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A new simple ballistic model for of neutral hydrogen distribution and brightness of Balmer spectral lines for given distributions of electron and ion temperature profiles and electron density in edge plasma is developed. The initial object of the theory is a ballistic flux of neutral hydrogen isotope molecules born at the wall and penetrating into the plasma with velocities determined by the wall temperature. Electron collisions result in molecular dissociation and ionization. The molecular ions dissociate in turn into neutral atoms and ions by the direct and dissociation recombination. As a result, three components of neutral ballistic fluxes, moving towards the plasma and towards the wall with typical energies of 0.5, 3.0 and 4.3 eV, are formed at a distance from the wall. At further stage a part of neutral flux disappears due to ionization and wall absorption. Residual part gives a new flux due to the charge exchange on plasma ions with a temperature corresponding to the local one at the charge exchange point. The secondary flux of fast neutrals also disappears partly while its residual part generates, due to the charge exchange, a new one and so on. So the total neutral density is a sum of all generations of neutrals. Calculations demonstrate a fast convergence due to a decrease of neutral fluxes at every step of flux generation. The result of two iterations appears to be in a good agreement with Monte-Carlo simulations by the EIRENE code [1] stand-alone simulations of neutral deuterium velocity distribution, applied on the plasma background calculated by the SOLPS4.3 (B2-EIRENE) code [1-3].

The ballistic model developed makes it possible to relate the observed spectral line emissivities with neutral fluxes from the wall. The model is physically justified in the plasma regions where two-dimensional flux can be approximated by a one-dimensional, i.e. where the size of neutral distribution is much smaller as compared with plasma minor radius. That means that the model is applicable for the most of edge plasma excepting the divertor region where two-dimensional transport is of importance.
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