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Abstract: Determination of the ability of aerosols to facilitate the freezing of ice
crystals in cold clouds is complicated by the complex and changing structure
of soot particles in the atmosphere. Here the heterogeneous freezing
temperatures of droplets in contact with fresh and oxidized particles composed
of soot and polyaromatic hydrocarbons were determined. Mean freezing
temperatures in which fresh particles were tested as ice nuclei ranged from -19
to -24 C, depending on the composition. In all cases, our result showed that
exposure to ozone facilitates ice nucleation at significantly warmer
temperatures, ~3 C, than on fresh particles. Classical nucleation theory is
used to derive heterogeneous nucleation rates and the probability of freezing as
a function of temperature for each type of ice nucleus studied in this
experiment.
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