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The electron perpendicular rotation 𝜔!! plays a critical role in 2-fluid MHD models for the 
plasma response to the resonant magnetic perturbations (RMPs) used to control edge localized modes 
(ELMs) in tokamaks. In these models, the RMPs are rotationally screened except where 𝜔!!   ~ 0. It 
has been hypothesized that modification of the magnetic topology near 𝜔!! ~ 0 due to penetration of 
the RMP field, such as island or stochastic layer formation, lead to increased radial transport which 
limits the width of the H-mode pedestal, stabilizing the peeling-ballooning modes and suppressing 
ELMs. Because 𝜔!! results from the difference between the 𝐸×𝐵  and electron diamagnetic rotation, 
the torque input and momentum balance also affects where the RMP penetrates via the radial electric 
field Er. Consequently, establishing RMP ELM control in ITER Q=10 Baseline discharges at low 
torque 𝑇!"# ~ -0.5–1 Nm, presents both a challenge and an opportunity to validate the 2-fluid plasma 
and transport response models. 

ITER Baseline discharges differ from most RMP ELM suppression discharges at DIII-D in that 
the edge safety factor q95 = 3.1 instead of 3.5. At this lower q95, discharges are very sensitive to 
tearing mode stability, with modes locking both with and without application of the RMP. To 
minimize this, we initially operated at 𝑇!"#= 1 Nm and 𝜈!"#∗  >1, but the RMP had no significant 
impact on ELM behavior at constant normalized plasma pressure 𝛽! ~ 1.8, perhaps due to the impact 
of high collisionality on the transport response to the RMP. At 𝑇!"#= 4 Nm and 𝜈!"#∗  ~ 0.2, ELM 
suppression was obtained but lost when 𝑇!"#   was reduced to 3.5 Nm despite very large pedestal 
electron density pump-out to nearly L-mode levels, which minimized the electron diamagnetic drift 
𝜔!" → 0. Because reducing the co-Ip 𝑇!"# → 0  moves 𝜔!! ~ 0 deeper into the discharge, this path to 
ELM suppression in the low torque ITER Baseline scenario is not likely to work. However, it may be 
possible to suppress ELMs in ITER Baseline discharges which start out at low torque. In this case, 
we were able to mitigate ELMs at 𝑇!"#= 1 Nm and 𝜈!"#∗  ~ 0.2, with the ELM peak heat flux reduced 
~50% due to a bifurcation in the heat flux profile. These discharges provide a test of the RMP plasma 
and transport response models, and may provide a path to ELM suppression at ITER relevant levels 
of torque and pedestal collisionality. 
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