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Local structure analysis of Cr atoms in chromium oxynitride epitaxial films
on MgO substrate by Cr-K edge X-ray absorption fine structure
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Chromium oxide epitaxial film on MgO substrate has the same rock salt-type structure as chromium
nitride film. Nevertheless, the chemical composition is Cr,Os, the same as the corundum type. In rock-salt
type chromium oxide epitaxial film, it is expected that the valence of chromium is +3 and that atomic
vacancies are introduced at the chromium positions for charge compensation. In the present study, Cr-K edge
XAFS measurements were carried out for chromium oxynitride epitaxial films on MgO substrates to
investigate the valence and local structure of chromium in detail. As a result, it was found that chromium
takes the trivalent state and that atomic vacancies are introduced at chromium positions with increasing
oxygen content ratio. These facts indicate that the local structure around chromium in rock-salt chromium
oxide epitaxial film is similar to that in corundum chromium oxide.
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Fig. 1: Cr-K edge XANES spectra Fig. 2: Radial distribution functions of
of chromium oxynitride epitaxial chromium oxynitride epitaxial films.
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