
CONTENTS 

Foreword ix 

Preface xiii 

Basic Notation xv 

CHAPTER 1 

Electric Current Flow in Plasmas 
1.Introduction 1 

2.Classical picture of a current in a plasma 6 

CHAPTER II 

Observation of the Anomalous Electrical Conductivity of 

Plasmas 

1.Anomalous conductivity of plasmas 14 

2.Experiments on the anomalous resistance and 

turbulent heating of plasmas 22 

CHAPTER III 

Kinetic Instabilities in a Current-Carrying Plasma 

1.Collective interactions in a plasma with a 

current 59 

2.Interaction of charged-particle beams with 

plasmas 61 
3.Instability of a current-carrying plasma in a 

strong electric field 67 

4.Collective interactions and conductivity of the 

plasma of a gas discharge 72 

CHAPTER IV 
Anomalous Conductivity and Turbulent Heating in Straight 

Systems 

1.Statement of the problem 80 

2.Turbulent plasma heating in a straight dis-

charge 83



3.Plasma conductivity in a straight gas 
discharge 89 

4.Electrical conductivity of the plasma of a 
straight discharge at strong electric fields 95 

5.Dynamics of turbulent plasma heating in a 
straight discharge 102 

6.Turbulent heating of ions 105 

CHAPTER V 
Anomalous Conductivity and Turbulent Heating in Toroidal 
Systems 

1.Reasons for the anomalous plasma conductivity 
in toroidal systems 116 

2.Experiments on the anomalous resistance and 
the turbulent current heating of plasmas in 
toroidal systems 120 

3.Plasma transport during turbulent heating in 
toroidal systems 137 

4.Turbulent current heating of plasmas in large 
closed magnetic confinement systems 142 

CHAPTER VI 
Microinstabilities in a Turbulent Current-Carrying Plasma 

1.Development of the physical concepts and 
methods for studying collective interactions 
in plasmas 149 

2.Present understanding of the dynamics of 
turbulent plasmas 162 

3.Langmuir turbulence and superthermal micro-
wave emission 173 

4.Turbulent noise under anomalous-resistance 
conditions 204 

Conclusion 226 

References 229


