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Figure S1: The values taken by ¢* as a function of v; and 79, at /R = 0.1.
The values taken by 71 2 are chosen so that the range of the potential is
always between the size of the particle (0*) and the diameter of the sphere
2R. The black background corresponds to regions that have not been ex-
plored (where 77 < 72). The solid black line corresponds to 71 = 272, and
the cross denotes the choice 71 = % and o = %71.
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Figure S2: The values taken by wy« as a function of 7 and 72, at /R = 0.1.
The values taken by 71 2 are chosen so that the range of the potential is
always between the size of the particle (0*) and the diameter of the sphere
2R. The black background corresponds to regions that have not been ex-
plored (where 77 < 72). The solid black line corresponds to 1 = 272, and
the cross denotes the choice v; = % and o = %’yl.
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Figure S3: Median time for a grand potential minimization with different
starting density profiles as the maximum harmonic degree £,,,, increases.
Because of the sampling theorem[Driscoll and Healy(1994)], the choice of
lmaz determines the number of sampled grid points, as it fixes K = 2({p00 +
1) (for a grid of K x 2K points). We used #pq; = 127 to obtain our results
in the main text, which corresponds to K = 256. This was chosen to limit
the convergence time, which would increase by a factor ~ 10 for 4,4, = 255.
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Figure S4: Convergence of the grand potential B2 of the equilibrium distri-
bution as £4. is increased, for three different trial densities p. All grand
potentials are divided by the value 52 takes at £, = 255. As shown in
the figure, even at the lowest value for £,,,, there is only a ~ 1% variation
between the values of 5 at £,,, = 7 and the ones computed for the highest
sampled density profiles at £,,,. = 255. Moreover the convergence is very
quick, as setting ¢4, = 31 is enough to reduce the discrepancy between
computed grand potentials by another order of magnitude.
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Figure S5: Density profiles of the equilibrium distributions at p = 20 as £z
increases (first column), along with the second and third most stable dis-
tributions (second and third column respectively). Different distributions
are obtained by starting the minimization from different density profiles.
The 12-cluster crystal is always the equilibrium distribution, but the other
distributions vary as £, increases. Interestingly, a different configuration
with 12 clusters appears as the third most stable distribution at £,,q, > 127:
in this case, 8 clusters have 4 neighbors and the others have 6. This build
up of topological charges (since 4-fold disclinations hold twice the topolog-
ical charge of 5-fold disclinations) seems to be connected to an increase in
the grand potential S, which prevents this configuration from being the
equilibrium one.
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Figure S6: Density profiles of the equilibrium distributions at p = 40 as
lnaz increases (first column), along with the second and third most stable
distributions (second and third column respectively). Different distributions
are obtained by starting the minimization from different density profiles.
While the 4-stripe configuration is usually the equilibrium one, for £, = 7
we do not encounter it.
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Figure S7: Density profiles of the equilibrium distributions at p = 65 as
lmaz increases (first column), along with the second and third most stable
distributions (second and third column respectively). Different distributions
are obtained by starting the minimization from different density profiles.
While the 12-bubble configuration is usually the equilibrium one, for £,,4, =
7 we do not encounter it.

S10



4.0

3.5 1

3.0 1

2.51

1.5 1

1.0 1

0.5
[ ]

Test Particle
Monte Carlo

0.0 T T T T T
0.0 25 5.0 7.5 10.0 12.5

rlo

(a) N =10, pR?* = 0.80

150 175  20.0

4.0

3.5 1

3.0 1

2.51

1.5 A

1.0 1

0.5 1
L]

0.0

Test Particle |
Monte Carlo

00 25 5.0 75 100 125

rlo

(b) N =25, pR2 = 1.99

S11



4.0

3.5 1
3.0 1

2.51

1.5 1

1.0 1

Test Particle !
e Monte Carlo

0.5

0.0 T T T T T T T
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0

rlo

(¢) N =50, pR? = 3.98

4.0
3.5 1
3.0 1

2.51

1.5 A

1.0 1

Test Particle 1
e Monte Carlo

0.5 1

0.0

00 25 5.0 75 100 125 150 175  20.0

rlo

(d) N =100, pR* = 7.96
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Figure S8: Correlation functions computed at different densities and o/R =
0.1, T* = 1.0. The kink at /o = 2.5 only appears at large densities, hinting
that its presence is linked to intra-cluster packing effects.
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