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Radio frequency antennas emitting waves in the ion cyclotron range of frequency (ICRF) 
domain are an efficient heating system for magnetically confined fusion plasmas. The semi-
analytic code ANTITER II has recently been upgraded to include a full wave description. 

ANTITER II uses a plane geometry with Fourier analysis in the toroidal (z) and poloidal (y) 
directions and a numerical integration along the radial (x) direction. Surface currents in a 
recessed box model the antenna straps [1]. The code is now capable of simulating both slow 
and fast wave propagation, which is of particular importance for describing the radio 
frequency wave behaviour in the low-density region of the plasma edge [2]. The slow wave is 
the TM/z polarization (Bz = 0). In the cold plasma approximation the wave is propagative for 

electron density (ne) values between the Alfven resonance (k0
2 ε1 - kpar

2 = 0) and the lower 
hybrid resonance (ε1 = 0), which is typically located at around ne = 1017 m-3 for present day 
machines. The slow wave is associated with unwanted power loss at the edge and impurity 
release [3]. The fast wave has Ez = 0 in the limit of zero electron mass. It corresponds to the 
TE/z mode and is used to excite the fast magneto-sonic wave in the plasma bulk. 
 
Comparisons between the fast wave only and full wave descriptions are presented for ITER 
and DEMO relevant density profiles and magnetic field conditions. In the TE/z approximation 
the fast wave power flux is lost at the Alfven resonance. In the full wave case the power is 
coupled to the slow wave. Without collision term the slow wave power is absorbed at the LH 
density layer. The influence of adding collisions to the equations is investigated. Electric and 
magnetic field components are presented, as well as the power fluxes to the different modes. 

Different antenna phasings are tested. 
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