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CARS Thermometry with OPO and Influence of Slit Function

LI Rong-fu, QIAN Qing-ji, GAO Chun-ge
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Abstract ; The possibility for using an optical parametric oscillator (OPO ) instead of the dye laser is discussed and the

Slit function of the detection system is studied. The opitical analysis and experiment demon state that the OPO-CARS

setup is useful in the case of measuring temperatare below 2200K and the Voigt function is the best slit function.
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Fig. 1 experimental setup

OPO LSRRG &R s My ~ My« U BE5 Ly ~ Ly BEE; Py, Py 2f
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SA A s SP B ; CCD : 4R 45 ; DR : SRS ¥ ; PC AL

OPO:; optical parametric oscillator; M; ~ M, : mirrors; L; ~ L : len-
ses; Py, P, : 1/2 waveplates; F: filter; PL, , PL, : polarizers; BS; ~ BS;:
beam splitters ; BD : beam dump ; TM ; triquetrous mirror ; SA ; sample ; SP .
spectrometer ; CCD : DR ; motor driver; OMA : optical multichannel analy-

zer; PC ; personal computer
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Fig.2 nonresonant CARS spectrum of

a reference cell filled with 200kPa argon
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Fig.3 measlit function fitted with an asymmetric Voigt function
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Tab.1 comparison the fiting temperature

to the thermocouple reading

Thermo. — tem. /K Fit. - tem./K Relaiv difference/ %
654.6 644.8 1.5
736.8 723.5 1.8
982.6 967.2 1.6
1192.9 1178.6 1.1
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Fig.4 the temperature fitting result for alcolhol alcolhol flame
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Tab.2 the average fitting temperature

with different silt function

K
silt function
Thermai
Voigt Gaussian Lorentzian
testing | fiting erroy | fitting | error | fitting error

293.5 | 292.2 1.3 291.8 1.7 290.5 3.0

642.0 | 639.4 2.6 628.3 | 12.7 | 627.5 14.2

724.6 | 717.2 7.4 709.8 14.8 | 708.3 16.3

970.4 | 958.7 | 11.7 | 950.2 | 20.2 | 948.3 22.1

1150.4 | 1153.9 | -3.5 |1139.6 | 10.8 |1136.5 13.9
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