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Room-temperature Ferromagnetism in Fe-doped Reduced TiO,
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Abstract Effects of oxygen deficiency on the room temperature ferromagnetism in Fe-doped reduced TiO,
have been investigated by comparing the air-annealed Ti, ;,Fe, ,,O, compound with secondly post-annealed one in
vacuum ambience. The air-annealed sample showed a paramagnetic behavior at room temperature. However,

when the sample was further annealed in vacuum, a strongly enhanced ferromagnetic behavior was observed at
same temperature. Mossbauer spectra of air-annealed sample at 295K showed a single doublet of Fe*', suggesting
that the Fe ions are paramagnetic. On the other hand, the absorption spectra after vacuum-annealing exhibited two
doublets, in which one is the same component with air-annealed sample and the other is new doublet corre-

sponding to Fe*" state. This result suggests that the occurrence of ferromagnetism in reduced sample may be inter-

preted as the contribution of unquenched orbital moment of Fe** ions.
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Fig. 1. Refined x-ray diffraction patterns of air- and vacunm-annealed Ti,,,Fe, ;O, polycrystalline powders. Open circles
represent the observed patterns; continuous lines represent calculated and difference (obs-cal) patterns. Tick marks cor-

respond to the position of the allowed Bragg reflctoins.

Table 1. Refined parameters for x-ray diffraction patterns of air- and vacuum-annealed Ti,,,Fe,,,0, compounds

annealing a, < u:0 Vear Ry
condition A) A) A) (A% (%)
air 3.7888 9.5114 0.0826 136.5 1.57
vacuum 3.7895 9.5128 0.0830 136.6 2.37
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Fig. 2. Magnetic hysteresis loops at room temperature for air- and vacuum-annealed Ti,,,Fe, ;0, polycrystalline powders.
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Fig. 3. Magnetization as a function of temperature measured under a field of 3 kOe for air- and vacuum-annealed
Tiyy,Fe, (;0, polycrystalline powders.
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Fig. 4. Mossbauer spectra of (a) air- and (b) vacuum-annealed Ti,,Fe, 0, polycrystalline powders at 14K and 295K,
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Fig. 5. Temperature dependence of (a) line width and (b) quadrupole splitting for the doublets in MOssbauer spectra of vac-

uum-annealed Ti,Fe,,,0,; polycrystalline powder.
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