Contents

Listof Symbols . ............................. e XVII
1 Imtroduction........... ... .. .. .. ... ... . i 1
1.1 AimsandOutline ........ ... ... ... ... ... .. ... e 2
1.2 The Structureof Solids........... ... ... ... ... ... .. 4
1.3 Pair-Distribution Function and Structure Factor........... 9
Problems ... ... . 12
2 The Solid as a Many-Particle Problem .............. ... 15
2.1 The Hamiltonian of the Solid ........... ... ... ... ..., 16
2.2 Separating the Motion of Electronsand Ions . ............. 20
2.3 Thermal Expectation Values . ........................... 22
2.4 Theory of Linear Response ............................. 24
2.5 Kubo’s Formulas: Response Functions. . .................. 28
2.6 Properties of Response Functions .. ...................... 32
Problems ......... .. i 36
3 Lattice Dynamics: Phonons . ............................. 37
3.1 Harmonic Approximation...............ccoiiiiiii... 39
3.2 Normal Coordinates .............c.ccoiuiiiiiiennennn .. 42
3.3 Phonons and Occupation Number Representation ......... 44
34 AcousticPhonons ..............cc.. it 48
3.5 Optical Phonons .......... ... ... i i i 55
3.6 Examples: Phonon Dispersion Curves .................... 60
3.7 The Crystal Lattice at Finite Temperature ........ .. ... .. 68
Problems ....... ... ... i 73
4 TheFreeElectron Gas.............. ... ... ..ot 75
4.1 Free Electrons Without Interaction ............ ... ... .. 76
4.2 Free Electrons in a MagneticField............... ... ... 84
4.3 Occupation Number Representation for Electrons.......... 93

Bibliografische Informationen digitalisiert durch E'.]ll HLE
http://d-nb.inf0/993291562 iAB“.I E


http://d-nb.info/993291562

XIV  Contents

4.4 Hartree-Fock Approximation ........................... 97
4.5 The Dielectric Function .............. ... .. oot 102
4.6 Discussion of the Dielectric Function ..................... 107
4.7 Electronic Correlation..............cooiiiiiiiii.n 110
Problems . ....... ..o e e 115
5 Electrons in a Periodic Potential......................... 119
5.1 Density Functional Theory ............................. 120
5.2 Bloch Electrons and Band Structure ..................... 127
5.3 Almost Free Electrons and Pseudo-Potentials ............. 129
5.4 LCAO and Tight-Binding Approximation................. 139
5.5 Effective-Mass Approximation........................... 147
5.6 Subbands in Semiconductor Quantum Structures .......... 152
Problems . ... .. .. i e e e 157
6 Spin Waves: Magnons ............c.ooiiiiiiiiiinnnnnnn.. 161
6.1 Preliminaries.......... ... ... ittt 162
6.2 The Heisenberg Hamiltonian . ........................... 166
6.3 Spin Waves in Ferromagnets ............................ 170
6.4 Spin Waves in Anti-Ferromagnets........................ 175
6.5 Molecular Field Approximation ......................... 179
6.6 Itinerant Electron Magnetism ........................... 185
Problems . ... e e e 191
7 Correlated Electrons......... ... ... .. .o, 195
7.1 Retarded Green Function for Electrons ................... 196
7.2 The Hubbard Model ................ e, 201
73 FermiLiquids ........ ... ... .. . i, 208
7.4 Luttinger Liquids......... ...t nnn. 213
7.5 Heavy Fermion Systems ............... .. ... ...... 217
7.6 Fractional Quantum Hall States ......................... 222
Problems ......... i i et 228
8 Electron—Phonon Interaction ............................ 231
8.1 Preliminaries..............ciiiii i 232
8.2 Coupling Mechanisms . ...............coiiiiiiia.... 235
8.3 Scattering Processes: Lifetime, Relaxation ................ 240
8.4 The Frohlich Polaron ..................... ..ot 247
8.5 Effective Electron-Electron Interaction................... 250

8.6 Cooper Pairs and the Gap
Problems ..... ... .. .. . 263



Contents XV

9 Defects, Disorder, and Localization ...................... 265
9.1 Point Defects ........co i iiii e 266
9.2 Disorder...........oiiriiiiiiii e 273
9.3 Approximations for Impurity Scattering . ................. 276
9.4 Electric Conductivity .................o oo il 280
9.5 Metal-Insulator Transition ............................. 285
Problems ....... ... i e 290
10 Light—Matter Interaction ................................ 291
10.1 Preliminaries. . ......... ... .ottt 291
10.2 Single-Particle Approximation................... ... ... 294
10.3 ExXCItONS .. oottt e e e e e 298
10.4 Polaritons ... ..ottt i e 307
10.5 Light-Scattering .. ......... ... .0 312
10.6 Coherent Interband Dynamics........................... 316
10.7 Semiconductor Bloch Equations ......................... 320
Problems ........ ... i e 323
A Appendices......... ... 325
A.1 Elements of Group Theory............ ..., 325
A.2 Fourier Series and Fourier Transforms.................... 329
A3 Fermiand BoselIntegrals ................... ... ... ..., 331
A4 Sommerfeld Expansion ............. ... .. il 333
A.5 Calculation of the Exchange Energy ..................... 335
A.6 Operators in Fock Representation ....................... 336
References. ............o. ittt ittt 337
Solutions ... e e e e 349



	IDN:993291562 ONIX:04 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3

	Bibliografische Informationen
	http://d-nb.info/993291562



