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Investigation of atomic resolution imaging conditions for near-field optical
microscopy detecting optical dipole forces
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We theoretically and experimentally investigated the factors that limit
near-field light with high resolution, and found the conditions for high-resolution measurement with
near-field light as a force. Next, in order to measure with high sensitivity and high resolution by
using near-field light as a force, the noise reduction of various components of the near-field
optical microscope was realized. Specifically, we realized a high-frequency and low-noise cantilever
displacement detector, and realized a small-amplitude operation of the cantilever, achieving high
sensitivity and high resolution of force detection. We also realized a light irradiation system with
reduced background light. Furthermore, it was demonstrated that the distribution of near-field
light can be observed at the atomic scale with ultra-high sensitivity and ultra-high resolution.
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