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Super-resolution Imaging of nonlinear Raman atomic force imaging
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We have developed a super-resolution molecular vibration imaging microscope
that combines atomic force microscopy (AFM) with nonlinear Raman scattering beyond the diffraction
limit of light. The volume expansion accompanying the molecular vibrational excitation via nonlinear

Raman scattering process is observed by AFM. In order to focus the laser beam near the probe of
AFM, it is necessary to detect volume expansion with high sensitivity while irradiation of the
probe. Therefore, we developed a system in which the frequency difference between the pulse
oscillations of the two lasers is synchronized with the resonance of the cantilever so that the two
pulse lights are simultaneously irradiated to the sample only when the probe contacts the sample.

Using the developed device, we successfully detected a signal that seems to be volume expansion
induced by nonlinear Raman scattering.
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