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Abstract >> Most of reconstruction algorithms for the calculation of temperature distributions in CT (computed
tomography)-TDLAS (tunable diode laser absorption spectroscopy) are based upon two-line thermometry method.
This method gives unstable calculation convergence due to signal noise, bias error, and signal mis-matches. In
this study, a new reconstruction algorithm based on cross-correlation for temperature calculation is proposed. The
patterns of the optical signals at all wave lengths were used to reconstruct the temperature distribution. Numerical
test has been made using phantom temperature distributions. Using these phantom temperature data, absorption
spectra for all wave lengths were constructed, and these spectra were regarded as the signals that would be obtained
in an actual experiments. Using these virtually generated experimental signals, temperature distribution was once
again reconstructed, and was compared with those of the original phantom data. Calculation errors obtained by
the newly proposed algorithm were slightly large at high temperatures with small errors at low temperature.
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L : path length [mm]

Q : partition function

n; : number density of species I
o : absorption coefficient

B : relaxation coefficient

Subscripts

i species
j : laser beam number
vi : representative peak wave of species I

A . wave length [nm]
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Table 1 Information of selected spectrum lines of H.O vapor w0 wE FolA T4 TS e
at reference temperature 011;}

Frequency | Wavelength | Line-Strength E" o

[em-1] [nm] [em® Latm’ l] [em l]
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