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Increasing world needs for electrical power have intensified .
research into materials suitable for cheap and efficient solar .
cells. Solution-processed semiconductors offer great benefits in
this area, as they can be easily processed into devices allowing
cheap production of large-scale solar panels. To the great
surprise of the photovoltaics community, a new generation of
thin-film photovoltaic cells based on hybrid metal trihalide
perovskite absorbers emerged suddenly over the last 2 years
which rapidly reached power conversion efficiencies now
exceeding 20% as materials control and device protocol
improved. The methylammonium lead trihalide perovskite
materials employed allow low-cost solution processing in air and
absorb broadly across the solar spectrum, making them an
exciting new component for low cost clean energy generation. 007
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diffusion, as well as the influence of basic material parameters such as composition, morphology,
trap states and doping. During this project we will advance the efficiencies of these materials by
gaining an understanding of fundamental photon-to-charge conversion processes using a
combination of ultra-fast and quasi-steady state optical techniques, e.g. photoluminescence
upconversion, THz pump-probe spectroscopy photoinduced absorption and photoconductivity.
This spectroscopic project will be conducted as part of an active collaboration with other team
members working on solar cell materials and device fabrication and development.
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