Features of the expansion of plasma jets with unmagnetized ions across ambient magnetic field in laboratory experiments on the "Krot" plasma device for modeling effects of active space experiments
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The propagation of ionized matter flows across an external magnetic field is a fundamental problem arising in various fields of space and laboratory plasma physics. In the near-Earth environment, these processes occur during the interaction of the solar wind with the Earth's magnetosphere, as well as during active geophysical experiments [1], such as Fluxus, North Star [2] in the ionosphere and AMPTE [3], CRRES [4] in the magnetosphere. The large-scale plasma facility "Krot" is used to conduct laboratory experiments on limited modeling of phenomena arising from the injection of plasma jets into the Earth's ionosphere and magnetosphere [5, 6]. Compact coaxial accelerators are used as the source of plasma jets in laboratory experiments. These accelerators inject plasma flows into a vacuum or less dense background plasma/neutral gas along or across a quasi-homogeneous magnetic field in an "unbounded" expansion regime. The main results of studies of two scenarios for plasma motion across a magnetic field in laboratory experiments are presented. When a jet is injected along the magnetic field (B0), deceleration of the jet boundary across B0 leads to the development of a flute instability, classified as a Large Larmor Rayleigh-Taylor instability (unmagnetized ions). When a plasma jet is injected across magnetic field in a vacuum, the plasma collimates in a plane formed by the initial velocity and external magnetic field vectors—a "plasma slab." The length over which the plasma flow propagates across the field in a laboratory experiment exceeds one meter and is approximately ten gyroradii of the jet ions. Based on a combination of experimental data from probe and non-contact diagnostics, it has been investigated that the observed plasma motion is possible only due to its polarization across the injection direction, V0.
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