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Wendelstein 7-X (W7-X) has been optimized to reduced neoclassical transport, which sug-

gests an increased impact of ion-scale turbulence as a main driver of anomalous transport on

ion heat diffusion. Experiments with ECRH heated plasmas, which are the standard scenario

of W7-X for long pulse operation, have shown that the ion temperature is significantly lower

than expected from neoclassical transport estimates [1]. The role of turbulence in this limitation

of the ion temperature is currently being quantified from both a power balance and turbulence

diagnostic perspective. As part of these efforts, this contribution investigates plasma density

fluctuations measurements in ECRH heated discharges to characterize ion-scale turbulence. The

main instabilities that are expected to drive turbulence in W7-X are the ion-temperature-gradient

driven (ITG) and trapped-electron mode (TEM). A feature of the optimized magnetic field of

W7-X is an intrinsic suppression of TEMs [2], which suggests a stronger impact of ITG modes

or ion driven trapped-electron modes (ITEM).

The Phase Contrast Imaging (PCI) diagnostic provides density fluctuation measurements with

temporal and wavenumber resolution spanning the ITG and TEM scales [3]. A recent calibra-

tion of the wavelengths and absolute fluctuation amplitudes measured by PCI for the majority

of W7-X discharges enables a comparison of density fluctuations between a wide range of dis-

charges. Although PCI measures line integrated density fluctuations, the radial localization of

the fluctuations can be estimated by comparing their distinct phase velocities to the radially

varying poloidal E ×B flow velocity. Non-linear gyro-kinetic flux-tube simulations for differ-

ent radial locations and gradient lengths in ECRH heated plasmas together with experimental

fluctuation characteristics are presented in order to explain the nature and origin of turbulence

and turbulent transport in this kind of discharge.
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