Contents

PART I Differential Geometric Techniques in Physics

Global Differential Geometric Methods in Elasticity and
Hydrodynamics, by E. Btnz .............uuuuuniiiiiiiiiinnnnnnns

b W=

b -2

8
9
10
11

12

Introduction ............ ... . . ... . i
Configuration and Phase Space .....................cco.....
The Notion of Work and Fixing the Center of Mass .........
The Notion of a Constitutive Law and the Dirichlet Integral
The Relation Between the Customary Notion of the Stress
Tensor and the Constitutive Map ...........................
Force Densities Associated with Constitutive Laws ..........
The Interplay Between Constitutive Laws of Boundary

and Body .............
A General Decomposition of Constitutive Laws .............
Two Simiple Bubble Models ................cc.iiiiiiininn...
The Rotational Symmetry ....................coiiiiiinn...
A Generalization of the Notion of a Constitutive Law

and the Introduction of a Dynamics .........................
A Navier-Stokes Type of Equation ..........................

Appendix 1 Geometric Preliminaries ..........................
Appendix 2 Computing Force Densities .......................
Appendix 3 Simple Examples ................... it
Appendix 4 A Metric on E(M,N) Defined via Mass Density

and Its Geodesics ...........coviiiiiiininnnninnn

References .......... ..ot

GL(n,R), Tetrads and Generalized Space-Time Dynamics,

by J.J. Slawstanowsks ............... i
1 Introduction ............... ... . ittt
2 The Group Hierarchyof Models ............................
3 Homogeneous Solutions ....................... i,
4 Spinors and Conformal Models ..............................
5 Space-Time Dimension, Signature, and “Elastic” Kaluza

Worlds . ... e

References ........... i e

L , , E H
Bibliografische Informationen digitalisiert durch I
http://d-nb.info/910443467 BLI T


http://d-nb.info/910443467

VIII

On Boundary Conditions for Yang-Mills Fields in Spatially

Bounded Domains, by J. Sniatycks .............c.ouuniinniin.n. 43
1 Motivation ........ ... i i e 43
2 Field Equations ............... ... .. ... i 44
3 Existence and Uniqueness of Solutions ...................... 45
4 Variational Formalism ...................................... 47
5 Covariant Hamiltonian Formalism ........................... 48
6 Symmetries and Noether Theorems ......................... 49
7 Structure of the Constraint Set ............................. 51
8 Concluding Remarks ......................0iiiiiiiiiiiinnn. 52
References ........... . .. i i i, 52
Parallel Transport of Phases, by A. Uhlmann ................... 55
1 Introduction ........ ... .. ... .. . . . 55
2 Parallel Transport ................cviiiiriiinnniiiinennnn.. 59
3 The Minimal Length Property .............................. 64
4 The ConnectionForm ......................cccoiiiiiiinn.... 68
References ........... .. i it 72

PART II Classical and Quantum Field Theory

An Alternative Approach to the Quantization of Linear

Relativistic Field Equations, by G.C. Hegerfeldt ................ 75
1 Imtroduction ............ ... ... . i i, 75
2 Preliminaries on Linear Wave Equations .................... 76
3 Quantization of the Oppenheimer Equation ................. 78
4 The Quantization Proposal in the General Case ............. 81
5 Conclusion ....... ... e 83
References .............. i i ittt i e 83

A Lattice Approximation of the Dirac Equation,

by J. Kijowski and A. Thielmann ............................... 85
1 Introduction .......... ... ... . . . . e 85
2 Continuous Theory ............ ... ittt 86
3 Primary Lattice Approximation ............................. 88
4 Dual Lattice Theory ............cciiiiiiiiiiiiiinnennnennnn 89
5 Constraint Equation .................... . 00 i, 95
References ........ ... .. .. . . i 97

Some Hidden Aspects of Hidden Symmetry,

by L. O’Raifeartaigh .......... ... ... .cciiiiiiiiiiiiinnnnins 99
1 Introduction ............. .. ... . iiiiiiiiiiiiiiiriiiannennns 99
2 Noether Version of Goldstone Theorem ..................... 101
3 The Effect of Gauge Fields .................cciiiiiiiiiinnnn. 102
4 Gauge Analogue of the Noether-Goldstone Theorem ........ 104
5 Covariant Mass Generation ..................cccviiiiaeennnn 105



6 Gauge-Fixing and Vacuum Configurations ..................
References ............ ... i it

A Baryon Standard Model for Electroweak and Strong
Interactions, by R. Rgczka .......................cciiiiiiinann.
1 Introduction ........ ... ... ... ittt
2 Difficulties with the QCD Strong Sector of the Standard
Model ... e e

