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In the first operation phase of the quasi-isodynamic stellarator Wendelstein 7-X (W7-X) [1] a

poloidal correlation reflectometer (PCR) covering the K− and Ka-band has been operated. The

low density operation (n0 ≤ 2 ·1019 m−3) allowed to probe a large part of the radial density pro-

file using ordinary mode polarization. The determined radial electric field Er is in good quanti-

tative agreement with neoclassical predictions: with strong central electron resonance heating a

positive Er (electron-root) is observed in the plasma core, while in the plasma edge the ion-root

with negative Er prevails. In the PCR measurements quasi-coherent modes at low ( f < 10kHz)

and high ( f > 150kHz) frequencies are frequently observed. Magneto-hydrodynamic modeling

suggests that they are caused by global perturbations which break the five-fold W7-X symme-

try and by Alfvén-waves excited by fast electrons, respectively. In the next operation phase,

four additional reflectometer systems will be available. Three Doppler reflectometers in the V-

and W-bands with fixed tilt angle θ = 18◦ at different toroidal angles allow to characterize the

spatial distribution of microturbulence (mainly ion temperature gradient and trapped electron

modes) on a flux surface and zonal perturbations with k‖ = 0. With a Doppler phased array

antenna in the W-band the relevant fluctuation spectrum k⊥ρs ≈ 0.2− 4 can be measured and

compared with gyrokinetic simulations (GENE). This paper presents main results from the PCR

system obtained in the first low-density W7-X campaign. The system upgrade for the next oper-

ation phase is introduced and the diagnostic capabilities are discussed using full-wave analysis

with density fluctuations obtained from nonlinear gyrokinetic simulations [2].
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