
Contents

Contributors v

Foreword

D. Gabor ix

Editor'sPreface xi

Acknowledgments xvii

Thermodynamics ofLivingSystems:The ContributionsofAharon Katzir-

Katchalsky
Peter F. Curran xix

PART I. LARGEST TO MEDIUM-SCALE IRREVERSIBILITIES:
THE NEW ASTROPHYSICAL SCHOOL OF UNIFIED
THERMODYNAMICS

StatisticalMechanics,Fallacyand a New SchoolofThermodynamics

B. Gal-Or 3

Thermodynamics and Cosmology

J.V. Narlikar 53

The World Map and theApparentFlow ofTime
T. Gold 63

On World Expansionand theTime Arrow

O. Costa de Beauregard 73

Photonsas theOriginofIrreversibility

M. Toda 79

On DerivingIrreversibleElectrodynamics
L.S.Schulman 81



CONTENTS

PART II. SMALLEST-SCALE IRREVERSIBILITY: T-VIOLATIONS

AND MICROSCOPIC IRREVERSIBILITY IN ELEMENTARY

PARTICLES

Time ReversalAsymmetry at the Fundamental Level―and itsReflection

on theProblem of theArrow of Time

Y. Ne'eman 91

Microscopic Irreversibility,Unitarityand the H-Theorem

A. Aharony 95

PART III.CONTINUUM AND CANONICAL THERMODYNAMICS

(IncludingVariationalConsiderations)

The Role of the Second Law of Thermodynamics in ClassicalContinuum

Physics

W.Noll 117

On Nonlocal Continuum Thermodynamics

A. C. Eringen 121

Canonical Fluid Thermodynamics

L. A. Schmid 143

The BisymplecticFormalism and itsApplicationto the Relativisticand to

theNon-RelativisticHydrodynamics of an AdiabaticPerfectFluid

P. V. Grosjean 181

A PossibleExperiment on the Principleof Objectivity

I. MULLER 195

PART IV. CLASSICAL AND RELATIVISTIC THERMODYNAMICS

A Note on theThird Law of Thermodynamics

H. Callen 201

Spin Temperature and Negative Absolute Temperatures

N. F. Ramsey 207

Elements of RelativisticKineticTheory

S. R. de Groot, W. A. van Leeuwen and Ch. G. van Weert 221

Heat Flow in Rotating RelativisticPerfectFluids and Global

Thermodynamic Parameters

J. Katz and G. Horwitz 237



MODERN DEVELOPMENTS IN THERMODYNAMICS

On a General RelativisticStatisticalMechanics of InteractingParticles

G. E. Tauber 247

RelativisticTheory of Waves in DissipativeMedia

M. Kranys 259

PART V. MICRO-INSTABILITY AND STATISTICAL MECHANICS

Macroscopic Irreversibilityas a Manifestationof Micro-Instabilities

T. Erber and A. Sklar 281

The DirectionofTime and the Microcanonical Ensemble

O. Penrose and A. Lawrence 303

StatisticalThermodynamics of Imperfect Gases and Condensation

Phenomena

K.Ikeda 311

Ergodicity,Monotonicity and Unattainabilityin Correlationof Entropy

and Energy

R. J.Thorn 343

The PerfectQuantum Gases

W. D. Bauer, E. Hilf.K. Koebke and F. Schmitz 371

A New IrreversibilityPostulatein ClassicalStatisticalMechanics

J.Frey and J.Salmon 391

PART VI. PHILOSOPHICAL PROBLEMS IN THERMODyNAMICS

AND THE THEORy OF TIME

Is the Coarse-Grained Entropy of ClassicalStatisticalMechanics an

Anthropomorphism ?

A. Grunbaum 413

On a Paradox-Free Definitionof Time and Irreversibility

B. Gal-Or 429

Thought-Provoking and Thought-Depressing Quotations

(Selectedby B. Gal-Or) 435

Author Index 443

SubjectIndex 449


	page1
	page2
	page3

