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Quantitative X-ray Photoelectron Spectroscopy
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X-ray photoelectron spectroscopy (XPS) is one of the effective tools for surface analysis. It has
been said that basic principle of XPS is not so complicated, so the quantitativity is better than
other methods like AES (Auger electron spectroscopy) or SIMS (secondary ion mass spectrometry).

In this report the guantification by XPS and the limitations are briefly described.
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Fig. 1 XPS wide-scan spectrum of copper metal, Fig. 2 XPS spectra of copper 2nd copper oxides.
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Fig., 3 Geometry of XPS.
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Fig. 4 Photoionization ecross-sections versus atomic number calealated by Scofield.

Table 1 Asymmetry parameter, 8, for Al K. (1486.6 eV} X rays incident on atoms®.

T

zZ 5 z g z 5 z 8
5 0,38 25 0.83 40 1.186 X 50 1.71
10 ©.69 30 008 45 123 | 55 1.71
op ¢ 15 109 3B 110 50 1.28 | 80 1,73
20 185 40 1,16 55  1.32 ! 65 173
25 146 3d { A5 1.20 60 1.a3 | 70 1.73
30 1.40 50 1.20 65 133 5p ¢ 75 1.73
55  1.14 : 4d « 70 131 80 172
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20 1.28 65 0.82 80 1.23 90 1.71
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a6 152 35 1.59 90  1.08 100 160
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55 1.48 60 1.70 i 66 1.04 oy 1.34
80  1.19 ipd 8 189 70 1.05 95  1.82
70 1.68 75 1.04 100 1.81
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Tig. 5 Mean free paths of electrons versus their kinetic energy obtained
by various equations and experiments.

Table 2 Relative inelastic mean free paths
caleulated by various formulae

Seah and ,
Dench’s Penn’s 0.7 .85
equation® equation L F
(inorganic)| °Y
AN 2 pasa) 1.06 1.09 1.09 | 1.08
HCu 2psm)
Z;".([‘Zl 2;;;2) 0. 88 0.83 0.85 0.89
r

* Monolayer thickness of 0,15 nm is taken.
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