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INP : ice nucleating particle
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Aerosol particles in the upper troposphere (UT)

® Sulphate particles
8 Geographical and vertical variability in neutralization state (acidity)

2

Organics

® Often internally mixed with sulphate
Crustal elements (e.g. mineral dust)

® Coated by a S-rich layers
Marine origin (e.g. sea salt) Pacific Ocean

Soot
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Ice nucleation ability of sulphate particles
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Ice nucleation ability of sulphate particles ﬂ(".
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Ice nucleation ability of sulphate particles ﬂ(“.
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Experiments with bulk solutions ﬂ(“.
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Experiments with bulk solutions - Results ﬂ(“.

Partial deliquescence Ice nucleation (-56°C)
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In situ neutralization experiments ﬂ(“.
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(I'ake home messages: \

« Partially neutralized particles can initiate heterogeneous
ice nucleation

« their ice nucleation ability is highly sensitive to the degree
of neutralization

( Bulk solution results will be used for parameterizations )
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