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Atmos. Chem. Lecture 18, 11/18/13:   
Partculate mater: Propertes   

Partcles + water (cloud formaton)   
Partcles + light (scatering, absorpton)   

PSet 4 due Nov, 25 

Partcles + light, partcles + water 

Climate efects of partcles: 
- Direct: scatering, absorpton of radiaton 

- Indirect: changes to cloud propertes (albedo) and lifetme 
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Vapor pressure over a droplet 

vapor pressure P 

dn moles 
water 

droplet 
(diameter Dp) 

vapor pressure P0 

bulk water (fat surface) 

Kelvin efect 
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[Note: Additional material is discussed here during lecture.]

Image removed due to copyright restrictions. See Figures 10.11 and 17.2 in Seinfeld,
J. H., and S. H. Pandis. Atmospheric Chemistry and Physics, 2nd ed. Wiley 2006.
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S&P 

{Kohler Curve" 

⎛ P ⎞ 4M σ 6n Mw w s wln⎜ ⎟ = − 3
⎝P0 ⎠ RTρwDp πρwDp 

Kohler Curves 

S&P 

3 

Image removed due to copyright restrictions. See Figure 17.5 in Seinfeld, J. H.,

and S. H. Pandis. Atmospheric Chemistry and Physics, 2nd ed. Wiley 2006.

[Note: Additional material is discussed here during lecture.]

Image removed due to copyright restrictions. See Figure 17.5 in Seinfeld, J. H.,
and S. H. Pandis. Atmospheric Chemistry and Physics, 2nd ed. Wiley 2006.
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Critcal supersaturaton 

Soluble species only 
Some insoluble species 
(mass fracton 1-ε) 

S&P 

© John Wiley and Sons. All rights reserved. This content is excluded from our Creative 
Commons license. For more information, see http://ocw.mit.edu/help/faq-fair-use/. 

{κ-Kohler theory"  

© Petters, M. D., and S. M. Kreidenweis. License: CC BY-NC-SA 2.5. 

for more informaton, see:   
Peters and Kreidenweis, AeP 7:1961 (2007)  
Peters and Kreidenweis, AeP 8:6273 (2008)  
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Interacton between light and a partcle  

complex index of refracton: 
m = n + i k 

© John Wiley and Sons. All rights reserved. This content is excluded from our Creative 
Commons license. For more information, see http://ocw.mit.edu/help/faq-fair-use/. 

key descriptors:  	bext = bscat + babs  
(Cext = Cscat + Cabs)  
(Qext = Qscat + Qabs)  

S&P 

Importance of partcle size  
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Mie Theory 

FP&P 

Nice, compact descripton: 
htp://plaza.uf.edu/dwhahn/Rayleigh%20and%20Mie%20Light%20Scatering.pdf 

online calculator: htp://omlc.org/calc/mie calc.html 
downloadable program (PC only!): htp://www.philiplaven.com/mieplot.htm 

Mie Theory 

S&P 
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Image removed due to copyright restrictions. See Figure 9.18 in Finlayson-Pitts and
Pitts, Chemistry of the Upper and Lower Atmosphere. Academic Press, 2000.

Image removed due to copyright restrictions. See page 696 in Seinfeld, J. H.,
and S. H. Pandis. Atmospheric Chemistry and Physics, 2nd ed. Wiley 2006.

http://plaza.ufl.edu/dwhahn/Rayleigh%20and%20Mie%20Light%20Scattering.pdf
http://omlc.org/calc/mie_calc.html
http://www.philiplaven.com/mieplot.htm
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Mie Scatering: Size, angle 

FP&P 

Mie Scatering: Dependence on size, volume 

FP&P 
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Image removed due to copyright restrictions. See Figure 9.19 in Finlayson-Pitts
and Pitts, Chemistry of the Upper and Lower Atmosphere. Academic Press, 2000.

Image removed due to copyright restrictions. See Figures 9.20 and 9.22 in Finlayson-Pitts
and Pitts, Chemistry of the Upper and Lower Atmosphere. Academic Press, 2000.
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Dependence on RH (size) 

FP&P 

Phase of inorganic salts 

S&P 
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Image removed due to copyright restrictions. See Figure 10.4 in Seinfeld, J. H.,
and S. H. Pandis. Atmospheric Chemistry and Physics, 2nd ed. Wiley 2006.

Image removed due to copyright restrictions. See Figure 9.28 in Finlayson-Pitts and
Pitts, Chemistry of the Upper and Lower Atmosphere. Academic Press, 2000.
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