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NUMERICAL SIMULATIONS OF RECONSTRUCTION PROBLEM POINTED AT PROFILE OF 

IMPURITY CONCENTRATION USING PIXE 

I.K. Kovalchuk, V.V. Levenets, A.O. Shchur, M.P. Kozhevnikova
National Science Center “Kharkov Institute of Physics and Technology”

61108, Academicheskaya  str., 1, Kharkiv, Ukraine 

E-mail:levenets@kipt.kharkov.ua  

The reconstruction algorithms of concentration profiles using measurements of characteristic X-ray emission yields induced by 

protons in thick targets at various energies of protons are considered in work. Four kinds of profiles are considered: increasing, 

subsiding, permanent and Gaussian. Reconstruction of profiles was made by method of maximum likelihood and a method of 

regularization by Tikhonov. The yields of X-ray emission from a sample were modeled without error, and with an error having 

Gaussian distribution. The quality of restoration of profiles by both methods for preset levels of X-ray emission yield error and 

influence of maximum likelihood method error and parameter of regularization by Tikhonov on character of restoration was 

estimated. It was established, that in absence of error at definition of an X-ray emission yield  the method of maximum likelihood 

allows to reconstruct a test profile safetyly (with accuracy up to 5–6%), quality of restoration is worsened with increase of error, and 

at a relative error of 8 % restoration of profiles has became impossible. It was shown, that the method of maximum likelihood allows 

restoring a profile of an impurity more safetyly in a probed sample as contrasted to a method of regularization. 

KEY WORDS: characteristic X-ray emission, ill-posed problems, method of maximum likelihood, method of regularization, 

instability of solution, restoration of profile of impurity.
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