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Geometric universality of ordered vortices and turbulent states in chiral active
matter
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Active matter, such as _swinming bacteria and molecular motors, exhibit the
emergence of ordered patterns driven by their interactions based on orientation. This study aims to
elucidate the ordered structures observed in chiral active matter, where the spontaneous motion
symmetry is broken, and to develop a method to control its collective motion. When a dense bacterial

suspension was enclosed in microwells, it was found that chiral ordered vortices with
counter-clockwise rotation at a near-perfect rate of 100%, reflecting the chirality of bacterial
swimming along the boundary. Furthermore, when examining pairs of interacting chiral bacterial
vortices, the transition in their pairing order could be controlled by the strength ratio between
chirality and polar orientation interactions. These findings provide thical insights for
controlling the geometric properties of chiral ordered vortices, which holds promise for the
development of robust microscopic stirring devices.
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