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LETTERS TO THE EDITORS

Comments on Peak Assignments in the Photoelectron
Spectrum of Alumina

In a recent paper Defossé et al. (1) point
out the potential value of the secondary
electron loss peaks, in a photoelectron
spectrum, for the detection of alumina
phases. We feel the spectrum they present
may be misleading since the major com-
ponent of the Al,, satellite in their Fig. 1
is undoubtedly the Al (KLL) Auger peak,
although they do not identify it as such.
This Auger peak is induced by the Brems-
strahlung radiation from the X-ray source.
In Fig. 1 we show in the upper curves a
spectrum from alumina obtained on our
V.G. ESCA 3 instrument in AlK« radiation.
The peak observed by Defossé et al. is
marked X. The spectrum shown in the
lower set of curves is of the same sample
but obtained in MgKea radiation and it is
clear that the peak X is no longer present.
The spectra in Fig. 1 have been arranged
according to a common binding energy
scale to provide correlation with the same
scale used by Defossé et al. However, it
should be noted that the kinetic energies of
the electrons at the peaks obtained in
AlKo and MgKe radiations, respectively,
will differ by the difference in their photon
energies, i.e., 233 eV. The kinetic energy
scales provided show that the peak marked
X, obtained in the AlKa radiation at a BE
of ~100 eV appears in MgKa radiation at
the same kinetic energy, although here it is
at an apparently negative binding energy.
It is this behavior which identifies it as
the KLL Auger line of aluminum.

An important part of the evidence pre-
sented by Defossé ef al. in their interpreta-
tion of this peak as a discrete energy loss
satellite was its correlation in appearance
with the similar satellite in the O,, spec-
trum. Curves for the oxygen 1s region are
given in Fig. 1 and show that these peaks
are not related to the peak X since they
remain unchanged in the two radiations.
They are similar to the broad low intensity
peak seen in MgKea radiation. It is this
residual peak, only seen after removal of
the KLL Auger peak, which corresponds to
that seen in the energy loss spectra.
Defossé et al. pointed out two consequences
of the presence of the peak X. First, it can
have a certain value in interpretation of
the phases present in alumina/silica co-
precipitates. We have not found the in-
tensity of the Auger peak to vary markedly
with phase structure as does the peak
described by Defossé et al. However, this
effect may be a combination of its decreas-
ing intensity relative to that of the Si,, line
in their series of samples and a small peak
shift. We have commented in a previous
paper (2) on the useful chemical shifts of
the Al (IXLL) Auger peak and this could
be of value in the type of work described
by Defossé et al. For example, Fig. 2 shows
the chemical shift of 6.8 eV between the
Auger peak of Al° and Al*t seen in the
spectrum of partly oxidized aluminum
foil in both AlKa and MgKa radiations.
While this effect can be seen in the Brems-
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Fia. 2. Partially oxidized aluminum showing the
chemical shift on the Bremsstrahlung Auger peak.
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strahlung induced peak, we would recom-
mend the use of a radiation able to excite
both the Al;, and Al (JXLL) peaks, such as
SiKa as described previously (2). We
cannot agree with Defossé et al. that the
peak intensity has any value in the identifi-
cation of a particular aluminum compound.

The second consequence discussed by
Defossé et al. is that the peak X can give
an error in this quantitative interpretation
of the Al/Si ratio as it falls close to the
Sis, peak. Since the intensity of peak X is
proportional to the intensity of Brems-
strahlung radiation, which is an instru-
mental parameter, it has an unpredictable
height relative to the Al,, peak. This
problem would of course be eliminated by
obtaining the spectrum in either MgKa or
SiK« radiations.
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