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The problem of neutral helium contents in tokamak plasmas connected with the presence of neutral hydrogen (deuterium) atom background is under consideration. The presence of neutral background is connected with a strong charge exchange of helium ions on neutral atoms which is in a concurrence with helium transport processes.

The charge exchange on neutrals from their excited atomic states leads to a divergence under summing over the states that needs in a correct cut off procedure of the sum pointed.

The cut off connected with the approach of atomic population states to the thermodynamic (Boltsman) limit is suggested as a receipt. The procedure pointed results in automatic cut off of the sum and in a correct determination of charge exchange effective rates. The procedure suggested makes it possible to separate correctly the charge exchange processes from another ones influencing on helium spectral lines intensities. In particular, the method makes it possible to extract helium ions transport processes created in thermonuclear reactions from the background related to their charge exchange.

The ionization equilibrium curves of helium atoms and ions over minor radius calculated with account for charge exchange and space transport for typical tokamak plasma parameters are presented. It is demonstrated that the account for the both factors results in the same effects in ionization balance of helium component. The results of the present work are of interest  for helium diagnostics in future thermonuclear reactor based on tokamak.
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