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In this study, the authors measured the ratio of the peak area of photoelectrons from s-orbitals to that of the p-orbitals for
six elements (Al, Si, Cu, Mo, Ag and Au) resulting in eight s:p ratios. We used two angles (90° and 54.7°) between the inci-
dent X-ray beam and the photoelectron detector to investigate elastic scattering effects on the distributien of photoemission
from the samples. The data obtained were compared to calculated vaiues. When elastic scattering effects are accounted for,
the ratic of s- to p-orbitals by XPS should be independent of angle. The experimental results from five of the eight elemen-
tal ratios showed this angular Independence. We believe that other effects, such as electron diffraction, will be need to be con-

sidered in order to get complete agreement.
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Fig.1 The angular distribution of X-ray photoelectrons cal-
culated with 4 asymmetry parameters.
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Fig.2 The angular distribution of emitted photoclectrons are
altered into angular independent distribution by elastic
scattering in the solid.
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Fig.3 The calculated ratio of the asymmetric angular distri-
bution of Au 4s and Au 4p photoclectrons peaks. Cal-
culations are based on the J values by Reilman et al.?
and on the § * values by Jablonski®.
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Fig. 4 The schematic diagram of the experiment. The mea-
suremenis were performed with X-ray source to analyzer
angles of 54.7° and 90°,
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Raw Data(cps * eV) (s/p)
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Al és 2297000 1055400] 1.62 1.51 1.07 1.21 1,18
Al 2p 1414000 657200
Si 2s 11860000  BOI10000F 1.54 1.17 1.32 1.19 1.15
Si 2p 7680000  BA50000
Cu 2s 1015600 891800| 0.14g 0.116 1.27 1.1 1.08
Cu 2p 5866000 7633500
Cu 3s 466500 356500; 0.360 0. 356 1.03 1.09 1.07
Cu 3p 1297500 1020000
Mo 3s 440250 442000 0.164 0.162 1.01 1.97 1.05
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Ag 3s 375200 355700] Q.34 0. 40s 0,857 1.08 1.05
Ag 3pis2 1088500 879000
Ag 4s 375000 205775 0.236 0. 242 0.976 1.06 1.04
Ag 4p 1586000 845600
Au 4s 287200 229600 0.372 0. 358 1.04 1.07 1.05
Au 4dpss2 772200 641200
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