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Investigation of Nonlinear Scattering in A
Single Gold Nanoparticle and Its Application to
Superresolution Microscopy
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Conventionally, the resolution of optical microscopy is limited to about half of wavelength, due to diffraction
barrier. During the past two decades, super-resolution imaging was realized by several innovative approaches,
which were based on manipulating the on/off switching of fluorophores, or by saturation of fluorescence emission.
However, fluorescence exhibits a severe issue of bleaching, significantly preventing long-term observation. To
prevent the photobleaching of fluorophores, we demonstrate novel super-resolution imaging based on saturation
of scattering from plasmonic particles, for the first time. From spectral studies, we have confirmed the saturation
is directly linked to surface plasmon resonance effect. With the aid of saturation excitation microscopy, we have
achieved optical resolution below 80-nm based on scattering, which is continuously observable without bleaching.
Our study will open up a completely new paradigm for not only nano-plasmonics but also super-resolution
microscopy.
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