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The method of the charge-exchange recombination spectroscopy is widely used in tokamaks for evaluating the impurity contents and its effective charge in fusion plasma. In ITER the beam with the high enough particle energy (~ 100 keV) is to be used to diagnose the plasma core. For these energies the cross section of the charge exchange of hydrogen atom with highly charged impurity ions are strongly suppressed, with its maximum lying in the non-observable ultraviolet spectral range. 

Here we study the possibility of amplification of the diagnostic signal by the additional laser illumination of the neutral hydrogen beam to produce excitation of these atoms to the first excited state. An analysis of the data available in the literature for the cross sections of the charge exchange of hydrogen atom in the excited states with highly charged impurity ions of various the charge Z, for a 100 keV particle beam energy, is carried out. A scaling law for the energy dependence of the charge exchange cross sections is obtained, which is in a good agreement with the respective results of the Monte Carlo numerical modeling. 

The additional population of the excited states of the impurity ion via a radiative-collisional cascade in the ion is calculated with the help of the formerly developed numerical kinetic code. This enabled us to obtain general estimates of the effective rate of the radiative transitions in the impurity ions in the entire range of impurity ion's charge Z. It is shown that for the beam energy range under consideration a substantial increase of impurity radiation signal can only be expected for the ions with the charge Z > 20. 
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