XXVIII conference on plasma physics and CF, February, 19-23, 2001, Zvenigorod

XXXI conference on plasma physics and CF, February 16 – 20, 2004, Zvenigorod


FURTHER DEVELOPMENT OF THE LINEAR CONVERSION THEORY IN THE ELECTRON CYCLOTRON FREQUENCY RANGE. EXCITATION OF ELECTRON BERNSTEIN WAVES IN GLOBUS-M TOKAMAK
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The electron Bernstein wave (EBW) plasma heating and current drive in small aspect ratio tokamaks attract considerable attention lately. The key element of this scheme is excitation of EBW via linear conversion of incident electromagnetic waves (EMW). Electrostatic Bernstein waves have no density limitation and are capable of caring the RF power into the plasma interior.

The linear mode conversion is well known process in plasma electrodynamics. Usually it is described as “interaction” between two WKB modes that occurs if two roots of the dispersion relation begin to coalesce. This method, however, has only limited application to spherical tokamaks because the WKB theory is typically inapplicable to EMW in this case.

In this paper the EMW(EBW theory based on different approach first put forward more than three decades ago [1] is presented. This approach associates the mode conversion with the singularity of the cold plasma wave equation in the upper hybrid resonance with no reference to the WKB theory. Earlier the problem of EMW(EBW conversion was solved with the use of this method in the considerable simple case of strongly inhomogeneous plasma. In the present work the theory is developed to cover experimental conditions for EBW heating and current drive practically regardless of plasma inhomogeneity degree. The main result of the work consists in conclusion that the full EMW(EBW solution including calculation of the EBW amplitude and phase shift is reduced to finding a certain solution of the cold plasma wave equation.

On the basis of this theory the coupling module in the numerical code intended for EBWH and CD simulations has been developed. This code is used, in particular, in Culham laboratory for planning and interpretation of the experiments in the MAST tokamak.

In this paper the theory applications are illustrated by examples related to EBW conversion in the Globus-M tokamak
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