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Colloidal superballs undergoing
uniform compression tend to
form structures that gradually

change dependent on the shape et of

process from superballs
pa ra mEte r, with various m values.
The experiment (right)
displays three distinct
stages of drying which are

MOtlvat|On found.in all opal drying

experiments.

Small Angle X-ray Scattering (SAXS)

I(q) of droplet over drying time

—

Understanding the relationship between the shape of a colloidal — | g 0
building block and the structure of a self-assembled material is ' <)

important for the development of novel materials by self-assembly. | | Time (min)
Assembly of colloidal superballs under compression, attained from
drying colloidal dispersion in a capillary, reveals a several phases of
structural assembly.! Uniform compression can then help to
comprehend the relationship between shape and assembly for novel

, , f dependentf
functional materials. | i
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The structure factor can be extracted from the SAXS before de-wetting
The shape of a superball for different m-valued experiments

Colloidal superballs can be tuned to specific m -1 ym = Rm _ |

shapes from a sphere to a cube via a rounded

cube. Non-magnetic superballs are fabricated by
coating hematite superballs? with silica and

etching out the hematite core34.
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llsl:.lll B | O TR T A We extract the structure factor, S(qg), by

division of the form factor, F(q).
I(q)/F(q)=5(q)

Here, we take the initial SAXS profile to be

the form factor, I, ....(q)=F(q). We compare

m=3.3
m=3.1
_ the structure factor between different
. droplets before de-wetting (left) by
| dividing g with the position of the first

m= 2.0 m= 4.0 m — oo
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observed peak, g,. The structure that
forms is familiar to an angle, a, dependent
rhombohedral phases that has been

i S previously seen in 2D! and 3D.>
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For superballs, the
angle, a, can be related
to the shape parameter,
m. The structure

smoothly transitions
Opals are assembled under a near- from a FCC-type lattice

uniform compression by drying a to a SC-type lattice via
dispersion of superballs in water on a ’ the change in m. m=2

superhyerophobic plate. A th crople | Conclusions

shrinks, forces on the particles cause a _— _ : ; Different opals formed with various superball particles (wWhere 2>m>4) have structure factors
packed structure to form. - Dispensed | | . that gradually vary as the m value is increased. Due to the hollow nature of the superballs, f
droplet i ? i ? | uncovering the final structure of the completely dry opal requires a delicate approach.
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