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Highly N-doped anatase titanium dioxide powders have an optical absorption
band at 2.9 eV and a photo-induced EPR signal with hyper fine splitting, as is the same as N-doped
single crystals. The heat treatment under hydrogen or oxygen atmosphere revealed that the chemical
and electronic environment of doped nitrogen in the powders is the same as the single crystals. XPS
measurement for N1s for the powders indicated that atomic valence of doped nitrogen can be
controlled by the oxidation and reduction heat treatments.

In zirconium oxynitride thin films deposited by reactive sputtering method, main crystalline phase
changes from ZrN through Zr20N2 and Zr807N4 to ZrO2 depending on oxygen flow rate. XPS measurement
revealed a shift of Zr3d band reflecting the ratio of oxygen/nitrogen around Zr ion.
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