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First principles calculations of optical and x-ray spectra from
atomic coordinates alone1 J.J. KAS, M. PRANGE, F.D. VILA, Y. TAKIMOTO,
J.J. REHR, University of Washington — Theoretical calculations of various x-ray
and optical spectroscopies often rely on semi-empirical or phenomenological models
to account for many-body effects and thermal vibrations. Typically such models in-
clude a number of parameters which complicate fitting schemes that extract physical
quantities from experimental spectra. Here we present an approach for ab initio cal-
culations of these spectra starting from structure alone. A many-pole model of the
dielectric function is introduced to calculate the self-energy and spectral function,2

while a density functional theory calculation of the dynamical matrix is used to
calculate effects of thermal vibrations. 3 In addition, core-hole effects are incor-
porated with RPA screening. 4 This approach has been incorporated into FEFF9,
a new version of the real-space multiple-scattering FEFF code for broad spectrum
calculations of various optical and x-ray spectra.
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