3 The Baryon Standard Model ................................
4 Anomaly Cancellation ....................ccciiiiiiiiiaaain.
5 High Energy Behavior of Proton-Proton Cross Sections .....
6 Annihilation of Polarized Electron and Positron into a
Proton-Antiproton Pair ...................ciiiiiiiiiiiinnn
7 Applications of Baryons Standard Model ....................
8 DiSCUSSION ......iiitiiiiit it i e i it e
References ............ciiiiiiiiiiiiiiiiii it

Is the Physical Vacuum Really Lorentz-Invariant? by I.E. Segal .
1 Introduction .......... . ... . i ittt ittt
2 The Fallacy in the Formal Argument ........................
3 The Mathematical Meaning of Physical Lorentz-Invariance

4 Discussion .............. .. ...
References ............ciiiiiiiiiiiii ittt iaans

PART III General Quantization Methods

Quantization, Coherent States and Diffeomorphism Groups,

by S.T. Aliand G.A. Goldin ............ ... . 0 . cieiieiiannnn..
1 Introduction ......... ... ...ttt ittt ininennn,
2 A Simple Coherent-States Example .........................

3 Square-Integrable Group Representations and
Coherent States .............. ... it
4 Diffeomorphism Group Representations and

Quantum Mechanics ............ccoiiiiiiiiiiiniriiieeennnnen
5 Quantization Using Coherent States ........................
References ........... ... . i i

Borel Quantization and the Origin of Topological Effects

in Quantum Mechanics, by J. Tolar ........................ aaees
1 Introduction ........ ... ... .. . . . ittt
2 Quantization on Configuration Manifolds ...................
3 Construction of Quantum Borel Kinematics .................

References ..ottt e e e



X

PART IV Representations of Groups and Algebras

Symmetries of Quantum Group Coupling Coeflicients,

by L.C. Biedenharnand M.A. Lohe .................cccivunnn.. 193
1 Introduction .......... .. ... . . . . i i 193
2 The Quantum Group SUg(2) ..........coviiiiiiiiinn., 194
3 g-Wigner-Clebsch-Gordan Coefficients ...................... 197
4 (g-6j) or g-Racah Coefficients ......................ccuuunnn. 201
5 Asymptotic Limit of the ¢-6j Symbol ........................ 203
References ............coiiiiiiiiiiiiiiii ittt 205
Symmetry Groups and Spectrum Generating Groups, by A. Bohm 207
1 Preliminaries ............. ... ... i 208
2 Symmetry GroUps .........ccvuniiierntuinrennerenaeennneanans 209
3 Spectrum Generating Groups ..............cc it 216
4 The Relativistic Case ..............civiiiiiiiiiniiiiieneenns 221
References ............. i i e 226
Spectrum and Character Formulae of s0(3,2) Unitary

Representations, by V.K. Dobrev and E. Sezgin ................ 227
1 Introduction ........... ... ... . . . . . 0 it 227
2 Preliminaries ........... ... i e 228
3 Lowest Weight Representationsof G ........................ 230
4 Elimination of Null States and Spectrum of Representations 231
5 Spectrum of Representations via Character Formulae ....... 234
References ........... ... i it i e 238

PART V  General Aspects of Quantum Physics

Quantum Theory of Single Events, by A.O. Barut .............. 241
1 A Single Event Versus a Typical Event ...................... 241
2 Completeness of Quantum Mechanics and Brief History of the
Theory of Single Events .................. .. .ot 244
3 Localized Solutions of Wave Equations Moving like Particles 245
4 Single Spin and the Calculation of Quantum Correlations ... 253
5 Conclusions ........ ... e 255
References ............ it i i i i 256
Symmetry, Entropy and Complexity, by Y. Ne’eman ........... 257
1 Introduction ........... ... ... . . .. 257
2 Symmetry Implies Abstraction and Loss of Information ..... 258
3 Broken Symmetries — Imposed or Spontaneous ............. 259
4 Symmetry, Order and Information .......................... 261

ST o Y L Y- P 263



Steps in the Philosophy of Quantum Theory,

by Th. Gornitz and C.F. v. Weszsdcker ..........c.ccoviiiiiennnn. 265
1 Interpretation .............. ... ... ittt 265
2 A Universal Theory as a Philosophical Problem ............. 269
3 Quantum Logic and the Reconstruction of Quantum Theory 272
4 Further Philosophical Questions ............................ 271

References ..........c.oiiiiiii e e e e 279



