


Contents

I. The Nature of Atomic Spectra 1

1. BasicPrinciplesof Spectroscopy,1

2. The Spectrum of Hydrogen, 7
3. SpectralSeries,11
4. X-Ray Spectra,17

5. GrotrianDiagrams, 23
6. Profilesof SpectralLines,36

II. The Nature of Atoms 44

1. KeplerianMotion, 44

2. CentralForce Motion, 50
3. CorrectionforFiniteMass, 55

4. Quantized Energy Levels,56
5. Magnetic Moments, 63

6. Quantized Orientation,67
7. Zeeman Effect,71

8. Fine Structure,75
9. HyperfineStructure,78
10. ElectronOrbitals,79

11. The PeriodicSystem,83
12. The Vector Model, 87
13. The Analysisof Complex Spectra,106

14. Terminology, 110
Appendix A: Atomic Units,113



III. Wave Mechanics 121

1. WavelikePropertiesof Matter,121
2. EquationsforWaves,123
3. The SchrodingerEquationfora SingleParticle,130
4. Boundary Conditionsand Quantization,133
5. The SchrodingerEquationin One Dimension,134
6. The SchrodingerEquationin ThreeDimensions,140
7. The Separated̂-Equation,146
8. The Separated0-Equation:SeriesSolution,148
9. The AngularEquation:OperatorApproach,154
Proofofan OperatorInequality,162

10. AngularFunctionsand SphericalTensors,163
11. The RadialEquation,177
AppendixA: The Method ofLadderOperators,185
AppendixB:The SphericalBesselFunctions,189

IV. Quantum Mechanics 192

1. The UncertaintyPrinciple,192
2. MacroscopicDynamics,195
3. Statesand Observables,198
4. AbstractVectorSpaces,199
5. OrthonormalBasisVectors:Examples,207
6. Transformationsand Operators,213
7. Eigenvectorsand Eigenfunctions,220
8. Quantum Mechanicsas an AbstractVectorSpace,224
9. Representations,228

V. PerturbationTheory 233

1. Time-IndependentTheory,233
2. Examples,242
3. Time-DependentPerturbationTheory,245

VI. Angular-MomentumStates 256

1. GeneralAngular-Momentum Operatorsand Eigenstates,256
2. Couplingand Clebsch-GordanCoefficients,268
3. MultipleCouplingand Racah Coefficients,277
4. TensorOperatorsand theWigner-EckartTheorem,285
5. CouplingTensorOperators,294
AppendixA: The RotationMatrix,299



VII. The Many-ElectronHamiltonian 304

1. ElectrostaticInteractions,304

2. ExternalElectricFields,305
3. RelativisticCorrections,310

4. NuclearEffects,313

VIII. The Hydrogen Atom 320

1. NonrelativisticWavefunctions,320

2. Fine Structure,323
3. X-Ray and AlkaliTerms, 326
4. RadiativeCorrections,328

5. Parity,331

IX. Complex Atoms 333

1. The Independent-ParticleModel, 333

2. Product-FunctionMatrix Elements,337
3. The PauliPrinciple:Antisymmetry,341
4. Antisymmetrized Matrix Elements,344

5. Two Electrons:Introduction,348
6. Russell-Saunders(LS) Coupling,352
7. Other Two-Electron Coupling Schemes:jj;jK; LK, 364

8. SeveralElectrons:Parentage,371
9. EquivalentOrbitals:FractionalParentage,378

10. Average Energies;Closedl-Shells,391
11. Term Energies,396
Appendix A: Propertiesof Coefficientsof Fractional

Parentage,401

X. The ElectromagneticField 404

1. Maxwell's Equations,404
2. MultipoleFields,410

3. Quantized Fields,423
4. Matter and Radiation,426
5. RadiativeTransitions,430

6. Magnetic-MultipoleRadiation,434
7. Electric-MultipoleRadiation,437

8. Line Strengths,441
9. The Line Factor,447

10. The MultipletFactor,465



11.The TransitionIntegral,476
AppendixA: NotationConventions,480

XI.Static Fields 482

1. Introduction,482
2. Uniform MagneticField,487
3. Uniform ElectricField,498

Bibliography 505

Index 515


	page1
	page2
	page3
	page4
	page5

