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The importance of ice in Earth’s atmosphere is crucial for its climate
and hydrological cycle. For instance, sea salt aerosols play an impor-
tant role in atmospheric chemistry. Though such general principles of
atmospheric chemistry are well established on a macroscopic level, we
have only a poor molecular-scale understanding of the processes in-
volved. This limits our ability to model quantitatively processes such
as how atmospheric ice influences clouds and climate. Investigating
model systems by scanning tunnelling microscopy promises to fill this
lack of knowledge, for instance, how water ice nucleates on different

surfaces and in the presence of polar impurities. This talk will give a
general introduction to the challenges and promises of using surface sci-
ence tools to investigate the structure and dynamics of ice nucleation.
It will be shown how water nucleates and grows on metal surfaces
starting from individual molecules and how the presence of organic
multi-polar molecules and cations alters this growth. By investigat-
ing the attachment of individual water molecules to these particles by
low-temperature scanning tunnelling microscopy, we gain microscopic
insight into the interaction of water with charged particles. Our STM
study gives an unprecedented view of water ice interacting with polar
species. Moreover, we present an example, of how the interaction in-
fluences the reactivity of photo-induced dissociation of chlorobenzene,
a typical process induced in clouds by the sun’s action.
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