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Construction of design platform for controlling collective dislocation structure
and creation of nano-scale multi-physics network
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The purpose of this study is to clarify the formation mechanism of specific
dislocation structures in micro-sized materials under cyclic loading, and to create peculiar
multi-physics phenomena using dislocations. The results of cyclic loading experiments on a
micro-sized specimen showed that a dislocation structure similar to that of the bulk was formed in
the central part of the specimen, while a structure influenced by the image force from the surfaces
was generated in the region of approximately 1 p m from the surfaces. By utilizing this mechanical
effect, we succeeded in creating a dislocation wall in the material. In addition, a paraelectric
single-crystal specimen with a micro-sized stress concentration source was prepared and subjected to

cyclic loading. The results showed that localized ferroelectricity appeared in the specimen.
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