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Abstract. STED microscopy was the first method to fundamentally break the diffraction barrier.
Twenty years later, the latest generation of commercial STED microscopes from Abberior
Instruments further boosts the resolution by using programmable SLMs to shape and optimize
the STED light pattern. This enables the highest resolutions currently possible with figures below
25 nm in 2D and below 80x80x90 nm in 3D.

By and large, STED was mostly performed in a quasi-2D mode, with resolution increase mainly in
the focal plane; the reason being that a favorable suppression light field (a “donut”) can be
more easily shaped in the lateral direction. Needless to say, a three-dimensional specimen
requires a three-dimensional resolution increase in contrast. Instead of forming the suppression
intensity distributions in a parallel manner, we do so serially, i.e. without dividing the beam. This
results in unmatched stability of the optical system. Furthermore, the ability to freely adjust the
phasemask on the SLM enables to use any objective (oil, water, glycerol) for easy3D STED
imaging. In addition, the user can compensate for aberrations to guarantee the best resolution
in different samples and even tens of microns into the specimen.
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