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Through the oxygen exposure experiments on Gd, we studied the changes of Auger line shapes in Gd-
NVV and O-KLL according to the initial oxidation. An additional peak originated from Gd oxide was
observed among the NVV line, and the ratio in intensity as an index of oxidation was proposed. In
agreement with the changes in the oxidation index of Gd-NVV, O-KLL peak increased in intensity linearly in
the beginning, followed by a plateau, and shifted by 2eV toward lower kinetic energy. Based on the results
obtained, we studied the residual gas adsorption on sputter-cleaned Gd with increasing times in the UHV
chamber of commercial AES apparatus, whose base pressure was achieved less than 1.3X 107 Pa, and the
residual gas related to Gd oxidation was estimated at the partial pressure of 8 X 10™ Pa.
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Figure 1(a) Narrow-scan AES Spectra of

Gd-NVV with energy resolution of 0.5% from
Gd: (upper) sputter-cleaned and (lower)
oxygen-exposed.
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Figure 1(b) Narrow-scan AES Spectra of

Gd-NVV with energy resolution of 0.1% from
Gd: (upper) sputter-cleaned and (lower)
oxygen-exposed.
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Table 1 AES measurement conditions.

Region Start Stop Step AE/E Dwell time Scan
Gd-NwW 60eV 160eV 0.2eV 0.5% 100msec 10 times
O-KLL 450eV 530eV 0.2eV 0.1% 100msec 10 times
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Figure 2(a) Wide-scan AES Spectra from
Gd: (bottom) sputter-cleaned, (middle)
oxygen-exposed, (top) 24h-kept in UHV,
respectively.
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Figure 2(b) Wide-scan AES Spectra from
Cu: (lower) sputter-cleaned and (upper)
oxygen-exposed.
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Figure 3(a) Changes of narrow-scan AES

Spectra of Gd-NVV with increasing oxygen

exposures., Oxygen exposures are 0, 0.05, 0.1,

0.3, 0.5, 0.7, 1, 3, 5, 10L, respectively, from the

bottom spectrum to the top one.
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Figure 4(a) Changes in the oxidation index of

Gd-NVV as a function of oxygen exposures.

Estimation of Residual Gas in UHV Chamber....

150000 .
o 125000 F
E e .,
s :L"‘*"‘_" TR Mg
€ 100000 o~
2 e A N O
a _._._,..—n.,._‘./‘“"‘---r/‘ N e
2 ::"‘_‘_’"___,,.._m_..f'—-v-—«--/ /’\\\\__.Z'_.,
= 15000 f e T T
50000 B

440 450 460 470 480 450 500 510 520 S30 540
Kinetic Energy (eV)

Figure 3(b) Changes of narrow-scan AES
Spectra of O-KLL with increasing oxygen
exposures. Oxygen exposures are 0, 0.05, 0.1,
0.3, 0.5, 0.7, 1, 3, 5, 10L, respectively, from the

bottom spectrum to the top one.
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Figure 4(b) Changes in the peak area intensity of

O-KLL as a function of oxygen exposures.
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Figure 4(c) Changes in the peak energy of O-

KLL as a function of oxygen exposures.
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Changes of narrow-scan AES

Spectra of Gd-NVV with increasing times in UHV

after the sputter-cleaning. Keeping times are 0, 1,

3, 6, 9 h, respectively, from the bottom spectrum to

the top one.
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Figure 6(a) Changes in the oxidation index of

Gd-NVV as a function of keeping times in UHV.
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Changes of narrow-scan AES

Spectra of O-KLL with increasing times in UHV

after the sputter-cleaning. Keeping times are 0, 1,

3, 6, 9 h, respectively, from the bottom spectrum to

the top one.
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Figure 6(b) Changes in the peak area intensity of

O-KLL as a function of keeping times in UHV.
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Figure 7(a) Relationship between O-KLL
peak area intensity and oxidation index of
Gd-NVV in both the cases of exposing to
oxygen and keeping in UHV,
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Figure 7(b) Relationship between O-KLL

peak area intensity and O-KLL peak energy
in both the cases of exposing to oxygen and
keeping in UHV.
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Figure 8 Expansion of fig. 4(a), shown
changes in the oxidation index of Gd-NVV as
a function of oxygen exposures.

Table 2 The inclination at the second linear
part in the beginning, followed by a plateau,
estimated from fig. 4 and 6.

(@ (0)
Fig. 4 2.1E(-1) 8.7E(4)
Fig. 6 4.5E(-2) 1.8E(4)
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