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Multiplet code for X-ray spectroscopy - a new
approach for low symmetry
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The analysis and interpretation of state-of-the-art synchrotron x-ray measurements often have to rely on the
theoretical understanding of the splittings of the atomic energy levels relevant to the case, and the simulation
of spectra. Besides electron-electron interaction and spin-orbit coupling, the crystal field may contribute to
the multiplets in a non-trivial fashion, particularly when the crystal symmetry is low. The existing multiplet
codes based on describing the crystal field by its symmetry are therefore not suited to cases where the symme-
try is destroyed. We therefore propose a computational approach to calculating the multiplets and XAS/RIXS
spectra that does not require a knowledge of the crystal field symmetry, but where the crystal structure is
entered as point charges. The Coulomb interactions and the crystal field as point charges are explicitly cal-
culated, while the spin-orbit interaction is obtained from the solution of the atomistic Dirac equation in the
density functional theory formalism. Therefore no parameterisation is required in order to calculate the mul-
tiplets. Scaling factors aiming at adjusting the screening effects on the radial functions are however available
and can be used to fit the spectra. Various XAS and RIXS examples will be discussed, in particular in view of
the polarisation dependence and symmetry of the crystal field.
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