
CONTENTS

Foreword  v

Preface  vii

Chapter 1: Dynamical Systems and Microscopic Models 
of Chaotic Transport  1

Anomalous Transport in Systems with Hamiltonian Chaos  2
(invited paper)
G. M. Zaslavsky

On Transport in Hamiltonian Systems (invited paper)  30
R. S. MacKay

The Topological Approximation Method (invited paper)  39
V. Rom-Kedar

Concept of Statistical Attractor for Solitons in Nonintegrable 
Hamiltonian Wave Systems (invited paper)  58

V. V. Yankov

On the Relevance of Classical Electrodynamics for the 
Foundations of Physics (invited paper)  73

D. Bambusi, A. Carati, L. Galgani, A. Giorgilli, 
D. Noja, J. Sassarini

Scaling Properties of the Standard Map Near Resonances: 
A Perturbative Approach  87

A. Berretti, S. Marmi

Considerations on the Effect of the Separatrix Shape 
on Large Scale Stochasticity Threshold  91

M. A. Dubois, P. Hennequin, R. Nakach, R. Sabot

Large Scale Chaos in 1.5 Degree-of-Freedom Hamiltonian 
Systems and Saddle Point Bifurcation  95

S. Benkadda, Y. Elskens



On the Motion of Guiding Centres  96
R. S. MacKay

On the Decay Mechanism of Islands in Perturbed Hamiltonian 
Systems  102

A. Montvai, M. de Rover

Average Exit Time: A Means for Characterizing Stochastic 
Transport in Hamiltonian Systems  106

B. Ragot, S. Benkadda, Y. Elskens, J. T. Mendonca

Using Nonlinear Dynamics for Data Analysis: The Bias of 
Dimension Estimates  110

M. de Rover, W. van de Water, N. J. Lopes Cardozo, 
F. C. Schuller

Hamiltonian Dynamics and Phase Transitions  114
S. Rufo

Plasma Physics Through Classical Mechanics  120
M. Antoni, D. F. Escande

Panel Discussion: Mathematical Aspects of Transport in 
Hamiltonian Systems  124

Chairman: G. M. Zaslavsky

Chapter 2: Magnetic Fluctuations and Transport in 
Tokamaks  129

The Effects of Magnetic Perturbations on Plasma Transport 
or is Magnetic Turbulence Important in Tokamaks? (invited paper)  130

A. J. Wootton

Transport, Islands, Flow and Distribution Functions (invited paper)  141
D. C. Robinson

Transport Near Stochastic Threshold (invited paper)  153
R. B. White, J. M. Rat, Y. L. Wu, M. N. Bussac, L. Zuppiroli



Transport Across a Magnetic Field with Stochastic Field 
Lines (invited paper)  165

G. Laval

Diffusion of Charged Particles in a Stochastic Magnetic Field  178
R. Balescu, J. H. Misguich, R. Nakach, H. Wang

Small Scale Magnetic Islands and Anomalous Transport in 
Collisionless Plasmas  182

A. I. Smolyakov, A. Hirose

Numerical Simulation and Magnetic Turbulence in RFP Plasma  186
M. Malavasi, P. Londrillo

On the Mechanism of Tearing Instability in a Quasineutral 
Sheet, Associated with Deterministic Chaos Phenomenon in 
Curved Magnetic Field  190

H. V. Malova, M. I. Sitnov

Transport of Particles in a Stochastic Layer in Presence 
of Electric Potential Fluctuations  194

F. Nguyen, H. Capes, A. Sainain, Ph. Ghendrih

Chapter 3: Drift Wave Turbulence, Self-Organisation 
and Interinittency  199

Space-Time Statistics of Drift Wave Turbulence with Coherent 
Structures (invited paper)  200

W. Horton, R. D. Bengtson, P. J. Morrison

Inward Transport and Intermittency in Tokamak Edge 

Fluctations (invited paper)  213
P. K. Kaw

Consistency of Turbulence in Confined Plasmas (invited paper)  232
A. Samain, X. Garbet, L. Laurent

Violation of Onsager's Principle in Incremental Transport 
Driven by Drift Wave Turbulence (invited paper)  243

R. N. Sudan



Anomalous Transport Due to Small Scale Electromagnetic and 
Large Scale Electrostatic Modes in Tokamaks (invited paper  253

A. Hirose, A. I. Smolyakov

Test Particle Transport in a Plasma with Electrostatic Turbulence  268
M. Ottaviani

On Transport of Passive Scalar in 2D Turbulent Flow  272
J. Kalda

Quantitative Characterisation of Randomness in 2-Fluid 
Turbulence  276

B. Scott

The Renormalization Group Theory, and the Hasegawa-Mima 
Equation for Drift Waves: A Subgrid Model  280

A. M. Hamza, R. N. Sudan

Radial Propagation of Turbulence in Tokamaks  284
X. Garbet, L. Laurent, A. Samain, J. Chinardet

Vortex Interactions and Turbulence in a Simple Model of 
Electrostatic Drift Waves  288

A. D. Verga

Electrostatic Fluctuations in Plasma: Effects of Magneto-Fluid  
Motion  292

P. P. Sosenko, D. Gresillon, N. Maafa

Coherent Structures in Turbulent Plasma: Effects of Thermal 
Particle Motion  296

P. P. Sosenko, O. H. Sytenko

Statistical Theory of Convective Cells and Magnetic Islands 
in Plasma  302

P. P. Sosenko, O. H. Sytenko

Edge Fluctuations and Transport in the CASTOR Tokamak  315
V. Dhyani, V. Svoboda, J. Petrzilka, J. Stickel, F. Zacek



Intermittency in Two Dimensional Rayleigh-Taylor Turbulence  319
N. Chakrabarii, A. Das, S. Mahajan, A. Sen, P. K. Kaw

Development of Intermittency in Ion-Acoustic Turbulence  325
A. M. Hamza

Panel Discussion: Coherent Structures and Transport  329
Chairman: W. Horton

Chapter 4: Wave-Particle Interactions  343

Interaction of Long Waves with a Packet of Short Waves 
(Integrable and Nonintegrable Cases)  344

V. K. Mel'nikov

LHR Wave Excitation by Whistlers in Plasma with Small 
Scale Density Irregularities  362

D. R. Shklyar, H. Washimi

Theory and Experimental Evidences of an Adiabatic Barrier 
in ICRF Heated Plasmas on Tore Supra  366

A. Becoulet, T. Hutter, F. Nguyen, B. Saoutic

Stochastic Electronic Motion and High Efficiency Free 
Electron Lasers  370

P. Chaix, D. Iracane

The Local Quasilinear Approximation in the Stochastic Diffusion 
Driven by a Single Wave in a Plasma  374

D. Farina, R. Pozzoli, M. Rome

A Traveling Wave Tube for Plasma Turbulence  378
J. C. Chezeaux, F. Doveil, D. Guyomarc'h, J. M. Layet, 
B. Squizzaro, A. Totin

Laser Induced Fluorescence Observation of a Multipolar 
Discharge in Argon Plasma  382

G. Bachet, L. Cherigier, R. Ruggieri, F. Doveil



Chaos and Transport in a Multipolar Argon Discharge  385
M. Carrere, F. Doveil

Quantum Electrodynamical Approach to Plasma Turbulence  389
0. Ishihara

A Relativistic Solitary Wave in Electron Positron Plasma 
Embedded in a Strong Magnetic Field  393

V. I. Berezhiani, V. Skarka, S. Mahajan

List of Participants  397

Author Index  403


