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Recent high-speed measurements in NBI-heated “ELMing” H-mode discharges

showed that the scrape-off-layer current (SOLC) density1 begins to rise sharply (in

5-20 µs), well before (~100 µs) the electron temperature indicated the onset of a thermal

collapse at the top of the pedestal. The SOLC could thus potentially play a role in the

triggering of the ELM process through the non-axisymmetric and resonant magnetic

field that it generates. The SOLC and pedestal electron temperature were measured

using the tile current array (TCA) diagnostic and electron cyclotron emission (ECE)

diagnostic, respectively, both at 100 kHz bandwidth. In the quiescent period between

ELMs the density of SOLC, driven from the hot to cold divertor by the thermo-electric

potential, is comparable to the ion saturation current (ISAT) density in the cold divertor.

A model is being considered in which a momentary and localized sheath breakdown

caused by high ion-sheath potential would allow rapid growth of the SOLC in the face

of the ISAT limit. The sheath breakdown leads to formation of long, thin, helical,

current-carrying filaments or flux tubes in the SOL. The flux tubes, having an

increasing SOLC within, may become Kruskal-Shafranov unstable (screw-pinch

instability), and cause the electron density and temperature within to rise, and hence the

ISAT limit, through reconnection and engulfing of higher density and temperature

regions. This bootstrapping process could allow a rapid increase of the local SOLC to

well beyond its quiescent value, and contribute to the triggering of ELMs. Inferences

from this model will be tested against measurements of conditions in the SOL and

divertors prior to ELM events.
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