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Optical microscopy has been widely applied in numerous disciplines, especially in biological science due to its
noninvasiveness, high contrast, and high sensitivity for in vivo imaging. However, the diffraction limit of the far-
field light microscopy, as predicted by Abbe’s theory (two objects cannot be resolved when they are separated by
less than half of the incident light wavelength), has plagued the achievable spatial resolution for over a century. In
recent years, the novel advances in optical microscopy, such as photoactivated localization microscopy (PALM),
stochastic optical reconstruction microscopy (STORM), stimulated emission depletion (STED), and saturated
structured illumination microscopy (SSIM) have, nonetheless, surpassed optical microscopy resolution limit beyond
the Abbe’s barrier. These advancements will bring unprecedented impact to the future development of critical bio-
and nano-technologies.
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