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MOMENTUM BALANCE IN THE PLASMA CYLINDER WITH THE LONGITUDINAL CURRENT

A.V. Gordeev

RRC “Kurchatov Institute”, Moscow, Russia, e-mail: gordeev@dap.kiae.ru
In tokamak physics is known the effect of the ion acceleration along the circle of the large radius up to the velocities on the order of  several kilometers in second [1]. The origin of such an acceleration up to the present poses many questions and usually seems to be connected with the presence of the dissipative near-wall plasma [2]. In the presented paper,  the momentum balance of  ions and electrons has been demonstrated  with the plasma cylinder by the current along the axis for the case when the walls of the radius R are particles tight and  also represent an ideal conductor. In this case, by the cyclic identification  along the coordinate z for the length L  the total momentum of the particles and of the field in the z direction is conserved
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For the obtaining of the momentum part accounted for the ion component one should use the definitions of the Lagrangian invariants for the electrons and ions 
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 and the equations for their evolution which connected with the electron-ion collisions. It is supposed that at the earlier stage of the plasma evolution in tokamak the collisions result in the arising of the vorticities
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Further on, one should suppose that the azimuthal velocities of the particles are ignored. Within the framework of the accepted assumptions the time-evolution of the Lagrangian invariants is considered by the presence of the longitudinal current in the plasma cylinder. In addition, due to the collision evolution the interaction of the Lagrangian invariants Ii and Ie occurs, what manifests itself in the forming of the ion flow on the collision time on the order of 
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. The conducted calculations result in the following expression for the curl of the ion flow velocity
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Estimating 
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