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ON ABSENCE OF RELATIVISTIC DAMPING OF ELECTRON BERNSTEIN WAVES IN TOKAMAK PLASMAS
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Cyclotron damping of electron Bernstein waves (EBW) with extremely small parallel refractive index Npar is described by formidable expressions taking into account relativistic shift of electron cyclotron frequency [1]. Inevitable presence of such waves in EBW beams excited in experiment on EBWH and CD creates rather difficult problems in ray tracing treatment of EBW propagation.

In this paper we demonstrate that, in contrast with results of ray analysis, relativistic effects are in fact never important in tokamak geometry. This conclusion follows from solution of the integral wave equation for EBWs obtained in the present work. According to this solution close to the cyclotron resonance EBWs propagate as a sort of wave-guide modes whose Npar spectrum depends on a relevant “quantum number”. The spectral width, however, much exceeds the “relativistic” limit even for the fundamental mode. As a result, the relativistic effects play no role in the mode dumping. Relation between described picture of the wave propagation and the ray tracing approach is analysed and possibility of combining the two methods is discussed.
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