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Measurements of the charge state of a molecule on a solid substrate on the basis
of scanning probe microscopy
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Scanning probe microscopy (SPM) has successfully contributed to the
evolution of nanotechnology and nanoscience, which provides us with surface topographic images,
including nanoscale surface properties, of a great number of materials by approaching an
atomically-sharpened tip to the sample surface. Nowadays, the further developments of SPM are
intensively expected in regard to the nanoscale surface characterization. In this_study, we improved

the sensitivity of mechanical dissipation energy in a non-contact atomic force microscopy (nc-AFM)
system, and installed a wide-band charge amplifier (CA) to the system, in order to extend the
potential of the nanoscale characterization of nc-AFM. Atomic-scale capacitance and contact
potential difference between the nc-AFM tip and a Si(111)-7x 7 surface were analyzed, as a
demonstration. CA maps exhibited atomic-scale contrast at a fast scanning rate, indicating the
usefulness of our developed methods.
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