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Charge separation in systems far-from-equilibrium.
Charge separation is a fundamental process occurring throughout natural and synthetic systems. It is the origin of current in photovoltaics and provides a means of storing energy in capacitors. In this talk, I will discuss some of our recent efforts to understand how charges separate and recombine in nanoscale, heterogeneous systems. In the first part, I will show how photo-generated electrons and holes in the lead halide perovskites are slow to radiatively recombine due to polaronic effects that result from characteristically soft, polar lattices. In the second part, I show how ionic solutions confined to nanofluidic devices can respond nonlinearly to applied electric fields, generating higher currents than anticipated from their bulk counterparts.  In both cases, our progress is enabled and enriched by novel simulation tools and fundamental theoretical developments.
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