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In stellarator type machines, besides the electron-cyclotron method, the plasma production in the ion-cyclotron range of frequencies is practiced (see e.g. [1]). The self-consistent model of the radio-frequency (RF) plasma production in stellarators is described in this work. With this model of plasma production, one can perform calculations for different antenna systems. The self-consistent model includes the system of the particle and energy balance equations and the boundary problem for the Maxwell’s equations. The balance of the electron energy includes the RF heating, the energy losses for the excitation and the ionization of atoms by the electron impact, energy exchange with ions vie Coulomb collisions and the losses caused by the heat transport. The balance of the charged particles includes the particle supply owing to ionization and the diffusion particle losses. In the model, it is assumed that the neutral gas is uniformly distributed throughout the vacuum chamber volume, including the plasma column. Besides plasma build-up inside the confinement volume, the RF field produces plasma outside it. The losses of the charged particles in this zone have a direct character because the particles of plasma escape to the wall along lines of force of the magnetic field. This process is accounted in the model in tau-approximation. The RF power density is calculated from the solution of the boundary problem for the Maxwell’s equations. The collisional and Landau wave damping are accounted as mechanisms of the RF field dumping. The Maxwell’s equations are solved each time moment for the current plasma density and temperature distributions. The calculated value of the local RF power, deposited to the electron component of plasma, is used in the energy balance equation. This value influences on the electron temperature and, in this way, on the ionization rate which determines the evolution of plasma density. The model for the stellarator plasma column is the plasma cylinder with identical ends. The plasma is assumed to be azimuthally symmetrical and uniformly distributed along plasma column. The Crank-Nicholson method is used for solving the system of the balance equations. The Maxwell’s equations are solved in 1D using the Fourier series in the azimuthal and the longitudinal coordinates. The results of calculations of RF plasma production in the Uragan-2M stellarator with the frame-type antenna are presented. 
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