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Investigation of the thickness of natural oxide layer formed on a nitride
superconductor TiN thin film
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Titanium nitride (TiN), a nitride superconductor, is a promising material for next-generation devices made
by multifunctional structures consisting of nitride layers or by superconducting ultra-thin films with a
thickness down to a few tens of atomic layers. In this study, we investigated the naturally oxidized film
formed on the surface of TiN, which is essential for the practical application of TiN thin film. By measuring
the emission angle dependence of photoelectron intensities from the Ti 2s, 2p, and N 1s core-levels of TiN,
and from the O 1s level using hard X-ray photoelectron spectroscopy (HAXPES), we estimate the thickness
of the naturally oxidized film. The Cr Ka line was used as the photon source.
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Fig. 1. Core-level spectra from TiN/MgO measured at different emission angles.
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Fig. 2. Photoelectron emission angle-dependent Ti-2p core-level spectra of TiN/MgO.
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