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Real-time synchrotron XPS study on
H-catalyzed film growth of ultra-thin Al,O;
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The growth kinetics of ultra-thin Al,O5; films on NiAI(100) at 500 K were investigated by means of
synchrotron X-ray photoelectron spectroscopy during exposure of the NiAl(100) alloy to molecular beams of
0O,. Photoemission spectra of Ols and Al2p revealed asymmetric shapes after oxidation of the surface to
saturation, indicating that the resulting oxide film contains a significant amount of defects. After oxidation
with the O, beam mixed with H, and H, on the other hand, the oxidation rate was found to dramatically

enhanced. The role of hydrogen in the oxidation process is discussed.
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Fig. 1: Ols XP spectra recorded during oxidation of
NiAI(100) at 500 K under a molecular beam flux
of 4.5x10"% ecm™? s 0,, showing the saturating
growth of an ultra-thin Al,O5 film. The cumulative
0,-beam exposure times are given in the inset.
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Fig. 2: Effect of hydrogen on the NiAl(100) oxidation
kinetics in O, at 500 K, from XP spectra series as in
Fig.1.
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