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Rotational Temperature Measurement of NO Molecule in a Flame
through Laser Induced Fluorescence Spectrum
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Rotational temperature of NO molecule in methane/air premixed flame was estimated by a
spectral matching method. A tunable narrow band ArF excimer laser was used to excite the D*21*(v/
=0)—X1(v"=1) band system of NO. Laser beam irradiated a flame, and the laser induced fluores-
cence was resolved into a spectrum by using a spectroscope. On this spectrum, € and & bands of upper
vibrational level of v'=0 were analyzed. In order to use a spectral matching method, profiles of € and
& band spectra were calculated theoretically in detail with reliable molecular constants and exact
formula, and they were modulated by an experimental slit function. Since the profile of band
spectrum was determined as a function of a rotational temperature, a rotational temperature could
be estimated from the temperature where the profile of every band spectrum obtained theoretically
is fitted to that of experimentally obtained. Applying a spectral matching method on the & (0, 3), €
(0, 4) and & (0, 2) band of NO, it was obtained that the rotational temperature is about 1000 K.
Obtained rotational temperature is almost agreed with a thermocouple temperature.
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Fig.1 Schematic diagram of energy transfer processes in NO
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