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Fig. 1. Optical layout of the mobile CARS spectrome-
ter.
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Fig. 2. A typical CARS spectrum for illustration of the

quick fit parameters.
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Table 1. Quick fit methods for extracting temperatures
from the CARS spectra

S]‘:;:) dﬁt Quick fit parameter
QFM 1 Full width of 3/4 maximum of
fundamental band (FW3/4H)
QFM 2 Full width of half maximum of
fundamental band (FWHH)
QFM 3 Full width of 1/4 maximum of
fundamental band (FW1/4H)
QFM 4 (Warm area+ Cold area)/
Fundamental band peak
QFM 5 Hot band peak/
Fundamental band peak
QFM 6 Warm area/Cold area
QFM 7 Hot area/Cold area
QFM 8 Hot area/(Warm area+ Cold area)
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Fig. 3. Quick fit parameters of the spectrometer obtai-
ned by the line widths of CARS spectra.
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Fig. 4. Quick fit parameters of the spectrometer obtai-
ned by the integral of the bands of CARS spec-
tra.
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Fig. 5. Graphite tube blackbody furnace for measure-
ment of temperature precision in comparison
to the standards radiation pyrometer.
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Fig. 6. Error of CARS temperatures measured in com-
parison to the standards radiation pyrometer.
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Fig. 7. A single shot of CARS spectrum measured for
nitrogen in the graphite tube blackbody furnace
at 1600 K.
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A mobile CARS spectrometer is constructed to measure the instantaneous temperature of gases,
of which software include the quick fit methods and a least square fitting method to obtain temperatu-
res from the spectra. Two quick-fit-methods give smaller variance of temperatures than the least
square fitting method even though they consume much shorter time to yield temperatures. The preci-
sion and accuracy of CARS temperature is measured in the graphite tube blackbody furnace in refere-
nce to a radiation pyrometer. The accuracy of the CARS temperature is * 2% from 1000 K to 2400 K
and the precision is % 35K at 1600 K with the most accurate quick-fit-method. As a demonstration
of the instantaneous measurement, the spectrometer is applied for measurement of the turbulent

combustion at a certain condition.



