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Over the past 10 years, many efforts have been devoted
to the (re-)examination of structural distortions in
perovskites under high-pressure in order to identify
general rules for their evolutions and interactions with
reducing volume. I will present structural characterization
of various model ]perovskites such as PbTiO, 12
SrTi03[3], CaTiO3[4 and the multiferroic BiFeb 5,61
Through those example, I will show that the use of single
crystal x-ray diffraction and Raman spectroscopy allows
precise determination of symmetry adapted strains and
order parameters and will discuss the appearance of either
new kinds of large cells structures or the unusual
emergence of a polar phase at high pressure.
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Strontium titanate (SrTiO,) is an oxide crystallizing
with cubic perovskite-type of structure that exhibits a
high tunability of electronic properties by means of
defects. Apart from dopants, especially intrinsic defects
and predominantly oxygen vacancies may severely alter
the crystal’s properties.

We have investigated the dynamics of oxygen
vacancies in SrTiO, causing structural as well as
symmetry changes under influence of an external electric
field. Defect migration and separation in the crystal
induce remarkable electronic modifications, accompanied
with whole regions of a new metastable phase exhibiting
repealed centrosymmetry, polar character and pyro- as
well as piezoelectricity. These structural changes have
been thoroughly studied by means of in-situ X-ray
Diffraction, I-V characteristics, Raman, Sharp-Garn and
Resonant X-ray Scattering. Structural dynamics in
response to the electric field occur on two different
time-scales, due to slow ionic transport on the one hand
and rapid electronically driven atomic displacements on
the other. Theoretical models have been developed to
account for the experimental findings and will be
presented in conjunction to the experimental results.
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