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In the initial operational phase of the optimized stellarator Wendelstein 7-X (W7-X) which was 

mainly dedicated to device, heating and diagnostic commissioning, a first physics program was 

conducted as well. The exclusive heating option up to 4.3MW was provided by six steady-state 

ready gyrotrons using 2
nd

 harmonic electron cyclotron resonance heating (ECRH) at 140 Ghz. 

Due to the unprotected inner wall without active cooling, a limiter configuration in combination 

with a maximum input energy of 4 MJ was selected, effectively restricting the discharge length. 

A 32 channel 2
nd

 harmonic electron cyclotron emission (ECE) system with additional 16 

“Zoom” channels with variable positioning for local higher spatial resolution was used to 

investigate the effect of heatwaves induced by ECRH modulation. 

By symmetrisation of off-axis, frequency-modulated discharges one can estimate the difference 

between assumed and true B-field via the ECRH deposition correction in Δr/r. 

The ECRH power deposition profile has been extrapolated from modulation experiments with 

modulation frequencies of around 733 Hz and the corresponding higher harmonics.  

Discharges with a comparably slow modulation frequency of around 17 Hz and high 

modulation depth showed heatwaves measureable up to the plasma edge. As multiple 

frequencies are available, an evaluation of the corresponding heatwave diffusivities χ
HP

(f) 

allows to see if there is a convective part [1] as well as a comparison with the heat diffusivities 

from power balance. On- and off-axis discharges are used to see if the heat diffusivities 

determined via the phase χφ and the amplitude χA vary differently over the radius. 
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