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Experimental setup

The bubble is created in a liquid gap of 80µm height by focusing a pulsed green laser beam. The lower part of the gap is microscope slide of 1mm thickness. The gap is formed by spacers of 80µm thickness and a coverslip hold in place by surface tension.   
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Particles are deposited onto the microscope slide before adding the liquid and closing the gap. 
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The high-speed recording is done through the same microscope objective and the scene is illuminated from above with an intense fiber light (ILP-2, Olympus). The laser focus is fixed and the microscope slide is traversed. For the experiments, the particle is positioned to an appropriate distance from the laser focus. We trigger the high-speed camera which the triggers the laser flash lamp. The laser pulse exits 200µs later (Q-switch) now frame synchronous to the high-speed camera.

Particle coating and rotation
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Figure S3: particle coating (A), deposition (B),  and rotation (C-E).

Initially the particles are coated by physical vapor deposition with a 280nm thick layer of gold. This leads to an approximately half covered particle as shown in Fig. S3 A. The particles are then carefully scratched off the substrate and suspended in a liquid. They sink to the surface of the substrate and come to rest with their gold surface on the bottom. This is cause by the high density of gold. When observed from below and illuminated from above the particles appear dark, Fig. S3 B. Consider now a particle is rotated anti-clockwise by 90 degrees, as shown in Fig. S3 C. The particle is seen bright on the left and dark on the right. Further 90 degree lead to a dark particle, Fig. S3 D, and a 270 degree anti-clockwise rotation to a particle dark on the left, Fig. S3 E.

