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A practical and simple calibration procedure for determining the energy scale in Auger electron
spectroscopy (AES) by using 2 newly developed idea of a spectrometer offset function is proposed
here. This method enables transformation of the uncalibrated energy scale to be the calibrated
and Fermi-level-referenced ones, The reliability of the calibrated energy scale can be estimated
by the standard error of least-square fitting of the spectrometer offset function to the experimental
values, A round-robin test Involving the different kinds of twelve spectrometers has been conducted
to clarify the effectiveness of this celibration method. Compared with the Fermi-level-referenced
kinetic energies of Ni LaV'V and MaVV, the scatter of these calibration-corrected peak positions
is found to be very low, amounting to 20~30% of the scatter of uncorrected values. It is also found
that the spectrometers with the higher energy resolution tend to have the lower standard errors.
These results clearly sugpgest that this procedure is very useful for the practical calibration of AES
energy scale.
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Fig. 1 Schematic diagram for the energy levels
of emitted Auger electrons and X.ray photo-
electrons which are measured by an electron
speclromeler.
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Table 1 The first, second and third columns
show the Auger transitions and the energy
ranges to be measured, and the calibration
kinetic energies which are Fermi level re-
ferenced, respectively. The stars (%) mean
that the kinetic energy values for Ni MsVV
and LaVV are not calibrated.
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Ag MJNN 335~-365 367. 81
Cu MaVV H0~85 61.16
MaVV 63. 44
Cu LaVV 900~330 918.82
Au NyVV 50~85 70.10
NeVV 72.21
Au MsNg 7Ne,7 1895~2050 2016. 57
Ni MaVV 45~80 59. 4 (k)
Ni TVV 830~-850 846. 1 (k)
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Table 2 The types of respondee’s instruments
and their operation conditions for the round
robin test of spectrometer offset function.

Manufac- N
No.| e efirineed el | Opspasion
code eve tion
1 A-1  |CHA-Fermi 0.25eV FAT
2 B-1 |CHA-Fermi 0.20% CRR
3 A-2  ICMA-Vacuum | 0.32% |4E/E=const.
4 A-3  |CMA-Vacuum | 0.33% |4E/E=const.
5 A-3  [CMA-Vacuum | 0.44% |45/E=const.
5} A-4  |CMA-Vacuum | 0,47% |4E/E=const.
7 C~1  |CMA-Vacuum | 0.56% |4E/E=-const.
8 A-B  |CMA-Vacoum | 0.60% |4E/E=const.
g A-3  |CMA-Vacuum | 0.68% {4E/E=censt,
10 A-6 CMA-Vacoum | 0. 78% [4AE/E=const.
11 A-3  ICMA-Vacuum | 0.83% |4E/E=rconst.
iz A-8  ICMA-Vacuum | 1.0% |AE/E=const.
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Fig. 2 Nickel Auger spectra measured by a
CHA type spectrometer (No. 1}.
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Fig. 3 Youden plot of the respondee’s reported
values for the Fermi level referenced kinetic
energies of Ni L:VV and M:VV. In the case
of CMA type specirometers (No. 8~12), the
vacuwm level relerenced wvalues are transfor-
med into the Fermi level referenced ones by
using a standard vacuum level {(4.50eV}.



TRR A -

- Au MNN
L]

Offset Function (eV)

3.0

N T T A B A Y
] 500 1000 1500 2000

Obserbed Energy (eV)

Fig. 4 The specirometer offset function Wi{Ess.)
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