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Motivation N Superball shape x™ 4+ y™ 4 z™ < R™

Understanding the relationship between the inherent directionality of a colloidal building block Superballs are a family of shapes
and the self-assembled structure of the particles is of both practical and fundamental interest between spherical and cubic, via m=4 M —> 00
In soft matter. Assembly of non-magnetic superballs in evaporating droplets revealed the a rounded cube. Magnetic

ability to create free-standing, well-ordered macrostructures.! The inclusion of a permanent superballs are fabricated by
magnetic moment inside the superball particle result in assemblies with well-ordered and coating hematite superballs® with

SILICA-COATED HEMATITE SUPERBALLS

100nm

magnetic field dependent structures.? By utilizing both an evaporating droplet and magnetic 3 silica shell45. m=2.8 2382{2 m=3.7 890nm
superballs, we aim to build controllable, well-ordered macroscopic structures. / \
t=10 minutes / . _
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Small angle x-ray scattering (SAXS) experiments
t=20 minutes Magnetic superball particles are assembled via
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solvent evaporation of a dispersion droplet. As
the droplet dries, forces acting on the particles
05 mm cause ordered structures to form.
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SAXS measurements are taken during the

' assembly process at various droplet heights (0.1 20
mm steps). 2D SAXS patterns confirm the Tlme mm]

shrinking of the droplet in the z-direction due to

\evaporation and when particle ordering appears.
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Applying a magnetic field 4 Altering the superball shape

We can apply a static magnetic field up to 35 mT m=3.2

to our dispersion droplets as they evaporate. We

observe how the structure changes in relation to Bapp. = 35mT
applied field strength.

BApp. = 35mT
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Without an applied magnetic field, changing the shape of the superball produces
assemblies with broad S(q) rings.

5 10 15 20 25 Bapp. = 14 ml
q [um™!]

No applied magnetic field
Without an applied magnetic field, broad FCC-like S(q)
rings appear during droplet drying. Faint Bragg peaks lie
within these rings.

Controlling the structure

Well-ordered structures appear during
assembly under a magnetic field for even our
most cubic particles (m=3.7). Here, the structure
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Low (14-26 mT) magnetic field . — .
At 14 mT, the magnetic field allows the particles to orient BApp. = 0mT > Sl s sl & E=iielel, e Eal S ety e €
together without hindering structure formation. Single 10 15 20 25 ATelel @E B B Elrlplet GUE(perEies
crystalline like 2D SAXS patterns appear indicating a well- Time [min]

ordered macrostructure has formed.

/" Conclusion

Strong (35 mT) magnetic field

Droplets in higher magnetic fields no longer have higher
order S(qg) rings. The resulting assembly is then poly-
crystalline with weak orientation correlation between

Macrostructures formed via magnetic superballs assembling under an
evaporating droplet can be controlled. By tuning the shape of the superball and
the applied magnetic field, well-ordered, free-standing macrostructures are

these domains. \ fabricated.
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