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Quantum Theory
Part I

1. Physics and Quantum Theory
1.1 Quantum effects
1.2 Particle-Wave Dualism
1.3 Measurement uncertainties

2. Wave Mechanics
2.1 Wave packets
2.2 Schrödinger wave equation
2.3 The Harmonic Oscillator
2.4 One-dimensional motion
2.5 Motion in spherical potentials
2.6 Rutherford-Bohr model of hydrogen atom
2.7 Free particle in spherical waves
2.8 Scattering amplitude and partial waves
2.9 Perturbative methods

3. Principles of Quantum Theory
3.1 States of a Quantum System
3.2 Measurement and Preparation of Quantum States
3.3 Unitarity and Time Evolution
3.4 Quantization
3.5 Prototypes of Quantum Systems
3.6 Density matrix

4. Symmetries of quantum systems I
4.1 Symmetries and their implication, examples
4.2 Lie groups, examples
4.3 More on angular momentum
4.4 Identical particles and Pauli principle
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D. ter Haar, Quantentheorie. Einführung und Originaltexte, Akademie-

Verlag, Berlin 1969.
L.C. Biedenharn, J.D. Louck, Angular momentum in QM, Adison Wesley,

Reading 1979

2


