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X-ray photoelectron spectroscopy (XPS) is widely utilized for the characterization of surfaces and
interfaces, owing to its chemical and surface sensitivity. Ferroelectrics are intensely studied materials
nowadays, but only recently models were proposed for charge compensation of the depolarization field.
Recently it was shown that high resolution XPS is able to quantify band bending at surfaces and interfaces.
Core level shifts are sensitive to the conduction and valence band bending at interfaces, which is of
particular interest for ferroelectrics (Fig. 1) and for metal/ferroelectric interfaces. In this work we will
review recent results obtained by using XPS to quantify band bendings at metal-semiconductor interfaces,
at free ferroelectric surfaces, and at metal-ferroelectric interfaces, evidencing new phenomena such as
competing Schottky barrier and over-compensation by electrons provided by the metal (Fig. 2), or
preferential adsorption of polar molecules onto areas with well-defined out-of-plane polarization. New
functionalities of ferroelectrics start to be exploited in surface chemistry and catalysis. Fig. 3
demonstrates the interplay between surface core level shifts and the molecular coverage for CO adsorbed

on Pb(Zr,Ti)O3.
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Fig. 2. Depolarization mechanism proposed to explain the vanishing
of the surface band bendings when Cu layers are grounded, together
with observed core level shifts and evidence of Cu nanoparticle
formation by high resolution TEM.
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Fig. 3. High resolution XPS spectra obtained at SuperESCA on an
atomically clean PZT(001) single crystal layer where initially 6000 L
of CO were dosed. Synchrotron radiation promotes CO desorption,
and core levels are shifted tfowards higher binding energies.
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