
Contents

Symbols IX

Constants XIII

Conversions XIV

Excitation Lamps for Solid State Laser XVII

1 Basics 1

1.1 Creation of Light 1

1.2 Line Radiation 6

1.3 Continuum Radiation 10

1.4 Total Radiation 12

1.5 Plasma Parameter 17

1.6 Plasma Ignition 21

1.7 Electron Emission 25

2 Electrode and Plasma Physics 35

2.1 Plasma Regions 35

2.2 Cathode Regions 36

2.3 Plasma Column 43

2.4 Wall 48

2.5 Anode Region 49

2.6 Electrode Heat Balance 50

2.7 Electrode Fall 56

3 Electrode Mechanism 61

3.1 Surface Work Function 61

3.2 Supply and Loss of Ba 69

3.3 Life Time of Dispenser Cathodes 75

3.4 Electrode Degradation 81

4 Electrode Temperature 89



4.1 Electrode Operating Modes 90

4.2 Cathode Temperature 94

4.3 Cathode Temperature in Spot Mode 97

4.4 Cathode Temperature in Diffuse Mode 100

4.5 Cathode Time Constant 102

4.6 Anode Temperature 105

5 Operation 109

5.1 Light Emission 109

5.2 Plasma Convection 116

5.3 Degradation and Deposits 121

5.4 Operating Pressure and Temperature 127

5.5 Pulsed Operation 129

5.6 Critical Acoustic Frequencies 131

6 Scaling Rules 137

6.1 Operating Limits 138

6.2 Cooling 144

6.3 Life Time 151

7 Electrical Parameter 157

7.1 Ignition 157

7.2 Simmer Mode Operation 166

7.3 Static Characteristic 169

7.4 Flash Lamp Operation 174

7.5 Arc and Flash Lamp Modulation 177

7.6 Dynamic Characteristic 179

7.7 Bipolar Lamps 180

8 Design and Production of Laser Lamps 183

8.1 Tubing 183

8.2 Seal 184

8.3 Cathode 189

8.4 Anode 197

8.5 Quality Aspects 198

8.6 Gas Fill 202

9 Measuring and Analyzing Methods 205

9.1 Strain Analysis 205



9.2 Temperature Measurement 208

9.3 Electrode Properties 210

9.4 Lamp Diagnostic 216

9.5 Abel Transformation 218

10 Appendix 219

10.1 CRT-Cathode Types 219

10.2 Work Function of Potential Cathode Materials 223

10.3 Chemical Reactions in the Dispenser Material 228

10.4 Tungsten Properties 229

10.5 Quartz Tube 235

10.6 Transition Glass 241

10.7 Filling Gases 242

Reference 245

Index 255


