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Experiments scanning pedestal opacity to study plasma-fuelling processes have been carried 

out on the JET tokamak in Culham, UK. Gas fuelling modulations and strike point sweepings 

at various frequencies were used to induce periodic particle source perturbations whose 

effects could be seen in a multitude of measurements, including core electron density 

diagnostics. Combining data from divertor and wide-angle cameras (D, D and Be II), main 

chamber bolometer and line radiation arrays, divertor Langmuir probes as well as Lithium 

beam provides information of, e.g. SOL dynamics and toroidal symmetries/asymmetries. 

The data set with dedicated gas and sweep 

modulations includes ohmic, L-mode and H-mode 

plasmas with neutral beam heating only (0-25MW) 

both in deuterium and in hydrogen. Figure 1 gives a 

simple illustration of the experimental opacity among 

the discharges, evaluated at the pedestal top. Here the 

opacity parameter, CX, is defined as CX = 

(SCX/3Si)1/2CX where CX = vth/(nSCX), vth is the ion 

thermal speed, n is the electron density and SCX and 

Si are the charge exchange and ionization cross 

sections, respectively [1]. 

In this contribution, the pedestal/SOL opacity 

is compared against the observed fuelling, estimated from the measured electron density 

modulation amplitude near the pedestal top. Comparisons between discharges of the various 

subsets in Fig. 1 will be shown. The delays in the poloidal evolution of radiation, SOL density 

and ion saturation current suggest that the typical time for the SOL to adjust to the new gas 

puff/pumping conditions is 20-50ms. Ion saturation current in the divertor probes follows gas 

puff first at the far SOL potentially indicating a recycling cascade moving towards the 

separatrix (~10ms). The complex interplay between fuelling, pumping, recycling and ELMs 

are seen to blur the link between opacity and fuelling. 

[1] M.F.A Harrison, Physics of Plasma-Wall Interactions in Controlled Fusion, Plenum Press, New York, 1986 

This work has been carried out within the framework of the EUROfusion Consortium and has received funding from the 
Euratom research and training programme 2014-2018 under grant agreement No 633053. The views and opinions 
expressed herein do not necessarily reflect those of the European Commission 

*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 Fusion Energy Conference (Kyoto, Japan, 17-22 October 
2016) 

Figure 1 Pedestal opacity parameter CX as a 
function of electron density at the pedestal top. 
The size of the marker gives a rough indication 
of the opacity variation during the modulation. 
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