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In contrast to tokamaks where the electron heat flux is dominated by anomalous fluxes that 

are thought to be driven by Ion Temperature Gradient (ITG) and Trapped Electron Mode 

(TEM) turbulence, neoclassical fluxes typically dominate in conventional stellarators [1]. 

One ramification of ITG/TEM turbulence in tokamaks is resilience of the electron 

temperature gradient to changes in electron heating. This stiffness in the electron heat flux 

remains unobserved in conventional stellarators, motivating its study in devices such as 

Wendelstein 7-X (W7-X) [2], which are optimized to have low neoclassical transport [3].  

The W7-X device is a helical-axis, advanced stellarator that is optimized to be approximately 

quasi-isodynamic. During the first operational phase of W7-X, the input energy was limited 

to 4MJ, the discharge length was limited to 6s, and five inboard graphite limiters formed the 

plasma boundary. In the second operation phase, a water cooled first wall and an inertially 

cooled island divertor will form the plasma boundary. 

This paper presents results of local power balance analysis from the initial operational phase 

of W7-X, with comparisons against neoclassical expectations and results from heat pulse 

propagation experiments. The degree of stiffness in the electron heat flux, determined by 

comparing the diffusivity from a power balance analysis to results from heat wave 

experiments, will be presented and compared to predictions from linear gyrokinetic 

calculations. Electron temperature fluctuation measurements from a radial correlation 

Electron Cyclotron Emission (CECE) diagnostic are discussed, and the design and 

implementation of a new poloidal CECE diagnostic is introduced.   
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