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Flexoelectricity vs Piesoelectricity at the Nanoscale

Piezoelectricity (polarization induced by strain) has been studied and utilized for many
decades in useful technologies such as ultrasound scanners or pressure sensors. By
contrast, a close relative of piezoelectricity, flexoelectricity (polarization induced by
strain gradient) has been relatively neglected until very recently. In the last decade,
however, this situation has changed due to the realization that strain gradients can be
very big at the nanoscale. In this seminar, | will give an overview of flexoelectricity,
putting emphasis on new phenomena and functionalities enabled by flexoelectricity
that are not possible with just piezoelectricity. These include control of polarization in
ferroelectrics®, generation of voltage in non-piezoelectrics®®, and even the generation
of asymmetric response in nominally non-polar properties such as elasticity*.
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Prof. Catalan's research explores the functional properties of

' — oxide electroceramics at the nanoscale, and currently the two
main themes of his research are the effects of strain gradients on electrical properties
(flexoelectricity) and the physics and applications of domain walls (domain wall nano-
electronics).
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