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ABSTRACT

Reactive organic carbon is emitted to the atmosphere as a relatively small number
of molecules and compound classes, which undergo sunlight-drive oxidation
processes to form a dynamic and complex mixture of thousands of compounds. The
physical and chemical transformations of each organic compound is dictated by
physicochemical properties that depend critically on the molecular structure of the
molecule. Small changes in molecular structure change not only individual
properties, but also the balance between possible atmospheric processes. This
presentation will examine how molecular structure influences the sources,
transformations, and fates of organic compounds in the atmosphere. Data
presented here will combine novel instrumentation, years-long observations of
biogenic organic carbon in central Virginia, global precipitation data, and chemical
modeling to examine the competition between the oxidation of a compound and its
removal to the Earth’s surface. A framework for understanding this competition will
be presented alongside constraints on the fates of molecules as a function

of their structure. Together these approaches will provide insight into the role of
structure in the competition between different atmospheric

processes, and the consequent fate of a molecule.
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