CONTENTS iii

4.3 Optical Conductivity in the Limit d → ∞ . . . . . . . . . . . . . . . 192 4.3.1 Optical Conductivity for the Hypercubic Lattice . . . . . . . . 194 4.3.2 f-sum Rule within the DMFT . . . . . . . . . . . . . . . . . . 195 4.3.3 f-sum Rule and General Dispersion Formalism . . . . . . . . . 197 4.4 Optical Conductivity for the Bethe Lattice . . . . . . . . . . . . . . . 198 4.4.1 Treelike Layout of the Bethe Lattice . . . . . . . . . . . . . . 200 4.4.2 Single-Chain Stacked Bethe Lattice . . . . . . . . . . . . . . . 204 4.4.3 Periodically Stacked Lattices . . . . . . . . . . . . . . . . . . . 209 4.4.4 Offdiagonal Disorder . . . . . . . . . . . . . . . . . . . . . . . 211 4.4.5 General Dispersion Method . . . . . . . . . . . . . . . . . . . 213 4.5 Generalizations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216 4.5.1 Coherent versus Incoherent Transport in High Dimensions . . 216 4.5.2 Optical Conductivity in Finite Dimensions . . . . . . . . . . . 219 4.5.3 Impact of Frustration by t − t^′ Hopping . . . . . . . . . . . . . 222 4.6 QMC Results for the Bethe Lattice . . . . . . . . . . . . . . . . . . . 225 4.6.1 Numerical Procedure for QMC Data . . . . . . . . . . . . . . 226 4.6.2 Results: Self-Energy on the Real Axis . . . . . . . . . . . . . . 230 4.6.3 Results: Optical Conductivity . . . . . . . . . . . . . . . . . . 234 4.7 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242

5 Realistic Modeling of Strongly Correlated Materials 245 5.1 La_{1-x}Sr_xTiO_3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246 5.2 DFT and LSDA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249 5.3 LDA+DMFT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251 5.4 Results for La_{1-x}Sr_xTiO_3 . . . . . . . . . . . . . . . . . . . . . . . . . 255 5.4.1 Density of States and Photoemission Spectra . . . . . . . . . . 255 5.4.2 Influence of Discretization Errors . . . . . . . . . . . . . . . . 261 5.4.3 Optical Conductivity . . . . . . . . . . . . . . . . . . . . . . . 268 5.5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 276

Summary 279

A Additions to “Models and Methods” 281 A.1 Extensions of the Hubbard Model . . . . . . . . . . . . . . . . . . . . 281 A.2 Characterization of Generic Momenta . . . . . . . . . . . . . . . . . . 284 A.3 DCA, CDMFT, and RDA . . . . . . . . . . . . . . . . . . . . . . . . 286

B Hyperdiamond Lattice 291

C Fourier-Transforming Imaginary-Time Green Functions 297

D Linear Response to Electromagnetic Fields 305 D.1 Electromagnetic Interaction Hamiltonian and Choice of Gauge . . . . 305 D.2 Linear Response Theory . . . . . . . . . . . . . . . . . . . . . . . . . 306

Bibliography 309