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Self-Organizing Maps (SOM) method was applied to the classification of XPS and AES spectra. We have
succeeded in the automatic data classification which was carried out by human hand so far. It shows that the

times have entered in the age when the surface analysis science, too, should introduce a new information
processing technology actively.
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Table 1 16 kinds of animals and their 16 property values (Complete table is in ref.[1]).

dove | hen | duck [goose| owl |hawk |ecagle| fox | dog |wolf | cat | tiger | lion |horse |[zebra | cow
hunt 0 0 0 0 1 1 1 1 0 1 1 1 1 0 0 0
2legs 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0
herbivo 0.5 0.5 0.5 0.5 0 0 0 0 0 0 0 0 0 1 1 1
nocturnal 0 0 0 0 1 0 0 0.5 0 1 0.5 0.5 0 0 0 0
swim 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
stripes 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0
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Fig. 1 The animal map which was made by using a plane SOM.
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Fig. 2 The XPS spectrum data in the energy range of 0 - 1000 eV from 19 samples. From right, peak positions are Mo,Au (<100), Pd,Ag
(200-300), Ti,Sn (400-500), V, Sb,Cr (500-600), Mn, (600-700), Fe, Ni,Co (700-800),Zn,Cu (900-1000). Positions of CoNi alloys are not
described here.
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Fig. 3 The analytical results by the spherical SOM using 19 samples
and 2) is the dendrogram which was based on the right.
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of XPS data of Fig. 2, where 1) is the spherical mapping with 19 labels

32 BEFHRBHRINZZD > XHIREE» D D Al
D AES 5D AT FMAVEALL

SEIX3 1 RO EREY, FTHONERLL
[6]1% > XK DORE IR STV D IEFITHEN
TNHNI=ULOBLETOETFHRESICLD AL
LVV 4= = §HDORERINEND AT M43 HE
WCHW, R % Fig. 81071, 2 20T
M SOM [blossom] ZFAWTCEET L. T Fku s
7 LOFERA Fig. 9IZRT. T KT ATH
MGl E G2 DT NV—T DAY FJVILFig. 10
WRT . AN MVHRRICTREOWNR2 265
2, HRID ERSTWADRGL T, RN ER-
TWAHDNG2 THD. ZHIFAFTHHRS N,
BRI SOM % 1{# 9 & NBKI TR HEWIZ D
RN ETE S, Fig. DT Kua /I L5T20
=T L LD EEIZANFE TIE L5 R AR
B THDLEZOND. ZHLTEKRED LD
R I AT MV EDO%, MBEAFERRE
EZRMz bNE, AT NSO 5 R
DRI LOLMHETS. 2L T, Gl & G2
NP DEERMZ, B2, 74 =0 AER(LE
DEFHREBENEZEICRIBEHEERT LI LN
TEhIE, SOMIEIZ X DN, BEFREBEICHE
TOHOHBHBEEDO FEICRY 5 DAEEND
L. ABOBEHICDIZAT.

- 311 -



Journal of Surface Analysis Vol.12 No. 3 (2005) pp. 308 - 315
wEE T M BREE L~ > 7 (SSOM) 12 3 XPS, AES XN2 MDD TR K.

06 05 {Ir-'l | 03
|

a1 Au

| . Cu
T
i Sn

RN ey m—
Ag

Co
Pd
1 Mo
Ti
1 V
Cr
E — Mn
| Fe
Ni
| Co25Ni75
—l_E_CmSN i55
| Co50Ni50

Co75Ni25

G3

G4

G6

Fig. 4 The dendrogram obtained from the spherical SOM. It separates into six groups from G1 to G6 when cutting it by the dotted line.
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Fig. 5 The spectra of Pd and Mo of G3 in the dendrogram of Fig. 4. Peak positions from right are Mo and Pd in this order.
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Fig. 6 The spectra of Ti and V of G4 in the dendrogram of Fig. 4 Peak positions from right are Ti and V in this order.
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Fig. 7 Spectra of four CoNi alloys and Ni of G6 in the dendrogram of Fig. 4.
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Fig. 8 The spectral change of the Al LVV AES signal from the galvanized steel sheet surface where an electron beam (5 kV, 20 nA) was
irradiated (from Mr. M. Arai of Sumitomo Metal Industries, Ltd.).
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Fig. 9 The dendrogram obtained from spherical SOM. It separates into G1 and G2 when cutting it by the dotted line. The lowest number is
the time series of the electron irradiation.
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Fig. 10 The spectra data separation by G1 and G2 in Fig. 9.
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