Data processing and associated uncertainties of a quantum cascade laser spectrometer
for ssimultaneous detection of NO, NO,, SO, and CO at nmol/mol levels
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CONTEXT / OBJECTIVES

The European Directive on “Ambient air quality and cleaaie for Europe” (2008/50/EC) sets limit values aradadquality objectives for the measurement in the EU beerstates of air pollutants in ambient air

DATA PROCESSING and SOFTWARE INTERFACE

The mole fraction of the analytg)(can be calculated from Beer-Lambert law and deali gas
law according to the following equation: Aue [Kg [T
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whereA . is the integrated absorbankg the Boltzmann constari, the temperature of the gas|
into the cell, $the line strength &, L the optical path length armithe pressure into the cell.

Determination of the parameters
= Line strengths § are given by the HITRAN 2012 = Each experimental spectrum is fitted

database at 296 K. As the operating conditions varyby a theoretical spectrum corresponding
S;,should be recalculated such as: to the Beer-Lambert law convoluted ’L
Ehc aphe with the laser response. In this spectrum,
e Qe @-e) each absorption line is defined by a
S =S a Ehc _ahc Voigt profile and the fitting parameter i
e kel 1-e "aTo) the integrated absorbanag, (plus

whereQ); is the partition function (tabulated for eachOther [PEVEIMEES I CEETiEe))

analyte as a function of temperaturgthe lower state = The absorption cell 652(1)5.11652( )-4.69
energy of the transition (given by the HITRAN 2012
database)y the Planck constant,the speed of light
andw, the main optical frequency.




