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2H+ + 3H+  4He2+ + n0

ü Magneticconfinement of 
the fusion plasma to 
protect reactorinnerwalls

ü Power and particle
exhaustat the divertor

~ 1024 part.m-2.s-1 (<50 eV)
(10 MW.m-2)
~ 3H up to ~ 1 g.m-2.s-1

1 kg of 3H+ allowed to be
retained in inner walls
Ą strong recycling needed

100 000 000 K

Context- the international fusion experimentITER

source: ITER
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üUnderstand interaction of 3H (i.e. 2H) with tungsten to control its retention



source: FZ-Jülich

realistic
approach

Wirth et al.MRS Bulletin (2011)

Context - the international fusion experiment ITER
Studyinteraction of D with W to understandretention mechanisms
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Linear plasma experiments
Many processes occur at the same time
ĄDifficult to disentangle them



fundamental
approach

Wirth et al.MRS 
Bulletin (2011)

1. Pick only a single impinging gas species

2. Choose a simple material

3. Understand this specific interaction

пΦ wŜǇŜŀǘ ŦƻǊ ŀƴƻǘƘŜǊ ŎƻƳōƛƴŀǘƛƻƴΧ

Context- the international fusion experimentITER
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Beam experiments
Few processes occur at the same time
Ą Easier to disentangle them (but time consuming)
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1. D implantation in W (IB)

2a. D retention (TPD, NRA)
2b. W characterization (FIB-SEM, AES)

3. Macroscopic Rate Equations model(MRE)
representation of experimental observations

experiments

modeling

simulatingplasma-wall interactions with beam-surface experiments
D retention in W: fundamentalapproach

4. Understand fundamental
D-W interaction

Ą predict 3H retention in fusion reactor


