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Background

Santee et al., J. Geophys. Res.: Atmos., 2008, 113, D12307

Heterogeneous chemistry on PSCs produces 

species which actively catalyse O3 destruction



Background

Brakebusch et al., J. Geophys. Res.: Atmos., 2013, 118, 2673-2688

Biasing all model processes 

which involve aerosol 1.5 K 

colder improved agreement 

between SD-WACCM and 

MLS O3



Background

first-order loss rates (s-1) for (a) 

ClONO2+HCl and (b) ClONO2+H2O 

for different parameterisations and 

aerosol types for typical 

stratospheric conditions (50 hPa, 5 

ppmv H2O, 1 ppbv HCl, 0.5 ppbv

ClONO2, 10 ppbv HNO3, 0.15 ppbv

H2SO4 and 10 background aerosol 

particles cm−3). 

Solid red and blue lines depict 

ternary aerosol (STS), 

dashed lines binary aerosol.

Solid green and orange lines 

represent NAT particles with 

density 10−1 cm−3, dashed 

lines 10−4 cm−3. The NAT and 

NAD formation temperature 

(TNAT) under these conditions 

is shown by the vertical 

dashed line. 

TNAD



Background



Background

Meteoric smoke particles:

Formed from re-

condensation of metal 

vapours released on 

ablation of meteoroids.



Motivation

observations

Contact angle 

parameterisation

Constant, 

volume based 

parameterisation



Background

Solomon et al., Science, 2015, 353, 269-273

South polar ozone shows signs of recovery but predictive capacity in the Arctic 

requires understanding of aerosol processes and climate change.



Background

Hoyle et al., Atmos. Chem. Phys., 2013, 13, 9577–9595

‘It is estimated that 

denitrification due to this 

mechanism [het. 

nucleation on H2O ice] 

could potentially be 

responsible for as much 

as 80% of that observed.’

Mann et al., J. G. R.: Atmos., 

2005, 110, D08202



Heterogeneous particles

Sonicated in H2O for 1 hour

Used to dilute HNO3



Fraction Frozen





ns activity parameterisation



Atmospheric observations

Voigt et al., Atmos. Chem. Phys., 2005, 5, 1371–1380



ECMWF => T and S



Comparison of nucleation 

schemes



Het. 

particles

Stirred in 

H2O for 12 

hours

Used to 

dilute HNO3

Interesting contamination effects



Other nuclei?

TNAD



+ H2SO4 and illiteConclusion / Further work

• Can measure nucleation kinetics of nitric acid hydrates in the 

lab.

• SiO2 does not give sufficient activity to explain observed PSC 

crystal number densities

• Other materials can nucleate more efficiently, why?

• What other materials are atmospherically relevant?



+ H2SO4 and illiteConclusion / Further work
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