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Degenerately Doped Colloidal Quantum Dots: 
Redox and Spectroscopic Properties

Doping semiconductors transforms their physical properties and introduces new functionality that enables many 
powerful technologies, from transistors to solar cells. Recent years have seen growing interest in new technologies based 
on colloidal semiconductor nanocrystals (quantum dots), capitalizing on their low-cost synthesis and processability, and 
on the attractive physical properties accessed in the quantum-size regime. Whereas quantum-dot impurity doping has 
matured as a component of the chemist’s toolbox for tuning such physical properties, electronic (n- or p-type) doping under 
equilibrium conditions remains a major challenge, and as a consequence many properties of degenerately doped quantum 
dots remain poorly defi ned. This talk will present some of our group’s recent experiments in nanocrystal doping, redox 
chemistry, potentiometry, and spectroscopy aimed at transforming colloidal quantum dots from nearly intrinsic to semi-
metallic semiconductor nanocrystals and elucidating the resulting unique physical properties.
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