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Quantum cascade laser absorption spectroscopy (QLlhxas been used to measure the gas
temperature during ms dc plasma pulses. The methdohsed on the intensity ratio of two
absorption structures of NO. The influence of nimedr absorption phenomena in the low pressure
range was considered by comparison with a simulspedtrum. The reliability of the method was
validated at a heated gas cell without plasmaimmit

1. Introduction From the simulated spectra, a calibration factor
Increased concerns about pollution control haveded has been determined which allows one to calcutate t
growing interest in gas cleaning technologies. iRt@as correct temperature from the disturbed spectra.
technology has proofed its ability to remove haimfu

gases from an air stream. For these experiments, & Results

important parameter is the gas temperature. As an example, the temperature at the end of adsms
In this contribution, a method is presented whichplasma pulse is given in figure 1. Four mean plasma
applies quantum cascade laser absorptioourrents have been applied.

spectroscopy (QCLAS) to the measurement of the
temperature of NO which has been used as a probe
gas. This demonstrates the principal possibility to
measure the temperature using QCLAS despite the
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strong disturbance of absorption structures. Such % 100,
phenomena are caused by non-linear effects, eigl ra 2
passage or saturation effects, due to the higmdguni 3]
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rate and intensity of the probing laser. £

2. Experimental Setup

The experiments have been done in a tube reactor

made of Pyrex with an inner diameter of 20mm and a

length of 60cm [1]. QCLAS has been performed using

a three channel spectrometer, TRIPLE Q [2], running Fig. 1:Calculated NO temperature of a pulsed dc

in the Intra Pulse Mode with a pulse width of 150 n  plasma measured using the line ratio method. The

and a pulse repetition frequency of 30 kHz. For the electric energy corresponds to a mean pulse current

experiments, the single line absorption structufe oof 25mA, 50mA, 100mA and 150mA, respectively. The

NO at 1900.52cih, NO(Xsp, v = 0) — NO(Xgp, v = dashed curve shows a linear fit.

1): R6.5, and the double line absorption structfre
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applying the line ratio method [3]. The ratio okth

intensity of two absorption structures dependsten t References

temperature. Consequently, the ratio has beentosed [1] L. V. Gatilova et al.: PSST 16 (2007), 107

study the gas temperature. However, the recorded N )

spectra show huge distortions of the absorption [2] M. Hibner et al.. Rev. Sci. Instrum. 82,

structures due to non-linear absorption effectes€h (2011), 093102

phenomena are not fully understood. There influence [3] M.G. Allen: Meas. Sci. Technol. 9 (1998), 545

however, has been compensated using simulated [4] HITRAN, 2012, http://www.cfa.harvard.edu
spectra with the help of the HITRAN database [4]. [hitran/

04— . . , : . . —
00 02 04 06 08 10 12 14
electric energyJ]



