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The purﬁose of this study is to create and integrate vertical
nanowire-spin-transistors, in which vertical semiconductor nanowires (NWs) are used with magnetic
tunnel junction (MTJ) electrodes, on semiconducting substrates, e.g., Si. Such vertical
NW-spin-transistors are realized using free-standing NWs with a high aspect ratio fabricated by our
bottom-up-type formation method in a reproducible manner in terms of a location and size of NWs on
substrates. We succeeded in obtaining some experimental results mainly relating to
quasi-one-dimensional mesoscopic phenomena of electron scattering and magnetotransport in NWs,
control of magnetization switching in patterned CoFe nanolayers of CoFe/MgO-MTJ electrodes by
external magnetic fields, selective-area growth of Si and Ge NWs based on a vapor-solid-liquid
method, and magnetotransport properties of a nanowire with ferromagnetic Ni electrodes after
carrying out the established device fabrication processes for burying and exposing NWs.
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