 49th International Conference on Plasma Physics and CF, March  14 – 18, 2022, Zvenigorod

 (
DOI:
 
10.34854/ICPAF.2022.49.1.053
)Plasma flow in an open trap with the helical magnetic field [footnoteRef:1]*) [1: *) abstracts of this report in Russian] 

1Sudnikov A.V., 1Ivanov I.A., 1Inzhevatkina A.A., 2Larichkin M.V., 2Lomov K.A., 1Postupaev V.V., 1Tolkachev M.S., 2Ustyuzhanin V.O.
1Budker Institute of Nuclear Physics SB RAS, A.V.Sudnikov@inp.nsk.su
2Novosibirsk State University
Linear magnetic systems for plasma confinement recently regained research interest. Several new experimental linear devices are being designed or constructed today. All of them are based on the concept of the gas-dynamic trap with an improved confinement. Therefore, the suppression of the axial losses is of significant interest. One of the methods of the loss suppression is the concept of the dynamic multiple-mirror confinement by the controlled plasma rotation in the helical magnetic field [1]. Theory predicts exponential dependence of the plasma flow suppression effectiveness on the helical mirror length, and, therefore, significant rise of the effective mirror ratio [2].
The concept is being explored on the experimental device SMOLA in Budker INP. Detailed description of the device is given in [3]. An ability to suppress the plasma outflow and an agreement of the experimental scalings with the theory at guide magnetic field Bmax ≈ 0.7 Т, low corrugation ratio (Rmean < 1.5) and low rotation velocity were demonstrated previously [4]. Significant flow suppression was demonstrated at high velocity and corrugation ratio up to Rmean = 1.7. The increase in plasma density in the entrance trap by the factor of 1.6 was observed [5]. The effective mirror ratio of the helical section was Reff > 10. Particle flux returning by the helical mirror section towards the confinement zone was observed. At high corrugation ratios, the axial flux direction is different at the magnetic axis and in the periphery of the plasma in the helical section. These effects were observed both at plasma density corresponding to ion mean free path λ ~ h and at higher free path with respect to Coulomb scattering. The observation of the helical mirror effect at low density may be the result of the anomalous scattering due to two-stream instability.
[bookmark: _GoBack]The latest experimental results on plasma flow in the helical mirror are presented. These results include the experiments at high rotation velocity and low density.
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