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Dusty plasma [1] in the form of three-dimensional structures created under the conditions of a glow discharge in a magnetic field shows a number of effects. When studying the dust structure formed in the region of the current channel waist in a strong magnetic field with an induction of 0.1 T, two phenomena were discovered. The first is an increase in the velocity of rotation of the dust structure to very high values, on the order of 100 rad/s. The second is a change in the compactness and arrangement of particles: compaction in a section perpendicular to the magnetic field and the formation of circular shells around the center of rotation. In this report, the detected effects are presented and the conditions for their appearance are discussed.
Dusty plasma in this trap is formed in a magnetic field from 0 to 150 G [2]. Initially, the trap near the change in the current cross section was associated with the region of the low-voltage arc [3, 4]. According to the observations in neon at 0.4 Torr, in argon at 0.23 Torr, and in helium at 0.1 Torr, a strong dependence of the rotation velocity on the length of the current channel (the length of the dielectric insert narrowing the discharge) was found for the same waist size. So far, there is an interpretation of the appearance of rotation for a short insert (up to 1 cm) in a magnetic field up to 1 T [5].
It has been found that in a magnetic field above 0.1 T in neon (the product of the Hall parameters ωeτe ωiτi = 1), the arrangement of particles is rearranged. The radial interparticle distance is reduced to 0.1 mm (three times), and with a further increase in the magnetic field, the interparticle distance does not change. These changes correlate with the measurement of the structure diameter in a magnetic field; it decreases and then becomes constant. In this case, circles are formed in the cross section perpendicular to the magnetic field instead of the hexagonal arrangement of particles. Their appearance is influenced by two factors: the magnetization of the ions and the high (more than 10 rad/s) rotation velocity. The restructured structure during vertical scanning looks like a system of nested coaxial cylinders.
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