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Development of new calculation techniques for the high-energy spectroscopy and
search for novel orbital orders
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Strongly correlated electron systems have long been studied because of their
fascinating features such as high-temperature superconductance or magnetism. In recent years, the
dynamical mean-field theory (DMFT) has attracted attentions as it can render accurate descriptions of
such strongly correlated systems. In this study, we developed new calculation techniques and a computer
program, which can calculate spectral functions as well as ground state properties of strongly correlated
electron systems accurately, based on the dual-fermion method, an extension of DMFT. We investigated the
metal-insulator transition in the Hubbard model, which is one of the fundamental models of strongly
correlated electron systems. We also discussed soft x-ray resonant diffraction and high-energy
spggtr?scogy as a means to observe orbital orders and conducted analyses of the spectra in materials with
orbital orders.
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