
CONTENTS

PREFACE 7

PRINCIPAL SYMBOLS 9

1. INTRODUCTION 1

2. THE ELECTRON IN ELECTRIC AND MAGNETIC FIELDS 5
2.1. The Electron 5

2.2. The GeneralEquation
ofElectronMotion 8

2.3. The GeneralEnergyEquation
of theElectron 11

2.4. ElectronMotionin UniformElectricand MagneticFields 14
2.5. ElectronMotionin Non-uniformElectricand MagneticFields 26

2.6. RelativisticCorrections 32
References 33

3. THE FUNDAMENTAL PRINCIPLES OF ELECTRON OPTICS 36
3.1. The Law ofElectronRefractionin an ElectricField 36
3.2. The Law ofElectronRefractionin a MagneticField 41

3.3. The Law ofSimilitudeofElectronPaths 43
3.4. ElectronPhotometry 44
References 47

4. DETERMINATION OF ELECTRIC AND MAGNETIC FIELD
DISTRIBUTIONS 48

4.1. GeneralRemarks
48

4.2. AnalyticalMethods 49

4.2.1.Survey
ofMethods 49

4.2.2.AnalyticalMethods forElectricFields 50

4.2.3.AnalyticalMethods forMagneticFields 71
4.3. NumericalMethods 77
4.4. GraphicalFieldPlotting 87
4.5. ExperimentalMethods 89
4.5.1.GeneralRemarks 89
4.5.2.The ElectrolyticTank 90
4.5.3.The ResistorNetwork 97
4.5.4.The Rubber Membrane 105
4.5.5.DirectMethods 107
References 111



5. RAY TRACING IN ELECTRIC AND MAGNETIC FIELDS 114

5.1. General Remarks 114

5.2. Analytical Ray-tracing Methods 115

5.2.1. General Remarks 115

5.2.2. Electron Paths in Axially-symmetrical Electromagnetic Fields 115

5.2.3. Electron Paths in Axially-symmetrical Electric Fields 122

5.2.4. Electron Paths in Axially-symmetrical Magnetic Fields 126

5.2.5. Space Charge Effects 129

5.3. Numerical Methods of Ray Tracing 130

5.4. Graphical Methods of Ray Tracing 141

5.5. Experimental Methods of Ray Tracing 146

5.5.1. General Remarks 146

5.5.2. The Rubber Membrane 146

5.5.3. The Electrolytic Tank 151

5.5.4. Other Methods 157

References 158

6. ELECTROSTATIC LENSES 161

6.1. Principal Concepts of Optics 161

6.2. Types of Electric Lenses 164

6.3. General Principles of Computation and Design of Electric Lenses 167

6.4. Immersion Lenses 178

6.5. Cathode Lenses 194

6.6. Univoltage Lenses 211

6.7. Diaphragm Lenses 218

6.8. Electron Mirrors 227

References 235

7. MAGNETIC ELECTRON LENSES 238

7.1. General Remarks 238

7.2. Types of Magnetic Lenses 239

7.3. General Principles of the Computation and Design of Magnetic Lenses 242

7.4. Focusing Action of a Uniform Magnetic Field 246

7.5. Single-turn Lens 249

7.6. Short Lenses 250

7.7. Electromagnetic Lenses 261

References 263

8. ELECTRON DEFLECTING SYSTEMS 264

8.1. General Remarks 264

8.2. Electrostatic Deflecting Systems 264

8.3. Magnetic Deflecting Systems 272

8.4. Electromagnetic Deflecting Systems 276

References 278

0. DEFECTS OF ELECTRON-OPTICAL 'IMAGING' 279

9.1. General Remarks 279

9.2. Geometrical Faults of Electron Lenses 283

9.3. Chromatic Aberration 288

9.4. Divergency of Electron Beams 290

References 294

BIBLIOGRAPHY 295

INDEX 301


	page1
	page2

