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2.17.1 Dynamics 〈ȧ〉 of the expectation value 〈a〉 . . . . . . 159
2.17.2 Derivation of the EFLE . . . . . . . . . . . . . . . . 160

2.18 q-classical limit . . . . . . . . . . . . . . . . . . . . . . . . . 161
2.18.1 Method . . . . . . . . . . . . . . . . . . . . . . . . . 161
2.18.2 Interpretation . . . . . . . . . . . . . . . . . . . . . . 161
2.18.3 q-classical limit of the vacuum density . . . . . . . . 162
2.18.4 q-classical limit of ∆b

b
. . . . . . . . . . . . . . . . . . 164

2.18.5 q-classical limit of
ED,Q

ED,cl,G
. . . . . . . . . . . . . . . . 165

2.18.6 q-classical limit of ED . . . . . . . . . . . . . . . . . 166
2.18.6.1 Determination of ED,cl,G . . . . . . . . . . . 166

2.18.7 FLE in natural units . . . . . . . . . . . . . . . . . . 167
2.18.8 q-classical limit of the EFLE . . . . . . . . . . . . . . 168

2.18.8.1 q-classical limit without elementary particles 168
2.18.8.2 q-classical limit with elementary particles . 169

2.18.9 q-classical limit of dark matter . . . . . . . . . . . . . 169
2.19 Time evolution of space . . . . . . . . . . . . . . . . . . . . 170



INHALTSVERZEICHNIS ix

2.19.1 Slowing of the dynamics of the EFLE . . . . . . . . . 170
2.19.1.1 Analysis of the EFLE . . . . . . . . . . . . 171
2.19.1.2 Solution for aM >> b . . . . . . . . . . . . . 172
2.19.1.3 Dynamics for aM >> b . . . . . . . . . . . . 172
2.19.1.4 Dynamics for aM << b . . . . . . . . . . . . 173

2.19.2 Density ρ̃D,ins of instability . . . . . . . . . . . . . . . 174
2.19.2.1 Zero of ∆ED,loc as a function of ∆ρ̃D . . . . 174

2.19.3 Special densities . . . . . . . . . . . . . . . . . . . . . 174
2.19.4 Implementation of the time evolution of space . . . . 176
2.19.5 Results for the time evolution of space . . . . . . . . 179

2.20 Solved problems . . . . . . . . . . . . . . . . . . . . . . . . . 179
2.20.1 Solution of the big bang singularity problem . . . . . 180
2.20.2 Solution of the flatness problem . . . . . . . . . . . . 180

2.20.2.1 Density parameter . . . . . . . . . . . . . . 180
2.20.2.2 Time evolution of ΩK . . . . . . . . . . . . 181
2.20.2.3 Flatness problem . . . . . . . . . . . . . . . 181
2.20.2.4 Solution of the problem of flatness . . . . . 182
2.20.2.5 Expectation value of the density parameter 182
2.20.2.6 Energy conservation at the SOCLS . . . . . 183
2.20.2.7 Energy and 〈k〉 at tDmax . . . . . . . . . . . 183
2.20.2.8 Density parameter 〈ΩK〉 at t0 . . . . . . . . 184

2.20.3 Solution of the horizon problem . . . . . . . . . . . . 185
2.20.3.1 Distance propagated by radiation . . . . . . 185

2.20.4 Solution of the reheating problem . . . . . . . . . . . 186
2.20.5 Solution of the fine-tuning problem . . . . . . . . . . 187
2.20.6 Solution of the dark energy problem . . . . . . . . . . 187
2.20.7 Solution of the Hubble constant problem . . . . . . . 188
2.20.8 Solution of the dark matter problem . . . . . . . . . 188

2.21 Limit D to infinity . . . . . . . . . . . . . . . . . . . . . . . 188
2.22 Comparison with observations . . . . . . . . . . . . . . . . . 189
2.23 Predictions . . . . . . . . . . . . . . . . . . . . . . . . . . . 190
2.24 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191

2.24.1 Applied principles . . . . . . . . . . . . . . . . . . . . 192
2.24.2 Robustness and applied approximations . . . . . . . . 194
2.24.3 Tests . . . . . . . . . . . . . . . . . . . . . . . . . . . 194
2.24.4 Dimensional transitions . . . . . . . . . . . . . . . . . 195
2.24.5 Aim of the investigation . . . . . . . . . . . . . . . . 195

2.25 Research program . . . . . . . . . . . . . . . . . . . . . . . . 195
2.26 Frequently asked questions . . . . . . . . . . . . . . . . . . . 196
2.27 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209

2.27.1 Uncertainty relation at higher dimension . . . . . . . 209
2.27.2 Calculation of scale factors . . . . . . . . . . . . . . . 209



x INHALTSVERZEICHNIS

2.27.3 Natural units . . . . . . . . . . . . . . . . . . . . . . 210
2.27.4 Notation . . . . . . . . . . . . . . . . . . . . . . . . . 211

Verlag
Schreibmaschinentext
Hans-Otto CarmesinDie Grundschwingungen des UniversumsThe Cosmic Unification2019 / 236 Seiten / 24,95 € / ISBN 978-3-89574-961-2Verlag Dr. Köster, Berlin / www.verlag-koester.de

Verlag
Schreibmaschinentext




