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Plasma operation in H-mode is fundamental for the achievement of high fusion gain in next step devices such 

as ITER. In ITER most of the 100 MW of power crossing the separatrix at QDT=10 flows inside a narrow 

channel along open field lines in the scrape-off layer (SOL) connecting directly to the divertor target plates.  

Additional difficulty for integrated scenarios is given by the occurrence of type-I ELMs when the confinement 

reaches highest values, making use of ELM control techniques inevitable for ITER.

In recent years JET has become a leading device for divertor power load studies due to the high heating power 

available, machine size, flexible operation with a large range of plasma parameters and excellent divertor  

target diagnostics.  The main tool for these studies if  infrared (IR) thermography, target Langmuir probes,  

pyrometers  and calorimetry.  Characterization  of  power  loadings  from JET,  accompanied  by studies  from 

ASDEX Upgrade, have been reported frequently. This work has lead to the first agreed scaling of the inter-

ELM power fall-off length (λq) in the community and reveals a clear dependence on the poloidal magnetic 

field, minor variation with other key variables sand predicts λq  = 1 mm for ITER. So far the reported power 

load data were obtained for carbon plasma facing components (PFC) only. 

Most  notably,  results  from  JET-ILW and  full-W ASDEX  Upgrade  confirm  the  inter-ELM  scaling  very 

accurately. However in contrast to earlier results on parallel SOL energy transport of ELMs with τ ||=LC/cs>τELM 

(LC=πRq95, cs Tped), ELMs are observed to have changed significantly and suggest τ∝ ||<τELM both in JET-ILW 

and full-W ASDEX Upgrade.  This  behaviour is  caused by changes of  the pedestal  electron pressure and 

corresponding density and temperature gradients. Benign ELMs are essential for a safe operation of ITER 

w.r.t.  material  erosion and induced transient radiation. Thus, ELM mitigation experiments using magnetic  

perturbations ans pellets  have been repeated in  this  new all  metal  operational  space in  JET and ASDEX 

Upgrade. A comparison ans assessment of the achieved reduction of ELM peak heat loads in both devices is  

shown. In this respect, also a close look to which extent the narrow power fall-off length is broadened is  

broadened with magnetic perturbations is mandatory.

ELM filamentary striations on the divertor target are regularly observed on both devices. Their dynamical is 

studied empirically and compared to results from the JOREK code. Here we stress that the absence of carbon  

and the corresponding chemistry, leading to surface inhomogeneities (surface layers), in combination with 

optimized optical components has led to much improved data quality. Notably n=1,2,3 ELM precursors on the 

divertor target plates are revealed, giving further insight into the non-linear evoluation of type-I ELMs.

This paper reports the changes in steady state and transient power loads associated with the change from a  

carbon to an all metal wall and reviews the current physics understanding.
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