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Translational Energy Effect of O, molecule for Growth of Very Thin Oxide on
Ti(0001) Surface
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The initial oxidation reaction on the Ti(0001) surface using a supersonic O, molecular beam was investigated
by real-time Ti 2p and O 1s photoelectron spectroscopy. The initial sticking probability of O, molecule
decreased monotonously with increasing translational kinetic energy, indicating that dissociative adsorption of
O, molecule on the Ti(0001) surface occurs through a physisorbed state (trapping-mediated adsorption). From
the O, dosage dependence of the oxidation state and oxide thickness, it is revealed that the growth kinetics of

oxides is significantly affected by the translational kinetic energy of O, molecule.
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Fig. 1. O,-dosage dependence of Ti 2p spectra taken in
situ during oxidation on the Ti(0001) surface at
23 °C. The translational kinetic energy E, and
incident angle of a supersonic O, molecular beam
was 2.25 eV and 10° from the surface normal,
respectively.
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Fig. 2. O,-dosage dependence of (a) oxygen uptake
obtained from the integrated Ols intensity, (b) Ti 2p
intensity for the oxidation state of TiO (@), Ti,O;
(O), Tiz0s5 (A), and TiO, (A), and (c) oxide
thickness obtained from Fig.2.
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Fig. 3. Translational kinetic energy dependence of the
initial sticking probability S, of O, molecule on the
Ti(0001) surface measured at 27°C. The S, was
obtained by O 1s photoelectron spectroscopy using a
characteristic X-ray (& »=1253.6 ¢V: @) and a
synchrotron radiation (h v=662.2 ¢V: O). The solid
line is a guide for eyes.
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Fig. 4. Ti 2p photoelectron spectra of the oxidized
Ti(0001) surface with an O, dosage of 14441 L at E,
=2.25 eV and with an O, dosage of 7612 L at E,=
0.03 eV, compared with that of the single crystal
TiO,(001) surface.
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