Multiple-Edge EXAFS/RMC Refinement for 3D Local Structure in SrTiO3
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ABSTRACT
Conventional EXAFS analysis is still often performed edge by edge, although many functional materials contain several absorber atoms whose local environments are strongly coupled. A single-edge fit can reproduce an EXAFS spectrum while leaving correlated distances, disorder factors, multiple-scattering contributions and light-element positions underdetermined. We present a practical multiple-edge strategy in which Sr-K and Ti-K edge EXAFS spectra of SrTiO3 are fitted simultaneously to one reverse Monte Carlo (RMC) structural model [1-4]. The aim of this presentation is methodological: to show how two absorption edges provide complementary constraints that make the local oxygen geometry and angular distortions observable within standard hard X-ray EXAFS. It also aims to facilitate use of RMC for EXAFS analysis as RMC remains underused in routine EXAFS analysis, especially as a complement to conventional shell fitting.
Transmission spectra of SrTiO3 collected from 26 to 300 K were analyzed with EvAX using a 6×6×6 tetragonal supercell (4320 atoms), multiple scattering paths, and Morlet wavelet-transform comparison [2]. 
The SrTiO3 benchmark illustrates why multiple-edge modelling matters. Earlier single-edge RMC analyses could not resolve the antiphase TiO6 octahedral rotation, whereas simultaneous Sr-K/Ti-K refinement recovers radial distribution functions, MSRDs, Voronoi volumes, and oxygen-position distributions from one consistent 3D model [1]. The local model shows rigid Ti-O bonding, softer Sr dynamics and an in-plane TiO6 rotation reaching 2.7° at 26 K. This approach also builds on one of the early two-edge EXAFS/RMC-EA demonstrations in MnWO4 and Mn0.7Co0.3WO4 [4,6]. Multiple-edge EXAFS/RMC therefore offers the XAS community a robust and practical route from spectra to three-dimensional local structure.
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