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Laser-Induced Fluorescence Method for Measurements of Helium and Impurities in ITER Divertor Plasmas. Advantages and Problems of LIF System.
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The measurement of divertor plasma parameters is important problem for ITER-FEAT from point of view of performance evaluation and physics. Diagnostic system based on Laser-Induced Fluorescence method (LIF-technique) is under development in Kurchatov Institute. This method provides measurements of plasma parameters in divertor with good spectrum, spatial and temporal resolution. Helium density measurements is the task of priority, as well as simultaneous studies of Ta(He I). Modelling experiments has been carried out before on PNX-U multicusp plasma machine in regimes with helium puffing. Making use of scanning across profile of He I 587.6-nm spectral line and detection of fluorescence signals at (FLU = 389 nm have given experimental data both for estimation of atomic density via interpretative CR-model and for calculation of Doppler temperature. Typical value of Na(He I) was equal to (1.5 ( 0.3)(1017 m-3; Doppler temperatures was in the range of 1.5 ( Ta(He I) ( 4.5 eV with accuracy (20 %. In all modelling experiments spatial resolution was equal to (l(( ( 4 cm, (l( ( 3 mm (along and across laser beam) – in accordance with ‘Specification for plasma measurements on ITER’. For local measurement of divertor ion temperature it was proposed to use injected ‘extrinsic’ impurities (Ne, Ar, Kr). For LIF-measurements of ion (or atomic) Doppler temperatures feasibility studies have been performed for Ar I, Ar II, Ne I and for ‘intrinsic’ impurity ion Be II. The spectroscopic schemes were chosen for providing (LASER ( (FLU in order to avoid stray light problem. A priory signal and signal-to-noise estimation have been carried out. Modelling measurements of Ar II ion temperature have been carried out on PNX-U machine. The optical pumping at (LASER = 611.5 nm and detection of fluorescence light at (FLU = 461 nm have been used. Ion temperatures was in the range of 4 ( Ti ( 25 eV with accuracy better than 20 %. On this stage there is an draft design on integration LIF with Thompson Scattering (TS) system in one divertor cassette. It gives a number of advantages, however there are also technical problems, which will be solved by optimising optical and other construction elements.
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