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Principles of DOAS!

The Beer-lambert law

ODi — O-iEi l

OD; = optical density, o; = absorption cross-section, c; =
concentration, / = pathlength (for species /)
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Light Source

Reciever/Spectrometer

< 50m >

A concentrated cloud of 50 ppm, 10m in diameter, in a background of 0 ppm also
gives a reading of 500ppmm

Light Source \l Reciever/Spectrometer
. \
“10m*
< 50m >

When the 500 ppmm is divided by 50m the result is a value of 10 ppm, which is
the ‘path averaged’ concentration.
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i Nitric oxide

Acrolein
Acetaldehyde Nitrogen dioxide

i Ozone
Ammonia

Phenol

Benzene
1,3-Butadiene m-, 0-, p-Xylene

Carbon disulfide Styrene

Formaldehyde Sulfur dioxide

Hydrogen sulfide Toluene

..... and more



Some Example Spectra
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Raw Data - Deuterium Source
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N
N\

Chloyrine
Dioxi

CSs2
Formaldehyde
SO2
Xyleqes

Raw Data - Xenon Source
Toluene

.\ L9ETSCP'LTE

£00VSOE'ETE
£80T/96'60€
T9TEOTB'SOE
6205€0|20€
GZSYIVE 862
LT6Y62) 762
2252666062
268.05/'982
Z85TY8B'Z8T
SPIv666'8.2
YET9960'G.2
YOT8SLT T2
L090.EE' 192
861708 €92
£V650€|652
Emomi.m%
NmEmo”.ﬁW
\ momook.tw
e ZV8L0EE eV
¥856./9['6£Z
$E 8829/80'5€2
3E 158686(0€C
T089V.8'922
9T.T2Zh) 222
808£266'812Z
T€9ESZY ¥TT
6ELTTVE 0T
G8986£090Z
220STZB 102
¢ B soeT985 26T
4§ 88088eE'e6T
<% E €265v90°68T
v9£58.) 8T
G9695/p°08T

6L¢T9GI'9.LT

Benzen

02
Pl M

A A A A

1400
1200
1000

\)%3%!'3?,%)1>-EI'()*+,?:)

o

800
0
400
200
-200

sjunon



H-*X&,32%11'()*+,?:!

Collect a data spectrum in the atmosphere when the target gas is not present.
Define this as the background spectrum.

Single Beam Raw Spectrum - Background
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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 B Sample Spectrum
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Subtract the logarithms of the two spectra. This resulting
spectrum is defined as an absorbance spectrum.

Absorbance Spectru m
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