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Electron cyclotron radiation (ECR) can significantly influence the local energy balance in the central part of the plasma column in fusion reactor tokamaks like ITER and DEMO. In ITER, in the calculated steady-state scenarios the ECR becomes the dominant electron cooling mechanism in the center at temperatures exceeding 40 keV. These results have been obtained in [1] via modeling with the tokamak global transport code ASTRA, when coupled with the ECR transport code CYTRAN [2]. This imposes new constraints on the accuracy of calculating the distribution of the local net ECR power loss over magnetic surfaces, PEC(r). 

One of the main elements of the calculation algorithm of the codes CYTRAN и CYNEQ [3,4] is the approximation of angle isotropy of ECR spectral intensity, which is substantiated by the results of the Monte Carlo modeling with the code SNECTR [5] for reactor conditions (<Te> > 10keV, BT > 5T, reflectivity of ECR from the walls RW>0.5). This feature of ECR appears to be a manifestation of the general property of nonlocal transport (i.e., when the free path of dominant carriers is comparable with minimal characteristic size of the system or larger), as shown in [4] via extending the well-known “escape probability” method in the theory of line radiation of atoms and ions (see, e.g., the survey [6]) to the case of EM radiation transport in continuous spectrum. 

Here we analyze relative contributions of diffusion and nonlocal (i.e. essentially non-diffusion) mechanisms of ECR transport in a tokamak-reactor via comparing the results of numeric codes CYTRAN и CYNEQ, which allow the diffusion contribution in different ways. The domination of nonlocal mechanism is shown for typical conditions of tokamak ITER – inductive and steady-state regimes, calculated in [1,7]. The results suggest possible ways of allowing for the dominance of nonlocality of ECR transport under condition of necessary development of a new, more accurate numeric code, including the calculation of the reflectivity of ECR from the vacuum chamber wall. 
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