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The course is planned to cover the following topics:
second quantization, Hatree-Fock approximation, Collective excitations and phonons,
Dielectricity and screening, Thomas-Fermi screening, Lindhard screening, phonon-
T PRI mediated interaction, superconductivity (BCS theory, Landau-Ginzburg theory).
(English) Band structures and free-wave expansion, tight-binding representation of systems and
Course LCAO method; Quantum (anti-)ferromagnets and their mechanisms, Hubbard physics
Description (perturbation theory), quantum spin systems (spin-wave approximation, Holstein-
Primakoff transformation), Landau critical velocity criterion), spontaneously symmetry
breaking, quantum antiferromagnets (Bogoliubov transformation).
Landau levels, integer quantum Hall effect and Laughlin argument, boundary modes.
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Hatree-Fock approximation

matter

2-3 6 Y% kot
Phonons o B
4 4 Pz koo
Screening and dielectricity N _
5 4 PR koo
Superconductivity o .
6-7 8 % kot
Band structure N .
8 4 % kot
Hubbard physics and Quantum

9-11 magnetisms 10
Quantum Hall effects and topological . .
11-14 12 iz ot
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Grading Homework 50%; Participation 10%; Midterm Exam 20%; Final Exam 20%.
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S BB 5 Bruus & Flensberg, Many-Body Quantum Theory in Condensed Matter Physics

Ashcroft & Mermin, Solid State Physics

2

T tz)\ﬂk & Schwabl, Advanced quantum mechanics
Extbooks Altland & Simons, Condensed Matter Field Theory
References .
Leggett, Quantum Liquids
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