NOV 12 2016 Novel Materials and Nanostructures for

Photovoltaic Energy Conversion

ABSTRACT:

The world demand for, and consumption of, energy is dramatically increasing,
with an increasing demand for renewable non-fossil based sources of electricity.
As well, there is an ever growing demand for increased power and sophistication
in the satellite systems orbiting our planet, driven by our increasing reliance on
high speed communication and data links. The conversion of light from the sun
into electrical energy, using photovoltaics, is one avenue that can be explored to
meet these challenges both on the earth and in space, with I1I-V's being the most
promising materials for very high efficiency devices. At RIT, our team’s expertise
lies in vapor phase epitaxy (VPE) of IlI-V photonic devices and nanostructures,
bandgap engineering using epitaxial nanostructures, novel photovoltaic devices
such as the intermediate band solar cell and potential routes for low cost high
efficiency I1I-V multijunction devices. This talk will give an overview of PV
research at RIT, a discussion of the nanomaterials approach and specific results
using quantum dot (QD) superlattices, Sb-based photovoltaic materials
development and finally some recent results on developing low-cost substrates
for I11-V materials. During the talk, we will show the effects of QD solar cell
design on both absorption and open circuit voltage and discuss the nature of
carrier escape and recombination paths inherent to QD solar cells. As well, we
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photovoltaics and recent results using polycrystalline Ge as a template for growth
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