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Flat-band engineering using molecular manipulation with a scanning tunneling
microscope
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A scanning tunneling microscope (STM) allows us to observe the atomic-scale
structure of the sample surface, as well as to move individual atoms or molecules adsorbed on the
surface. Using this technique, we aimed to develop a method to control the physical properties of
atomic layer materials by manipulating and arranging the atoms or molecules adsorbed on the surface.

We created a program to automatically manipulate a large number of atoms or molecules, and also
used density functional theory calculations to study the adsorption sites of carbon monoxide
molecules on an atomic-layer indium formed on a silicon substrate. Related to the automation of STM
operation, we constructed a system to avoid the influence of earthquakes during STM experiments by
receiving the earthquake early warning.
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