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3% 0 B B9(Purpose) : The purpose of this course is to introduce quantum many-body physics. connect this to what you already
know from Solid State Physics 1&2, and extend this a bit further. This should provide a general conceptual framework for future
specialized or advanced topics.

A8 H B (Ourline) HR 7 A FWWIH(Objectives)
1. Introduction - basics of quanfum manyv-body phvsics
1.1 Where are we going? - second quantization
1.2 General set up of the problem - elementary approximations for electron-electron correlations
1.3 Plan of this lecture - fundamental theory for superfluidity in many boson systems
- some consequences of electron-phonon coupling
2. Second guantization - fundamental theory for superconductivity
2.1 Harmonic oscillator - fundamental theory for magnetism

2.2 Second guantization of many boson systems
23 Second quantization of many fermion systems
2 4 Second quantized form of the operators

2.5 Field operators

3. Many electron systems

3.1 Homogeneous electron gas

3.2 General form in the Bloch representation
3.3 Hubbard model

3 4 Hartree approximation

3.5 Hartree-Fock approximation

3.6 Dielectric response

4. Many boson systems

4.1 Phonons

4 2 Bose-Einstein condensation in noninteracting Bose gas
4 3 Inferacting many boson system

5. Electron-phonon interaction
5.1 General formmlation
5.2 Second-order perturbation in electron-phonon inferaction

6. Superconductivity

6.1 Phenomena

6.2 Cooper pair instability

6.3 Bardeen-Cooper-Schrieffer (BCS) theorv

7. Magnetism

7.1 Magnefic moments

7.2 Paramagnetism of nomnteracting magnetic moments
7.3. Exchange interactions

7.4 Models for localized spin systems

7.5. Mean-field approximation
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