
Contents

Volume 1

1. Albert Einstein’s ‘First’ Paper

2. Max Planck and the Law of Blackbody Radiation

3. Planck’s Half-Quanta: A History of the Concept of Zero-Point Energy

4. Josiah Willard Gibbs and the Foundations of Statistical Mechanics

5. Einstein and the Foundation of Statistical Mechanics

6. Albert Einstein and Marian von Smoluchowski: Early History of the

Theory of Fluctuation Phenomena

7. The Historical Origins of the Special Theory of Relativity

8. The Historical Origins of the General Theory of Relativity

9. Albert Einstein and the Origin of Light-Quantum Theory

10. Niels Bohr and the Quantum Theory of the Atom

11. Arnold Sommerfeld and Atoms as Conditionally Periodic Systems

12. The Göttingen Tradition of Mathematics and Physics from Gauss to

Hilbert and Born and Franck

13. The Bohr Festival in Göttingen: Bohr’s Wolfskehl Lectures and the

Theory of the Periodic System of Elements

14. Satyendra Nath Bose, Bose–Einstein Statistics, and the

Quantum Theory of an Ideal Gas

15. Louis de Broglie and the Phase Waves Associated with Matter

16. Wolfgang Pauli and the Discovery of the Exclusion Principle

17. The Discovery of Electron Spin

18. The Discovery of the Fermi–Dirac Statistics



Contents

Volume 2

19. Werner Heisenberg and the Birth of Quantum Mechanics

20. ‘The Golden Age of Theoretical Physics’: P.A.M. Dirac’s

Scientific Work from 1924 to 1933

21. Erwin Schrödinger and the Rise of Wave Mechanics. I. Schrödinger’s

Scientific Work before the Creation of Wave Mechanics

22. Erwin Schrödinger and the Rise of Wave Mechanics. II. The

Creation of Wave Mechanics

23. Erwin Schrödinger and the Rise of Wave Mechanics. III. Early

Response and Applications

24. Niels Bohr’s Discussions with Albert Einstein, Werner Heisenberg,

and Erwin Schrödinger: The Origins of the Principles of Uncertainty

and Complementarity

25. Eugene Paul Wigner: Aspects of His Life, Work, and Personality

26. Lev Davidovich Landau: Some Aspects of his Life and Personality

27. The Origin of Quantum Field Theory

28. The Solvay Conferences of 1927 and 1930 and the Consistency Debate

29. Relativistic Electrons and Quantum Fields

30. New Elementary Particles in Nuclear and Cosmic-Ray Physics

31. Between Hope and Despair: Quantum Electrodynamics in the 1930s

32. Universal Nuclear Forces and Yukawa’s New Intermediate

Mass Particle (1933–1937)

33. New Fields Describing Elementary Particles, Their Properties

and Interactions

34. Energy Generation in Stars and the Origins of Nuclear Fission

35. The Einstein–Bohr Debate on the Completion of Quantum Mechanics

and Its Description of Reality (1931–1936)

36. The Quantum Principle: Its Interpretation and Epistemology

37. The Dream of Leonardo da Vinci



Contents

Volume 1

Foreword xi

A Personal Introduction xiii

1. Albert Einstein’s ‘First’ Paper 1

2. Max Planck and the Law of Blackbody Radiation 19

3. Planck’s Half-Quanta: A History of the Concept of Zero-Point Energy 56

4. Josiah Willard Gibbs and the Foundations of Statistical Mechanics 94

5. Einstein and the Foundation of Statistical Mechanics 123

6. Albert Einstein and Marian von Smoluchowski: Early History of the

Theory of Fluctuation Phenomena 153

7. The Historical Origins of the Special Theory of Relativity 210

8. The Historical Origins of the General Theory of Relativity 229

9. Albert Einstein and the Origin of Light-Quantum Theory 326

10. Niels Bohr and the Quantum Theory of the Atom 351

11. Arnold Sommerfeld and Atoms as Conditionally Periodic Systems 372

12. The Göttingen Tradition of Mathematics and Physics from Gauss to

Hilbert and Born and Franck 404

13. The Bohr Festival in Göttingen: Bohr’s Wolfskehl Lectures and the

Theory of the Periodic System of Elements 459

14. Satyendra Nath Bose, Bose–Einstein Statistics, and the

Quantum Theory of an Ideal Gas 501

15. Louis de Broglie and the Phase Waves Associated with Matter 546

16. Wolfgang Pauli and the Discovery of the Exclusion Principle 571

17. The Discovery of Electron Spin 585

18. The Discovery of the Fermi–Dirac Statistics 612

Volume 2

19. Werner Heisenberg and the Birth of Quantum Mechanics 639

20. ‘The Golden Age of Theoretical Physics’: P.A.M. Dirac’s

Scientific Work from 1924 to 1933 668

21. Erwin Schrödinger and the Rise of Wave Mechanics. I. Schrödinger’s

Scientific Work Before the Creation of Wave Mechanics 706

ix



x Contents

22. Erwin Schrödinger and the Rise of Wave Mechanics. II. The

Creation of Wave Mechanics 761

23. Erwin Schrödinger and the Rise of Wave Mechanics. III. Early

Response and Applications 803

24. Niels Bohr’s Discussions with Albert Einstein, Werner Heisenberg,

and Erwin Schrödinger: The Origins of the Principles of Uncertainty

and Complementarity 872

25. Eugene Paul Wigner: Aspects of His Life, Work, and Personality 912

26. Lev Davidovich Landau: Some Aspects of His Life and Personality 951

27. The Origin of Quantum Field Theory 959

28. The Solvay Conferences of 1927 and 1930 and the Consistency Debate 991

29. Relativistic Electrons and Quantum Fields 1030

30. New Elementary Particles in Nuclear and Cosmic-Ray Physics 1092

31. Between Hope and Despair: Quantum Electrodynamics in the 1930s 1155

32. Universal Nuclear Forces and Yukawa’s New Intermediate

Mass Particle (1933–1937) 1188

33. New Fields Describing Elementary Particles, Their Properties

and Interactions 1204

34. Energy Generation in Stars and the Origins of Nuclear Fission 1260

35. The Einstein–Bohr Debate on the Completion of Quantum Mechanics

and Its Description of Reality (1931–1936) 1274

36. The Quantum Principle: Its Interpretation and Epistemology 1319

37. The Dream of Leonardo da Vinci 1387


