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The physicochemical and optical properties of aerosol particles determine their interactions 
in the atmosphere and their effect on atmospheric processes, such as cloud formation. Using single 
particle levitation methods, properties such as hygroscopicity, viscosity, diffusivity, refractive 
index, and reactivity can be measured in particles with a well-defined size and chemical 
composition exposed to controlled environmental conditions. 

In this talk, I will introduce the linear quadrupole electrodynamic balance as a tool to levitate 
arrays of particles and describe its applications to characterizing aerosol particle properties. I will 
show how Mie resonance spectroscopy enables characterization of particle size and optical 
properties and discuss our recent work on particles containing light absorbing brown carbon 
chromophores.1,2 I will show how we can quantifying important morphological and rheological 
properties of levitated particles, with implications for their atmospheric effects as well as their role 
in disease transmission.3 Finally, I will describe how single particles may be probed using high 
resolution mass spectrometry for exact mass analysis of the chemical composition.4,5 Together, 
these methods will allow for a complete characterization of the physical, chemical, and optical 
properties of aerosol particles to better understand their role in the atmosphere and indoor 
environments. 
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