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Lenb Kypca - HaBeCTW MOCT MexAy (U3MKOM MHOrOYacCTUYHbIX B3aWMOAEWCTBYIOLMX CUCTEM B KOHAEHCMPOBAHHBLIX Cpedax U
KBaHTOBOW Teopueln nons. byaeTt pa3obpaHo HECKOJIbKO CIOXKETOB, CPeAun KOTOPbIX

- 3afa4a 0 MNONSAPOHe,

- Teopus B3aMMOAeNCTBYOLWNX hepMu-cncrTem,

- KBaHTOBas 3/1eKTpoAMHaMNKa KOHOEHCUPOBaHHbLIX Cpel.

B kayecTBe ponosiHeHWs MOryT ObiTb pa3obpaHbl psA MHOMOYaCTUYHBIX 3afad, AOMYCKaoLWUX aHaIMTUYECKNe pellueHns: cucTema
cnabo B3anmogencTeyoLwmnx 603oHoB, mogens bapanHa-Kynepa-Lpnddepa, onHoMepHbIA aH3al beTe.

The aim of the course is to build a bridge between the physics of many-body interacting systems in condensed matter and quantum
field theory. Several topics will be discussed, including

- the polaron problem,
- the theory of interacting Fermi systems,
- quantum electrodynamics of condensed matter.

As an addition, a number of many-particle problems that admit analytical solutions can be discussed: the system of weakly interacting
bosons, the Bardeen-Cooper-Schrieffer model, the one-dimensional Bethe ansatz.
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http://physics.itmo.ru/ru/study-program/2980
http://physics.itmo.ru/ru/study-program/3936
http://physics.itmo.ru/ru/study-program/2979
http://physics.itmo.ru/ru/study-program/8729
http://physics.itmo.ru/ru/study-program/8729
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JeTanbHoe onucaHue Kypca c pasbueHuem no nekuumsaMm/ceMmHapaM/npakTukam:

Course content

CTpyKTypa Kypca

Tema Tun 3aHATUR
1 deNHMaHOBCKUI MHTErpas B KBaHTOBON MexaHuke. CBA3b C OrnepaTopHbIM METOAOM KBaHTOBaHUSA. 3afjava JNekuwns +
0 FapMOHNYECKOM OCLUANIATOpPE. ceMuHap
. . JNekuns +
2 DeNHMaHOBCKMI UHTEerpan Kak ctaTucTmyeckas cymma. MHMMoOe BpeMs.
ceMuHap
3 BapuaunoHHbIN MeTo ON15 OUEHKN (heMHMaHOBCKOIro MHTerpana. Nekunsa
4 MonapoH B pu3nKe KOHLEHCUPOBAHHOIO COCTOAHMUA. DPheKTUBHAA Macca. JNekumnsa
o o Nekuna +
5 Onarpammbl ®eiHMaHa 13 heliHMaHOBCKOro uHTerpana. Teopema Buka ons 6030HOB U (hepMUOHOB. ceMuHap
Ne +
6 OyHKUMa FpuHa 1 nponaraTtop Ana hepMmMoHOB. YpaBHeHne [ancoHa. KunA
ceMuHap
7 MeTopn cny4ariHbiX a3 B NMPUNOXKEHUN K 3aaadve o6 anekTpoHHOM rase. CyMMupoBaHune gunarpamm. Nekumnsa
8 MNepeHopMnpoBKa BeplwnHbl B K. CBA3b ocobeHHOCTEeNn AnarpaMmMbl 1 U3NYECKMX MapaMeTpoB JNlekuwns +
COCTOAHUSA (BPEMEHWN XKN3HN). ceMuHap
9 SKCUTOH B MoJiyrnpoBoAHuKe. NprumeHeHue copmanusma K3/ Kk 3afayve 06 sKCuToHe. Nekunsa
10 CyMMMpoOBaHWe NIeCTHUYHbIX AMarpamMm B 3afade ob skcmToHe. YpaBHeHue beTe-Cannutepa. Nekumnsa
Detailed content and structure with sectioning of lectures/seminars:
CTpyKTypa Kypca
Topic Class type
1 Feynman Path Integral in Quantum Mechanics. Connection to Operator Quantization Methods. The Harmonic Lecture +
Oscillator Problem. Seminar
2 Feynman Path Integral as a Partition Function. Imaginary Time. Wick rotation. Lecture
3 Variational Method for Estimating the Feynman Path Integral. Lecture
4 The Polaron in Condensed Matter Physics. Effective Mass. Lecture
. L . Lecture +
5 Feynman Diagrams from the Feynman Path Integral. Wick's Theorem for Bosons and Fermions. Seminar
. . . Lecture
6 Green's Function and Propagator for Fermions. Dyson's Equation. .
Seminar+
7 Random Phase Approximation (RPA) Applied to the Electron Gas. Lecture
T . . ) . . Lecture +
8 Vertex Renormalization in QED. Connection between Diagram Singularities and Physical Parameters Seminar
9 The Exciton in a Semiconductor. Application of QED Formalism to the Exciton Problem. Lecture
10 Summation of Ladder Diagrams in the Exciton Problem. The Bethe-Salpeter Equation. Lecture

Recommended resources

A. A. Abpukocos, J1. M. Fopbkos, W. E. A3500WMHCKNIA, MeToAbl KBAHTOBOW TeOPUMN MOAA B CTaTUCTUYEeCKon unsnke, M.: ®M, 1961

G. Mahan, Many-Particle Physics, Springer, 2013

G. Giuliani, G. Vignale, Quantum Theory of the Electron Liquid, Cambridge University Press, 2012

P. MaTTyK. ®eiHMaHOBCKME Anarpammbl B npobreme MHorux ten, M.: Mup, 1969

N.C. NNeBuToB, A.B. LLNTOB. ®YyHKUNN ['pUHa. 3afa4m u pewweHns, M.: ®MJ1, 2016







