 48th International Conference on Plasma Physics and CF, March  15 – 19, 2021, Zvenigorod

 (
DOI:
 
10.34854/ICPAF.2021.48.1.128
)generation of superthermal plasma flows in current sheets formed in diScharge in krypton [footnoteRef:1]*) [1: *) abstracts of this report in Russian] 

Kyrie N.P., Voronova E.V.
Prokhorov General Physics Institute of the Russian Academy of Sciences, Moscow, 119991 Russia, kyrie@fpl.gpi.ru
In this work, acceleration of krypton plasma was studied along the width of the current sheet 
(the largest transverse dimension of the sheet). Acceleration occurs at the metastable stage of the current sheet evolution and during acceleration, the magnetic energy accumulated in the vicinity of the sheet is transformed into the kinetic energy of the plasma [1].
Studies were carried out at the TS-3D device by spectral methods [2, 3]. The current sheets were created in a magnetic field with X line in krypton, the magnetic field gradient was ~0.57 kG/cm, the initial working gas pressure was ~33 mTorr, and the amplitude value of the current in the sheet was of 45 kA. Part of the experiments was carried out in 3D magnetic configuration in which magnetic field BZ = 2.9 kG was applied along the direction of the current [4].
Measurements were carried out by a two-channel optical system, in which the plasma radiation was collected both from the central quasi cylindrical region extended along the direction of the current in the sheet and along the sheet width, which allowed us to determine the temperature and energy of accelerated krypton flows.
Spectral lines of krypton ions Kr II 473.9 nm and Kr III 501.6 nm were recorded simultaneously in both directions in the same pulse of the experimental device using a Nanogate 1UF programmable digital camera with a duration of the gate pulse Δtgate = 1 µs. The Nanogate 1UF camera is an electron-optical sensor with an image intensifier based on microchannel plate with a CCD matrix as a detector.
It was found that the maximum energy of Kr II ions during acceleration is reached in the 2D magnetic configuration, Wxmax ≈ 420 eV, and the directed energy of krypton ions Wxmax is ~6 times higher than their thermal energy. It was shown that the measured energy of accelerated krypton ions Kr II and Kr III, in general, agrees with the estimate of the work of Ampère’s forces acting in the current sheets, which were determined from magnetic measurements [5]. It is assumed that the acceleration of krypton ions Kr II and Kr III is spatially inhomogeneous along the perpendicular to the middle plane of the current sheet. This hypothesis needs to be proved experimentally.
This work was made in the framework of State Assignment no. 0024-2018-0045 “Fundamental problems of dynamics, confinement and heating of the plasma in three-dimensional magnetic configurations”.
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