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Abstract 

Photoluminescence imaging and spectroscopy are powerful tools that can reveal structure in biological 

systems, charge dynamics in electronic systems, and reaction dynamics in chemical systems, among 

others. Additionally, photoluminescence from single emitters is a critical to quantum technologies such 

as quantum sensing and quantum communication. Here, I investigate the distance and spectral 

dependencies of enhanced light emission from single fluorophores coupled to plasmonic gold 

nanoparticles and the photoluminescence from gold nanoparticles themselves using custom built, single-

particle, fluorescence microscopes. This understanding of emission mechanisms and enhancement can 

enable new technologies for quantum sensing and quantum communication. 
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