-

ffrm“ crlons of
FPUslon Sclence
and Tecnnology

CONTENTS / MARCH 2004—VOL. 45, NO. 2T

Proceedings of the

SIXTH CAROLUS MAGNUS EURO-SUMMER SCHOOL

vii

15

24

33

47

57

64

79

85

95

107

ON PLASMA AND FUSION ENERGY PHYSICS
Brussels, Belgium
September 1-12, 2003

Comments / Nermin A. Uckan

Preface: Sixth Carolus Magnus Euro-Summer School on Plasma and Fusion
Energy Physics / Dirk Van Eester

INTRODUCTION

Energy for Future Centuries: Will Fusion Be an Inexhaustible, Safe, and Clean
Energy Source? / J. Ongena, G. Van Oost

Thermonuclear Burn Criteria / Eckhard Rebhan, Guido Van Oost

The European Fusion Programme / R. Antidormi, D. Bartlett, H. Bruhns

BASIC THEORY
Magnetic Fields and Plasmas / T. J. Schep

Guiding Center Motion / H. J. de Blank

FUSION MACHINES
Fusion Machines / R. R. Weynants

Stellarators / D. A. Hartmann

EQUILIBRIUM AND INSTABILITIES

Plasma Equilibrium in Tokamaks / J. P Goedbloed
Introduction to MHD Instabilities / J. P Goedbloed
Toroidal Theory of MHD Instabilities / J. P Goedbloed

Nonlinear Magnetohydrodynamics: Numerical Concepts / R. Keppens

(Continued)



CONTENTS / MARCH 2004—VOL. 45, NO. 2T

123

135

153

159

169

173

183

193

203

211

217

229

237

249

256

261

271

281

288

(Continued)

Operational Limits and Limiting Instabilities in Tokamak Machines /
H. R. Koslowski

Neoclassical Tearing Modes / H. R. Wilson

KINETIC THEORY

Reduced Descriptions for Complex Plasmas: Simple Examples, Plasma Kinetics,
and Transport Truncations / Karl H. Spatschek

KINETIC WAVE THEORY

Kinetic Theory of Plasma Waves—Part I: Introduction / P. U. Lamalle

Kinetic Theory of Plasma Waves—Part |l: Homogeneous Plasma / E. Westerhof

Kinetic Theory of Plasma Waves—Part lll: Inhomogeneous Plasma /
P U. Lamalle

Numerical Modeling of Particle Heating and Diffusion / D. Van Eester

PLASMA HEATING AND CURRENT DRIVE

Plasma Heating by Neutral Beam Injection / R. Koch

The Coupling of Electromagnetic Power to Plasmas / R. Koch

The lon Cyclotron, Lower Hybrid, and Alfven Wave Heating Methods / R. Koch
Electron Cyclotron Waves / J. A. Hoekzema

Current Drive / D. W. Faulconer

EDGE PHYSICS AND EXHAUST

Overview of Plasma Edge Physics / Bernhard Unterberg, Ulrich Samm
Plasma Wall Interaction and Its Control by Wall Conditioning / V. Philipps
Edge Physics, Divertors, Pump Limiters / K. H. Finken

Divertor Concepts Il: The Dynamic Ergodic Divertor / K. H. Finken
Helium Removal and Recycling / D. Reiter, S. Wiesen

Radiation Phenomena at Edge and Divertor / U. Samm

TRANSPORT THEORY

Hermitian Moment Approach to the Classical Transport Properties of a Weakly
Coupled Magnetized Plasma / B. Weyssow

Neoclassical Transport Properties of Tokamak Plasmas / B. Weyssow

(Continued)



CONTENTS / MARCH 2004—VOL. 45, NO. 2T

299

315

321

330

338

346

354

362

371

383

391

399

407

418

426

434

445

453

467

475

489

494

(Continued)
ANOMALOUS TRANSPORT

Degraded Confinement and Turbulence in Tokamak Experiments /
G. M. D. Hogeweij

Transport Studies Using Perturbative Experiments / G. M. D. Hogeweij
Anomalous Transport due to Magnetic Turbulence / Niek Lopes Cardozo

Some Aspects of Anomalous Transport due to Stochastic Magnetic Fields /
B. Weyssow

Low Frequency Instabilities in Confined Plasmas: Concepts and Theoretical
Framework / André L. Rogister

Turbulence Suppression in Transport Barriers / D. Reiser, M. Z. Tokar
Introduction to Drift Wave Turbulence Modeling / X. Garbet

The Importance of Radial Electric Fields in Magnetic Confinement /
Guido Van Oost

Numerical Transport Codes / J. P H. E. Ongena, M. Evrard, D. McCune

DIAGNOSTICS

Introduction to Plasma Diagnostics / A. J. H. Donné

Probe Diagnostics for Plasma Edge Characterization / Guido Van Oost
Diagnostics for Fluctuation Measurements / A. J. H. Donné
Laser-Aided Plasma Diagnostics / C. J. Barth, A. J. H. Donné
Microwave and Far Infrared Diagnostics / A. Kradmer-Flecken
Spectroscopy / A. Pospieszczyk

Application of Atomic Beams for Plasma Diagnostic / B. Schweer

PRESENT STATUS AND FUTURE
Overview of Tokamak Results / Bernhard Unterberg, Ulrich Samm

Heating, Confinement, and Extrapolation to Reactors / J. Ongena,
A. M. Messiaen

Fusion Reactor Materials and Components: Issues Related to Radioactivity and
Radiation-Induced Effects / M. Rubel

A Tokamak Reactor Based on Advanced Concepts / R. C. Wolf

DEPARTMENTS

Participants

Volume 45, No. 2T Indexes



