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SUPPLEMENTARY VIDEOS 1-11

e Filename: Supplementary Video 1
Description: Self-organization into a crystalline solid phase at a Péclet number Pe = 2 and area fraction ¢ = 0.12.

e Filename: Supplementary Video 2
Description: Emergence of a gas-like phase with disks forming dynamic chains when Pe = 3 and ¢ = 0.12.

e Filename: Supplementary Video 3
Description: Formation of a liquid phase when Pe = 2.5 and ¢ = 0.12.

e Filename: Supplementary Video 4
Description: Disassociation of a bound dislocation pair into two free dislocations when a hexatic phase is
identified at Pe = 2.4 and ¢ = 0.12. A portion of the domain is shown here.

e Filename: Supplementary Video 5
Description: Certain dislocations unbind into isolated disclinations and they coexist in this liquid phase at
Pe =2.5 and ¢ = 0.12. A portion of the domain is shown here.

e Filename: Supplementary Video 6
Description: An oscillatory instability occurs in the form of large-scale wave motion at Pe = 5, where ¢ = 0.5
and the domain size L = 200.

e Filename: Supplementary Video 7
Description: A transitional scenario characterized by emerging disk clusters that breakdown the wave pattern.
Here, Pe = 10, ¢ = 0.5, and L = 200.

e Filename: Supplementary Video 8
Description: Active turbulence featuring both vortical structures and clusters formed by disks. Here, Pe = 20,
¢ = 0.5, and L = 200.

e Filename: Supplementary Video 9
Description: Crossing and reflecting trajectories of two interacting phoretic disks of Pe = 2.5 as discussed in the
Supplementary Information (SI).

e Filename: Supplementary Video 10
Description: Unlike Supplementary Video 9, two disks of Pe = 2.5 can also form a stable bound pair swimming
in parallel as discussed in the SI.

e Filename: Supplementary Video 11
Description: A three-disk chain executes circular or straight trajectories intermittently as discussed in the SI,
where Pe = 20.
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