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Using spectral data processing techniques based mainly on the statistical theory, some attenpts are made to develop a
practical AES/XPS qualitative analysis software including how to make the precise peak detection and adequate transi-
tion line assignment, and to obtain the reasonable identification results finally. The present software is applied to some
typical spectra data as well as the public VAMAS format data downloaded through the network from the Common Data
Processing Systern (COMPRO). Goed analysis results are generally obtained for simple samples, but still some prob-
lems remain for complex samples. We are trying to solve these problems cne by one with the aid of statistical theory

and/or heuristic knowledge of analysis experts.
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Fig. 1 AES spectrum with its second derivative, There are

11 peaks found. Among them, 5 peaks are within
noise threshold, but detected by peak area method,
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Fig.2 Comparison between the first derivative curves for B
and Cl AES spectra.
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Fig.3 AES spectrum of NaCl with identified element
names.

Table 1 Qualitative analysis result of NaCL In this table, ‘Sigma’ means relative standard deviation, ‘Frac’ relative intensity,
and ‘Resull’ total score {certainty factor in%) for the existence of the corresponding element.

Peak Eng(eV) Peak Area(%) Sigma  Peak Left  Peak Right Element Line Energy(eV) Trac(%) Result

18 v 8.2 —380.6 -=305.1 Na LVV 00024 24 50 80
146 29 13.4 2943 169.4 S Lvv 00146 146 100 80
154 54 22,1 177.6 —225.6 S LVV 00146 146 100 80
167 50,3 230.6 1566.3 —2240.3 Cl LYV 00163 165 5 80
Cl LVV 00170 176 100 80

254 7.4 16.2 257.5 —404.1 C KLL 00263 263 100 80
408 2.3 7.9 140.9 —46.4 O KLL 00503 503 100 80
907 1.7 4.6 221.1 94.8 Na KLL 00915 915 10 80
035 5.6 16.4 354.4 —51 Na KLL 00948 948 5 80
948 1.1 4.1 195.6 79.4 Na K1 00948 948 5 8¢
974 23 61.2 811.3 —973.1 MNa KLL 00979 979 100 80
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Fig. 4 AES spectrum of a metallic alloy with identified ele-
ment names,

Table 2  CQualitative analysis result of a metallic alloy.

Peak Eng(eV) Peak Area(%) Sigma  Peak Left  Peak Right Element Line Energy(eV) Frac(%) Result
44 1.4 4.2 —468.8 —4068.8 Fe MVYV 00045 45 106 80
Al LVV 00049 49 3 80
74 3.8 6.9 —139.4 —225 Si LYV 00073 73 5 80
Fe MVYV 00078 78 5 80
267 12.7 13.3 116.7 —250.7 C KLL 00263 263 100 80
363 1.6 39 44,7 —18.4 — - — - —
425 13 25.6 192.6 -174.1 Sn MNN 00427 427 100 80
Sn MNN 00435 435 50 80
433 1.2 4.9 —168.1 —168.1 Sn MNN 00435 435 50 80
Sn MNN 00427 427 100 80
483 6.7 10.5 95.5 =743 0 KLL 00482 482 10 80
504 24.4 38.4 280.8 —366.1 O KLL 00503 503 100 80
593 4.9 4.6 51.7 —78.1 Fe EMM 00589 389 100 80
646 5.8 8.9 371 —-111.9 Co LMM 00646 646 50 80
Fe LMM 00645 645 100 80
699 7.5 13.2 88.3 —97.5 Fe LMM 00700 700 100 80
Ni LMM 00707 707 20 80
Co LMM 0G708 708 106 80
Fe LMM 06712 712 5 80
768 2 4.9 34.1 —15.6 Co LMM 00771 771 106 80
Ni LMM 00772 772 50 80
841 5.2 9.2 63.8 —66.8 Ni LMM 00844 844 100 80
1382 33 5 587 —27.8 Al KLL 01375 1375 10 80
Al KLL 013%0 1390 100 80
Br LMM 01390 1390 100 40
1548 1.7 42 50.3 12.8 Si KLE 01557 1557 10 80
1604 5.5 6.3 88.8 —63.2 Si KLL 01597 1597 10 80
Si KLE 01614 1614 100 80
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Table 3 Qualitative analysis result for a spectrum downloaded from COMPRO data base.

Pealk Eng(eV) Peak Area(%) Sigma  Peak Left Peak Right Element Line Energy(eV) Frac(%) Result
20 14 20.8 —51 —79.9 — — — - -
36 2 51 —403 —41.3 — — — — e
51 254 31.6 —10.1 —72.5 Ni MVV 00056 56 100 80

265 1.4 1.9 23 —1.1 C KLL 00263 263 100 40
469 1.1 1.9 7.5 5.1 o] KLL 00466 466 3 80
485 6 9.1 10.5 —3.7 0 KLL 00482 482 10 80
505 27.1 34.6 313 —38.1 0] KLL 00503 503 100 80
703 4.5 35 32 —3.7 Ni LMM 00707 707 20 80
769 6.6 5.2 104 ~7.6 Ni LMM 00772 772 30 80
839 12.5 10.2 16.7 —16 Ni LMM 00844 844 100 80
Table 4 Qualitative anaiysis result of pure Ag.

Peak Eng(eV) Peak Area(%) Sigma  Peak Left  Peak Right Element Line Eneigy(eV) Frac{%) Resuit
377.8 6 4.9 13.7 —16.8 — - - — -
3743 371 74.5 5432 —631.6 Ag 343/2 373 50 80
3721 1.2 9.6 3.8 —29.4 - — — - —
3683 52.6 93.7 770.6 —902.1 Ag 3d5/2 367 100 80
365.9 24 11.8 30.2 —42.9 Ag 3d43/2-Ka3 364 10 80
364.1 1.1 8.5 16.5 -14.2 Ag 3d3/2-Kad 363 6 80
360 38 18.1 65.1 —54.7 Ag 3d5/2-Ka3 358 10 80
3583 1.7 8.5 23.7 —278 Ag 3d5/2-Kad 357 6 80
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Fig. 5 AES spectrum from the COMPRO data base with
identified element names.
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Fig. 6 XPS spectrum of Ag. Energy axis is not adjusted, The
vertical line segments show the transition line posi-
tion of Ag-3d 3/2 and 5/2.
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Fig.7 XPS spectrum of pure Ag with adjusted energy axis
and correct element names.
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