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radial profiles of plasma diamagnetism in gas dynamic trap in experiment with injection of powerful deuterium beams
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Demonstration of stable confinement of anisotropic plasma with the mean energy of 10 keV and beta~1 in an axially symmetric linear system is a prominent result achieved in 2003-2004 in the gas dynamic trap [1]. Recent large-scale upgrade of power supply system for START-3 atomic beams at GDT now allows to operate with injection of six 17-18 keV hydrogen or deuterium with the total power of 3 MW in the pulse duration of 5 ms. According to estimated and measured fast ion lifetime also confirmed by numerical simulations, the total number of fast ions and the full stored energy must reach a stationary level under these conditions. Time evolution of the radial profile of anisotropic ion transverse pressure in the turning point region is a representative characteristic of this plasma component dynamics. In GDT experiments that information is delivered by the spectral Motional Stark effect (MSE) diagnostic [2]. The diagnostic facility is comprised of the 40 keV hydrogen beam and the registration system with eight observation lines.

This paper reports on results of measurements of dynamics of plasma diamagnetic fluxtuation profile in 5 ms impulse of powerful injection of deuterium beams. A compact radial distribution of fast ions is appeared to be formed during the initial stage of heating beam injection (0.5 ms). The stationary part of the stored energy time evolution curve corresponds to constant beta profile. This observation serves as an indication of stability of the achieved equilibrium of anisotropic plasma.
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