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Light-‐scaXering	  AMS	  

H8-‐toluene	  SOA	  and	  D8-‐toluene	  SOA	  mixing	  experiments	  
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Single	  Par+cle	  Study	  with	  AMS	  at	  CMU	  
Event-‐trigger	  	  

D62-‐Squalane	  OA	  and	  diesel	  POA	  mixing	  experiment	  
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Constant	  ROI	  setting	  



Event	  trigger	  in	  the	  field	  
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Center	  for	  Air,	  Climate,	  and	  Energy	  Solu+ons	  (CACES)	  

 	  Characterize	  spa-al	  (intra-‐city,	  urban-‐to-‐rural,	  and	  inter-‐city)	  and	  
temporal	  distribu-ons	  of	  mul-ple	  air	  pollutant	  species	  



Urban	  Transect:	  OA	  concentra+on	  
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5:Commercial	  site:	  	  
	  	  	  	  Restaurants	  &	  Traffic	  
6:	  Residen+al	  
7:	  Restaurants	  
8:	  Residen+al	  	  	  
	  	  	  	  	  &Restaurant	  
9:	  Residen+al	  by	  	  	  	  	  
	  	  	  	  Highway	  
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~1km	  x	  1km	  



Interesting	  sub-‐grid	  variability	  
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mass range threshold 
ROI1 mz 41-100 5ions 
ROI2 mz 36 2ions 

8:00-‐9:00	  pm	  

6600	  events	  were	  collected	  
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k-‐means	  clustering	  on	  all	  events	  



North	  
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T	  
11% BC−rich

23 %
less oxidized OA

33%
more oxidized OA

33% 
SO4 + more oxidized OA

Take	  away	  COA-‐related	  
cluster	  and	  look	  at	  the	  
‘’background’’	  of	  this	  site	  
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Site	  6	  is	  1000i	  away	  from	  site	  5	  
~	  200	  i	  up	  
-‐-‐-‐residen+al	  
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urban	  residen+al	  

48	  

43	  

55	  

48	   44	  

44	  



23	  

0 2 4 6 8 10 12 14 16 18
0

0.2

0.4

0.6

0.8

1

Time (min)

Si
gn

al
 fr

ac
tio

n

 

 
SO4 + oxidized OA
more oxidized OA
SO4 + less oxidized OA 
BC−rich

28%
 SO4 + oxidized OA

7% 
more oxidized OA

63%
SO4 + less oxidized OA 

2% BC−rich 11% BC−rich

23 %
less oxidized OA

33%
more oxidized OA

33% 
SO4 + more oxidized OA

Residen+al	  site	   “background”	  of	  commercial	  site	  



Conclusion:	  
 	  Single	  par+cle	  measurement	  with	  ET	  is	  able	  to	  capture	  some	  
interes+ng	  par+cle	  features,	  help	  to	  iden+fy	  dominant	  local	  
sources	  and	  spa+al	  paXern	  of	  par+cle	  mixing	  state.	  
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Future	  works:	  
 	  Technical:	  beXer	  data	  processing:	  false	  posi+ve,	  reducing	  sampling	  bias,	  ROI	  
design…	  
 	  Science	  ques+ons:	  	  
Have/will	  have	  single	  par+cle	  measurement	  in	  most	  (if	  not	  all)	  part	  of	  PiXsburgh	  
1.  How	  variable	  are	  “background”	  clusters?	  
2.  How	  fast	  do	  ambient	  par+cles	  mix?	  
3.	  	  	  	  What	  do	  people	  breath?	  -‐-‐-‐couple	  with	  popula+on	  density	  


