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Jimenez et al, Science, 2009 

Aerosol Mass Spectrometer (AMS) 

  

Inorganic (SO4,NO3) ~ Organic (OOA)     
  

O/C ~ 0.7 



Aiken, DeCarlo & Jimenez, Anal Chem, 2007  
Aiken et al, ES&T, 2008 
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Secondary Organic          >>          Primary Organic 
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10,000’s compounds 



Preliminary 
(HSO4)-(H2SO4)n 

(HSO4)-(H2SO4•DMA)n 

(HSO4)-C10HxOy 

C20 
(HSO4)-•PA 

dimethy-amine 

PD ~ 2ppb 
H2SO4 ~ 5e6 cm-3 

Siegfried Schobesberger et al, PNAS, 2013 

Nucleation and Clusters at the CLOUD Experiment in CERN 



  

 
ELVOC 

C10,C20 in the gas phase 
O/C > 0.7 

 
 
 
 
 
 

  

 
ELVOC 

C10,C20 in the gas phase 
O/C > 0.7 

 
Nucleation, Clusters 
Nanoparticle growth 

 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 nm                                                ~100 nm 

Nucleation                Growth                        CCN 



Increasing Volatility  

volatiles 

IVOCs 

TD+AMS IVOC PTR-MS CIMS SVTAG-peaks SVTAG-all 

organic 
aerosol 

GAS AEROSOL 

BEACHON (Colorado) VOCs >> IVOCs > OA 
Jesse Kroll, MIT 



Instrumentation developed via DoE SBIR program 

Q-AMS, ToF-AMS, ACSM, SP-AMS, ToF-CIMS, FIGAERO 
   SV-TAG, TOC, VAPS, CAPS 

MILAGRO, CARES, BBOP, GO-Amazon, BBOP, BAECC 
                         also  CalNex, BEACHON, SOAS and many more 
Aerodyne Research 
Boston College 
University of Colorado 
UC Berkeley 
Aerosol Dynamics 
University of Helsinki 
University of Washington 
Washington University 
Caltech 
MIT 
Droplet Measurement Technology 

 
  



NO increases 

Hyytiälä  NO3- ToF-CIMS 
                              PMF Mass Spectral Factors 

DAY 

NIGHT 
 

a-pinene  +  O3, OH, NO     ELVOC 

C10H15O9N 
C10H15O10N 
C10H15O11N 

C10H16O9 
C10H16O10 
C10H14O11 

H2SO4 



H2O  10,000 ppm 
CO2        400 ppm 
CH4             2 ppm 
 
O3           50 ppb 
 
VOC’s    1->10 ppb 
 
Aerosol            1 ppb 
 
oVOC’s           1-100ppt 
ELVOC              1 ppt 
   
H2SO4                            0.1 ppt 
 
OH             0.1 ppt  
 

Global ‘trace gas’ concentrations 

Equivalent 
Climate  
Impact 

Aerosol Life Cycle required to predict aerosols (clouds) in 
                                               Current, Past and Future Atmosphere 





Ilona Riipinen et al 
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Hyytiälä (BAECC)  NO3- ToF-CIMS 
instrument contamination 

transported pollution, long lived 
201amu ?? 

H2SO4 (daytime OH)  

daytime - early morning 

daytime 3- morning 

Daytime (noon)  

nighttime radicals 

nighttime 2 bi-molecular 

nighttime 3  
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