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The initial growth of oxide on the Ti(0001) surface using a translational kinetic energy £, controlled O,
molecular beam was investigated by real-time photoelectron spectroscopy to clarify the oxidation reaction
dynamics. From the E\dependence of initial sticking probability Sy which shows a decrease with increase of £,
with having a small dip at 0.55 eV, it is concluded that O, molecules dissociate through the physisorbed state
with a small energy barrier to the chemical adsorption state. Peak-fitting analysis of O 1s spectra indicates that
the oxidation state at the initial stage concerning with Spincludes not only the low oxidation state such as TiO

but also the high oxidation state such as Ti;Os.
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Fig. 1. O, dosage dependence of O 1s spectra taken in
situ during oxidation on the Ti(0001) surface using
an O, beam with a translational kinetic energy of

0.55eV.
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Fig. 2. (a) O, dosage dependence of O 1s photoelectron

intensity taken in situ during oxidation on the

Ti(0001) surface at £, =0.03, 0.55 and 1.50eV.(b) O,

dosage dependence of the oxygen uptake rate
obtained by differentiating the O 1s intensity curves
in (a).
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Fig.3. Translational kinetic energy dependence of the
initial sticking probability for adsorption of O,
molecule on the Ti(0001) surface at room temperature.
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Fig. 4. (a) Peak-fitting analysis of O 1s spectrum with five
chemically shifted components obtained at 127.3 L of O,
dosage. (b) O, dosage dependence of the O 1s intensity
for the five components indicated in (a).
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