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ABSTRACT
X-ray absorption spectroscopy provides insight into the local atomic structure surrounding a specific element and is ideally suited for studying multicomponent compounds such as solid solutions and high-entropy materials. Simultaneous analysis of the extended X-ray absorption fine structure (EXAFS) spectra of all constituent elements allows the determination of a robust structural model but requires the use of specialized methods. Multi-edge EXAFS analysis using reverse Monte Carlo (RMC) simulations [1] has proven to be a reliable approach for addressing this task [2]. The RMC method makes it possible to probe subtle structural effects beyond the first coordination shell,  in the medium-range-order region where coordination shells overlap and contributions from many-atom distribution functions, known as multiple-scattering effects, become important. 

Here, the application of the RMC method to the analysis of local structural distortions in tungstate compounds is demonstrated through three specific case studies: the observation of exchange-coupled Ni2+ ions in wolframite-type NiWO4 and ZncNi1−cWO4 solid solutions with high nickel content (c  0.6) [3]; the suppression of the Jahn-Teller distortion of [CuO6] octahedra in the high-entropy tungstate (MnCoNiCuZn)WO4 [4]; and the relaxation of the local atomic structure around W5+ polaronic centers in proton-intercalated scheelite-type tungstates [5]. 
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