
CONTENTS 

Page 

PREFACE TO FIRST EDITION•@ VII 

PREFACE TO SECOND EDITION•@ VIII 

CONTENTS•@ IX 

CHAPTER I 

SPECIAL THEORY OF RELATIVITY 

SECTION 1. Lorentz transformations•@ 1

2. Classical electromagnetic equations•@ 5

3. Relativistic dynamics•@ 10 

4. Hamiltonian for a charged particle in an electromagnetic field•@ 16 

5. Relativistic wave propagation•@ 18

CHAPTER II 

INTRODUCTION TO QUANTUM THEORY 

SECTION 6. Difficulties in classical mechanics•@ 24

7. The hypotheses of Planck and Einstein•@ 26 

8. Early attempts at a new mechanics•@ 27

9. De Broglie waves•@ 30

CHAPTER III 

SCHRODINGER'S WAVE MECHANICS

SECTION 10. The wave equations•@ 33

11. The ƒÕ*ƒÕ-hypothesis•@ 36 

12. The hydrogen atom•@ 38 

13. Quantum-mechanical operators•@ 44

CHAPTER IV 

HEISENBERG'S MATRIX MECHANICS

SECTION 14. Heisenberg's attitude towards atomic problems•@ 52 

15. Matrix algebra•@ 53

16. Matrix representatives•@ 60 

17. Equations of matrix mechanics•@ 65

18. Schrodinger and Heisenberg representation•@ 68

19. The harmonic oscillator•@ 71

20. The uncertainty relation•@ 75

CHAPTER V 

ANGULAR MOMENTUM

SECTION 21. The angular-momentum operator•@ 78

22. Angular momentum of the hydrogen atom•@ 81

23. Spin•@ 84

24. General theory of angular momentum•@ 90

CHAPTER VI

SYSTEMS OF PARTICLES

SECTION 25. Two-particle systems•@ 97



26. Quantum statistics•@ 99

27. The helium atom•@ 103

28. The hydrogen molecule•@ 107 

29. The periodic system of elements•@ 110

CHAPTER VII 

THE DIRAC EQUATION

SECTION 30. The relativistic wave equation for an electron•@ 114

31. The motion of an electron•@ 116 

32. The current density four-vector for electrons•@ 118

33. Magnetic moment and spin of the electron•@ 119

34. The relativistic wave equation in polar coordinates•@ 124 

35. Fine-structure of the spectral lines of hydrogen•@ 128

36. Negative energy states of the electron•@ 134

37. Solutions of the relativistic wave equation•@ 135 

38. Orthonormality and completeness relations for spinors•@ 137

39. Evaluation of spinor summations•@ 140

CHAPTER VIII 

QUANTISATION OF THE ELECTROMAGNETIC FIELD

SECTION 40. Classical Hamiltonian for the Maxwell-Lorentz field•@ 144 

41. Quantum-mechanical Hamiltonian for the electromagnetic field•@ 152

42. Density of states•@ 155

43. Perturbation theory•@ 157

44. Differential and total cross-sections•@ 162

4.5. Matrix elements for emission and absorption of photons•@ 164 

CHAPTER IX 

PHOTOELECTRIC AND COMPTON EFFECTS 

SECTION 46. High-energy electromagnetic events•@ 169 

47. Photoelectric effect•@ 169 

48. Compton effect•@ 174 

49. The Klein-Nishina formula•@ 177 

50. Discussion of Compton scattering•@ 183

CHAPTER X 

BREMSSTRAHLUNG AND ELECTRON PAIR PRODUCTION 

SECTION 51. Matrix element for Coulomb interaction•@ 187

52. Bremsstrahlung•@188 

53. Pair production of electrons•@ 195 

54. Annihilation of positrons•@ 198

55. Theory and experiment for high-energy electromagnetic events•@ 203 

CHAPTER XI 

NUCLEAR FORCES 

SECTION 56. Structure of the atomic nucleus•@ 206

57. Lagrangian and Hamiltonian formalism in field theory•@ 209 

58. Yukawa's theory of nuclear forces•@ 214 

59. Quantisation of the pseudoscalar meson field•@ 219



CHAPTER XII 

ELEMENTARY PARTICLE INTERACTIONS 

SECTION 60. Meson-nucleon scattering•@ 224 

61. Production of pions•@ 232

62. Production of negative protons•@ 235 

63. Annihilation of negative protons•@ 239

64. Elementary particles•@ 242 

65. Nuclear interactions•@ 246

66. Strange particle interactions•@ 250 

67. Decay processes•@ 252 

TABLE OF ELEMENTARY PARTICLES•@ 258

INDEX•@ 261


