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1. Particle characterisation

Particles were dried from ethanol dispersion on coated copper grids and imaged with

transmission electron microscopy. Canny edge detection was used to extract particle

outlines from images such as that shown in Figure S1. After discounting particles

observed to not lie flat, a superdisk (Equation 1) was fit to the polar coordinates of the

detected edge pixels, with the radius a (half of the edge length L), shape parameter m

and orientation φ0 as parameters [1]:
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The size parameter was found to be: a = 700 nm with polydispersity (relative

standard deviation) 5%. The shape parameter was m = 2.9± ∼ 10% with the large

estimated uncertainty containing both some polydispersity and measurement error as

different m values are difficult to distinguish in such images.
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Figure S1: Inverted TEM image of a hollow silica superball. The red overlay shows

the fit of Equation 1 to the edges of this particle: a = 680 nm, m = 2.95, φ0 = 56◦.



2. Details of surface contact calculation

In Cartesian coordinates, a superdisk has equation

y = (1 − xm)
1
m (2)

and

dy

dx
= −x(m−1)(1 − xm)(1/m−1). (3)

Points spaced at uniform separation ds along the curve were generated sequentially

using
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(4)

and Equation 2. To avoid divergent derivatives in practice, the points were generated

for 1
8

of the superdisk and reflected to complete the shape. The inaccuracies introduced

by this non analytical procedure were deemed negligible with more than ∼ 5000 points

per particle. Figure S2a shows an example of this method with 80 points.

Figures S2b and c illustrate the rest of the procedure to test the points for contact

with neighbours. The fractional contact for a particular force range is simply the

fraction of points on the central particle which are found to be in range of a point

on a neighbouring particle. This calculation was repeated for different ranges to yield

the lines in Figures 5b and c.
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Figure S2: Schematic illustration of the method used to compute the surface contact

fraction. (a) Equally spaced points generated on the perimeter of a superdisk. In the

calculation, 8000 points were used but here just 80 are shown for clarity. (b) Points on

the perimeters of neighbouring particles generated by translating those of the central

particle by the lattice vectors (Λ1 shown). (c) A magnified view of panel b with the

points on the central particle coloured as in Figure 5 with a force range of 60 nm. Each

point is tested to determine whether or not it has a point on a neighbouring particle in

range (a black point inside the green highlighted region for the two circled points).



3. Supplementary Movies

Supporting Movie 1. Colloidal cubes self-assemble into clusters upon increasing the

temperature above Ta and disassemble above Tcx.

Supporting Movie 2. Colloidal cubes self-assemble into a cluster with a square

environment when increasing the temperature above Ta and switch to a Λ1 environment

when reaching ∆T = 0.1 °C.

4. Supplementary Figures

Figure S3: Evidence from particle tracking of critical Casimir attraction between

particles and glass wall. When particles move upwards away from the glass, they

disappear from a confocal image focussed at the bottom of the sample. Therefore

the frequency of particle disappearance may be used as a test of when the system may

be considered quasi-2D. The light blue line in (a) shows the percentage of particles

disappearing in each frame, while the heavy blue line shows the same data with a 75 s

rolling average to remove the noise. The orange line shows the average bonds per particle

for this temperature ramp (cf. Figure 3a). The start of the steep drop in disappearance

rate occurred at the same time as that of the steep rise in particle clustering. This

shows that the particles became attracted to the wall at the same temperature as to

each other.
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Figure S4: Histograms of nearest neighbour counts corresponding to the mean values

in Figure 3b in the main text. The vertical lines show the mean values.



0.00.20.4
T (°C)

0

20

40

60

80

100

120

140

 (n
m

)

Figure S5: Dependence of the solvent correlation length, ξ on the relative temperature,

∆T . Computed using the theory of [2].
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