CONTENTS

FOREWORD ix

INTRODUCTION . xi

PART I
SPACE-CHARGE WAVES IN ELECTRON BEAMS

Section 1. Space-charge waves in longitudinal electric and magnetic

fields 3
CHAPTER 1. SPACE-CHARGE WAVES OF CONSTANT
AMPLITUDE 3
~ 1.1. Infinitely wide beam 3
1.2. Plasma beam 13
1.3. Brillouin flow 25
1.4. Space-charge potential-depressed electron beams 34
1.5. Experimental investigation of space-charge waves in
modulated electron beams 40
References 50

CHAPTER 2. SPACE-CHARGE WAVES OF VARYING AMPLITUDE 53

2.1. Dispersion equation of a velocity-distributed electron beam 53

2.2. Electron beams with discrete velocity distributions 55
2.3. Electron beams with continuous velocity distributions 66

. 2.4. Beam-plasma interaction T
2.5. Electron beams with monotonic velocity variation 82
2.6. Electron beams of periodic structure 91
2.7. Parametric amplification 115
References 132
CHAPTER 3. NOISE-SPACE—-CHARGE WAVES 137

References 155



vi CONTENTS

Section 2. Space-charge waves in crossed electric and magnetic fields 159

CHAPTER 4. DIOCOTRON AMPLIFICATION 159
4.1. Theoretical analysis 159
4.2. Experimental investigations 185
4.3. The effect of the space-charge on the operation of micro-

wave electronic devices of the magnetron type 188
References 191
PArT II

SPACE-CHARGE OSCILLATIONS IN ELECTRON BEAMS

Section 1. Space-charge oscillations in systems with longitudinal
electric and magnetic fields 195

CHAPTER 5. ELECTRON-WAVE OSCILLATIONS IN CLOSED

ELECTRON BEAMS " 195
5.1. Electronic resonators 195
5.2. Electron-wave retarding-field oscillator 197
5.3. Double-beam electron-wave oscillator 214

5.4. Electron-wave oscillator with centrifugal-electrostatic focusing 217
5.5. Electron oscillations in retarding-field systems at the anode 220
5.6. Space-charge oscillation near the cathode 229

References 230

CHAPTER 6. SPACE-CHARGE OSCILLATION IN A PLASMA 232
References 245

Section 2. Space-charge oscillations in systems with crossed electric
and magnetic fields 247

CHAPTER 7. TRAJECTORIES OF ELECTRONS IN CROSSED
ELECTRIC AND MAGNETIC FIELDS IN THE
ABSENCE OF HIGH-FREQUENCY DISTURBANCES

7.1. The steady-state condition of a plane magnetron 248
7.2. The steady-state condition of a smooth-anode cylindrical
magnetron 258



CONTENTS vii

7.3. Experimental investigation of electron trajectories in smooth-
anode magnetrons ' 272

References 280

CHAPTER 8. ANALYSIS OF RADIAL OSCILLATORY PROCESSES 283

8.1. The oscillatory properties of the space-charge cloud and its

natural frequencies 283

8.2. Onset of oscillations in a space-charge cloud (self-oscillation) 288

References 308
CHAPTER 9. TANGENTIAL OSCILLATORY PROCESSES IN THE

SPACE-CHARGE CLOUD OF A MAGNETRON 310

9.1. Diocotron oscillations in a magnetron 311
9.2, Oscillations in multi-cavity and multi-segment magnetrons

under special conditions 320

9.3. Summary 334

References 336

APPENDIXES

A. Certain field and dynamical equations in Cartesian and

cylindrical coordinates 341

B. Brillouin beam 345

C. o-functions 351

D. Derivation of the noise invariants 352

INDEX 355

OTHER TITLES IN THE SERIES 361



	page1
	page2
	page3

