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Dynamical mean-field approach to non-local screening in core-excitation process
and strongly correlated electron states
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This proposal, aiming to clarify the electronic structure of the so called
strongly correlated electron systems, constructs a new theoretical framework for the analysis of
fine spectral features observed in core-level X-ray spectroscopies and confirms its efficiency
through the systematic application to concrete systems. We construct a new framework by including
dynamical mean field, which describes effectively the interaction among electrons, to the
conventional framework, and, especially, clarify systematically the fine spectral features coming
from the non-local screening mechanism in the 2p core-level photoemission of 3d transition metal
compounds. We also find several new directions: a first-principles treatment of resonant X-ray
emission spectroscopy (RXES) for rare-earth systems by paying attention on the incident photon
polarization, transition-path decomposed RXES function for single- and poly crystals, and
introduction of Bayesian inference to the X-ray spectroscopy analysis.
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