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Abstract
    Magnetic semiconductors are now actively investigated both theoretically and experimentally due to their potential applications in spintronics devices combining the electron charge and spin effects. Co-ZnO， Fe-ZnO, and CoTiO2 magnetic semiconductor thin films with high doping of transitional metal elements were synthesized on the subnanometer scale by sputtering machine. The microstructure and composition of the films were measured by x-ray, TEM and XPS. The magnetic, electronic transport, optical and magneto-optical properties were also studied. The room temperature ferromagnetism with a high magnetization was found. A large negative magnetoresistance was found at room temperature, and its value greatly increases with decreasing temperature. Photoluminescence spectra of Co-ZnO show strong ultraviolet light at 3.4 ev and blue light at 2.7 ev, and a Kerr rotation of 0.72 degree was found at a short wavelength by MOKE measurements. Therefore, the inhomogeneous oxide magnetic semiconductor films may be potential multifunctional materials for spintronics devices.    
