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Diluted magnetic semiconductors (DMS) have extensively been studied, because
these materials are promising candidates for application of spin-dependent electronic
devices. In spite of numerous studies carried out in this type of DMS, no practical
application of these materials has been realized. Most of the reason that hampered
application may be a low Curie transition temperature of DMS materials. On the
ofher hand, owing to recent intensive studies, new DMSs were discovered such as
TisCo0s, Mn doped CdGeP, and zinc blende CrAs with room temperature
ferromagnetism. Ti Fe.0y compounds were fabricated using the chemical solution
method, and the crystal structure and ferromagnetic properties were ivestigated as
a function of doped "Fe concentration. X-ray and neutron diffraction patterns
showed a pure anatase single phase, without any segregation of Fe into particulates
within the instrumental resolution limit. Magnetic properties were characterized by
vibrating sample magnetometer (VSM) and Mssbauer spectroscopy with
CoRh) source. With varying "Fe concentration. we could observe unusual
magnetic phenomena in these materials. Doping “Fe into the Ti0y nonmagnetic
semiconductor formed magnetic properties, but the gradual increase of "Fe
concentration dropped rapidly ferromagnetic properties rather than enhanced
ferromagnetic properties. This result reveals an inferesting feature that there 1S a
eritical limit of “Fe concentration to get ferromagnetic properties at room

temperature.




