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Development of microscopy techni?ues to simultaneously visualize the dynamics of
the structure and local physical properties of a single protein
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A near-infrared laser was introduced into a high-speed atomic force
microscope (AFM) to enable stable excitation of the cantilever at frequencies lower than the
resonance frequency through photothermal excitation. It was confirmed that the displacement of the
cantilever can be measured when the probe contacts the sample by exciting the cantilever at
off-resonance frequencies. Currently, software is being implemented to measure only the cantilever
displacement just before and after the probe contacts the sample, reducing the amount of data. In
the near future, it is expected that force curves can be acquired at all pixels simultaneously with
AFM imaging, enabling single-molecule scale mapping of mechanical properties and surface charge
distributions.
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