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Investigations of pedestal turbulence and ELM bursts in NSTX
H-mode plasmas1 D. SMITH, R. FONCK, G. MCKEE, UW-Madison, W. WAN,
S. PARKER, UC-Boulder, A. DIALLO, W. GUTTENFELDER, S. KAYE, PPPL —
The spherical torus H-mode pedestal is a challenging validation regime due to gra-
dient scale lengths comparable to the ion gyro-radius, large ρ*, and strong shaping.
Here, we investigate the spatial and temporal properties of pedestal turbulence and
ELM bursts in NSTX H-mode plasmas. First, we present measurements, scalings,
and simulations of pedstal turbulence correlation lengths and fluctuation ampli-
tudes with kθρi<1.5 and 0.8<r/a<0.95. Fluctuation amplitudes are in the range
δn/n≈1-5%. Parametric dependencies among turbulence quantities and transport-
relevant plasma parameters indicate δn/n scales positively with ∇ne, collisionality,
and poloidal beta, and scales negatively with ∇Ti. The scalings are most consistent
with trapped electron mode, kinetic ballooning mode, or microtearing instabilities,
but, notably, least consistent with ion temperature gradient turbulence. Gyroki-
netic simulations with realistic pedestal profiles show collisional instabilities with
growth rates that increase at higher ∇ne and decrease at higher ∇Ti, in qualitative
agreement with observed scalings. Finally, we investigate the radial structure and
temporal dynamics of ELM bursts in NSTX. Measurements show multiple intermit-
tant radial structures that evolve on timescales of 10 µs during a single ELM burst.
The observations illustrate the nonlinear dynamics of ELM bursts for simulation
validation efforts.
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