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The following results were obtained in this study. First, the spin-transfer
torque has demonstrated the magnetic wall motion reaching 3 km/s at room temperature without any
external magnetic field assist. Second, several impurity elements were found to produce
magnetization compensation at room temperature by doping into Mn4N films. Third, the first
successful epitaxial growth of Mn4N films with a thickness of about 4 nm was achieved by precisely
controlling the amount of Mn and nitrogen supplied during the molecular beam epitaxy deposition
process. Finally, Pt was selected as the heavy metal to take advantage of the spin Hall effect, and
Mn4N films were successfully epitaxially grown on Pt/SrTi0O3(001) substrates.
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