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Organic compounds form a significant fraction of
atmospheric sub-micron particulate matter. The biosphere has
traditionally been thought to be the primary source of organic
aerosol, suggesting that organic particulate matter would be an
important component of the atmospheric composition even
without any human interference. Knowing the sources,
atmospheric processing and loss mechanisms of biogenic
organic particles is necessary for quantifying the pre-industrial
baseline to which the present day conditions are compared
when estimating the human effects on atmospheric
composition, radiative forcing and climate.

After entering the atmosphere, organic aerosol constituents
interact with inorganic compounds (such as sulfate, nitrate and
sea salt) and cloud water. Understanding these interactions is
necessary for accurate assessment of the consequences of
political choices related to e.g. land-use change, urban air
quality or agricultural emissions.

I will present an overview of our recent work focusing on
the interactions of atmospheric organic compounds with
inorganic aerosol constituents and cloud water — ranging from
studies of molecular scale phenomena to macroscopic scale
modeling of atmospheric composition and clouds. On one
hand, I will focus on the condensed-phase processes
influencing the volatility, solubility and surface activity of
organic aerosol involving interactions between organic,
inorganic, and water molecules. On the other hand, I will
present results from large-scale modeling studies investigating
the sensitivity of atmospheric aerosol loadings and effects to
the representation of these molecular phenomena. Finally, I
will discuss the important future directions for understanding
the key processes coupling the anthropogenic and biogenic
impacts on atmospheric composition, air quality and climate.
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