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Since the last decade the nanoscale semiconducting materials and structures have
drawn a lot of attention because of their promising applications in many opto-
electronic devices including sensors, displays, solar cells, and biomedical devices.
Incorporation of nanotechnology in photovoltaic devices o�ers the potential of
higher power conversion e�ciency through quantum con�nement, energy bandgap
engineering, and more e�cient management of sunlight photons. However, the
present e�ciency status of the nanostructured photovoltaic devices remains lower
than that of the traditional devices.

Possible reasons for this include insu�cient understanding of the physics and
chemistry at the surfaces and interfaces involving nanoscale materials, increased
surface recombination, not yet well developed surface passivation techniques and
overall processing conditions, and a lack of viable device concepts capable of realizing
the full potential. But it is reasonable to expect that in the not too distant future, with
further research and innovations, the above issues will be resolved and nanotech
solar cells will attain e�ciency values surpassing those of the conventional devices.

Nanostructured materials are seen as versatile elements of optoelectronic devices
which can harvest light more e�ciently. Some of the more promising nanotech
approaches, although still under optimization; include Multiple Exciton Generation
(MEG) with quantum dots, e�cient light trapping with plasmonic cavities, and
nanowire crystals.�eoretical modeling shows that withMEG cell e�ciency as high
as 44% can be achieved under 1 sun illumination and yet higher with concentrated
sunlight. �e nanowire architecture o�ers certain advantages over conventional
planar solar cells such as the formation of radial p-n junction and better charge
separation and collection capabilities. Nanowires with diameter smaller than the
wavelength of the incident light can produce light concentration through the
resonance e�ects, resulting in higher e�ciency. As for the challenges, in addition
to high e�ciency, stability and competitive cost need to be demonstrated.

Development of nanostructured solar cells covers a wide range of topics such as thin
�lm devices based on nanosize particles, interfaces involving nanowires, nanotubes,
quantum dots, and low-cost �lm processing technologies like ink-jet printing;
the popular nanosynthesis routes use low temperature processing, primarily wet
chemical processing in material development, thereby avoiding relatively more
expensive high temperature and high vacuum processing used in conventional solar
cell manufacturing.

We invite researchers to contribute original research and review articles related to
current developments on material synthesis and its contribution to the performance
of nanostructured solar cells.

Potential topics include but are not limited to the following:

Nanostructured photovoltaic device concepts, structures, prototypes, and
their electrooptical characterization
Study of interfaces and surfaces involving nanostructure materials
E�cient light harvesting (up- and downconversion, plasmonics, etc.)
Nanostructures in photon management (reducing light re�ection, light
trapping, etc.)
Development and characterization of semiconducting nanomaterials with
potential applications in harvesting solar energy
Low cost synthesis techniques in thin �lm processing

Authors can submit their manuscripts through the Manuscript Tracking System at
http://mts.hindawi.com/submit/journals/ijp/anspd/.
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