Colloidal gold nanosphere dispersions in smectic liquid crystals and thin
nanoparticle-decorated smectic films
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We demonstrate that the layer structure and elasticity stabilize dispersions of colloidal nanoparticles
in smectic liquid crystals. We use surface plasmon resonance spectra of gold nanospheres to probe
their spatial distributions in the bulk of smectic lamellae. The average interparticle distances
between the well-separated nanoinclusions in thin (<100 nm) smectic films are probed by atomic
force microscopy. We show that limited motion of nanoparticles across layers due to the
one-dimensional quasi-long-range solid-like structure and their elasticity-mediated interactions
preclude irreversible aggregation and enhance the stability of the ensuing nanoscale dispersions in
thermotropic smectic liquid crystals. © 2010 American Institute of Physics.
[doi:10.1063/1.3330678]

I. INTRODUCTION

Dispersions of colloidal particles in anisotropic liquid
crystalline media are interesting from both fundamental
physics and technological applications standpoints. Studies
of colloidal microparticles in nematic* and smectic®™** lig-
uid crystals (LCs) reveal strongly anisotropic long-range in-
teractions that can be of both attractive and repulsive nature.’
The interactions depend on topological defects and director
structures occurring around the particles and are mediated by
orientational elasticity of the surrounding LC medium. In the



(®) of GNPs, the suspension of the PVP coated GNPs in
ethyl alcohol was mixed with the LC in the smectic A phase
and the mixture was continuously stirred for about 5 h. For
the optical absorption studies most of the ethyl alcohol was
evaporated and the mixture filled into cells made of rubbed
glass plates with thin polyimide alignment coatings. The re-
maining alcohol was allowed to evaporate over a few hours.
Well-aligned smectic A samples with the director along the
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IV. CONCLUSIONS
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