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Theoretical Study of Core-Ionization and Core-Excitation Spectra of
Transition Metal Complexes

oNaoki Nakatani'
! Department of Chemistry, Tokyo Metropolitan University

[ Abstract] X-ray absorption spectroscopy (XAS) is known as a useful tool to
experimentally observe local structure and electronic state of a wide variety of molecules with
atomic resolution. Particularly, it is applicable to non-crystalline and/or paramagnetic
molecules such as iron complexes, in which X-ray diffraction and NMR spectroscopy don’t
really work. In 3d transition metal complexes, however, XAS spectra are too complicated to
understand because of strong electron correlation effect between core-excited electron and 3d
electrons. In this study, we theoretically investigated the XAS of a paramagnetic iron complex
([FeL2SciOPP]), especially a near-edge structure (XANES), based on the RASSCF level of
theory. Our computational results agreed with experimental spectra, at least qualitatively,
without any empirical parameters those are employed in the previous works. Indeed, the
experimentally observed two main peaks consist of hundreds of peaks which are assigned to
2p-3d transitions, indicating that the computational simulation can seek deep knowledge out
from the spectra.
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