EHFRF & A T

ElIHfRF & &I B A B H

— RRGEHA AT —

B H

[Im

Beyond the Diffraction Limit: Super-Resolution Fluorescence Imaging

Katsumasa FujiTa

It has been believed that spatial resolution of optical microscopy is limited by the diffraction limit
of light, where two small objects separated with the distance less than about a half of illuminated
wavelength can not be separated in the optical image. Recently several methods were proposed
to overcome this limitation and bring about the spatial resolution without limitation by theory.
These super-resolution imaging techniques were realized by utilizing saturation effects in optical
phenomena, such fluorescence excitation and stimulated emission and by using photoswitchable
fluorescent molecules. The spatial resolution has been improved by a factor of several ten with
these techniques. In this article, I introduce concepts for overcoming the diffraction limits in
fluorescence microscopy and show several examples of super-resolution imaging.

Key words: Super resolution microscopy, saturated excitation (SAX) microscopy, stimulated-
emission depletion (STED) microscopy, photoactivation localization microscopy (PALM),

stochastic reconstruction microscopy (STORM)
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