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Evaluations of Functional Domain Boudaries
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Recently, domain boundary becomes one of the hot topics in ferroics. Thanks to the development
of experimental techniques over the last decade, it has become clear that the domain boundaries
exhibit their own physical properties which are different from those of bulks. In particular, the
electrical transport properties of domain boundaries have been intensively studied in various
ferroelectric oxides. Among lots of interesting physical properties observed at the domain
boundaries, we are interested in the appearance of polar nature at the domain boundaries in non-
ferroelectrics. We performed a second harmonic generation microscope (SHGM) observations
on ferroelastic CaTiOs and observed a polar nature at the domain boundary. In this study, we
focus to manipulate the domain boundaries by the external stimulus. A small apparatus was made
for the application of compressive stress and we used this device for the further experiments.
With the application of stress, domain boundaries appear from the edge of the specimen. They
propagate into the middle of the specimen with increasing the stress. These newly appeared
domain boundaries are examined by SHGM and we confirm that these newly appeared domain
boundaries are also polar. It means that functional domain boundary can be controlled by the
external stimulus and has a great potential for the applications. We also examined ferroelastic
LaAlO; (LAO), which does not have any ferroelectric instability. We confirmed that the domain

boundaries of LAO exhibits polar nature and determined the symmetry of domain boundaries as m.
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