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Spectroscopic investigation of complex perovskite oxides
Yu.V. Egorova

Air-exposed systems SrTiOx/B/Si with different interlayers (ILs) (B: SiO2, Si3N4 and HfO2) grown by the atomic layer deposition (ALD) technique were studied using near edge x-ray absorption fine structure (NEXAFS), soft x-ray photoelectron spectroscopy (XPS) and hard x-ray photoelectron spectroscopy (HAXPES). It was established that the material of the IL influences strongly the lowest unoccupied bands and local atomic structure of the SrTiO3 film. In the case of SiO2 IL the SrTiO3 film is characterized by nearly ideal cubic structure. The Si3N4 IL supports the enrichment of the air-exposed film. Presumably the enrichment of Sr occurs predominantly in the near surface range of the film. The HfO2 IL promotes the violation of the structure creating numerous defects inside the film. The surfaces of all the investigated SrTiOx films are carbonate-rich surfaces in the form of SrCO3. The SrCO3 content is minimal/maximal in the film grown on the SiO2/HfO2.
Complex (Ba0.5Sr0.5)(Co0.8 Fe0.2)O3-δ (BSCF) samples with Nb substitution (5, 10. 15, 20 mol%) for Co/Fe atoms were also investigated using near edge x-ray absorption fine structure (NEXAFS). It was established that Nb substitution leads to change of the local environment of Co/Fe atoms. The sample with 10 mol% Nb substitution for Co/Fe is characterized by octahedral environment of Co/Fe atoms. All other samples contain the Co/Fe octahedral and tetrahedral environment. The proportion of tetrahedrally and octahedrally coordinated sites in the structure depends on the concentration of Nb.
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