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minimization of the Landaubde Gennes free ened§5s[).

Our bndings may provide the means of generating and
controlling nonsingular topological defect lines and their
loops; in addition they may lead to alternative approaches for
the design and realization of LC-colloidal composite materials
with preengineered properties and response to external stimuli
such as electric beld5IEB4].

II. EXPERIMENTAL METHODS, TECHNIQUE, AND
MATERIALS

Cholesteric LCs are prepared by mixing the room-
temperature nematic hosts 4-cyanepéntylbiphenyl (5CB)
or ZLI12806 with a chiral dopant CB15 (all from EM Chem-
icals). The helicoidal pitchp value is set by controlling the
volume fraction of the chiral additiveCgyr,)) of known helical
twisting power for a given nematic hostrp [30] according
to the relationp = (Ny1pCehira)®t, Which works well for
relatively small volume fractions of the chiral additived.01
used in this studyd0,45]. For the mixtures obtained by doping
CB15 into the 5CB nematic hodtyre = 7.3um>%, whereas
hyte = 5.9um>? for the cholesteric mixtures prepared by
doping CB15 into the ZLI12806 nematic ho8()]. Thesehytp
values were used to calculag,r, for the values of pitch in the
rangep = 5525um, as presented for particular experiments
in the captions of the corresponding bgures. Additionally, the
values ofp were measured separately using the Grandjean-
Cano method30,44p46], showing a good agreement with the
values estimated based on the chiral additive volume fractions
during the LC sample preparation. We have utilized solid silica
particles of known nominal diameted§]. These particles
were treated witiN,N-dimethyl-
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FIG. 1. Optical imaging of defects around a spherical colloidal particle in a cholesteric LC. (a) After the LC around a particle is locally
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large variety of defect structures around spherical inclusionsan act as templates for 3D self-assembly of nanoparticles
in cholesteric LCs and interactions between them, mediatethside the matrix created by the micrometer-sized colloidal
by sharing defects and elastic deformations surrounding thparticles and the cholesteric LC host.

particles. The type of desired assembly can be selected and ACKNOWLEDGMENT
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