Contents

Part1 Overview

1 Introduction ....... ... . .. .. . . . 3
R reNCeS o 7

Part II Further Essentials

2 ‘Observational’ Quantum Cosmology ............................. 13
2.1 Semi-Classical Gravity ......... .ot 13
2.1.1 Hamilton-Jacobi Equation............... ... ... ... 15

2.1.2 Schrodinger Equation . ... i 15

2.1.3  Quantum Gravity Corrections . ..........veeiiririnnneen.n 17

2.2 ‘Predictions’ from Quantum Cosmology ................... ... 19
2.2.1 Towards Structure Formation ............. .. ........... 19

2.2.2 Towards Spacetime Decoherence .......... ... ..ol 21

2.2.3  Towards Spacetime Correlations . ........................ 25

224 Inflation ... i 28
Problems ... ... 31
References .. ... 32
3 Additional SUSY and SUGRA Issues .............................. 35
3.1 Fayet-lliopoulos (FI) Potential . . .......... ..., 35
32 SUSYBreaking ... e 36
3.2.1 Mecchanisms for SUSY Breaking ... ...t 37

3.2.2 Spontancous SUSY Breaking (in SUGRA) ................ 39

3.3  N=2 Supersymmetric Quantum Mechanics .................. ... 43
3.3.1 Main Features and Formalism........................... 43

332 SQM. Topology. and Vacuum States ..................... 52

34 NicolaiMapsand SQM ... ... 55
Problems ..o e 56
References ... 57
Xi

|
Bibliografische Informationen digitalisiert durch El A HLE
http://d-nb.info/100003285X PB IOTHE


http://d-nb.info/100003285X

xii Contents
4 Semiclassical N=1Supergravity ............... ... ... ... . 61
4.1 Physical Statesin N=1 SUGRA..........................ae. 61
4.1.1 Bosonic (n=0)States .........ccuiiirieiiiniiiia 62
4.1.2 States with Finite Fermion Number ...................... 63
4.1.3 Solutions with Infinite Fermion Number .................. 63
4.2 Semiclassical Expansion............. .. . o i 66
4.2.1 The Hamilton—-Jacobi Equation.......................... 68
42.2 TheDeWitt Supermetric ...........ccovviviiiininnnnn... 71
423 The Schrodinger Equation .. .............. ..., 72
4.2.4 The DeWitt Supermetric and the Schrodinger Equation. .. ... 74
4.2.5 Quantum N=1 SUGRA Corrections...................... 75

4.2.6 The DeWitt Supermetric and Quantum Gravity Corrections
for the Schrédinger Equation . ....... .ol 78
427 Towards SQC with ‘Observational’ Insights? .............. 81
Problems ..o e 81
ReEferences ..o oi i e e e e 82

Part III Complementary Frameworks in SQC

5 Further Explorationsin SQCN=1SUGRA......................... 87
5.1 The Issue of Supersymmetry Breaking .......................... 87
5.2 SUPEIMAtEr . ...ttt e 90
5.2.1 Generic Gauge Supermatter in FRW ..................... 91
5.2.2  Scalar Supermultiplets in Bianchi IX ..................... 96
5.2.3 Vector Fields in Bianchi I(N =2 SUGRA) ............... 101
Problems ... ... ... e 107
References ... ... 108
6 Connections and Loops WithinSQC .............................. 111
6.1 A Brief Summary of the Connection Representation............... tit
6.1.1 Two Spinor Representation ....................ccuven... 11
6.1.2 Hamiltonian Formulation............................... 114
6.1.3 QUantization .............urturre et 114
62 N=1SUGRA ... . 116
6.2.1 Hamiltonian Formulation. .............................. 116
6.2.2 QUantization .........c.o. ittt 117
6.2.3 FRW with Cosmological Constant ....................... 118
624 BianchiClassAModels................................ 120
Problems .. ... ... 123
References . ... ... i 124
7 SQCMatrix Representation ........................cccuuuuuiiiin. 127
7.1 Motivation and Historical Background .......................... 129



Contents xiii

7.2 Supersymmetric BianchiModels ............................... 130
7.2.1 BianchiICosmology ...........ccoiiiiiiiiii ... 133
7.2.2 Bianchi IXCosmology........coociiiiiiiiiiniinnnn.. 138
7.2.3 Taub MiniSuperspace ..........ooeeeieninirnnnnnnnnnns 143
724 FRW MiniSUPErspace . .....vuruuurnnunnnnnneunennnnenns 147
7.3 Bianchi Models and Lorentz Invariance ......................... 147
7.3.1 Implications of the Lorentz Constraints ................... 148
7.3.2 Physical States ... i 153

7.3.3 Lorentz Constraint Components and Bianchi IX Diagonal
Models ...t e 155
Problems ... e 160
References . ... e 160
N=2 (Local) Conformal Supersymmetry .......................... 163
8.1 Motivation and Superfield Description .......................... 163
8.1.1 Empty Matter Sector ..............oviitiiiiininnnnnnn. 164
8.1.2 ComplexScalarFields .........................oou.. 172
8.2 Quantum FRW Minisuperspace ...........c.c.uuiiininennnnnnann 181
8.2.1 Supersymmetry Breaking..................... ... 183
8.2.2 Towards an Inflationary Scenario ........................ 185
Problems ... ... e 187
References ... ..ot 187

Part IV More Points of Departure

9

10

More Obstacles and Results: From QCtoSQC ..................... 191
9.1 Quantum Cosmology........cooiiiiiiiiii i 191
9.2 SUPETEIAVILY ...ttt et e 192
9.3 Supersymmetric Quantum Cosmology ...............coveiunan.. 193

93.1 FRWModels..........coiiiiiii i 193

9.3.2 Spatial AniSOtropY . ...vvvnriti ittt 194
] () (5 117 J PR 195
More Routes Beyond theBorders ............ ... ... ... .......... 197
10.1 Beyond MiniSuperspace .........c..ccueeiiiiiininnennnennn.. 197
10.2 Other New HOTIZONS ... ...ttt 203
References ...ttt i i e 205
List of Symbols, Notation, and Useful Expressions .................. 207
A.l Listof Symbols ... ... 207
A.2 ConventionsandNotation............. ... .oiiiiiiiiiinann.. 211
A3 AbOUt SPINOIS ... e 212

A.3.1 Spinor Representations of the Lorentz Group .............. 212



Xiv Contents

A.3.2 Dirac and Majorana Spinors ...............cccieeeeen... 218

A4 Useful EXpressions .........ooiiiiiiiiiir e 222
A4l Metricand Tetrad ....... . ... ..o, 223
A.4.2 Connectionsand Torsion ............................... 225
AA43 Covarlant Derivatives . . ...t it i iiiiinereaeennn 227
A.4.4 (Gravitational) Canonical Momenta ...................... 227
A4S Curvatlire .. ..ottt ittt it i e e e 228
A.4.6 Decomposition with Four-Component Spinors ............. 229
A.4.7 EquationsUsedinChap.4.................... e 231

S (=5 (=1 =1 W 233
B Solutions .........ccoiiiiiii i e 235
ReferenCes . oot e 273



	IDN:100003285X ONIX:04 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3
	Seite 4

	Bibliografische Informationen
	http://d-nb.info/100003285X



