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Abstrad.

X-ray photoeledron spedroscopy (XPS) is
known, mainly, as atechnique for surface
analysis. It isespedally valued for the
information that it provides on chemical state by
means of the chemicad shift. Thischemicd shift
depends on the magnitude of two dstinct
contributions; firstly that from theinitial state of
the ion, the Madelung potential etc, and,
semndly, that from the final state of theion.
Thisfinal state cntribution stems from the
relaxation, or polarizaion, of the surrounding
ligands foll owing the core photo-ionizaion
event. Intercdation of ions such aslithium can
be expeded to influencethis second contribution
by itsinfluence on the dedronic pdarizabili ty of
the oxygen ions and by itsinfluence on the
lattice parameters. The dfect of thison the
binding energy israther small but is magnified in
itsinfluenceon arelated process— the emission
of an Auger eledron foll owing core ionization.
A measurement that is ensitive to this effed is
known as the Auger parameter (AP). The APis
the differencein kinetic energy of the Auger
pedk in the spectrum and that of the principal
photoeledron pe&k, cadculated by an
internationally accepted procedure. It has been
shown in recent publications (.Moretti, Satta, and
Filli pone Surfaceand Interface Analysis, to be
published, April 2007) that it is posshble to
cdculate an AP for the freeion from the known
crystal structures of relevant oxides. Thefree
ion value isthe baseline value for an ion that is
not subjeded to any final state effeds. From this
baseli ne the influence of oxygenion
polarizability on the AP becomes interpretable
and measurements of AP as a function of
intercaation or of the formation of mixed oxides
then reved diredly the dfed of thison
polarizability. Polarizability iscrucial to the
dieledric properties of oxides, such asrefradive
index and is of value in optimizing intercdation
compounds for use in opto-electronic devices.

The use of this methoddogy will beill ustrated
by measurements made for the system
Ce,04/V,0s. (Salvi, Decker and Guascito,
Surface ad InterfaceAnalysis, to be published,
April 2001) For this purpose anew in situ cdl
for eledrochemicd intercdation from organic
eledrolytes has been devel oped as an attachment
to the XP spedrometer. The alvantages of in
situ (anaeobic) intercdation will be outlined and
initial results compared with those made ex situ.



