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In this study, we focused on lattice defects such as atomic vacancies and
dislocations and performed first-principles calculations based on quantum mechanics, and revealed
that atomic-scale microscopic magnetism and ferroelectricity, which do not exist in the host
material, can be created in the lattice defects. In other words, we have shown that atomic-scale
multiferroics can be created by engineering lattice defects, and overcome the conventional notion
that ferroelectricity cannot exist below the critical nanoscale size. The structure-property
relationship and the possibility of structural design were also demonstrated here. Furthermore, we
have investigated the coupling of novel properties with applied strain (multiphysics), and have
provided a guideline for controlling the lattice defect function in terms of mechanics.
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