biFansachionsi

Fasion D=6 00

CONTENTS / MARCH 2000—VOL. 37, NO. 2T

Proceedings of the

FOURTH CAROLUS MAGNUS SUMMER SCHOOL

vii

16

24

35

48

56

63

71

79

85

95

ON PLASMA PHYSICS
Maastricht, The Netherlands
August 30-September 10, 1999

Comments / George Miley

Preface: Fourth Carolus Magnus Summer School on Plasma Physics /
A. J. H. Donné

INTRODUCTION

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

Controlled Thermonuclear Fusion Research in Europe—Competence in
Advanced Physics and Technologies / Hardo Bruhns

Thermonuclear Burn Criteria / Eckhard Rebhan

BASIC THEORY, FUSION MACHINES

Magnetic Fields and Plasmas / T. J. Schep

Guiding Center Motion / H. J. de Blank, T. J. Schep

Fusion Machines / R. R. Weynants

Stellarator Kinetic Theory / H. MaaBberg, W7-AS Tearn

Stellarators (Experiment) / D. A. Hartmann

Plasma Equilibrium in Tokamaks / J. P Goedbloed

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

KINETIC THEORY

Basic Principles of Kinetic Equations for Particles, Waves, and Magnetic Field

Lines / Karl H. Spatschek

{Continued)



CONTENTS / MARCH 2000—VOL. 37, NO. 2T

112
118
128

135
145
155
163

170

183
190
199
207
217
229
239
249
262
271
287
296
305

313

327
336

344

{Continued)
Kinetic Theory of Plasma Waves—Part |: introduction / P. U. Lamalle
Kinetic Theory of Plasma Waves—Part Il: Homogeneous Plasma / E. Westerhof
Kinetic Theory of Plasma Waves—Part lIl: Inhomogeneous Plasma / P. U.
Lamalle
PLASMA HEATING AND CURRENT DRIVE
Plasma Heating by Neutral Beam Injection / R. Koch
The Coupling of Electromagnetic Power to Plasmas / A. Koch
The lon Cyclotron, Lower Hybrid, and Alfvén Wave Heating Methods / AR. Koch
Plasma Heating and Current Drive: Electron Cyclotron Waves / J. A. Hoekzemna

Current Drive / D. W. Faulconer

INSTABILITIES AND TRANSPORT

Classical Transport in Weakly Coupled Magnetized Plasmas / B. Weyssow
Neoclassical Transport Theory / B. Weyssow

Stochastic Methods and Anomalous Transport / B. Weyssow

Introduction to MHD Instabilities / J. P Goedbloed

Toroidal Theory of MHD Instabilities / J. P Goedbloed

Drift Waves and Vortices / T. J. Schep

Drift Waves in Confined Axisymmetric Toroidal Plasmas / André L. Rogister
Degraded Confinement and Turbulence in Tokamak Experiments / F. C. Schiiller
Radial Electric Fields and Their Importance for Confinement / G. Van Oost
Phenomenology and Theory of Transport in Fusion Plasmas / André L. Rogister
Theoretical Models for the H-Mode Transport Barrier / André L. Rogister
Anomalous Transport Due to Magnetic Turbulence / Niek Lopes Cardozo
Transport Studies Using Perturbative Experiments / G. M. D. Hogeweif

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

PLASMA DIAGNOSTICS
Introduction to Plasma Diagnostics / A. J. H. Donné
Plasma Edge Characterisation and Diagnostics / G. Van Oost

Laser-Aided Plasma Diagnostics / C. J. Barth

(Continued)



CONTENTS / MARCH 2000—VOL. 37, NO. 2T

352
360
368

376

391

413
421

426

445

455

467

477

479

488

Plasma Spectroscopy / Frans G. Meijer
Microwave and Far Infrared Diagnostics / A. Krdmer-Flecken
Atomic Beam Diagnostics / B. Schweer

Diagnostics for Fluctuation Measurements / A. J. H. Donné

EDGE PLASMA PHYSICS

Edge Plasma Physics Overview / Ulrich Samm

Plasma-Wall Interaction and Its Control by Wall Conditioning / V. Philips
Edge Physics, Divertors, Pump Limiters / K. H. Finken

The Dynamic Ergodic Divertor (DED) / K. H. Finken

Radiation Phenomena at the Plasma Edge / M. Z. Tokar

Helium Removal and Recycling / D. Reiter

PRESENT STATE OF FUSION '
Overview of Tokamak Results / Bernhard Unterberg, Ulrich Samm

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

Advanced Tokamak Concepts and Reactor Designs / A. A. M. Oomens

SPECIAL LECTURE

Summary on Inertial Fusion Energy / /. Hofmann

DEPARTMENTS

Participants

Volume 37, No. 2T indexes



