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Ultrathin conductive materials with a few atomic-layer thicknesses exhibit
fascinating properties due to the confinement of the conduction of electrons and/or holes within two
dimensions, and hence are expected to open the door to future electronics. In the present study,
we studied electronic structure and electric properties of ultrathin conducting materials. The
first example is a few-layer indium film on a silicon surface. By inserting a magnesium monolayer to
the Si--In interface, we have succeeded to realize nearly free-standing indium bilayers. Another
example is ultrathin films of bismuth telluride (BT), which is a layered topological insulator. We
succeeded in precision layer growth of BT on insulator surface, and experimentally established that
the electrical conduction in BT is localized within the Te-Te interfaces.
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