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Instrumentation

HR-ToF-AMS – High Resolution Time of 
Flight Aerosol Mass Spectrometer

SP2 – Single Particle Soot Photometer

CPI – Cloud Particle Imager



AMS Schematic

Measures non-refractory aerosol chemical composition and mass
Insensitive to refractory aerosol (e.g. black carbon) 



SP2



SP2 – example data
Thinly coated 

Thickly coated 



SP2-AMS schematic

Install SP2 module

SP2-AMS



Quantification and Detection 
Limits

Carbon Signal vs Laser Power
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Laser Power

Hyperbolic tangent function
f(x) = b*((exp(a*x)-exp(-a*x))/(exp(a*x)+exp(-a*x))) 
 
Coefficient values ± one standard deviation

a =0.32 ± 0.05
b =5.4 ± 0.3e-6

SP2 instruments operate at laser 
powers of ~2

Higher laser powers required in 
SP2AMS due to faster particle velocities

157 nm (1 fg) Ethylene Flame Soot 

Carbon Signal vs MAAP CBC
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 SP2-AMS vs MAAP
 V_Pr= 0.962059

  a = -23.695 ± 26.7
  b = 176.82 ± 8.02

 V_Pr= 0.930573
  a = -40.253 ± 29.6
  b = 194.62 ± 3.01

 V_Pr= 0.70619
  a = 4.3244 ± 26.2
  b = 204.01 ± 7.74

Total carbon signal is constant for 
different monodisperse soot particles
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Signal vs coating thickness



IN11 – GFG + Ar

500

400

300

200

100

0

Io
n 

ra
te

 (H
z)

14012010080604020
m/z

 Air 
 C 
 Org 



IN11 - GFG + N2
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IN11 – H2SO4 + CAST
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IN11 – H2SO4 + CAST



SP2 NAUA

Sulphuric acid coated CAST soot



SP2

Sulphuric acid coated CAST soot



SP2

Sulphuric acid coated CAST soot



SP2

Sulphuric acid coated CAST soot



SP2

Sulphuric acid coated CAST soot



SP2

When coated by Succinic Acid or non-coated, 
almost no BC was detected from CVI residues! 
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