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Background
"We say that we will put the sun into a box. The 
idea is pretty. The problem is, we don't know 
how to make the box." 

- Pierre-Gilles de Gennes (French Nobel laureate)



ITER
❏ The ITER project aims to construct the 

largest experimental nuclear fusion 
tokamak reactor in the world.

❏ Reactor surfaces will experience harsh 
operating conditions due to high particle 
and heat flux.

❏ Plasma in the ITER exhaust region 
interacts with the surface of the 
confinement material

❏ The cumulative effect of these processes 
causes contaminants to leak into the 
plasma causing it to cool and reduce the 
efficiency of the reactor.



Plasma Containment
❏ Plasma containment is an ongoing 

problem
❏ Some materials might erode or 

degrade quickly, requiring frequent 
replacement

❏ Other materials release excessive 
material into the plasma, 
contaminating it and leading to 
cooling of the burning plasma.



MAGPIE
❏ Cormac started the Plasma-Surface 

Interaction group, and worked on the 
construction of MAGPIE

❏ MAGPIE is a linear plasma device, low 
temperature plasma (5eV ~60,000K)

❏ Simulated conditions found in the 
exhaust regions of ITER to be simulated 
directly

http://youtu.be/29rXBo23718?t=12s

http://youtu.be/29rXBo23718?t=12s
http://youtu.be/29rXBo23718?t=12s


Surface Interactions
❏ After exposure to MAGPIE plasma, 

samples are then analysed using a variety 
of techniques: angle x-ray diffraction, 
neutron imaging, spectroscopy and 
EXAFS

Ion damaged diamond



Surface Interactions
❏ Research conducted by the Plasma 

Surface Interactions group feed 
directly into the ITER project

❏ The current candidate for the exhaust 
region surface is pure tungsten.

❏ Tungsten the advantage of low 
deuterium/tritium retention and low 
erosion/high lifetime, but causes more 
cooling



Summary
❏ Surface interactions of 

materials with plasma still 
present a problem in the on 
going search towards fusion 
power

❏ MAGPIE is leading the world 
in low temperature plasma 
surface interaction 
experiments
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