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Multi-scale turbulence properties are significantly altered as toroidal rotation and 
resulting ExB shearing rates are systematically varied in advanced-inductive H-mode 
plasmas on DIII-D (βN≈2.7, q95=5.1). The spatially and wavenumber-dependent 
turbulence changes are consistent with and can largely explain the corresponding changes 
in energy confinement time, which increases by ~50% as the toroidal rotation is increased 
by a factor of 2.5 (to Mo≈0.5). Modeling with TGLF and GYRO is broadly consistent but 
shows some particular discrepancies that require further investigation. Density, electron 
and ion temperature profiles, and relevant dimensionless parameters (βN, q95, ν*, ρ*, and 
Te/Ti) were maintained nearly fixed during the rotation scan, performed via feedback-
control of co- and counter-current neutral beam injection. Ion thermal transport decreases 
significantly at higher rotation and shearing rate, while electron thermal and particle 
transport exhibit a more modest decrease. Ion temperature profiles calculated with TGLF 
are similar to experimental measurements, while the electron temperature and density 
profiles exhibit notable deviations, which may result from tearing modes inherent to 
advanced-inductive. Low-wavenumber density fluctuations measured with BES near 
ρ=0.5 show significant but localized amplitude reduction at higher rotation. Consistent 
with this, linear growth rates calculated with GYRO are below localized ωExB shearing 
rates at high rotation, while this relationship is reversed at lower rotation. Interestingly, 
fluctuations in the broad radial range of 0.55 < ρ < 0.85 exhibit little change in amplitude 
despite a large change in local ExB shearing rates. The measured decorrelation rates, 
however, do increase in response to increasing ExB shear, and these rates quantitatively 
match each other, as expected from fluid theory. The 2D turbulence correlation function 
exhibits a “tilted” eddy structure at both low and high shear. Intermediate to high 
wavenumber fluctuations measured with DBS and PCI exhibit decreasing amplitude at 
higher rotation, consistent with changes in electron thermal transport. 
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