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Experimental study of plasma turbulence structure and its scaling with ρρ* 
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The spatial structure of turbulence is expected to strongly influence tokamak turbulent transport. Its 

scaling with plasma dimensionless parameters such as ρ* --which will be 2-3 times smaller in ITER 

than in present days tokamaks-- has driven many theoretical, numerical, and (more scarcely) 

experimental studies, but remains elusive. While a direct dependence on the ion Larmor radius 

would imply a favourable gyro-Bohm scaling of transport coefficients, the formation of large scale 

flows such as Zonal Flows, which regulate turbulence, could affect the scaling and lead to a more 

complicated picture. This interplay is believed to be a key player in the isotopic dependence of 

confinement. 

Experiments where ρ* is scanned by changing the mass from D to H, while keeping ν* and beta 

constant, have been conducted on ASDEX Upgrade in L mode and H mode, with a comprehensive 

set of fluctuation measurements. Radial correlation lengths, perpendicular wavenumber spectra, 

perpendicular velocities of fluctuations and their correlations (allowing to study shearing effects of 

mean and oscillating flows), and decorrelation times, are obtained using various reflectometry 

techniques (multi-channel Doppler, ultra-fast sweep, core and edge) and Li-BES (SOL). These 

measurements provide a comprehensive basis for comparison to theoretical models and direct 

numerical simulations. While the global confinement is degraded from D to H by a factor 1.6 in L 

mode, a favourable direct dependence of spatial scales on ρ* is observed in the core, together with a 

scaling of turbulence correlation times with a/cs; however no or little dependence of the radial 

correlation lengths is found at the edge, though a better scaling is still observed in the SOL. 


