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Plasma-wall interaction as a new research focus

SCK•CEN explores unexplored 
research domain

As of 2011, the Plasmatron will occupy a prominent place 

in the nuclear fusion research of SCK•CEN. With this test 

facility, a team of scientists will study the interactions 

between the hot fusion plasma and the plasma wall. The-

se experiments, for which the Plasmatron was specially 

rebuilt, will offer a lot of scientific input for the materials 

technologies of ITER and DEMO. 

Nuclear fusion requires extremely high temperatures: the fusion 

fuel has to be heated to hundreds of millions of degrees Celsius. 

The hot, charged gas (plasma)  is contained inside the installation 

in a powerful, ring-shaped magnetic field, so that it does not come 

into direct contact with the wall of the reactor or tokamak. All 

kinds of instabilities in the plasma affect how well the confinement 

works. With plasma-wall interaction, scientists study how the ma-

terial of the reactor vessel and the plasma react with each other. 

Plasma-wall interaction is a fairly recent, complex research area at 

the intersection of plasma physics, materials science, chemistry, 

physics and nuclear physics.

Combined effects

The wall of the reactor is exposed to different effects during the 

fusion process. The material is bombarded with neutrons and ions 

(deuterium, tritium) from the fusion reaction, and fast particles 

from the plasma. Moreover, the wall is subject to a heat flux and 

thermal shocks, caused by the fusion process itself and by the tur-

bulence in the plasma. Little or no research has been done on the 

combined effects of these impacts. 

SCK•CEN has been working in this area of research with the Dutch 

FOM Institute (Fundamental Research on Matter) and the Juelich 

Research Centre (FZJ) in the Trilateral Euregio Cluster (TEC), since 

2010. Since research into plasma-wall interaction is highly special-

ised, each partner focuses on a well-defined aspect. 

Tritium Laboratory

The mission of SCK•CEN is to study the effect of tritium and neu-

trons on the ‘first-wall’ materials such as beryllium and certain 

types of tungsten. The latter material will be used for ITER and the 

next generation of fusion reactors. With the Plasmatron, SCK•CEN 

has the only research facility of this type in Europe in which tritium 

can be used. 

The unit has been installed in the SCK•CEN premises since 2008. 

Previously, the plant was located in the Joint Research Centre (JRC) 

in Ispra (Italy), where it would have been operated in the former Eu-

ropean Tritium Handling Experimental Laboratory (ETHEL), which 

was never started. A team of SCK•CEN employees dismantled and 

thoroughly renovated the Plasmatron in 2010, before shifting it to 

the tritium laboratory, where it will be installed in a glove box. 

SCK•CEN has taken comprehensive measures to ensure the safety 

of the experiments. Tritium is a radioactive gas with a high diffu-

sion capacity. The first experiments with tritium are planned after 

2012. The results will be used, inter alia, in the further develop-

ment, construction and licensing of ITER.

“By studying the effect of tritium and 
neutrons on the first-wall materials 
using the Plasmatron, SCK•CEN is pa-
ving the way for the future generation of 
fusion reactors.” 

Inge Uytdenhouwen
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SCK•CEN: 
35 years of nuclear fusion research

SCK•CEN has been participating in the European fusion program-

me since 1974. As the third Belgian player, the Research Centre 

resolutely opted for fusion technology. The Koninklijke Militaire 

School (Royal Military School) and the Université Libre de Bruxel-

les (Free University of Brussels) have focused on plasma research. 

In recent decades, SCK•CEN has carried out pioneering work in 

the field of structural and functional materials in radiation, instru-

mentation, waste, dismantling, etc. For this, SCK•CEN collabora-

ted with, among others, the K.U.Leuven (Louvain Catholic Univer-

sity) in the field of corrosion, the Faculté Polytechnique de Mons 

for sensors and diagnostics, and numerous industrial partners for 

example, ALM and Tractebel Engineering. Today, SCK•CEN repre-

sents about half of the Belgian contribution to fusion research, a 

significant contribution to a sustainable energy future. Nuclear 

fusion is a safe, CO
2
-neutral technology that does not generate 

long-lived radioactive waste.

Based on 35 years of fusion research, SCK•CEN organised an aca-

demic session in the early part of December 2010. Scientists from 

different disciplines outlined the main achievements of SCK•CEN 

at the Belgian, European and international level, and the share of 

industry in the development of fusion. A joint, prospective view of 

the scientific role that SCK•CEN can take on in fusion technology 

tomorrow was also presented. 

  The Plasmatron plays a vital role in plasma-wall interaction studies.


