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Reconstruction of number density of potassium atom in flame by
Tikhonov approximation and asymmetrical Abel inversion

- Theory and verification with model distribution -
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As an inverse problem, we take up the problem to estimate the number density distri-
bution of potassium atoms in a flame jet. A new method for the reconstruction of local
potassium number density from the observed emission and absorbed light intensity is pre-
sented. An approximate integral solution is formulated on the Tikhonov regularization
theory and asymmetrical Abel inversion is used to obtain local values of the absorption
coefficient integrated in an appropriate frequency band width. The method is verified by
reconstructing numerical model distribution. Numerical evaluation of the effect of errors
introduced by the nonuniformity of the reference lamp light or the noise included in image
data is also performed.
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Fig. 1: Coordinate system for time-averaging
observation of flame flow.
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Fig. 2: Each line shows averaged error variance
The solid circle
shows averaged error in case of using correction
factor given by (22).

against the correction factor.
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Fig. 3: One example of reconstructed spatial
profile of potassium number density. The cor-
rection factor given by (22) is used.
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Fig. 4: (a)Distributions of integrated data and
(b)their reconstructed results.
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