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Synopsis :

Cooperative researches by 8 laboratories were carried out to observe fine structure in Auger spectra for
chemical state analysis. In general, structure due to chemical effects can be observed from metals and non
metals in conventional electron excited AES.

After the observations of fine structure in AES by using Au, Fe, Ni, Al and their oxide samples, the
following results could be obtained.

1) When the instrumental condition and the sample position are normalized by the electron elastic
scattering profile, the energy observed with various instruments have the almost same value.

2) Auger profile (peak intensity) varies according to the instruments and the measuring conditions
utilized.

3) When sharp Auger spectra appear at the close energy range each other as the case of Fe LMV/Fe
L.MM, the differrence of the spectral intensity ratio between metal and oxide samples is small, but the small
deviation of them, as the case of Fe LVV/Fe LMM whose energy is not close as the case of Fe LMV/Fe
LMM, can be applied to the chemical state analysis.

Key words : Auger electron spectra; fine structure; chemical state analysis; surface analysis; metals and
oxides.
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Table 1. Experimental conditions.
Beam Beam Modulation
Laboratory Apparatus voltage current energy
(kV (uA) (eV
A PHI-ULVACI55 2 1000 3
B PHI-590 3 1 4
C PHI-540 3 10 4
D PHI-595 3 1.5 4
E PHI-600 3 1 4
F PHI-590 3 1 4
G PHI-590 3 1 3
H PHI-555E 5 10-15 3
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Fig. 1. Kinetic energies of Au Auger peaks.
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Fig. 3. Kinetic energies of Al, Fe, Ni and their
oxides Auger peaks in higher energy region.

ANF—IZY T YA Y= OGN O BER
OFBMY, EEREREIH 3% THo /0.

Fe, Ni ® LMM #— Y 2 BT Y~ 2735 LMV,
LVV O ¥ — 23Rk (358, Peck to peak) % Fig. 4
IR T. LMV & LMM @ ¥— 7 i Hid Fe, Ni [
BXUENOOEE, Btz AR, £
7o, FTPTHL, XEMEYTO CXBEEAS V. ThiE
LMM-LMV B @ = 4% v F— 4% 150 eV &/h S ik
o, HEEKEBROLTAF -V BT Y- 7B
TAHEHEINT A=Y —OEEP Yo EEDbRS.

5.0 }
(a)
340 T— ---- Ni ;A~G
3 — Fe /8 4)-6)
e /
N30} /
> !
- ’
= U
S 20f- 2 A-G
..:'_' / 4)~6)
=
_z_, 10 L4
] 1 |
LMM LMV LVV
(b)
4o
p
s i A6
T
o> /
> 20} .
3 : AZG
= 5)
= 10}
._:-l
| 1 |
LMM LMV LVV

Fig. 4. Peak intensity ratios of LMV to LMM and
LVV to LMM for Fe and Ni metals (a), and for Fe
and Ni oxides (b).
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Fig. 5. Kinetic energies of Al, Fe, Ni and their

oxides Auger peaks at lower energy region.
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