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Electron cyclotron radiation losses in tokamak–reaCtors: extension OF NUMERIC CODE CYNEQ to THE CASE of two-dimensional PROFILE OF MAGNETIC FIELD
A.B. Kukushkin, P.V. Minashin
TPI RRC "Kurchatov Institute", Moscow, Russia, kuka@nfi.kiae.ru
Electron cyclotron radiation (ECR) can significantly influence the local energy balance in the central part of the plasma column in the steady-state regimes of tokamak–reactor operation. The numerical code CYNEQ [1], created for ECR transport modeling in tokamak–reactors, has been successfully tested in the recent benchmarking of four numerical codes (including two US and one European codes) [2]. 

Here, the code CYNEQ is improved by extending to the case [3] of inhomogeneous 2D profile of the total magnetic field B(ρ,θ) (θ ‑ poloidal angle) in the plasma column, with account of Shafranov shift and poloidal magnetic field. We compared the one-dimensional, over magnetic flux surfaces, distribution of the net ECR power loss density, PEC(ρ), and the radiation intensity I (ω), for various dimensionality of representation of magnetic field in an axisymmetric system: 2D profile B(ρ,θ), 1D profile B(ρ)=<B(ρ,θ)>θ (obtained by averaging B(ρ,θ) over magnetic surface) and B(ρ)=const=B0 (vacuum magnetic field on the toroidal axis). 

It is shown that for conditions close to those of predicted scenarios of tokamak ITER operation, the profiles PEC(ρ) for 2D and 1D profiles of magnetic field are very close in the central part of the plasma column, being here below, by ~< 25%, than PEC(ρ) for B=B0. Such an effect is worth to take into account in the transport codes like ASTRA, using the version of the code CYNEQ which allows for the inhomogeneity of magnetic field in the representation B=B(ρ).
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