Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3zus npeamMera: KBantna Teopnja mo/ba 'y (l)I/I3I/lIIl/I HUCKOAUMCH3MOHAJTHHUX CUCTEMA

Hacrapauk wim HacTapHunm: Mtniia Munoanosuh, Equ6 {o6apyuh

Craryc npeamera: u30opHU

bpoj ECIIB: 15

Ycaos: KpantHa MCXaHHKa, KBanTHa cratuctruka (1)1/13I/IKa

Iwb npeamera
Hay4nTti 0CHOBHE NOjMOBE M IIPUHIHIE (PU3UKE HUCKOJUMEH3HOHATHNX CHCTEMA.

Hcxon mpeamera
[IpumMena MeToa KBaHTHE TEOPH]je€ 1T0Jha HAa KOHKPETHE IMPUMEpPE HUCKOINMEH3HOHATHIX CHCTEMA.

Capap:xaj npeqmera

Teopujcka nacmasa

VY yBony ce pa3Marpajy OCHOBHHM HIPHHIMIHM M METOJC KBaHTHE TEOpHje IOJba Y TEOPUjH KOHACH30BaHE
Marepuje: CIOHTaHO Hapylleme cUMETpHje, (GasHu mpeiasu u path integral merome. Crnenu yBox y mojene
HHUCKOJIMMEH3HOHAIHUX CHCTeMa: CnuHCKHU iaHnu (Haldane gap cucremu) M CHCTEMH HACHTHYHHX YECTHIA
(Luttinger teunocT) u peneBanTHe MeToze (6030HU3aIMja, KOHPOPMAaTHA TeopHrja mosba). KBaHTHE TEUHOCTH Y
nBe aumensuje: (pakuuonu kBantHu Hall-oB edexar. Gauge teopuje Be3aHe 3a OIMKC jaKO KOPETHCAHUX
cucrema. Jlupakosa ¢usuka y rpadeny. Cumerpuje y HUCKOJAMMEH3MOHATHUM cucTeMuMa. Tormojomke ¢ase
(TOTIOJIONIKY M30JIATOPH U CYNEPIPOBOAHHIIN) Y JBE TUMCH3H]E.

Hpakmu!ma Hacmaea

[Ipenopyyena nuteparypa

J.W. Negele, H. Orland, Quantum Many-Particle Systems, Taylor & Francis, 1998

N. Nagaosa, Quantum Field Theory in Condensed Matter Physics, Springer, 1999

N. Nagaosa, Quantum Field Theory in Strongly Correlated Electron Systems, Springer, 1999

M.I. Katsnelson, Graphene, Carbon in Two Dimensions, Cambridge, 2012

B.A. Bernevig, T.L. Hughes, Topological Insulators and Topological Superconductors, Princeton, 2013

Bpoj yacoBa aKkTHBHE HACTaBE | Teopujcka HacTaBa: 2 | IIpakTuuna HacTaBa: 2

MeTtoae usBolema HacTaBe
IpenaBama, fomahu 3amaiy, CeMUHAD

Ouena 3Hamwa (MakcumaJsnu Opoj noesa 100)

Haumn npoBepe 3Hama MOTy OWTH pasnuyuTH : (MMMCMEHW WCIMTH, YCMEHM HCIIT, IPEe3eHTaluja IpojeKTa,
CEeMHHApH UT/L......




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Quantum field theory in the physics of low dimensional systems

Teacher(s): Milica Milovanovi¢, Edib Dobardzi¢

Status of the subject: elective

Number of ECIIB points: 15

Condition: Quantum Mechanics, Quantum Statistical Physics

Goal of the subject
To learn basic notions and principles of low dimensional systems

Outcome of the subject
Application of methods of quantum field theory on concrete examples of low dimensional systems

Content of the subject
Theoretical lectures

In the introduction main principles and methods of quantum field theory in the theory of condensed
matter are discussed: broken symmetry, phase transitions, and path integral methods. An introduction
to models of low dimensional systems follows with one-dimensional spin chains (Haldane gap
systems) and systems of identical particles (Luttinger liquid) and relevant methods (bosonization,
conformal field theory). Quantum liquids in two dimensions: fractional quantum Hall effect. Gauge
theories of strongly correlated systems. Dirac physics in graphene. Symmetries in low dimensional
systems. Topological phases (topological insulators and superconductors) in two dimensions.

Practical lectures

Recommended literature

J.W. Negele, H. Orland, Quantum Many-Particle Systems, Taylor & Francis, 1998

N. Nagaosa, Quantum Field Theory in Condensed Matter Physics, Springer, 1999

N. Nagaosa, Quantum Field Theory in Strongly Correlated Electron Systems, Springer, 1999

M.I. Katsnelson, Graphene, Carbon in Two Dimensions, Cambridge, 2012

B.A. Bernevig, T.L. Hughes, Topological Insulators and Topological Superconductors, Princeton, 2013

Number of active classes | Theory: 2 | Practice: 2

Methods of delivering lectures
Lectures, problem sets, presentations

Evaluation of knowledge (maximum number of points 100)

Ways of testing the knowledge may vary: (written tests, oral exam, project presentation, seminars




