


Contents PrefacetoBerkeleyPhysicsCoursev

PrefacetoVolumeIIvii

TeachingNotesix

Unitsxiv

Chapter1Electrostatics:ChargesandFields

1.1ElectricCharge2
1.2ConservationofCharge4

1.3QuantizationofCharge5
1.4Coulomb'sLaw7

1.5EnergyofaSystemofCharges11
1.6ElectricalEnergyinaCrystalLattice13
1.7TheElectricField16

1.8ChargeDistributions20
1.9Flux22
1.10Gauss'sLaw23

1.11FieldofaSphericalChargeDistribution26
1.12FieldofaLineCharge27

1.13FieldofanInfiniteFlatSheetofCharge29
Problems30

Chapter2TheElectricPotential

2.1LineIntegraloftheElectricField36

2.2PotentialDifferenceandthePotentialFunction37
2.3GradientofaScalarFunction39
2.4DerivationoftheFieldfromthePotential40

2.5PotentialofaChargeDistribution41
PotentialofTwoPointCharges42
PotentialofaLongChargedWire42

2.6UniformlyChargedDisk43

2.7TheForceonaSurfaceCharge49
2.8EnergyAssociatedwithanElectricField51

2.9DivergenceofaVectorFunction53
2.10Gauss'sTheoremandtheDifferentialFormofGauss'sLaw55

2.11TheDivergenceinCartesianCoordinates56
2.12TheLaplacian59
2.13Laplace'sEquation61

2.14DistinguishingthePhysicsfromtheMathematics62
2.15TheCurlofaVectorFunction64
2.16Stokes'Theorem66

2.17TheCurlinCartesianCoordinates67
2.18ThePhysicalMeaningoftheCurl69
Problems74



Chapter3ElectricFieldsaroundConductors

3.1ConductorsandInsulators80

3.2ConductorsintheElectrostaticField81

3.3TheGeneralElectrostaticProblem;UniquenessTheorem88

3.4SomeSimpleSystemsofConductors91

3.5CapacitorsandCapacitance95

3.6PotentialsandChargesonSeveralConductors99

3.7EnergyStoredinaCapacitor101

3.8OtherViewsoftheBoundary-valueProblem102

Problems105

Chapter4ElectricCurrents

4.1ChargeTransportandCurrentDensity110

4.2StationaryCurrents112

4.3ElectricalConductivityandOhm'sLaw114

4.4AModelforElectricalConduction117

4.5WhereOhm'sLawFails123

4.6ElectricalConductivityofMetals125

4.7ResistanceofConductors127

4.8CircuitsandCircuitElements129

4.9EnergyDissipationinCurrentFlow133

4.10ElectromotiveForceandtheVoltaicCell134

4.11VariableCurrentsinCapacitorsandResistors138

Problems141

Chapter5TheFieldsofMovingCharges

5.1FromOerstedtoEinstein148

5.2MagneticForces149

5.3MeasurementofChargeinMotion151

5.4InvarianceofCharge153

5.5ElectricFieldMeasuredinDifferentFramesofReference156

5.6FieldofaPointChargeMovingwithConstantVelocity158

5.7FieldofaChargeThatStartsorStops162

5.8ForceonaMovingCharge167

5.9InteractionbetweenaMovingChargeandOtherMoving

Charges172

Problems179

Chapter6TheMagneticField

6.1DefinitionoftheMagneticField184

6.2SomePropertiesoftheMagneticField190



6.3VectorPotential195

6.4FieldofAnyCurrent-carryingWire199
6.5FieldsofRingsandCoils201
6.6ChangeinBataCurrentSheet207

6.7HowtheFieldsTransform210
6.8Rowland'sExperiment217

6.9ElectricConductioninaMagneticField:TheHallEffect217
Problems221

Chapter7ElectromagneticInductionandMaxwell'sEquations

7.1Faraday'sDiscovery226

7.2AConductingRodMovesthroughaUniformMagneticField228
7.3ALoopMovesthroughaNonuniformMagneticField232
7.4AStationaryLoopwiththeFieldSourceMoving238
7.5AUniversalLawofInduction240
7.6MutualInductance246

7.7A"Reciprocity"Theorem249
7.8Self-inductance250

7.9ACircuitContainingSelf-inductance252
7.10EnergyStoredintheMagneticField254
7.11"SomethingisMissing"256

7.12TheDisplacementCurrent261
7.13Maxwell'sEquations263
Problems269

Chapter8Alternating-currentCircuits

8.1AResonantCircuit274
8.2AlternatingCurrent279

8.3Alternating-currentNetworks285
8.4AdmittanceandImpedance288

8.5PowerandEnergyinAlternating-currentCircuits290
Problems294

Chapter9ElectricFieldsinMatter

9.1Dielectrics298

9.2TheMomentsofaChargeDistribution301
9.3ThePotentialandFieldofaDipole304

9.4TheTorqueandtheForceonaDipoleinanExternalField307
9.5AtomicandMolecularDipoles;InducedDipoleMoments309
9.6ThePolarizabilityTensor312



9.7PermanentDipoleMoments314

9.5TheElectricFieldCausedbyPolarizedMatter316

9.9TheCapacitorFilledwithDielectric322

9.JOTheFieldofaPolarizedSphere324

9.11ADielectricSphereinaUniformField329

9.12TheFieldofaChargeinaDielectricMedium,andGauss'sLaw330

9.13TheConnectionbetweenElectricSusceptibilityandAtomic

Polarizability333

9.14EnergyChangesinPolarization338

9.15DielectricsMadeofPolarMolecules339

9.16PolarizationinChangingFields340

9.17TheBound-chargeCurrent342

Problems347

Chapter10MagneticFieldsinMatter

10.1HowVariousSubstancesRespondtoaMagneticField352

10.2TheAbsenceofMagnetic"Charge"358

10.3TheFieldofaCurrentLoop361

10.4TheForceonaDipoleinanExternalField367

10.5ElectricCurrentsinAtoms370

10.6ElectronSpinandMagneticMoment377

10.7MagneticSusceptibility380

10.8TheMagneticFieldCausedbyMagnetizedMatter381

10.9TheFieldofaPermanentMagnet386

10.10FreeCurrents,andtheFieldH389

10.11Ferromagnetism394

Problems400

FurtherProblemsandQuestions405

Appendix:ANoteontheMKSSystemofElectricalUnits449

Index453

TablesofValues,Units,andConversionsInsidecovers




	page1
	page2
	page3
	page4
	page5
	page6

