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The ohmic breakdown in tokamak-reactor ITER is only possible in a narrow range of pressure and poloidal magnetic error field. Therefore, electron cyclotron resonance heating (ECRH) is planned for the robust and reliable plasma start-up in ITER [1], [2], [3].
Modelling with the 0D-code [4] of the initial stage of plasma formation in ITER showed that for broad range of conditions the 3 MW of absorbed ECHR power will ensure reasonably robust start-up with beryllium impurity, but for carbon impurity even 5 MW of absorbed ECRH power may be not enough for a successful start-up. But in [4] the calculation of the efficiency of the absorption of the injected EC radiation was not carried out. In [5] the modeling of the initial stage of plasma discharge in ITER was performed with the single-pass model for the ECRH absorption (calculations were carried out with the OGRAY code [6]). Modeling [5] showed that the efficiency of the injected EC wave absorption will be low, therefore the proposed EC-heating power may be not enough to ensure impurity radiation barrier (burn-through).
Here we propose a generalization of the single-pass model of external EC radiation absorption for the case of multi-pass absorption at initial stage of discharge to support the burn-through in tokamaks. The new model is based on the semi-analytical approach of the CYNEQ code [7] to take into account the following processes: (a) multiple reflection of the radiation of injected ordinary wave from the walls of the vacuum chamber, (b) conversion of the ordinary EC wave to the extraordinary wave after reflection from the inner wall, and (c) full single-pass absorption of the extraordinary wave. Within this frame we perform a parametric analysis of the efficiency of ECRH absorption for typical values of the electron temperature and density at the initial stage of discharge in ITER.
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