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In the ITER tokamak it is planned to measure plasma parameters with active spectroscopy
diagnostic [1, 2]. The diagnostic allows to evaluate concentration, temperature and velocity of light
ions in the plasma via analysis of charge-exchange (CX) emission spectrum that appears when high-
energy beam passes through the plasma.

The profile of active CX spectral line which contains information about plasma parameters can
be distorted due to influence of different effects like, for example, halo effect [3] or energy-
dependent cross-section effect [4]. The influence of cross-section effect becomes noticeable in the
cases where plasma temperature is comparable with injected beam energy, and collision energy
cannot be assumed equal to beam energy. Due to energy-dependent emission rate, for thermal ions
with different velocities the probability of CX reaction between the plasma ions and beam atoms
with subsequent photon emission is different. Therefore, Doppler broadened profile of active CX
line can be distorted, and it leads to additional errors in plasma parameters measurement.

In this work the errors caused by cross-section effect were evaluated via modelling in SOS [5]
and FIDASIM [6] codes. The halo effect was also considered. The modelling was carried out for
CXRS Edge diagnostic system of ITER tokamak. According to modelling results in some cases the
cross-section effect can cause the multifold increase in the observed velocity and the 15% decrease
in observed temperature.

This work was carried out in accordance with the state contract dated 18.01.2023 Ne
H.4a.241.19.23.1014.
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