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Defect-induced magnetic phase transition of nonmagnetic oxides and device
application of defect-induced ferromagnetism
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Crystals such as zinc oxide and titanium dioxide hardly respond to external

magnetic fields. However, when some of the oxygen atoms are lacking (this situation is called oxygen
vacancy) while keeping the crystal structure, the crystals become to respond to the magnetic fields
rather strongly. The present study partly aims to clarification of mechanism to lead to such a
phenomenon, which has not been completely reveled. Also, an attempt was made to fabricate periodic
structure of nanosized titanium dioxide because such a structure can interact strongly and uniquely
with light. When each of the titanium dioxide nanoparticles has the magnetic properties, such a
periodic structure can work as a device which transmits a light signal only in one direction. In the
present study, we have successfully fabricated such a periodic structure composed of nanocylinders
of titanium dioxide and demonstrated that it uniquely interacts with light.
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