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on possibility of Alfvén resonance heating at T-10 tokamak
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The radio-frequency heating in the ion cyclotron range of frequencies was used on T-10 tokamak earlier (see e.g. [1]). In near future, perhaps, the technical possibility to carry on such experiments would appear again. Primarily, the standard schemes of the ion cyclotron heating are of interest: the hydrogen minority heating, the minority heating in mode conversion regime and the second harmonic heating. Since the generator frequency range is f=25-38 MHz, such experiments are possible at the toroidal magnetic fields B0≤2.5 T. The upper magnetic field value coincides with the value necessary for the electron cyclotron heating. Although joint usage of the electron cyclotron and ion cyclotron heating is at the technical margin, it is generally possible. 

In such a situation it is reasonable to consider the Alfvén resonance heating of plasma. Before, the scenario of heating using short parallel wavelength Alfvén resonances had been proposed [2]. The important feature of the scenario is usage of a compact antenna consisting of the phased strap elements. Such antennas may be used not only for the Alfvén resonance heating, but also for the ion cyclotron heating. The scenario has been realized at the Uragan-3M device, and the substantial increase of the plasma parameters is achieved [3]. It is planned to apply the scenario for plasma heating at the larger device, Uragan-2M [4]. 

The modeling of the Alfvén resonance heating at T-10 tokamak is performed with the 1D code solving the boundary problem for Maxwell’s equations. The antenna consisting of from 2 to 4 phased strap elements is used. The frequencies for the Alfvén resonance heating of purely hydrogen plasma in T-10 equal 50-70% of the ion cyclotron frequency what indicates a possibility to heat plasma at high confining magnetic fields. For the magnetic field B0=2.5 T, the optimum plasma density value is lower than the lower margin of the regular density range. The adding of the deuterium admixture increases the optimum plasma density to the regular values and higher. 
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