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Abstract:
Efficiencies of lead-halide perovskite based solar cells have increased over the last
several years at a speed that is unprecedented in the history of photovoltaic
technologies. What is striking is in particular how relatively little engineering was
needed to achieve high open-circuit voltages (Voc) that even now come similarly close
to the Shockley-Queisser limit than those of Si solar cells after 60 years of
technological development. This development inspires two questions, namely how
far can we go technological and how do we characterize and understand these results.
Here, I will present experimental results on very high open-circuit voltages and
discuss the transient and steady state characterization of these high Voc materials and
devices. In the second part of the talk I will discuss what we know about nonradiative recombination in these semiconductors and discuss why the material
properties of lead-halide perovskites are beneficial for achieving low recombination
rates at a given charge carrier concentration.
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