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Abstract

Diffraction limits the observation of objects small compared to the wavelength. In this
work we combine the use of wavefront shaping and time as a new degree of freedom into a
new approach of structured illumination (1) namely dynamic structured illumination.
Compared to a standard confocal microscope we add a DMD (Digital Micromirror Device)
on the illumination path in the Fourier plane of the sample as a wavefront shaper to spa-
tiotemporally modulate the illumination. The additional degrees of freedom provided allow
to enhance the space-bandwidth product of the confocal microscope similarly to ptycho-
graphic imaging (2).

The illumination is chosen to be a pattern rotating with respect to the optical axis so that
a periodic modulated signal is measured by the photodiode for each point of the sample
instead of a single scalar.

On a Fourier point of view such a periodic temporal modulation consists in a frequency
comb, each frequency corresponds to its own Point Spread Function (PSF). As a result mul-
tiple images of the same object with different PSFs are obtained at the same time.

A powerful feature is that we can extract different spatial frequencies of the observed sample
including higher frequencies than the diffraction limit, the maximum frequency being two
times higher similarly to tomographic imaging (3).

We provide an experimental proof of concept of this approach. Preliminary results demon-
strate it’s ability to enhance the signal-to-noise ratio of confocal imaging and, in some cases,
to recover images with a better resolution than a confocal microscope.
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