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Motivation
Despite much research effort,accurate prediction of atmospheric ice nucleation still remains a

grand challenge. Reasons for this are manifold and include cloud dynamics as well as aerosol
microphyiscal processes. Our research focuses on the physicochemical characterization of ice
nucleating particles (INPs) and how different particle types impact ice nucleation. We ap-
proach this challenge employing modeling studies and laboratory experiments using field-
collected and laboratory generated aerosol particles. Currently we are working on the follow-
ing tasks:

1. Use Southern Great Plains ARM site collected ambient aerosol particles for identification of
INPs, evaluation of the particles’ propensity for nucleating ice, and contrast physicochemical
properties of INPs with the ambient particle population. Particular focus is placed on the role
of airborne soil organic particles (ASOPs) that may act as INPs.

2. Physicochemically characterize ambient aerosol particles collected in the Amazon and ex-
amine the particles’ice nucleation properties.We focus on supermicron-sized particles, poten-
tially reflecting biological particles. The analyses include particles collected above and below
the forest canopy.

3. Conduct immersion freezing experiments employing mineral dust particles. Investigate
how sample treatment impacts INP surface area and thus interpretation of ice nucleation ki-
netics. Perform ice nucleation experiments with mixed mineral dust samples to better mimic
atmospheric aerosol populations (i.e. competitive immersion freezing experiments).

4. Apply an Earth System Model with an improved aerosol mineral fraction method to evalu-
ate the atmospheric mineral dust aerosol population. The new approach is based on brittle
fragmentation theory which considers re-aggregation and partial fragmentation at emission.
We examine the importance of dust source distribution, dust size distribution and particle
mixing state, and air temperature for simulating immersion freezing by mineral dust particles.
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ARM SGP site field-collected
aerosol particles acting as ice
nucleating particles (INPs)
versus non-INPs. Panel (a) and
(b) show NEXAFS X-ray spec-
tra of individual INPs and
non-INPs. Panel (c) displays
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of individual SGP particles
during 2 sampling times.Blue,
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correspond to inorganic ma-
terial, organic material (COOH
dominated), and carbon
double bonding (C=Q), re-
spectively. Scale bar=1 um.
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ferent (d). INPs represent likely a major particle
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