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Figure S1 X-ray diffraction of dry alumina shows stationary behavior
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Figure S2 Scanning electron microscopy of 340nm alumina in decanoic acid. The particles do
not aggregate due to the adsorption of decanoic acid onto the alumina particles. The smaller

particles would appear with a much larger diffraction spot due to their smaller size and do not
diffract strongly enough to track.
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Figure S3 Two readout modes of the detector were used — a full-frame mode with slower
readout is shown in the manuscript. The other mode is a kinetic fast readout mode where charge
is shifted for a number of times before it is read out. Examples of such data, giving a time step
of 0.02 sec is shown, each frame consists of 40 individual time steps, 26 pixels in width:
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S1. Supporting Notes 1

Calculation of particle density within the illumination volume of the X-ray beam:

Wire scans of the focused X-ray beam measured a 1.85pumx21.9um fwhm. The droplet has a
diameter of ~5mm. Thus the total illuminated volume is ~1.4x10™m®.

The solid angle that the powder ring spans on the detector is 3.8x107 steradian. The (633)
reflection (typically (104) in the equivalent hexagonal coordinates) and has a multiplicity of 12.
One diffraction spot on the detector corresponds to 2.8x10* particles in the illuminated volume.
Each cubic particle has a volume of 3.9x10%°m?,

There are on average 5 diffraction spots in the field of view of the detector at a single time step,

leading to a volume packing of ~40%.
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S2. Supporting Notes 2

Calculated diffusion coefficient of a cube:

(Ref 1) Gives the fundamental oligomeric structures used for the calculations of different shapes.
(Ref 2) Gives a correction to the former result. The diffusion coefficient for a cube of dimension
340nm is 0.48 times the diffusion coefficient of a circle with radius 170nm. The subunit is a
sphere with radius 85nm.
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