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The Wendelstein 7-X superconducting stellarator at IPP Greifswald has a neoclassically op-

timized magnetic field, and anomalous transport has been shown to be the major loss channel

of particles and energy [1]. Turbulence and its associated transport has therefore been a focus

of the last experimental campaigns in which a wide a range of both fluctuation diagnostics and

tools for gradient control were available. Previous studies have focused on high performance

discharges in which confinement records were achieved by central density peaking through a

cryogenic pellet injection series. In contrast, this contribution examines a scenario in which a

series of 8 progressively larger laser blow-off (LBO) impurity injections into the plasma edge

increasingly perturb the equilibrium profiles by edge cooling and density gradient modification.

Our primary diagnostic tool is phase contrast imaging (PCI) [2], which provides poloidally

resolved ion scale (k⊥ρs ≈ 1) density fluctuation measurements along a line of sight through

the magnetic axis. While density fluctuation generally decrease after these injections, global

confinement parameters such as the diamagnetic energy and central ion temperature respond

differently depending on the injected amount, with a transient improvement observed above a

certain injection threshold. Time-resolved profile measurements and their associated gradients

for two contrasting cases below and above this threshold are compared to fluctuation amplitudes

and wavenumber spectra from PCI. Correlating these values provides insight into the changing

driving mechanisms of ion-scale instabilities and form the basis for a better understanding of

their role in determining turbulence-related transport.
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