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Nanocomposite materials are media containing domains or inclusions of the nanometer size
scale. The addition of the guest material to the host matrix can yield significant improvement
and modification in their physical properties over the bulk material. Dispersing inorganic or
organic nanoparticles in an optical material causes an additional response to incident light. As
a  result,  high-performance  photonic  features,  with  environmentally  stable  optical
characteristics, can be achieved. This, in turn, is an ideal source product for a variety of high
quality optical components. Fibers, prisms, lens, filters, polarizers, modulators are only a few
examples. 

In  this  report,  the  chief  merits  of  the  nanocomposites  as  photonic  media  are  considered.
Several optical and electrooptical applications where nanocomposites play a critical role are
presented.  The  focus  is  on  nanocomposite  waveguides,  columnar  nanostructures,  gold
nanorods and materials for non-uniform alignment of liquid crystals.

Interest in rod-shaped metallic nanoparticles stems from their unique shape-dependent optical
properties that can be approximated by Mie–Gans theory [1]. Interaction of biomolecules with
gold nanorods can be detected by optical spectroscopy that provides new opportunities for
development of label free biosensors. Gold nanorods can be excited by ultrafast laser-induced
heating; the resulting relaxation processes are important in determining the biomolecules. The
incorporation  of  the  gold  nanorods  into  thin  films  and  gels  provides  a  new  avenue  for
designing and growing materials with anisotropic optical features.

Another example of attractive application of nanocomposites is the use of them for surface
alignment  of  liquid  crystals.  In  combination  with  photoalignment  technique  and  inject
printing, nanocomposites can be use for achievement of desired distributions of anchoring
energy and pre-tilt angle of a liquid crystal. This enables development of unique electrically
tunable optical components like prisms and beam steering devices [2-4]. Moreover, some of
these optical  components,  in particular  array of tunable microlenses  with ultra low power
consumption  that  can  serve  as  an  objective  for  a  microdisplay  located  at  the  immediate
vicinity of the eye, e.g. such that built into a contact lens or glasses [5], have no analogies
nowadays.  
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