
Contents

Translator'sPreface ix

Preface xi

I.Electronsin a PeriodicCrystalLattice
1.1 General Properties 1

1.2 The Tight-Binding Approximation 9

1.3 The Nearly Free Electron Model 13

II.The ElectronicFermiLiquid
2.1 The Quasi-ParticleConcept 18

2.2 Quasi Particlesin an IsotropicFermi Liquid 20

2.3 The Anisotropic Fermi Liquid 26

2.4 ElectronicHeat Capacity 31

III.StaticTransportCoefficients
3.1 The Electron as a Wave Packet 36

3.2 The KineticEquation 39

3.3 ElectricalConductivity 43

3.4 Thermal Conductivity 45

3.5 The Mean Free Path Concept 48

3.6 ThermoelectricEffects 49

3.7 StaticTransport Coefficientsof a Free-ElectronGas 55

IV. ScatteringProcesses
4.1 Impurity Scattering 57

4.2 Electron-ElectronScattering 60

4.3 Scatteringby LatticeVibrations 61

4.4 Umklapp Processes 67

4.5 Isotope Scattering 73

4.6 The Kondo Effect 78

V. Behaviorofa Metalin a High-FrequencyElectromagneticField
5.1 The Normal Skin Effect 86

5.2 The Anomalous Skin Effect―TheIneffectiveness

Concept 88



5.3 The Anomalous Skin Effect―Solution of the

Kinetic Equation 91

VI. Galvanomagnetic and Thermomagnetic Propertiesof Metals

6.1 The Kinetic Equation in the Presence of an Applied

Magnetic Field 104

6.2 Galvanomagnetic Effectsin a Weak Magnetic Field 110

6.3 Galvanomagnetic Effectsin a Strong Magnetic

Field―Closed Orbits 114

6.4 Galvanomagnetic Effectsin a Strong Magnetic Field

and the Topology of Open Fermi Surfaces 118

6.5 Thermomagnetic Effectsin Weak Magnetic Field 126

6.6 Thermal Conductivity and Thermomagnetic Effectsin

a Stong Magnetic Field 128

VII.Cyclotron Resonance 134

VIII.SizeEffects

8.1 Cutoff Cyclotron Orbits 147

8.2 Cyclotron Resonance Splashes in the High-Frequency

Field Inside a Metal 149

8.3 The Nonresonant Size Effect 152

8.4 The Nonresonant Size Effect in a Tipped Field 155

8.5 The Sondheimer Effect 156

8.6 Drift Focusing of the High-Frequency Field 160

8.7 Size Effects Associated with Open Orbits 163

IX. Propagation of ElectromagneticWaves in the Presenceof an Applied
Magnetic Field

9.1 Helicons in Metals with Unequal Numbers of

Electrons and Holes 165

9.2 Magnetoplasma Waves in Metals with Equal Numbers

of Electrons and Holes 168

9.3 Experimental Methods 172

X. Magnetic Susceptibilityand the De Haas-Van Alphen Effect

10.1 Spin Paramagnetism 176

10.2 Level Quantization for a Free Electron in a Magnetic

Field 177

10.3 Landau Diamagnetism 180

10.4 Semiclassical Quantization of Energy Levels for an

Arbitrary Electronic System 182



10.5 The De Haas-Van Alphen Effect 185

10.6 Diamagnetic Domains 194

10.7 Magnetic Breakdown 200

XI. Quantum Effectsin the High-Frequency SurfaceImpedance

11.1 Ordinary Quantum Oscillations 206

11.2 Resonances Associated with Skipping Orbits―

Magnetic Surface States 211

XII.UltrasonicAttenuationin Metals

12.1 Low-Frequency Attenuation in Zero Magnetic Field 217

12.2 High-Frequency Attenuation in Zero Magnetic Field 223

12.3 Geometric Resonances 225

12.4 Magnetoacoustic Resonance Effects 227

12.5 Quantitative Theory of Geometric Resonances 229

12.6 Quantitative Theory of Magnetoacoustic Resonance

Effects 234

12.7 Giant Oscillationsin Ultrasonic Attenuation Due to

Level Quantization in a Magnetic Field 238

XIII.Fermi LiquidEffects

13.1 Interactions between Quasi Particles 245

13.2 The Landauf-Function 247

13.3 Effect of Quasi-Particle Interactions on the Magnetic

Susceptibility 251

13.4 Landau Levels and Quantum Oscillations 254

13.5 Zero Sound 256

13.6 Spin Waves 259

XIV. Methods of Band-StructureCalculations

14.1 The Orthogonalized Plane-Waves Method 268

14.2 The Pseudopotential Method 271

14.3 The Nearly Free Electron Model 274

14.4 The Dense-Matter Approximation 277

References 281

SubjectIndex 285


	page1
	page2
	page3

