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Neon seeding has been used in JET hybrid plasmas with the ITER-like wall to investigate the 

potential for divertor heat-load mitigation in future high power DT experiments while 

maintaining good core fusion performance. A plasma current ‘overshoot’ was used to create a 

wide region of low magnetic shear with q0~1, typical of JET hybrid plasmas, but N was 

limited to ~2.2 (corresponding to H98~1 without seeding) to allow the core fusion 

performance to be assessed before the onset of performance degrading tearing modes. Neutral 

beam heating was used. Radio frequency heating, which is often used with the JET ILW to 

mitigate central impurity accumulation, was not applied due to the low magnetic field 

(B~1.9T), which is not optimal for central RF heating. The neon seeding rate was increased 

from pulse to pulse up to a level corresponding to roughly half the deuterium fuelling rate (in 

electrons/s) while keeping all other machine parameters constant. The rate of increase in the 

divertor surface temperature was reduced by at least a factor of 3 as the neon seeding was 

increased without significant impact on the plasma stored energy or the energy confinement 

time, despite the increase in plasma radiation. However, while the plasma density and Zeff 

increased with seeding, the plasma temperature and neutron rate decreased. Modelling 

suggests that the fusion power reduction was due to both core fuel dilution and the reduction 

in plasma temperature and Ti/Te. The change of plasma temperature with neon seeding in this 

study was unfavourable for fusion performance due to the reduction in beam-target reactions. 

In higher temperature plasmas with Ti~Te and in conditions where thermal reactions are 

dominant the impact of a temperature change on fusion power at constant plasma pressure 

would be expected to be weaker, whereas the effect of fuel dilution would become stronger. 

Spectroscopic analysis indicates an increase in central plasma radiation with neon seeding rate 

that may have been partly due to tungsten. These observations suggest that further control of 

extrinsic and intrinsic impurities is required to achieve steady high fusion performance. 
*
See the author list of “Overview of the JET results in support to ITER” by X. Litaudon et al. to be published in 

Nuclear Fusion Special issue: overview and summary reports from the 26th FEC (Kyoto, Japan, 17-22 Oct 2016) 

44th EPS Conference on Plasma Physics P2.153


