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Self-assembly of colloidal particles due to elastic interactions in nematic liquid crystals promises tunable

composite materials and can be guided by exploiting surface functionalization, geometric shape
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We demonstrate that elastic interactions between polygonal
prisms can be selectively reversed from repulsive to attractive
just by re-pinning the disclinations at different edges using
laser tweezers. Our findings demonstrate that elastic interac-
tions between colloidal particles dispersed in nematic LCs are
determined not only by the symmetry of the particles and their
surface functionalization, but also by the detailed configura-
tional states of disclination defects stabilized by the interaction
of the particle-induced defects with the particle’s geometric
features, like edges between their faces.

Materials and experimental techniques

Polygonal colloidal particles were fabricated from silica (SiO2)
using direct writing laser photolithography.11,16,18 First, a 1 mm
thick layer of silica was deposited on a silicon wafer using
plasma-enhanced chemical vapour deposition followed by spin-
coating a layer of the photoresist AZ5214 (from Clariant AG) on
the top. Polygonal shapes were produced first in the photoresist
layer upon illumination at 405 nm using a direct laser-writing
system DWL 66FS (Heidelberg Instruments) and then in the
silica layer by inductively coupled plasma etching of uncovered
SiO2. The photoresist mask was then removed with acetone,
exposing arrays of silica polygons on the top of the silicon
wafer. To release polygonal prisms, the silicon substrate was
etched using selective inductively coupled plasma. Following
repeated washing and sonication, they were re-dispersed in
deionized water. The resulting colloidal prisms with concave and
convex polygonal bases were
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strength k = a/2p = �1/2 (a is an angle by which the director
rotates around the defect line’s core as one circumnavigates it
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(Fig. 1g and i) or anywhere along the prism sides, as shown in
Fig. 2d and f. From now on, we will refer to defect lines pinned
at one of the horizontal edges and defect lines changing their
propagation between two horizontal edges as, respectively,
‘‘plain’’ and ‘‘kinky’’ disclinations or defect loops. While the
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the far-field director. The corresponding maximum and mini-
mum diffusion coefficients for a tilted prism were measured
as Dmax = 6.9 � 10�3 mm2 s�1 and Dmin = 1.4 � 10�3 mm2 s�1,
respectively. The details of the studied MSD anisotropy (Fig. 3a
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coefficient found as
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