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Effects of charge exchange on intensities of multicharged ions spectral lines are of interest in magnetically confined thermonuclear devices for a determination of  multicharged ion diffusion coefficients as well as plasma attachment or detachment  conditions. The change exchange spectroscopy is of a special interest for experimental investigations because it results in a population of highly excited states of multicharged ions which make it possible to observe spectral lines of ions in visible spectral ranges. 

A comparison between different energy level population sources has to account for the ionization balance equation:
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 are total recombination and ionization collision  rates, 
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The population sources to a particular energy level n are due to excitation of the A+Z-ion and recombination of the A+(Z+1)-ion with account for ionization balance are 
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where 
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 are rates of excitation and all recombination processes including charge exchange recombination to level n. 
One can see that the recombination source contains the ratio of recombination rates to the particular energy level n to the total recombination rate. The relationship between excitation and recombination sources depends on a specific atomic structure of the ion and its principle quantum number n observed as well as on plasma conditions. When the recombination source dominates the effect is proportional to the density 
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. At the same time the increase of recombination channels results in the increase of both nominator (responsible for energy states populations) as well as denominator (responsible for ionization balance shift). So the recombination source results in a saturation effect. The effect due to charge exchange recombination source is presented in Fig.1.
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Fig. 1 The dependence of  q*(n) (equal to the reduced  source) on the value of NH/Ne   at different values of  ion charge Z (curve 1 corresponds to Z=2,  2 - Z=6, 3 - Z=10, 4 - Z=30)
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