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Outline:

Introduction

Fusion: clean, safe and unlimited energy source.
Magnetic confinement: tokamaks and stellarators.

ITER Tinternational next-step experimental fusion project.
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2. First principle modelling and HPC in magnetic fusion.
A Kinetic, gyro-kinetic and fluid descriptions of plasma.
A Turbulence.

A MHD stability.

3. Discussion and conclusions.
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== Plgasma is the most common state of matter of the Universe. Gas;

Is ionized (electrons+ions) by adding energy. Quasineutrality. éR
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Fission reactions are already the source of controlled energy.

C2A Fusion is more efficient, but plasma is more difficult to confine elRfm
— and control on Earth. Experimental stage now.
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. Clean energy. Fuel: deuterium / tritium. Ashes: helium.

Cea Unlimited: 33g/m?3 D in water : billions of years. Li (6L|+n—4He+Ttl/Rfm
~ 0.17g/m3in sea water : millions of years. Safe: no chain reactions.

For present day experiments D, H, He Only tritium is weakly radioactive
are used. D-T successful experiment compared to fission fuel/waste.
on JET(UK) in 1992 and in preparation However tritium retention should be
now. avoided/controlled in fusion devices.
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e |1 StArS gravity creates plasma confinement and extreme
Ceapressure to overcome Coulomb repulsion of ions=>fusion.

On Earth: magnetic fusion and inertial fusion concepts.

At present the most promising and
advanced concept in magnetic
fusion is tokamak device.
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. Equilibrium magnetic field. Magtetic surfaces. Magnetic field p
Cea works like thermal insulator. Parallel to magnetic lines heat éRfm

— diffusivity / perpendicular: g X P T
| XB=gtad P B:grad P=0
‘ Teenter—10-20keV >10 times Tg,, cone

Power fluxes : 10-20MW/
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Other concept 1 stellarator, no plasma current=> better MHD

C2A stability, but complicated magnetic coils, larger heat and particleéRfm
losses than in tokamak. Next step device ITER will be tokamak.
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