[bookmark: _GoBack]课程名（Coursename）
Symmetry and Perturbation Theory

课程代码（Coursenumber）
B7

课程对象（Audience）
Undergraduate

开课教师（Teacher）
Prof. M. Sprik and Dr A. Alavi

学期（Semester）
M 6–8 & L 1–3

课程描述（Description））
Perturbation theory is an important technique in quantum chemistry. Although few systems can be solved exactly, we can study the effects of a small change to the Hamiltonian of a system, and using this technique we can predict, for example, how a molecule responds to an applied electric field or to the presence of a neighbouring molecule. The method provides a framework for understanding anharmonic effects in vibrational spectra, intensities in spectra generally, and many other phenomena. The methods by which symmetry can be used to simplify calculations have been introduced in earlier courses. Here we shall examine some of the theory that underlies these methods, and extend it to further applications.

Prof. M. Sprik
1–6 Nondegenerate perturbation theory. The first order wavefunction. Polarisability of the hydrogen atom. Rayleigh-Schrödinger perturbation theory. Variation perturbation theory. Degenerate perturbation theory e.g. the H atom in an electric field. Molecular vibrations. Anharmonic vibrations. Fermi resonance for CO2. Time dependent perturbation theory. Transition probabilities. Frequency dependent polarisabilities. Dispersion forces.
Dr A. Alavi
7–12 Introduction and basic ideas. Representations. What is a representation? Equivalent representations. Characters and classes. The Great Orthogonality Theorem. The symmetric representation. Symmetry and physical properties of molecules. The projection formula. Spherical harmonics and the full rotation group. Direct product representations. Calculation of integrals. The symmetrized and antisymmetrized square. The Jahn Teller theorem. Choosing 
12 Lecture Course Synopses
the symmetry group. What symmetries can be ignored? Approximate symmetries. Selection rules. Rotational spectroscopy. Vibration–rotation spectroscopy. Electronic spectroscopy.
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