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A range of observations support a connection between
cosmic ray intensity and the Earth's climate, on time-
scales from days (Pudovkin and Veretenenko, 1995) to
centuries (Eichler et al, 2010) to millennia (Bond et al,
2001). Away from the surface, ion concentrations are
controlled by cosmic-ray induced ionization. One likely
candidate for the mechanism connecting cosmic rays and
the climate is the ion-induced nucleation of aerosol.

Because ions stabilise sub-critical nuclei, ion-
induced nucleation is likely to dominate as a nucleation
pathway in remote regions with low concentrations of
precursor vapours. When determining the impact of this
phenomenon on the «climate, a global aerosol
microphysics model is a vital tool due to its inclusion of
the various processes which affect particle growth and
deposition.

The CERN CLOUD experiment is designed to
accurately measure both ion-induced and neutral
nucleation rates in unprecedented detail (Kirkby et al,
2011). The experiment has found that the presence of
both ions and ammonia enhance nucleation rates beyond
the binary neutral, but that inorganic precursor vapours
are not sufficient to reproduce atmospheric observations
of new particle formation events.

Using the GLOMAP aerosol microphysics model,
we quantify the contribution of ion-induced nucleation to
global aerosol based on new results from the CLOUD
experiment at CERN. We will present the results of the
implementation within a global model of the first
parametrization of ion-induced nucleation based on
experimental observations rather than theoretical
predictions. This parametrization is the result of work in
the ternary H>SO4-NH3-H2O system by the CLOUD
collaboration at CERN.

The ternary and ion-induced nucleation
parametrization causes a non-negligible increase in CN
(diameter > 3 nm) and CCN (diameter > 70 nm) at the
surface when compared with a simulation which uses a
binary neutral nucleation mechanism.
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