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Effects of density and plasma configuration
on the divertor asymmetries in JET
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Asymmetric power deposition with more power going to the outer divertor target is

usually observed in single null divertor configurations, and is expected from

geometrical toroidal effects (higher area of outer magnetic surfaces) and higher

anomalous transport towards the outer midplane. The added effect of drift forces in L-

mode and high density regimes has been discussed in [1]. The present paper focuses on

the results obtained in H-mode regimes (ELM-free hot ion mode and high plasma

current operation), and presents a study of the effects of density (gas fuelling) and

magnetic configuration on the power deposition at the target and on the divertor

parameters.

In L-mode confinement regimes, the asymmetry in the power deposition (measured by

IR thermography) ranged from a factor »1.5 in the most favourable case (reversed

toroidal field, low q) to values >3 . In general, the asymmetries in the electron density,

temperature and Da fluxes appeared to be consistent with radial E«xB drifts playing an

increasingly important role as the density and hence the parallel temperature gradient

was increased [1]. However, the effect of increasing the divertor density on the power

distribution was obscured by the onset of detachment occurring at the inner strike zone.

In high power H-mode operation and far from the detached regime, it is observed that

augmenting the density by a factor of two brings the asymmetry factor from 1.1 to 1.6.

This is consistent with the development of a poloidal temperature gradient in the SOL

as the density increases, giving rise to high radial EoxE drifts.

In the low density/low recycling hot ion mode regime, at high and poloidally uniform

edge temperatures, one would expect the strong radial electric field to cause poloidal

ErxB drifts, with quantitative effects on the power distribution at least as important as

those of the radial drfts in the high density case. However, the discharges with long

ELM-free periods and high neutron yields exhibit an asymmetry factor between 1 and

1.2. In high triangularity plasmas, asymmetry factors < 1 suggest that additional

magnetic configuration effects may be important.

Langmuir probe data implies high edge ion temperatures in low density hot ion modes.

There is empirical evidence from other machines that high edge temperatures are

associated with toroidal momentum in the edge plasma. This effect, which has the

correct sign to increase the density at inner divertor, will be discussed.

[1] A Chankin et al, to be published in Plasma Physics and Controlled Fusion.
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Plasma movement at ELMs in JET
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Giant ELMs in JET can irreversibly degrade the. H-mode quality, and in some cases plasma

vertical stability is lost following such events. In this paper plasma movement associated with

ELMs is discussed. Magnetic sensors show an n=0 perturbation at the ELM, accompanied by

n=l,2,3— at lower level. This perturbation is initially found to have a dominant m=l structure,

such that it is principally a downward movement of the plasma column, followed by an

upward movement. The size of the displacement can be estimated from the flux compression

between the plasma and the vessel wall, assuming poloidal flux conservation, which is valid

since the time-scale for this event is of order 100^, short compared with the ~3ms

penetration time for the poloidal field through the JET vessel. These observations are

supported by the soft X-ray diagnostic. Movement of the main plasma body would also cause

the strike zones to move on the divertor target. Although the IR and CCD cameras have

relatively low time resolution, the time-integrated emission from the target shows that new

peaks appear during the ELM consistent with a displacement of the strike zones from their

original positions. In some cases the movement inferred is greater than 25cm. Further support

for movement of the strike zones is found in divertor Langmuir probe data.

The plasma is seen to move from its equilibrium position on a short time-scale

compared with the response time of the vertical stabilisation system. This motion could in

some cases be the trigger for loss of plasma vertical stability. The size of the initial

perturbation shows a correlation with the size of the ELM and can be comparable to the

clearance between the plasma boundary and in-vessel components, which may therefore

contribute impurity influxes at an ELM. Scrape-off layer currents, measured with Langmuir

probes in the divertor target, also show an abrupt change of the order of lOkA at the ELM, and

a correlation with the plasma movement is suggested by [lie dala. Changes in pressure balance

associated with currents of [his magnitude are consistent with those required to drive the

plasma movement. The forces produced will be calculated using the EFLT equilibrium code.

These results highlight the need for a multi-machine <:<-->l:- . "(ermine the

impact on the ITER first wall design, which mav 1--v_ ^ »•":••• „;».,„am,t IUI .-.ui.ii movements

of the main and divertor plasmas.
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