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In a number of gas phase environments, including the ambient atmosphere and combustion systems,
the formation of molecular clusters and nanoparticles can have an overall influence on system behavior/performance, and chemical and structural characterization of the clusters and particles present is
often interest. Such characterization is typically not straightforward to carry out; clusters and nanoparticles are typically too small to individually scattering visible light photons, and are often not present in high enough concentrations for light absorbance measurements. Typically, the most tractable
approach to analysis is to ionize the clusters/particles of interest and monitor their speeds (the time
taken to arrive at an appropriate detector) in a region of controlled electric field strength. This speed
is governed by a balance between the electrostatic force driving motion, and the drag force resisting
motion, hence structural characterization for clusters and nanoparticles in the gas phase is carried
out by drag measurement. This talk will provide an overview of recent theoretical and experimental
developments from our lab group in both predicting the drag force on clusters and nanoparticles directly from structural models, and interpretation of drag measurements for clusters. Specifically discussed will be utilization of gas molecule trajectory tracking to accurately determine the drag force on
a cluster from an all-atom model of cluster structure, as well as comparison of predictions to measurements made on ~1 nm cluster ions using a differential mobility analyzer coupled to a mass spectrometer.
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