
Aerosols in planetary atmospheres
microphysics
dynamics
radiation



Condensible gases

Turbulent diffusion

convection

Photochemical production

precipitation

micrometeorites

nucleation

advection

coagulation

condensation



Aitken cores 10-3 -10-1 µm
soil weathering 0.1 -10 µm 
 products
crystal clouds 1-50 µm
 (cirruses) 
cloud drops  10-500 µm
raindrops 0.1-10 mm
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Homogeneous nucleation

surviving germs have to be created by fluctuations
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Heterogeneous nucleation
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m is the ratio of surface tension 
of nucleation core and condensate particle 



Condensational growth
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Coagulation

Loss of particle a by 
collision with any other

Birth of particle a 
by coalescence of any 
pair x and a-x
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For Brownian coagulation



Analytical solutions are also known for

212121 )(),( rCrrrBArrK +++=

Smoluchowsky iterative solution: K~r
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results in runaway coagulation
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Final continuity equation

Sedimentation
& advection

Condensation
& sublimation

Eddy diffusion

tcond~1-105 s
tadv~105-106s
tdiff~106-108s



Light scattering by spherical particles: Mie theory



Venus cloud deck

 

Largest particles removed 
from main deck 1-3 µm

Photochemically produced 
cores  ~0.2 µm

“convective” cloud
1-2 µm H2SO4

30 km

55 km

70 km



Aerosols in Titan’s atmosphere
~400 km

~300 km

photochemical production

aggregation

sedimentation & aggregation

ethane nucleation?

methane nucleation

aggregation 

precipitation

50-80 km

30 km

~1 nm 0.01 µm 0.2 µm



Diurnal cycle of Martian aerosols



Seasonal evolution of Martian global-scale clouds

water vapor

water ice clouds

dust


