CONTENTS

STATE OF A SYSTEM .
1. State of a System
2. Ideal Gases

FirsT LAwW OF THERMODYNAMICS .
3. First Law of Thermodynamics
4. Specific Heats .
5. Adiabatic Transformatron .

SEcOND LAwW oF THERMODYNAMICS

6. Second Law of Thermodynamics .
7. Carnot Cycle e
8. Absolute Temperature .
9. Entropy .

10. Entropy of p- -V-T Systems

11. Clapeyron Equation .

12. Van der Waals Equation

BoLTZMANN DISTRIBUTION .
13. The Phase Space .
14. Probability of a Drstrrbutlon—Boltzmann Distribution
15. Equipartition of Kinetic Energy . .
16. Maxwell Distribution and Barometric Distribution . .
17. Proof that g8 Is the Same for Two Substances in Contact .
18. Entropy and Probability S

THERMODYNAMIC FUNCTIONS
19. Helmholtz Free Energy
20. State Sum Z and Free Energy .
21. Thermodynamic Potential at Constant Pressure
22. Phase Rule .

THERMODYNAMICS OF SOLUTIONS . .
23. Thermodynamic Functions of Dilute Solutlons ;
24. Osmotic Pressure .
25. Chemical Equilibria in Solutions .
26. Debye-Hueckel Theory . .
27. Distribution of a Solute between Two Solvents . .
28. Vapor Pressure, Boiling and Freezing Points of Solutions .

QUASI-ERGODIC SYSTEMS
29. Stationary Distribution for a Qua51-ergod1c System
30. Temperature Equilibrium from Statistical Distribution
31. Boltzmann Distribution . .
32. Adiabatic Invariance of Q(E)
33. Thermodynamic Functions and Phase Space Interpretatron

STATISTICAL DISTRIBUTION OF QUANTIZED SYSTEMS
34. Boltzmann Distribution for Quantized Systems .
35. Application to Atoms and Molecules .
36. State Sum for Quantized Systems—Thermodynamrc Functions

vii



37. The Oscillator . e w e w emew e e w 86

38. Specific Heat of Solids . . . . . . . . . . . . 88
39. Thermodynamics of Radiation . . . . . . . . . 91
40. Planck’s Formula . ... ... . . 9%
41. Radiative Transitions of an Atom T 98
THERMODYNAMICS OF MAGNETIZATION . . . . . . . . . 99
42. Statistical Theory of Paramagnetism . . . . . . . . 101
43. Weiss Theory of Ferromagnetism . . 104
44, Thermodynamics of Magnetlzatlon—Appllcatlon to Super-
conductivity S ... . 105
45, Paramagnetic Coolmg T L
TuiRD Law oF THERMODYNAMICS . . . . . . . - . « . 111
46. Third Law of Thermodynamics . . . . . . . . . 113
47. Entropy of Solids ) P B
48. Quantization of Molecular Translation . . . . . . . 116
49. Sackur-Tetrode Formula . . § V)
50. Vapor Pressure of a Solid and a quuld .. ... .. 120
51. Thermoionic Effect . . . A VA |
52. Entropy of a Diatomic Gas . . . . . . . . . 122
53. Gaseous Reactions . 1
54. Ionization Equilibrium in a ‘Gas 126
GENERAL METHODS OF STATISTICAL MECHANICS . 127
55. New Discussion of Boltzmann Distribution . . .. 129
56. Thermodynamical Relationships for Macroscopic Systems . 132
57. The Grand Canonical Ensemble . .. . 135
THE QUANTUM STATISTICS . . 139
58. Systems with Identical Partlcles 141
59. Bose-Einstein Statistics 142
60. Fermi Statistics . . L1444
61. Probabilities of Transmon and Statlstlcs .. ... 146
62. Black Body Radiation from B. E. Statistics. . . . . . 148
63. The Bose-Einstein Gas . . ... 149
64. Helium II L 152
65. Fermi Gas . . 154
66. Case of Complete Degeneracv . 158
67. Statistical Atom . . 159
68. Electrons in Metals . 163
MISCELLANEOUS APPLICATIONS 167
69. Vacuum and Radiations 169
70. Matter in Unusual Conditions 171
71. Thermonuclear Reactions 174
72. Stellar Equilibria 177
73. White Dwarfs 179
181

74. Turbulence

viii



	page1
	page2

