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 its first operational phase the optimized stellarator Wendelstein 7-X was equipped with 
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five inboard limiters and otherwise unprotected wall and in-vessel components which 

restricted the absorbed energy for individual experiments to 4 MJ. This first campaign was 

mainly dedicated to device commissioning and tests of diagnostics and heating. The 

availability of up to 4.3 MW of ECRH provided by the steady-state gyrotrons and a set of 

finally 30 diagnostics systems enabled nevertheless a first physics program as well. 

The Electron Cyclotron Emission Diagnostic (ECE) was operated through

paign acting as a major tool to study plasma heating and allowed for first electron heat 

confinement studies as well. The diagnostic measures in second harmonic extraordinary 

mode polarization (X2) and uses a 32 channel radiometer in the frequency band around 

140 GHz supplemented with a 16 channel zoom device for higher frequency resolution at a 

suitable radial range. The overall system is absolutely calibrated by means of a hot-cold 

source in front of an optics of identical geometry and -transmission line as the in-vessel 

optics but located outside the torus.  

Next to blackbody emission from

 spectra show features that display EC emission from hot electrons under conditions 

where the plasma is optically grey. Te profiles are obtained using equilibrium calculations 

and beam tracing of the radiation transport along the line of sight. The Te-profiles measured 

during the first campaign of W7-X are highly reproducible with peaked shape and maximum 

core temperatures around 10 keV. Systematic errors from uncertainties of the calibration of 

the individual channels are of the order of 15% and prevail over statistical errors of the 

measurement. Dynamic phenomena such as heatwaves induced by ECRH power modulation, 

MHD mode activities, crash events and Te fluctuations have been studied as well.   
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