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MEASUAREMENTS OF NEUTRAL TO ELECTRON DESITY RATIO IN ARGON PLASMA ON PNX-U MACHINE

V.A. Zhil’tsov, I.V. Moskalenko, A.V. Spitsyn, P.A. Chernenko, and D.A. Shcheglov

Nuclear Fusion Institute RRC “Kurchatov Institute”, Moscow, Russia,
e-mail: shchegl@nfi.kiae.ru
The main program of multicusp magnetic trap PNX-U is study of the machine as plasma neutralizer (PN) for high energy negative ions. One of key parameters for PN is neutral density in plasmas. The results of spectroscopic studies of argon neutrals and ions are presented in the work.. The studies include application of LIF-technique for Ar II measurements.

Plasma ionization and heating are performed with ECR; the microwave power being used in the experiments described is in the range of 5-30 kW. The argon content is programmed by combination steady-state flow and gas puffing by piezovalve. Scanning of plasma cross-section was carried out by tilting of lens/fiber optics unit. Side-on intensities of spectral lines Ar I (750 nm,(565 nm) and Ar II ((461, (611.5 nm) were then transformed by Abel inversion into radial distributions of radiated power P( W/cm3. Calculation of neutral local density was performed with help of CR-model developed for the case. Information on electron density and temperature was provided by Langmuir probes, ne(t) at r=15 cm was measured by microwave interferometer [1-3]; analysis of emission and LIF spectroscopy data also gave some information on Te radial distributions. Typical value of neutral percentage ( occurred to be in the range  of 1…2%  ( ( was  defined  as  ratio  n(ArI)/[ne+n(Ar I)]. Free mean path of neutrals at the plasma edge depends mainly on ne; it was estimated to be equal to 3-5 cm.
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