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OUTLINE 
BACKGROUND –DMS spills from phytoplankton… 
 
NEW CONNECTION –So why shouldn’t biopolymers? 
 
VISUALS –SeaWiFS vs. DOC 
 
POP OFFLINE –Chemical resolution of macromolecules 
 
1st CUT –Enrich, diameters, Gibbs layers 
 
NEXT –Map into spray emission, CAM-MAM tests 



The Blessed Mess 

Once and future DMS (LLNL and LANL in CESM) 
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Cameron-Smith 
et al. 2010 



Bigguns 

Polysaccharides, 
Proteins, 
Lipids, 
Humic acids, 
(and geopolymers… 



SeaWiFS 



Hanson 

Hansell et al. 2012 Global DOC 



Carbon carriers, 0-100 µM except Bacteria (All SH summer) 

Forms of Carbon 



Doc Edgerton 



SPRAY ONLY –This guy is no aerosol modeler… 
 
ACTIVATION –Variability in threshold diameter for growth 
 
AMPHIPHILIC LAYERS –Cover 3 to 10 times at 0.1 micron 

Simple Tests for CCN Effects 

SDS as model amphiphile 

Simple Aerosol Tests 



Drama King I 

Concentrations (0-100 µM) and diameters (0.1-0.2 microns) 



SUMMARY 
BACKGROUND –DMS spills from phytoplankton… 
 
NEW CONNECTION –So why shouldn’t biopolymers? 
 
VISUALS –SeaWiFS vs. DOC 
 
POP OFFLINE –Chemical resolution of macromolecules 
 
1st CUT –Enrich, diameters, Gibbs layers 
 
NEXT –Map into spray emission, CAM-MAM tests 



Xiaohong 

CAM Modal Aerosol 



Thresholds for Activation S=0.1% and Monolayer 



Various Thresholds 

Selected threshold diameter patterns, microns 



Leck 2002 



EXTRAS 
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Fasham Box Diagram 

Schematic Systems Model S 



Vallina/Simo: DMS model 

Science 2008 



SE Attempts to Debunk 

Thanks to Levasseur for feature in Nature 



AAD Marchant 

Australian Antarctic Division 

Detonators, Piercers, Biters, Sweepers, Engulfers 



Bacteria 

All Southern Ocean summer, concentration units micromolar… 



Smalls 



Polys 



Proteins 



Lipids 



Humics 



Unknowns 



Kohler Curves and Hygroscopicity 

All calculations analytical Petters & Kreidenweiss κ	

	




Drama King II 

Drama King image: 
Threshold diameters for growth (microns): 

Standard chlorophyll proportionality vs. detailed O-chem 



Selected monolayer computations 

Number of monolayers 

3 



Organics and Bubbles 

CH4 flare rise: 
Determined by surfactants 

Bubbles, Organics 

Obzhirov 04 
Methane Flares 
100-300 meters 



Final Issues: Mixing State, Films 

Diode Mixing Test lipid, humic films and also 
lipid-derived mystery compound- 
Coat their own particles externally 
(mass balance a given) 



Self Assembly 



Deep Water Horizon 


