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Functional composites of nanoparticlas € 5 nm) dispersed in liquid crystals enjoy higlteation due to
promising opportunities for both basic science mmbvative display applications. Since the pionegnivork of
Qi et al. [1] numerous studies revealed that domegatic liquid crystals with small amounts of gsjted
nanoparticles can significantly alter the alignmamnd the electro-optic response of the host. Howyéhe studies
published during the last decade draw an incomgiglieture on the benefit of nanoparticle dopinglos electro-
optic performance of nematics, mainly due to a lafckontrol over the nanoscale homogeneity of ispeatsions.

Our recent studies clearly showed that the elemptaeal performance of a nematic nanodispersiors du
only depend on the bulk properties of the comppbite also strongly on the impact of dopants onlitendary
conditions at the confining substrates [2]. We fbtimat observable doping effects are strongly cot@aeto the
guality of the nanoparticle — liquid crystal disgien, i.e. the compatibility of dopant and host ethtdletermines
the homogeneity of the nanocomposites. The extenispersibility plays a major role for the electptical
performance of the composite, yet its determinasioriar required laborious and time-consuming messeants.
Our latest results indicate that the analysis ¢dgigation processes such as interfacial or MaxWégner-Sillars
(MWS) polarization (Fig. 1) offers a fast and ceffteient tool to estimate the homogeneity of drsjens on the
nanoscale [3]. The presence of MWS-polarizationcesses in the kHz- frequency regime indicates a
heterogeneity on the mesoscale and thus an inguiffidispersibility of particles in the liquid ctgdline host. Our
studies aim to provide a feasible tool to estintaeehomogeneity of liquid crystalline nanocompasiéad will
help to develop reliable design principles for afitey highly stable nanodispersions for applicasion
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Fig. 1. Dielectric spectroscopy data (real and imagary parts of permittivity, € and €", respectively, vs.
frequency ®) showing nanoparticle-induced MWS-polarization pra@esses in a nematic host containing
thiol-functionalized gold nanoparticles.
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