Resonant X-ray diffraction for the characterization of oxide thin films
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Complex oxides, thanks to their multisite structures, are able to offer an incredibly diverse panel of physical properties. They are the host of the most outstanding multiferroic behaviors. However, their properties are very much dependent upon the cationic distribution in the various available crystallographic sites. If this distribution is easily determined when the oxide is in its bulk form through conventional X-rays or neutrons diffraction techniques, the question is much trickier when considering thin films, where the quantity of matter is much smaller. 
We have addressed this issue for thin films of the room temperature magnetoelectric oxide Ga2-xFexO3 (GFO) by resonant X-ray diffraction. The measurements were performed at the D2AM beamline at the ESRF. We will show that resonant X-ray diffraction allows determining the actual insertion of the cations within the crystallographic structure, their position in the various sites, and the signed orientation of the cell on the substrate. 

