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Two-dimensional electronic states localized at van der Waals interfaces of
layered compound ultrathin films and its electrical conduction
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We conducted experimental research focusing on two-dimensional (2D)
electronic states at van der Waals (vdW) interfaces of layered compounds, mainly by using molecular
beam epitaxy, angle-resolved photoelectron spectroscopy (ARPES). We fabricated bismuth telluride
(Bi2Te3) and bismuth selenide (Bi2Se3) ultrathin films with single- and few-layer thickness on
calcium fluoride (CaF2) and Bi-covered Si(111) substrates. The Bi2Te3 films was found to be
free-from twin structure on CaF2 and showed metallic transport due to bulk-like conduction bands
whose number is in proportion to the number of vdW interfaces. We also studied iron bromide (FeBr2)
thin films, which is a layered magnetic material, on a Bi(111)/Si(111) substrate. The ARPES results
showed that FeBr2 remains insulating even when the film thickness decreased to a single layer. In
addition, we investigated ultrathin metallic films of indium with 2D free-electron-like states.
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