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Alternation of Ti 2p XPS spectra for TiO, single crystal was measured during Ar ion sputtering. Acceleration
voltage of Ar ion bombardment was from 10 V to 2 kV.

Components of Ti** and Ti*" as reduced states have appeared in addition to the Ti'" state after the ion
bombardment of 2 keV However, although a few amount of Ti>* has been observed in the case of 10 eV
bombardment, Ti** component did not appeared. The intensities of the reduced states (Ti** and / or Ti’") which
have appeared in each acceleration voltage have reached constant after a long sputtering. The saturation shows
that the surface reaches an equilibrium state between the sputtered atoms and implanted ions. Moreover, the
intensities of the reduced states have increased with elevating accelerating voltage of primary ion. The alternation
by 10 V ion bombardment suggests that there is a critical energy for the reduction to Ti** state.
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Fig. 1 Ti 2p XPS spectra of TiO, single crystal as a

function of sputtering time. Acceleration voltage of Ar ion
is 2kV.
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Fig.2  Surface concentration of TiO, single crystal as a
function of sputtering time. Ti 2p XPS spectrum is
separated to three components (Ti"", Ti’" and Ti*").
Acceleration voltage of Arionis 2kV.
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Fig.3  Ti 2p XPS spectra of TiO; single crystal as a

function of sputtering time. Acceleration voltage of Ar ion
is10 V.
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Fig.4  Surface concentration of TiO, single crystal as a
function of sputtering time. Ti 2p XPS spectrum is
separated to two components (Ti** and Ti™"). Acceleration
voltage of Arionis 10 kV.
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Table 1 Current density of Ar ions and sputtering
time when Ti 2p XPS spectrum becomes constant as
a function of acceleration voltage.

Acceleration voltage 10 V 1100 V|500 Vi 2 kV

Current density (uA/em?) | 0.32 | 160 | 2.5 | 2.5

Sputtering time when spectrum| 1300 ] 1100 100 | 7

becomes constant (min)

Table 2 Average projected range (Rp) and
straggling (ARp) of Ar implanted into TiO, as a
function of acceleration voltage.

Acceleration voltage 10V 1100V [500 V| 2kV
Projected range : Ro(nm) | 0.28 | 0.57 | 1.17 | 2.6
Straggling : Z/Rp (nm) | 0.05 | 0.20 | 0.51 1.2
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Fig. 5 Calculated depth profiles (Cz))) of ion

implanted Ar into TiO, single crystal.
Ardose : 5.08 x 10 *-2.51 x 10" ions/em?. Acceleration
voltage of Arion: 10kV.
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Fig.6 Intensities of T and Ti** state of sputtered
TiO,, that the surface reached a steady state, as a function
of the acceleration voltage. The intensities of the states are
normalized by that of Ti**.
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