Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3ue npeamera: MeTo/ie KBaHTHE TEOPH]je€ M0Jba Y (DU3UIM KOHJACH30BaHE MATEPH]e

HacraBuuk nian Hactasuunm: Meana Bacuh, Henan Byxmuposuh, 3opan Pagosuh

Craryc npeamera: u30opHU

bpoj ECIIB: 15

YcaoB: KBanTHa cTaTUCTHYKA (l)I/I3I/IKa, Teoija KOHJCH30BaHOI' CTalka / duszuka YBPCTOI' CTakba

Iwb npeamera
VYno3HaBame cTyJeHaTa ca TeXHUKOM PajHMaHOBHX AMjarpaMa NPUMEHCHOM Y KBaHTHO] HEPEIaTHBUCTUYKO)]
(U3UIM MHOTOYECTUYHUX CHCTEMA.

Hcxon npeamera
[lo3HaBame KBaHTHE TEOpHj€ MHOTOUSCTHYHHMX cucTeMa. Kpammdwukarmja 3a HaydHH pax y obiactu
nHTeparyjyhnx KBaHTHUX MHOTOYECTHYHUX CHCTEMA.

Canp:kaj npeamera

Teopujcka nacmasa

VYBOI y KBaHTHY CTaTHCTHYKY TCOPUjy MHOTOUCCTHYHHMX CHCTEMa: Jpyra KBaHTH3alldja. METOau KBaHTHE
TEeOopHje MOoJba: HHTEPAKIMOHA ciuka, ['puHOBe (yHKIUje, BukoBa Teopema. dajHMaHOBa AujarpamMcka
TeXHHKa Ha HyJiu Temmeparype. JlajcoHoBe jemHaumue. /lMjarpamMcka TeXHUKAa 3a HEHYJTE TeMIEpaTrype —
Mairy6apa dyHkImje. YBO y IujarpaMcKy TEXHUKY 3a HEPaBHOTEXKHE cucteMe — Kenauies Gpopmanuzam.

Ipaxmuuna nacmasa

[TpumMeHa qujarpaMCKuX TEXHHKA HA CHCTEME €a eNICKTPOH-EJICKTPOH U eIEeKTPOH-(DOHOH HHTEPAKIIH]jOM:
-Xaptpu-PokoBa 1 anpokcHManyja ciydajae $ase 3a XOMOTeHH SJIICKTPOHCKH Tac.

-IUIa3MEHe OCLMIALNje Y MEeTaIuMa.

-depMujeBe TEYHOCTH Y HOPMAITHO] ¥ CYIIEPIIPOBOIHO] (a3m.

-€JIeKTPOH-(POHOH MHTEPAKIIMja y NOIYIPOBOJHUIIIMA U METAINMA.

IIpenopy4ena Jureparypa

1. G. D. Mahan, Many-Particle Physics (3" edition, Kluwer Academic / Plenum Publishers, New York 2000).
2. JI. C. JleutoB, A. B. lllutoB, ®yukuuu ['puna, 3agaun u penrenns (Ousmariur, Mocksa 2002)

3. E. M. Lifshitz, L. P. Pitaevskii: Statistical Physics Il, in Course in Theoretical Physics, Vol. 9, ed. by L. D.
Landau, E. M. Lifshitz (Pergamon Press, Oxford 1981)

Bbpoj uacoBa akTnBHE HactaBe | Teopmjcka HacraBa: 2 wuyaca | [IpakTnyHa HacTaBa: 2 4aca HElEJbHO
HeJIeJbHO

Metone usBohema HacTaBe
[penaBama, pauyHcKe BexOe, KOHCyNTanyje, roMahn 3aaim.

OueHa 3Hamwa (MakcuMasaHu 0poj moena 100)
nomahu 3agarm 50, yemenu ucnut S50




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Quantum field theory methods in condensed matter physics

Teacher(s): Ivana Vasi¢, Nenad Vukmirovi¢, Zoran Radovi¢

Status of the subject: elective

Number of ECIIb points: 15

Condition: Quantum Statistical Physics, Solid State Physics

Goal of the subject
Introduction to the Feynman diagram technique in quantum nonrelativistic theory of many-body
systems.

Outcome of the subject
Knowledge of the quantum theory of many-particle systems. Ability to perform research in the field
of interacting quantum many-particle systems.

Content of the subject

Theoretical lectures

Introduction to quantum statistical theory of many-particle systems: second quantization. Methods of
guantum field theory: interaction picture, Green’s functions, Wick theorem. The technique of
Feynman diagrams at zero temperature. Dyson equations. Diagrammatic technique at non-zero
temperature: Matsubara Green’s functions. Introduction to diagrammatic technique for
nonequilibrium systems: Keldysh formalism

Practical lectures

Application of diagrammatic techniques to systems with electron-electron and electron-phonon
interaction:

-Hartree-Fock and Random Phase Approximation for homogenous electron gas.

-plasma oscillations in metals.

-Fermi liquids in normal and superconducting phase.

-electron-phonon interaction in semiconductors and metals.

Recommended literature

1. G. D. Mahan, Many-Particle Physics (3" edition, Kluwer Academic / Plenum Publishers, New York 2000).
2. JI. C. JleButoB, A. B. Illutos, ®ynkuu I'puna, 3agaun u pemenus (Puzmataut, Mocksa 2002)

3. E. M. Lifshitz, L. P. Pitaevskii: Statistical Physics Il, in Course in Theoretical Physics, Vol. 9, ed. by L. D.
Landau, E. M. Lifshitz (Pergamon Press, Oxford 1981)

Number of active classes | Theory: 2 hours per week | Practice: 2 hours per week

Methods of delivering lectures
Theoretical and practical lectures, tutorials, homeworks.

Evaluation of knowledge (maximum number of points 100)
homeworks 50, oral exam 50




