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The development of environement friendly and sustainable chemical processes represents a major s
ocietal challenge. The transformation of solar energy into chemical energy stored in the form of hydro
gen, through photoelectrochemical water splitting is a seductive method that has the important adva
ntages of being carbon dioxide emission free. Oxides / oxynitrides offer a very wide range of propertie
s allowing for a multitude of applications including solar water splitting and/or CO2 reduction. Howe
ver, their performance is often deceiving due to unfavorable band gap or charge recombination.  

We have been developing model thin films for solar water splitting prepared by plasma-assisted mol
ecular beam epitaxy for several years, in order to understand the relevant parameters to improve thei
r performance. We studied the effectiveness of doping (Ti and O vacancies) in Fe2O3 [1,2], the role of 
electric polarization in BaTiO3 [3, 4], charge carrier migration [5] and more recently the impact of nitro
gen doping [6] where we used an original approach consisting in using the substrate as the oxygen su
pplier during growth. The layers were characterized by a variety of laboratory and synchrotron radiatio
n techniques. Each system allowed pinpointing the role of specific parameter in the improvement of t
he photoelectrochemical activity of the film. 
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