectra are largely based on the use of atomistic simulations [1], which allow accounting for
many-atom distributions and disorder effects in a natural way. The reverse Monte Carlo (RMC)
method is among such approaches [2]. The basics of the method and its recent applications to
functional materials such as thermochromic materials [3] and high-entropy alloys [4] will be
discussed.
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