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Abstract

Flexoelectric effects are defined as the linear coupling relationship between the applied
inhomogeneous strain field and the induced electric polarization (direct effect) or the applied
inhomogeneous electric field and the induced strain field (converse effect) in condensed matter
systems. Although flexoelectric effects are similar to piezoelectric effects, the fundamental
physical mechanisms behind them are different. Flexoelectric effects exist in all dielectric
materials, whereas piezoelectric effects only exist in the materials with non-central symmetry
crystal structures. Usually, flexoelectric effects are too small to be clearly observed in bulk
materials. However, it has been proved that, at the mesoscopic scale, those effects not only can
be easily detected but also are believed to have significant influences on material properties. For
example, flexoelectric effects may play an important role in the origin of the so-called “dielectric
dead layer” in nanoscale capacitors. In this seminar, the current theoretical and experimental
studies on flexoelectric effects will be summarized. The related research topic, flexoelectric
effects in bio-materials, in my group will also be introduced.
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