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Wall components lifetime and retention of radioactive tritium are major concerns for 

next step fusion devices. Challenging heat loads and particle fluxes are expected on the 

plasma facing components (PFCs). They lead to erosion, which will limit the PFC lifetime 

and degrade the plasma performance due to high core radiation. Eroded material migration is 

also related to fuel retention by means of implantation or (and) codeposition. Thus, 

predicting the retention inventory and the PFC lifetime determining ITER duty cycle is 

mandatory and requires an accurate understanding and a reliable modelling of erosion, 

transport and deposition. For this purpose, the ERO code – a local impurity 3D transport and 

plasma-surface interaction code – has been developed to simulate erosion/deposition in 

fusion devices [1]. A unique opportunity for broad-scale experimental validation was offered 

in Tore Supra. In the frame of the DITS (Deuterium Inventory in Tore Supra) campaign, a 

full sector (20° in the toroidal direction) of the Toroidal Pumped Limiter (TPL) was 

dismantled after 5 years of plasma operation and extensively studied by means of confocal 

microscopy, electron microscopy, and lock-in thermography. This yielded a micron-scale 

mapping of the whole surface sector [2]. Combined with spectroscopic measurements, a 

global carbon balance was established. It was shown that a carbon atom leaving the TPL has 

a 25% chance to build deposits in a TPL shadowed zone, a 25% chance to be redeposited in a 

TPL loaded zone and a 50% chance to be deposited on another PFC . To reproduce these 

experimental results, we have adapted the 3D-ERO code to Tore Supra. The simulations are 

performed for one TPL sector, approximated as a continuous, rectangular surface. A realistic 

3D magnetic configuration is used, including shadowed regions. We discuss the influence of 

the plasma parameters on the carbon erosion and migration and the fractions of the physical 

and chemical erosion. We demonstrate the importance of the hydrocarbon sticking 

probability for reproducing accurately the experimental erosion/deposition pattern. 
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