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MONDAY, OCT 12th



Dr. Weber-Bargioni



Lawrence Berkeley National Lab Investigating the propagation of optically excited states and optoelectronic processes in nano building block assemblies Abstract: Controlling individual excited states and their deliberate movement through a material is one of the ultimate goals that will provide material scientist with a complete new freedom to develop novel material functionalities. Realizing such a control would enable to direct energy to specific sites in a material where specific work can be performed. Nano materials have in principle the potential to realize this vision since the material property determining electronic structure can be tuned via geometry, material composition, interfaces and environment. However, we are still far away from this sort of control. This requires band engineering that entails an entire new set of engineering rules for the nm world and the appropriate characterization techniques at the relevant length scales. Our approach to work towards this vision is developing tools to map the transport of optically excited states through organic and inorganic nano building block assemblies. Here I present Foerster Resonance Energy Transport mediated exciton transport through CdSe and perovskite quantum dots assemblies. We show how power, energy landscape and dimensionality modify the exciton transport. In the second part of the presentation I will show our latest results in mapping opto electronic processes in lead halide perovskites which might provide the key insight to systematically push their solar cell power conversion efficiency towards the theoretical limit. Lead Halide perovskites based solar cell have recently reached 20% power conversion efficiency, albeit the lack of understanding properly the mechanism. Using Photo Conductive AFM in pin-point mode we map the local mobility, short circuit current and open circuit voltage and find substantial anisotropy within and amongst individual grains with specific grains showing 50% higher local PCE. Our analysis suggests that this heterogeneity originates on the crystal orientation and the way it grew. Thornton Hall 411 Refreshments served at 3:50 PM
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