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Principles of DOAS!
The Beer-lambert law 

 
ODi = σici l 

 
 ODi = optical density, σi = absorption cross-section, ci = 
concentration, l = pathlength (for species i) 
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Acrolein 

Acetaldehyde 

Ammonia 

Benzene 

1,3-Butadiene 

Carbon disulfide 

Formaldehyde 

Hydrogen sulfide 

Nitric oxide 

Nitrogen dioxide 

Ozone 

Phenol 

m-, o-, p-xylene 

Styrene 

Sulfur dioxide 

Toluene 

…..and more 



Some Example Spectra 
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Nanometers

Raw Data - Deuterium Source

single beam
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Single Beam Raw Spectrum - Background
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Collect a data spectrum in the atmosphere when the target gas is not present.  
Define this as the background spectrum. 
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Collect a data spectrum in the atmosphere when the target gas is 
present.  Define this as the Sample spectrum. 

'-:(.)!'()*+,?:!

Single Beam Raw Spectrum Ð Sample Spectrum  
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Absorbance Spectrum
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Subtract the logarithms of the two spectra.  This resulting 
spectrum is defined as an absorbance spectrum. 
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Chalmette Air Monitoring (SO2)
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