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Accurate first principles calculations for x-ray spectroscopy from polyanion-type ca
thode materials for lithium ion battery
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X-ray absorption near-edge structure (XANES) at L2,3-edges of transition metal is
powerful technique to experimentally observe the change of electronic structure of transition metal ions i
n cathode during charge/discharge cycle. However, a reliable theoretical tool based on the quantum mechani
cs is indispensable for the analysis of these spectra. In this work, new first-principle many-electron app
roaches for L2,3-edge XANES, that can explicitly deal with the electronic correlations between large activ
e space, are developed. Then, the theoretical fingerprints for transition metal L2,3-edge XANES of polyani

on-type cathode materials that can be utilized for the analysis of experimental results are obtained by us
ing these methods.
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