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Presentation Abstract

The talk focuses on the development of resonant inelastic X-ray
scattering (RIXS-spectroscopy) using synchrotron radiation to study
the electronic structure of solids. The examples of using of RIXS-
spectroscopy to study the dispersion of the energy bands E(k) in
crystals (band mapping), selective excitation of atoms in
nonequivalent layered compounds and graphene oxide, the local
atomic and electronic structure impurity atoms of 3d-metal (Me) in
diluted magnetic semiconductors (DMS): GaAs: Mn, TiO2: Co, ZnO:
Mn. It is shown that the impurity atoms can replace not only the
cationic sites (S) in the DMS-connections, but also occupy the
interstitials (I), which leads to Me (S) - Me (I) exchange interaction.
Depending on the type of magnetic impurity - ferromagnetic or
antiferromagnetic it may increase or weaken the Curie temperature.
In conclusion, the response of RIXS-spectra on the correlation
effects in a new class of superconductors — iron pnictides (LaOFeAs,
LiFeAs, NaFeAs, CaFe2As2) and chalcogenides (FeSe) is discussed.
On the basis of comparing X-ray spectra with the numerical (LDA)
and (LDA + DMFT) electronic structure calculations, it is concluded
that the electron correlation effects are rather weak in iron
pnictides, whereas in iron chalcogenides they are expressed more
strongly.
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