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Formation of single-crystal Si spin glass with a single W atom as a magnetic
dopant and elucidation of its magnetic properties
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In this study, we form the WSin film with a W atom concentration of ~

1017-1022/cm3. For this purpose, the cluster epitaxy method, which is a WSin film formation
technology, is used. In order to control the W atom concentration, we clarified the substrate
temperature dependence of the Si epitaxial growth rate and the MSin cluster synthesis rate, and then
demonstrated the epitaxial growth of WSin films on the Si surface. Furthermore, we demonstrated the
formation of not only WSin films but also MoSin films as other transition metal species. We also
investigated the charge state of MSin clusters in Si crystals from ab initio calculations, and
showed that the carrier type can be controlled depending on M.
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