40th international conference on plasma physics and CF, February  11 – 15, 2013, Zvenigorod.
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Some features of plasma ion temperature measurements in the diagnostics of the neutrals and impurities spectral lines due to the charge exchange with the neutral beam are considered in this Report. Ion temperature in the central zone of T-10 measured by the D-alpha line spreading is shown to be less than values of the ion temperature measured by the carbon impurity spectral line spreading [1]. 

The Monte Carlo code FIDA [2] is used to calculate the spectral line of D-alpha emission in T-10 regime. Different effect on the ion temperature measurements are analyzed: (1) the chord of observation gathers the emission signal including the neutral beam halo emission from the wide area with the inhomogeneous  ion; (2)  the collision and charge exchange cross section dependence on the plasma electron temperature; (3) fast particle losses from the observation chord zone before their emittance. The fast particles considered here have 1-2 thermal velocities. The effect (3) is shown to result in the decrease by 10-15% if the ion temperature measured by the D-alpha line spreading. The estimation of the charge exchange neutral distribution function in the beam zone is made.
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