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This course introduces postgraduates and senior undergraduates to theory and advanced techniques in
quantum mechanics. It basically covers the following contents: (1) the correspondence between quantum
mechanics and classical mechanics; (2) phase and gauge transformation in quantum mechanics; (3) path
integral representation of quantum mechanics; (4) symmetry and conservation laws; (5) theory of angular
momentum; (6) interaction picture and perturbation; (7) quantum scattering theory etc. The actual contents of
this course could be slightly modified.
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Class teaching with English textbook.
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Fundamental Concepts (The Stern-Gerlach Experiment; Dirac Notation and
Operators; Base kets and Matrix Representation; Measurements, Observables
& The Uncertainty Relation; Change of Basis; Position, Momentum, and
Translation; Wave Functions in Position and Momentum Space)

Week 1-2
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Quantum Dynamics (Time Evolution and the Schrodinger Equation; The
Schrodinger versus the Heisenberg Picture; Interaction picture; Simple
Harmonic Oscillator; Propagators and Feynman Path Integrals; The Gauge
Transformation)

Week 3-5
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Theory of Angular Momentum (Rotation and Angular Momentum; Rotation
Group and the Euler Angles; Eigenvalues and Eigenkets of Angular
Momentum; Schwinger Oscillator Model; Combination of Angular
Momentum and Clebsh-Gordan Coefficient; Spin Correlation Measurements
and Bell's Inequality)

Week 6-10

Section 4

PIPLE AR B ARE OMBRIER P B BRI FRYE: B FRIEAN 42 A
Riys 1) S Rt ) A 11-12

Symmetries in Physics (Symmetries and Conservation Laws; Discrete
Symmetries; Permutation Symmetry and ldentical Particles; Time Reversal
Symmetry)

Week 11-12
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Scattering Theory (Differential scattering cross section; Born approximation;
partial waves and phase shifts; etc.)

Week 13-16
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Assignments 40%, mid-term examination 30%, final examination 30%; (The ratio could be slightly
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Textbook and Supplementary Readings

|Sakurai Napolitano, Modern Quantum Mechanics (2nd edition)




