(®)
2019 2021

Exploration of quantum phenomena emerging at van der Waals superstructures
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We explored quantum phenomena emerging when a material is thinned down to
the two-dimensional (2D) limit. We in particular focused on transition-metal dichalcogenides, which
are known to exhibit various types of properties depending on a combination of transition metals and

chalcogens. By using molecular-beam epitaxy (MBE) technique that has been widely used in the field
of semiconductors and oxides, we successfully realized layer-by-layer epitaxial growth of a wide
variety of 2D materials including hardly-cleavable and thermally-metastable compounds, and revealed
their electronic properties at the 2D limit. We also succeeded in fabrication of a magnetic van der
Waals superstructure based on a 2D superconductor and a 2D ferromagnet by MBE, and demonstrated an
emergent electronic ground state that could not be achieved by an individual material.
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