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Electron cyclotron radiation (ECR) was shown [1] to contribute significantly to local energy balance in the central part of the plasma column in the steady-state reference scenarios of tokamak ITER operation, for Te(0) ~ 30 keV and higher temperatures, becoming the dominant electron cooling mechanism in the center at temperatures exceeding 40 keV. These results are obtained via coupling of the ECR transport code CYTRAN [2] with the tokamak global transport code ASTRA. 

Transport of the ECR in the fusion reactor-grade tokamaks (high temperature and strong toroidal magnetic field) is characterized by strong absorption of the radiation emitted in the hot center, in the relatively cold periphery of the plasma column [2]. Under these conditions, the distribution of the local net ECR power loss over magnetic surfaces, PEC(r), appears to be more sensitive to profiles of plasma parameters than total, volume-integrated ECR power loss. In particular, strong local enhancement of the ECR source, caused by superthermal electrons, practically would not change total ECR power loss in the ITER reference scenario 2 (Te(0) ~ 25 keV) [3]. 

The necessity to model the operation of reactor-grade tokamaks with fast routine transport codes (cf. [4]) requires parametrization of the profile PEC(r), in addition to parametrization [5] of the ECR total power loss. On the basis of calculations with the code CYNEQ [3], analytic description of the profile PEC(r) was proposed in [6] to be used as a simple simulator during the transport calculations, in particular, in the ITER case. 

Here we present a detailed analysis of the approach [6]. Particular emphasis is made on the sensitivity of 

(i) radiation temperature of ECR with respect to the procedure of spatial averaging of radiation transport kinetic characteristics – absorption and emission processes, 

(ii) total power loss with respect to approximation of ECR spectral temperature, 

(iii) the profile PEC(r) with respect to various types of approximate calculation of the boundary of the optical thick core, along with investigation of the effects of spectral non-monotonic dependence of this boundary, obtained in CYNEQ code calculations. 
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