
CONTENTS 

PART ONE. PLANCK'S BLACK-BODY THEORY, 1894-1906: 

THE CLASSICAL PHASE 

I. PLANCK'S ROUTE TO THE BLACK-BODY PROBLEM•@ 3 

The Black-Body Problem•@ 3 

Planck and Thermodynamics•@ 11 

Planck and the Kinetic Theory of Gases•@ 18

Planck on the Continuum and Electromagnetism•@ 29 

II. PLANCK'S STATISTICAL HERITAGE: BOLTZMANN 

ON IRREVERSIBILITY•@ 38 

Boltzmann's H-Theorem•@ 39 

The First Interpretation of the H-Theorem•@ 42

Loschmidt's Paradox and the Combinatorial Definition of Entropy•@ 46

The Conflation of "Molecular" and "Molar"•@ 54

Molecular Disorder•@ 60

Epilogue: Molecular Disorder and the Combinatorial Definition 

after 1896•@ 67

III. PLANCK AND THE ELECTROMAGNETIC H-THEOREM, 

1897-1899•@ 72 

Cavity Radiation without Statistics•@ 73

The Entry of Statistics and Natural Radiation•@ 76

Planck's "Fundamental Equation"•@ 82

Entropy and Irreversibility in the Field•@ 84

IV. PLANCK'S DISTRIBUTION LAW AND ITS DERIVATIONS,

1900-1901•@ 92 

Planck's Uniqueness Theorem and the New Distribution Law•@ 92

Recourse to Combinatorials•@ 97

Deriving the Distribution Law•@ 102

The New Status of the Radiation Constants•@ 110

V. THE FOUNDATIONS OF PLANCK'S RADIATION THEORY ,

1901-1906•@ 114

The Continuity of Planck's Theory, 1894-1906•@ 115

Natural Radiation and Equiprobable States•@ 120



Energy Elements and Energy Discontinuity•@ 125

The Quantum of Action and Its Presumptive Source•@ 130

Planck's Early Readers, 1900-1906•@ 134

PART TWO. THE EMERGENCE OF THE QUANTUM 

DISCONTINUITY, 1905-1912

VI. DISMANTLING PLANCK'S BLACK-BODY THEORY:

EHRENFEST, RAYLEIGH, AND JEANS•@ 143

The Origin of the Rayleigh-Jeans Law, 1900-1905•@ 144

Ehrenfest's Theory of Quasi-Entropies•@ 152

The Impotence of Resonators•@ 158

Complexion Theory and the Rayleigh-Jeans Law•@ 167

VII. A NEW ROUTE TO BLACK-BODY THEORY:

EINSTEIN, 1902-1909•@ 170

Einstein on Statistical Thermodynamics, 1902-1903•@ 171

Fluctuation Phenomena and Black-Body Theory, 1904-1905•@ 176

Einstein on Planck, 1906-1909•@ 182

VIII. CONVERTS TO DISCONTINUITY, 1906-1910•@ 188

Lorentz's Rome Lecture and Its Aftermath•@ 189

Planck on Discontinuity, 1908-1910•@ 196

The Consolidation of Expert Opinion: Wien and Jeans•@ 202

IX. BLACK-BODY THEORY AND THE STATE OF THE 

QUANTUM, 1911-1912•@ 206 

The Decline of Black-Body Theory•@ 207

The Emergence of Specific Heats•@ 210

Quanta and the Structure of Radiation•@ 220

The Quantum and Atomic Structure•@ 226

The State of the Quantum•@ 228

PART THREE. EPILOGUE

X. PLANCK'S NEW RADIATION THEORY•@ 235

Planck's "Second Theory"•@ 235

Revising the Lectures•@ 240

Some Uses of the Second Theory•@ 244

The Fate of the Second Theory•@ 252

NOTES•@ 255

BIBLIOGRAPHY•@ 323

AFTERWORD: Revisiting Planck•@ 349

INDEX•@ 371


