CONTENTS

Page
PREFACE . . . . . 5 . . . : < ; : 3 v
CONTENTS . . . ; . . . s . » . . P . v

PART A
PROBLEMS OF A DYNAMICAL THEORY IN STATISTICAL PHYSICS
by N. N. BoGgoL1UuBOV
ForREwWORD . . . . : . . . . . . . . . 5
TRANSLATOR’S FOREWORD . . . . . . . . @ . . 7

Chapter I. EXPANSIONS IN POWERS OF A& SMALL PARAMETER IN THE

THEORY OF STATISTICAL EQUILIBRIUM . . . . . . . 11
1. The Distribution Functions . . . : . : 2 . : 11
2. The Generating Functional . : : : : ; S d . 18
3. Expansions in Powers of the Density . . . ; s : .27
4. Coulomb Interaction . : : .31
5. Integral Equations for the Rad1a1 Dlstrlbutlon Functlons ; . 43
Chapter II. KINETIC EQUATIONS IN CLASSICAL MECHANICS . : . 51
6. Kinetic Distribution Functions . : § ; . . . .ol
7. Equations for Functional Derivatives. ; ; : . 57
8. Relaxation Processes in the Probability Dlstrlbutlons ’ . . 64
9. Generalization of the Boltzmann Equation . . . 3 72
9.a. General Considerations and Boundary Condmons : ‘ : 72
9.b. The Generalized Boltzmann Equation . . . ‘ : 76
9.c. The Hydrodynamic Equations . . 83

9.d. Comparison with the Theory of Ursell and Mayer and Con—
cluding Remarks . . . . . ’ : s : . 93



VIII STUDIES IN STATISTICAL MECHANICS

10. The Equations of Landau and Vlasov.
11. Kinetic Equations for Systems with Coulomb Interactlon
12. Conclusion

AUTHOR’S REFERENCES

TRANSLATOR’S REFERENCES

PART B

97
105
113

116

116

THE THEORY OF LINEAR GRAPHS WITH APPLICATIONS TO THE
THEORY OF THE VIRIAL DEVELOPMENT OF THE PROPERTIES

OF GASES
by G. E. UHLENBECK and G. W. Forp

Chapter I. INTRODUCTION TO THE THEORY OF GRAPHS

Chapter 1I. EXPANSION OF THE PROPERTIES OF A GAS IN POWERS OF THE
Fucacity

The Physical Assumptions

The Connection with the Theory of Labeled Graphs

A General Theorem for Graphs with Labeled Points

The Ursell Development and the Mayer Equations .

The Expansion of the Distribution Functions .

The Equivalence of the Mayer Equations with Other Forms of the
Equation of State .

A s

Chapter ITI. THE VIRIAL EXPANSION OF THE PROPERTIES OF A Gas.

The Formal Elimination Problem

A General Theorem for Labeled Connected Graphs ;
Proof of the Theorem of Mayer and Other Applications .
The Virial Expansion of the Distribution Function .

W=

Chapter I'V. THE COUNTING PROBLEM FOR FREE GRAPHS.

1. Introduction: the Theorem of Pélya .

2. Examples . .

3. Further Examples: the Countmg of Free Trees

4. The Number of Free Graphs of p Points and % Lines

Chapter V. TREMARKS ON THE INTEGRAL PROBLEM; THE GAUSSIAN MODEL

1. Introduction
2. The Gaussian Model and the Notmn of the Graph Complexrty

123

128

128
130
131
134
139

144

149

149
152
155
160

167

167
169
173
177

182

182
184



CONTENTS IX

3. The Distribution Functions . ; : : ; : . 190
4. The Distribution of the Graph Complexrty : : ; : . 195
APPENDICES . 3 ; ; ; : ; ; : ; ; ; : . 198
. Proof of the Pélya Theorem . . 198

2 Tables of the Number of Graphs wrth P Pomts and k Lrnes up to
p=7 . . . 199
3. Tables of Graphs and Graph Groups wrth up to er Pomts ; . 20t
4. Tables of »n(p, %, d) . . . . . : . . . 207

