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ON THE ELECTRON LEAKAGE IN THE MAGNETICALLY INSULATED TRANSMISSION LINE FILLED WITH A PLASMA 

A.V. Gordeev

Nuclear Fusion Institute, Russian Research Center “Kurchatov Institute”, Moscow, Russia,
e-mail: gordeev@dap.kiae.ru
The fundamental possibility is shown for the generation of the current equilibrium in plasmas which allows to carry the current of the relativistic electrons in a strong transverse magnetic field   B0 to some distance d that is essentially more than the electron radius of the backward reflection in the magnetic field 
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. The reason for such a passage of the electron current crosswise to the strong magnetic field is the generation of the Hall electric field  that arises due to the charge separation  on the magnetic Debye radius  
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 [1-3]. In this case, the crossed electric and magnetic fields result in the electron drift motion. The analytical expressions were obtained for the electron velocity and density profiles, and also for the internal  electric and magnetic fields by the plane current equilibrium. The estimates show that the considered drift effects by B0 = 106 G and d ( 0.3 cm  may exist in the density range 1015 cm-3 <<  ne  < 1017  cm-3. The potential difference for the considered equilibrium is calculated, and it is shown that for the ultrarelativistic drifting electrons (
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) this potential difference in the current layer of the size  rB  is equal to U ( 2.5 MV  by  B0 = 106 G  and ne = 1016 cm-3. The carried-out  investigations allow to explain the origin of the electron leakage in the magnetically insulated  transmission lines filled with plasma  [4-6].
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