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Supplementary Figure 8: Cross-sections of a nanoparticle cluster

Cuts through an icosahedral cluster of core-shell semiconductor nanoparticles. To
make these figures, we obtained the 3D coordinates of the individual particles
from electron micrographs using particle tracking software (8, 9). Different colors
indicate different crystalline domains, as determined via a bond-orientational order
parameter (10). Particles identified as non-crystalline were hidden. The first image
shows the outside of the cluster, while the next three show progressively deeper
cuts through the cluster, where 5, 10, and 5 tetrahedra are intersected, respectively.
Note that the five-fold symmetry persists throughout the entire structure.
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Supplementary Figure 9: Cross-sections of a colloid cluster

Cuts through an icosahedral cluster of core-shell silica colloids. To make these
figures, we obtained the 3D coordinates of the individual particles from confocal
microscopy images using particle tracking software (8, 9). Different colors indicate
different crystalline domains, as determined via a bond-orientational order param-
eter (10). Particles identified as non-crystalline were hidden. The first image
shows the outside of the cluster, while the other two images show cuts through the
cluster, where 5 and 10 tetrahedra are intersected, respectively. Note that deeper
in, the cluster is largely non-crystalline due to sedimentation effects, as mentioned
in the main paper.
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Supplementary Figure 10: Clusters from EDMD simulations

A cut through the middle of the cluster is shown for different system sizes (N is
the total number of particles). Left: A hard spherical confinement. Right: A
soft repulsive spherical confinement.
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Supplementary Figure 11: Clusters from EDMD simulations with an
attractive wall

Snapshots of a cluster of N = 8000 particles in a system where the wall-particle
interaction was modeled by a short-ranged attractive potential. The image on the
left shows the outside of the cluster, while the next three show progressively deeper
cuts through the cluster, where 5, 10, and 5 tetrahedra are intersected, respectively.
Particles identified as non-crystalline are hidden. Similar results were observed in
smaller clusters (N = 4000).
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Supplementary Figure 12: Crystallization process of Mackay icosahedral
clusters

Crystallization process studied by event-driven molecular dynamics simulations of
2000 hard spheres in a hard spherical confinement that slowly shrinks in time.
Fraction of crystalline particles in the surface layer, the first three sub-layers and
the interior as a function of the packing fraction ¢.
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Supplementary Table

N ¢ AF = Fyee — Fieo [kBT/N]
1500 | 0.551 0.026 £ 0.020
1500 | 0.571 0.036 + 0.012
3000 | 0.554 0.036 £ 0.006
4000 | 0.537 0.030 £ 0.006
4000 | 0.558 0.038 £ 0.009
4000 | 0.572 0.034 £ 0.007

Supplementary Table 1: Free-energy differences

Free-energy difference between FCC-like and icosahedral-like arrangements of N
hard spheres confined in a hard spherical cavity. Clusters with a global icosahedral
symmetry are thermodynamically more stable than FCC clusters for the cluster
sizes and packing fractions that are studied here.
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