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Atomic-scale Observation of Charge and Lattice in a Surface Charge Density Wave
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To invent a future device which is useful for human society, it is very important
to study fundamental property of a matter. Matter is made of an atom, therefore atomic-scale study of a
matter is required. The most important two contents of a matter are lattice, which construct a bone
structure of a matter, and electron, which interact to lattice and the other electrons. Many of exciting

phenomena such as _superconducting and charge density wave occur due to cooperative interaction between
electron and lattice.

We have used both an atomic force microscopy and a scanning tunneling microscopy simultaneously to study
both lattice and electron at a same time. As a result, mechanical property of charge density wave is
clarified. We have succeeded in observing electron distribution and chemical structure of a single
molecule at room temperature for the first time. Finally, we introduced new principle controlling
few-atom switching state using current and force simultaneously.
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