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Ultra-low temperature scanning-tunneling microscopy studies on bottom-up
strongly correlated electron systems

Hanaguri, Tetsuo
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Our goal was to create artificial systems with emergent properties by
manipulating atoms using a scanning tunneling microscope and utilizing strongly correlated materials
as substrates. Using molecular beam epitaxy, we prepared monolayer 1T-TaSe2, a prototypical Mott
insulator, and superconducting monolayer 1H-NbSe2 on graphene. We discovered that the
superconducting monolayer 1H-NbSe2 stuck on graphene with a twist, and that the superconducting gap
can be controlled through the twist angle. Additionally, we performed atom manipulation to modify a
superconducting scanning tip by a magnetic atom and used it as a spin probe with unprecedented
energy and spin resolutions.
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Unusual superconducting states in bulk and monolayer NbSe2
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Scanning tunneling spectroscopy of vortex core states in FeSeTe using superconducting tip
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