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In the last 5 years we have been using computer simulations
with the aim of shedding light in the process of ice nucleation.
Such process is the first step of water freezing, arguably the liquid-to-solid
transition with the greatest relevance on Earth. In particular, the
extent of freezing in atmospheric clouds has a great impact on the
Earth’s albedo and, therefore, on climate change.
Simulations is a particularly suitable tool to study ice nucleation
because it enables access to the time and length scales
relevant to this process, ns and nm, complementing the
information obtained in experiments where such small
scales can not be probed.

Using simple models for simulating water we have been
able to reach a fairly good agreement with experimental
ice nucleation rates [1]. We have used the information drawn in
our simulations to gain a better understanding of the
ice nucleation process in terms of molecular mechanism and thermodynamic
parameters affecting the nucleation rate. With this information
we propose a tentative explanation for the decelerating effect
of pressure on ice nucleation [2,3] as well as for current discrepancies
in measurements of the nucleation rate between different experimental groups [4].
By comparing ice nucleation under pressure and in a brine solution we
have also examined [5] the proposal that ice nucleation can be predicted in terms
of water activity [6].
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