XXXV international conference on plasma physics and CF, February 11 – 15, 2008, Zvenigorod.


Quasi-optical simulation of EC Power deposition

A.A. Balakin, M.A. Balakina, *E. Westerhof

IAP RAS, Nizhny Novgorod, RF, balakin@appl.sci-nnov.ru
*FOM-Institute for Plasma Physics Rijnhuizen, Association EURATOM-FOM, 
     TrilateralEuregio Cluster, Nieuwegein, The Netherlands, www.rijnhuizen.nl
Earlier in [1, 2] the quasi-optical equation of parabolic type has been developed for the smooth amplitude of the beam of arbitrary form. This description far exceeds possibilities of the existing analogous codes [3, 4] usually limited by the requirement that all the medium parameter variations are smooth on the beam scale. This condition breaks easily in EC interaction region. The considered quasi-optical model describes the beam evolution near EC resonance correctly including the influence of the spatial inhomogeneity and the spatial dispersion. As a rule, quasi-optical simulation demonstrates remarkable broadening of the power deposition profile in comparison with results of the other codes specializing to beam propagation and absorption simulation. The importance of the influence of the spatial inhomogeneity and the spatial dispersion of the absorption is considered for typical parameters of ITER and TEXTOR depending on the radiation launch geometry. The best localization of PD has been demonstrated for the case of the beam focused to the spot of about 2 cm in diameter in EC resonance region. Further optimization is possible for astigmatic beams due to the fact that basic effects promoting PD widening are pronounced in orthogonal directions. The spatial dispersion shows itself in the presence of remarkable beam spectrum width in direction along the magnetic field [5], while the PD profile broadening because of the spatial inhomogeneity of absorption increases with the increase of the beam size along EC resonance line in the plane of magnetic field gradient. So, both effects may be minimized simultaneously for astigmatic beam case: i.e. in region of EC resonance (in the waist) the beam is wide relatively in direction along the magnetic field and the beam is narrow in perpendicular direction. The simulation is fulfilled in ITER for specific launch conditions from the upper port. This scenario is tested for the experiment on tearing mode suppression. Here new possibilities of the quasi-optical code – the account of the influence both of the spatial inhomogeneity of the absorption and the spatial dispersion – allow predict remarkable PD profile widening in comparison with other code results [6]. This circumstance can tell substantially on the planned experiment efficiency where the maximum localization of the EC current drive (determined usually by PD width) is the principal moment. Simulation shows that the existing estimations of the efficiency should be halved at least. 
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