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Sparse modeling of extended X-ray absorption fine structure

(lKumamoto Univ., *Univ. Tsukuba, 3Aichi SR, *SAGA-LS, >Univ. Tokyo)
Olchiro Akai,' Hiroyuki Kumazoe,' Yasuhiko Igarashi,? Fabio Iesari,’ Kazunori Iwamitsu,'
Toshihiro Okajima,’ Yoshiki Seno,* Masato Okada’

To analyze extended X-ray absorption fine structure (EXAFS) data, we propose a Bayesian
sparse modeling method with basis functions" representing two-body multiple scattering of
photoelectron waves by the Hedin-Lundqvist potential”. This method does not require a
structural model in advance, and we can analyze the respective long-range partial distribution
function with the correct interatomic distances together with identifying the respective
elements. In addition, this method has high noise tolerance and is especially useful for the
materials with weak X-ray absorption and for analysis of severe signal-to-noise ratio EXAFS
data. By applying this method to analyze the EXAFS data measured at the K-edge of Y atoms
in a YO,H, epitaxial thin-film crystal”, the radial distances of the first nearest O atom (Y-O)
and the second nearest Y atoms (Y-Y) were correctly estimated, and the ratio of these radial
distances indicated that the interstitial O-site is tetrahedral® in the fcc lattice structure of Y
atoms. These results are based on the research supported by JST, CREST, JPMJCR1861 and
JPMIJCR1761.
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