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We have developed 3D full wave STELION code solving Maxwell - Vlasov boundary value problem for real 3D stellarator hot  plasma geometry in Ion Cyclotron Frequency Range (ICRF) with account for Fast Waves (FW) and converted waves (slow electrostatic and ion Bernstein waves). Brief code description is given.

Magnetic configuration of Advanced stellarators (like W7-X, W7-AS, etc.) gives a possibility to investigate as tokamak - like ICRF scenarios (ICR resonance under antenna) and novel perspective scenarios as “magnetic beach” ones in multi ion component plasma with a IC resonance far away from antenna position. These last novel scenarios provide more strong absorption mechanisms due to possibility to pass through several cyclotron resonances (magnetic beaches) along toroidal direction.

The code was applied to hot large plasma of constructing W7-X stellarator. Plasma equilibrium and metric tensor were calculated with VMEC code. ICRF power was radiated by multi loop outside antenna. The investigated were light minority heating scenarios D(H), D(He3), heavy minority H(He3) (minority ions in brackets) and second harmonic scenarios.  Paper shows 3D distributions of wave electrical fields and space power depositions to ions and electrons along with power partition to ions and electrons. It was shown that magnetic beach minority ions scenarios provide excellent centrally peaked power deposition profiles to minority ions, with RF power mainly coming to ions. Second harmonic magnetic beach scenario provides more broad power deposition profiles for ions. Two ion hybrid resonance scenarios can provide significant power deposition to the electrons.

Modelling of operating W7-AS ICRF plasma heating with 2 loops inside antenna was mainly concentrated to two-ion hybrid resonance magnetic beach scenario D(H) with minority concentrations 20 - 40 %. It is shown that converted waves play important role in ion heating. There is reasonable agreement  with experiment. 

There are plans to model ICRF scenarios for now operating helical device stellarator LHD.