PART C

SOME TOPICS IN QUANTUM STATISTICS: THE WIGNER
FUNCTION AND TRANSPORT THEORY

by H. Mori, 1. OpPENHEIM and ]. Ross

1. INTRODUCTION. . 5 5 : . . : c . : 5 . 217
2. QUANTUM MECHANICAL DESCRIPTION OF A SYSTEM. . . . . 218
2.1. Definitions and Basic Theory . . . . . . . . 218
2.2. Theory of Scattering . 3 ; : ; : 3 ; 3 . 226
References s : ; ; : ; ; ; : : : ; . 234

3. EQUILIBRIUM SYSTEMS . ; ; : ; : ; ; ; ; . 235
. Specification of the System . ; . : . 236

3 2 Time Averages, Phase Averages and Ergodrc Theory ; ; . 238
3.3. Ensembles and their Construction . . 240
3.4. Ensemble Density Matrices and Wigner D1str1butlon Functrons . 244
References : ; : ; ; ; : s ; : ; ; . 246

4, NoN-EQUILIBRIUM SYSTEMS . ; ; ; ; ; ; : : . 247
References . 8 . . . 3 5 . . . g : . 285

5. TRANSPORT IN GASES: THE DISTRIBUTION FuNcTioN METHOD FOR

GAsSESs AT Low DENsITY . . . . . . . . . . 256
5.1. Preliminaries . . . . . . . . . . . . 256
5.2. Derivation : ; 3 : . : : ; ; : ; . 259
5.3. Discussion. . . . . . . - . . . ; . 269

References . . . . . . . . . . . . . 269



X STUDIES IN STATISTICAL MECHANICS

6. CorrRELATION FuNcTioN METHOD . . . . . . . . 271
6.1. General Theory . : . . . . .27
6.2. The Quantity 4 and Dynamlcal Fluxes ; : ; : ; . 280
6.3. Linear Relations . . . . . . . . . . 284
6.4. Hydrodynamical Equatlons : ; ; : : ; . . . 287
6.5. Transport Coefficients . : ; . . ; ; ; 5 . 289
6.6. Calculations for Dilute Gases . . . . . . . . 291
References . y : ; . . < s s . : : . 298

PART D

A STUDY OF MODELS IN NON-EQUILIBRIUM STATISTICAL
MECHANICS

by M. DRESDEN

1. INTRODUCTION. . . . . . g : . . ’ . . 303

2. QUESTIONS AND PROCEDURES IN NON-EQUILIBRIUM STATISTICAL

MEcHANICS . . . . . . . . . . . 306
2.1. The Boltzmann Approach 5 . g : 3 5 . 8 . 306
2.2. The Master Equation Approach . ; : ; : ; : . 308
2.3. The Liouville Equation Approach . 311
2.4. The Relation between the Master Fquatlon and the L10uv111e
Equation . ; ; : ; : : s : : ; : . 313
3. TuE Kac RING MobpEL (MARK 1) : ; : . ; ; ; . 316
3.1. The Model and the Elementary Discussion ; ; ; s . 316
3.2. The Probabilistic Discussion, . . . . . R . . 318
3.3. Further Comments and Remarks. . . . . : : . 321
4. Tue “Granp CanonNicaL MopEeL” (MARK 2) . . . . . . 326
4.1. The Model, the Liouville Equation, the Master Equation. : 326
4.2. Comparison of the Solutions of the Master and Liouville Fquatlon 328
4.3. The Contracted Distributions, Final Comments. . . . . 332
5. THE MovING MARKERS MODEL . : g . 336
5.1. The Moving Marker Model, Qualitative Descrnptlon (Mark 3). . 336
5.2. The “Knock-on” Moving Markers Modecl (Mark 4) . ; : . 337
REFERENCES. . . : : 3 . : . . . . : . 343
AUTHOR INDEX . ; ; ; . . : e . . . . . 344

SUBJECT INDEX . : . . : . . . . . . . . 346



	page1
	page2
	page3
	page4

