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Development of all-electron first-principles method for core electron excitation
spectra
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In this project, we developed a first-principles methods, which is capable
in simulating accurate core-electron excited spectra such as X-ray photoelectron spectroscopy (XPS),
X-ray photoabsorption spectra (XAS), X-ray emission spectra (XES), and Auger electron spectra
AES). Conventional Green"s function methods based on the many-body perturbation theory beyond
framework of the density functional theory (DFT) shows an error of a few electron volts in
estimating core electron excited energies up to several hundreds electron volts in comparison with
the experimental values.

In the rest terms, we newly implemented fully self-consistent GW (SCGW) method into our original
program, named as all-electron mixed basis program, and applied it to some small sized molecules.
SCGW successfully improved the accuracy confirmed in the conventional methods.
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