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Development of Alkaline Earth Metal-Mediated Molecular Beam Epitaxy Method and
Construction of Novel Group IV Low-Dimensional Structures
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The search for electrical and optical functions of germanium (Ge), a group
IV element with high affinity to the silicon platform, has been required. In this study, we have
investigated the fabrication and characterization of novel low-dimensional Ge structures by the
Ca-mediated molecular beam epitaxy (MBE) method, aiming to enhance Ge functions by constructing
novel crystal structures. Through these researches, we have established (1) a method to fabricate
chemically modified Ge atomic layer (germanane) structures by topotactic reaction using
calcium-mediated Ge molecular beam epitaxy as a core technology, (2) fabrication and operation
verification of germanane channel electric double-layer transistors, and (3) optical evaluation
method for inter-valley scattering-mediated Ge-based materials. We have explored the functions of
novel Ge low-dimensional structures through these studies.
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