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This study is one of the earliest works to define elec-
tron attenuation lengths for Auger electron spectros-
copy (AES) and X-ray photoelectron spectroscopy
(XPS). The data are measured by the overlayer tech-
nique; in situ, on a quartz crystal oscillator of high
stability and sensitivity, for several systems. Data of
this type are vital for the quantification of AES and XPS
and still, today, represent major sources of uncer-
tainty. The 1979 paper is a compilation of all pub-
lished measurements of electron inelastic mean
free path lengths in solids for energies in the range
0-10,000 eV above the Fermi level. [The SCI/® indi-
cates that this paper has been cited in more than 290
publications.]
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The reason for this work was our requirement
to use Auger electron spectroscopy (AES) to
measure sub-monolayer levels of segregants at
grain boundaries. In order to quantify the spec-
tra, we needed the attenuation lengths (ALs) of
the Auger electrons involved.' Of course, at that
time, the term attenuation length had not been
used in this context and, to give a handle to the
parameter we were measuring, the term inelas-
tic mean free path (IMFP) was coined. The IMFP
was the measured parameter characterising the
exponential increases and decreases of the ob-
served overlayer and substrate Auger electron
intensities in a classical layer-on-substrate depo-
sition experiment. Today, this definition is re-
served for the AL, whereas the IMFP is now
taken to be the equivalent characteristic in the
absence of elastic scattering.

Since neither of the above terms was in use at
the time of this work, the phrase electron range
was used in the title to attract the relevant read-
ership. But, on the first page, the reader is told
clearly that the paper is not about “ranges” at all
but about the IMFP or, as we now call it, the AL.
If you are confused, the bad news is that various
workers have redefined these terms to suit their

own purposes over the years and only now are
internationally valid definitions being formu-
lated.

At the time of this work, we were studying the
grain boundary segregation of tin in iron. Later
we were to publish the measures of ALs in that
system? and both the grain boundary? and sur-
face* segregations. However, the discerning
reader will notice that there is no mention of tin,
iron, or segregation in this study at all. The rea-
son for this is that the other party (code name
Apollo) was at a conference in Australia during
the period of this work and also during the prep-
aration of the manuscript (he used to travel by
boat to Australia in those days and that, unfortu-
nately, meant that for a period of many weeks
staff had to rely on their own imagination to
decide what research to undertake).

Against the above background, the paper es-
tablished several points: (i) ESCA was as surface

. sensitive as AES; (ii) the quartz crystal oscillator

could be used, in situ, to measure sub-mono-
layer deposits of metals in overlayer experi-
ments; (iii) direct or differential AES measure-
ments could be used; and (iv) the geometry of
the analyser could be taken into account to de-
duce the ALs according to a simple algorithm.
Unfortunately, the accuracy of these experi-
ments is limited by the quality of the layer-by-
layer system deposited. Very few materials sys-
tems adopt such a simple structure and, if they
do not, the data then become very hard to inter-
pret with any accuracy.

Over the years there have been a number of
compilations of experimental data from such
overlayer experiments, and that approach has
led to some simple predictive relations for the
electron energy and material dependence of the
AL. The accuracy of these predictions is not
high. So, theoretical predictions have been made
of IMFPs5 and the elastic scattering’ necessary to
convert these data to ALs. At the present time,
this is a sector of serious activity since the prob-
lem has not been accurately solved and is cen-
tral to the quantification of atoms on surfaces
using AES or X-ray photoelectron spectroscopy.
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