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For the success on the path toward fusion and better understanding of astrophysical explorations, the study of
radiative properties through spectroscopic methods proves to be essential.

The spectroscopy of highly ionized matter turns out to be extremely complex. Actually, in hot plasmas, atoms
are often highly ionized with several ionization stages and present many open electronic subshells. Therefore, their
emission as well as absorption spectra contain huge quantity of individual lines gathering in coalescent structures.
Detailed line-by-line accounting may take very long (even infinite) computation time, and its high resolution is
not necessary regarding to the coalescent structures. It was shown few decades ago that complex spectra could
be adequately described by suitable statistical average procedures, which gave rise to more general theories as the
theory of transition arrays.

In my talk, I will present briefly the theoretical ideas behind such statistical averages, and expose some numerical
examples of simple transition arrays computed by the Flexible Atomic Code. The possibility of introducing the
statistical averages in atomic physics codes encourages further theoretical development and numerical implemen-
tation, in order to deal with more complex transition cases. Nowadays, the application of statistical approach for
atomic transitions calculations is in progress, inter alia, in the field of laser-plasmas.



