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Measurements of velocity distribution function of Ar II ions in PNX-U maschine plasma with laser spectroscopy technique
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Ar II ion radial velocity distribution function (VDF) was measured in multicusp trap PNX-U [1,2] under ECR heating conditions with unput power up to ~ 50 kW. Temporal variation of Doppler “effective temperature” has been measured for various spatial points. The beam of narrow band (((L ( 3.6 pm) laser radiation was directed along diameter of plasma column; the range -ro/2 < r < ro/2 (ro=30 см). Ar II fluorescence scheme which was used in the measurements is shown in figure. The target state was metastable state; the VDF was measured by scanning across Doppler-broadened (611.5 nm absorption line and by detection fluorescence light at 461-nm line. Making use FWHM Doppler width corrected for instrumental broadening “effective temperatures” Teff,i were measured (Teff,i are in the range 4-25 eV).The analysis of the experimental results leads to conclusion on “anomalous” heating of argon ions. The concept of positive potential barrier existing during microwave power injection [1] was used to explain the phenomenon.

The measurements described above were simultaneously the proof-of-principal testing of laser spectroscopy method and prototype of the tunable laser transmitter being developed for ITER-FEAT divertor plasmas diagnosis by LIF-technique [3]. During the studies, the ITER requirements on spatial  and temporal resolution and other measurements specification were taken into account.
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