
rencontre du non-linéaire 2024 1
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Recent advances in the confinement and manipulation of microparticles and ultracold atoms using
optical waves have inspired new ideas related to the control of particles at liquid-gas interfaces using
hydrodynamic vortex lattices [1]. These lattices consist of two orthogonal standing waves, which generate
surface flows of counter-rotating vortices, guiding floating particles along closed trajectories. The specific
shape and geometry of these vortices are determined by the phase shift and frequency of the waves, with
the dimensions of the vortices corresponding to half of the wavelength.

The present study shows that by incorporating macroscopic active spinning disks, referred to as
”spinners” into such vortex lattices, one can create a powerful tool for manipulating and self-assembling
macroscopic spinning particles [2]. We will show that the spinners’ orbits in the vortex lattice can be
precisely tuned by changing their angular velocity while reversing the sign of the angular velocity moves
the spinner to an adjacent vortex. In addition, multiple spinners within a vortex can self-organize into
stable patterns orbiting around the center of the vortex.

Figure 1. Left: Measured surface elevation snapshot of the vortex lattice derived from a diffusive light imaging
analysis. The hot colors in the colormap correspond to peaks, while the cold colors represent troughs. Right:
Trapping of 1 mm spinners within four different vortices. The red arrows represent the rotation direction of the
vortices. The angular frequency of the spinners is 30 Hz.
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