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Abstract 
In semiconductor nanomaterials, spatial confinement and structural heterogeneity can present transport 
behavior that deviates markedly from the bulk phase. Using a combination of ultrafast spectroscopy, time-
resolved optical microscopy, and kinetic Monte Carlo simulation, I will show how these effects manifest 
in assemblies of colloidal quantum dots (QD) and atomically thin two-dimensional semiconductors. As an 
area of emerging focus in my group, I will highlight some of the intriguing and counterintuitive aspects of 
exciton transport, annihilation, and interfacial transfer in 2D materials. 
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