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One of the main objectives of the stellarator Wendelstein 7-X (W7-X) is to show the 

potential of optimized stellarators. A first very successful experimental campaign in 2015-
2016 (OP1.1) has confirmed and even superseded the projected pulse length, heating power 
and functionality of the main basic systems and diagnostics [1]. The main heating system 
used in this first campaign was ECRH at 140 GHz up to 5MW. For the next campaign in 
2017-2018 (OP1.2) ECRH power will be further increased up to 9MW, and NBI in H in 
pulses up to 10 s is foreseen. In addition, an ICRH system is under construction. In a first 
phase, this system aims at coupling 1-2 MW of RF power within the frequency range 25-
38 MHz, using a two-strap antenna [2]. The ICRH system is intended to be ready for 
operational phase OP1.2b of W7-X.  

An important aim of W7-X is to demonstrate fast ion confinement at volume averaged 
beta values up to 5%, corresponding to plasma densities above 1020 m-3. One of the main tasks 
of the ICRH system is precisely to do that: generate fast ions (H, D, 4He or 3He) in the range 
of energies 50-100keV in the core of W7-X plasmas, mimicking alpha particles in a future 
stellarator fusion reactor. Given the expected high plasma densities in W7-X and modest 
ICRH power available, it is a challenging task.  
 In this paper, we summarize the status of the ICRH system and present scenarios 
relevant for W7-X operation. Heating a small population of 3He ions (< 1%) in high-density 
hydrogen plasmas of W7-X is a promising option and can be done using the “three-ion” 
absorption mechanism [3], which was recently tested very successfully. In contrast to Alcator 
C-Mod and JET experiments, in which H-D mixtures were used to heat 3He ions at very low 
concentrations (< 1%), the realization of this scenario in W7-X might be even simpler. Since 
W7-X plasmas naturally contain a few % of C and O impurities, they can replace D ions 
because their Z/A is the same. Heating 3He ions as a minority will be used at a frequency f ~ 
25 MHz. At a frequency f ~ 38 MHz, minority heating of H ions or second harmonic 4He (or 
later D) absorption can be used in helium (later D) plasmas. Second harmonic absorption by 
4He (or D) ions is predicted to be dominant at low H concentrations (< 2%). 
 The application of ICRH system in W7-X also includes Ion Cyclotron Wall 
Conditioning (ICWC). This technique is ideally suited for this task in the presence of the 
permanent magnetic field from the superconducting coils at W7-X. 
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