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Development of Mechanical Nano-ferroelectrics induced by nanoscale strain field
of lattice defects
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To overcome the critical nano-dimensions where ferroelectricity disappears
and to mechanically design ultra-small ferroelectrics with atomic and lattice scales, we have
performed in-situ mechanical tests and first-principles analysis based on quantum mechanics for
dislocation cores in SrTi0O3. We find that a spontaneous intrinsic strain field is formed at the
dislocation core, and this strain field induced the ferroelectricity with a few crystal lattice
sizes. Therefore, the dislocation core itself can be regarded as a atomic (or lattice)-scale
ferroelectric material. In addition, mechanical testing and analyses for nano-ferroelectrics have
been carried out and then we clarify the coupling effect between strain and ferroelectricity
(multiphysics properties).
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