Tabena 5.1 Crienudpukanuja npeaMeTa Ha CTYIUjCKOM MPOTpamMy JOKTOPCKUX CTYyIHja

Ha3zus npeamera: KBanTtHa Teopuja mosba

HacraBuuk niau Hactapuuum: Boja PagoBanoBuh

Cratyc npeamera: u300pHHu

Bpoj ECIIB:15

Ycaos: KBanTHa MECXAaHHUKA, EJIeKTpO}Il/IHaMI/IKa

b npeagmera

OBaj KypC je HaMeHeH CTyAeHTUMa KOju Y MPEeTXOAHOM LUKOMOBakYy HUCY NN CY OENNMUYHO Y4Umn
KBaHTHY Teopwjy nosea. Liure kypca je ga ce norba KBaHTYjy OnepaTtopckuM U PyHKLUMOHAMHUM
dopmanuamoM. MaTtpuua pacejawa ce yBOAM CUCTEMATCKM U aHanM3mpajy ce npouecu HapodnTo y
KEQL. MNopea Tora peHopmanusaumja, perynapmsauuja u jegHadymHe peHopmManusauuoHe rpyne ce
n3naxy Ha CUCTEMAaTCKU HauuH.

Hcxon npeamera

CtyoeHTn cy ocnocobrbeHn pfa dQyHKUMOHanHe W onepaTopcke MeTode KBaHTu3auuje,
peHopmanusauunjy v perynapusauuvjy npuMmeryjy y apyrum obractuma caBpeMeHe huauke, Hnp.
CynepuMeTpu4HOj TEOPUjM NOSba, TEOPUjU CTPYHa a Takohe ny dusmum KOHAEeH30BaHe MaTepuje.

Canp:kaj npeamera

Teopujcka nacmasa 1. KnacnmyHa Teopuja nosreba. JlarpaHxeBe jegHauvMHe. XamunToHaosa
dopmynaumja. HeTtepuHa Teopema. 2. KaHOHCKO KBaHTOBakE€ CKanapHo, CIMHOPCKOr W
enektpomarHeTHor nosea. 3. WHTepakuumja. BukoBa Teopema. Matpuua pacejawa. EdumkacHm
npecek. Mpouecu y KEA. 4. ®asHm n KoHOUIypaLMOHN UHTErpany no TpajekTopujama Yy KBaHTHO)
mexaHuuun. puHoBe dyHKuMje M reHepuwyhn dyHkunoHan. 5.®yHKUMoOHanHK dopmanusam 3a
ckanapHo nosee. CnobogHo ckanapHo norbe. eHepuwyhn dyHkuuoHann n puHOBE YHKUMje.
WHTepakumoHa Teopwja ckanapHor norba. ®u-4 Teopuja. dPajumaHoBa npasuna. 6. EdektusHo
aejctBo n BepTekcHe [puHoBe dyHKkumje. MeTog nosaguHckor norba.  LWeBwmHrep-fajcoHoBe
jeaHauyunHe. Bopaoosu naeHtutetn. 7. pacmaHoBe npomeHrbuBe. KBaHTOBawe CMMHOPCKOr Norba
YHKUMOHANHOM MEeTOO0M. 8. KanubpauunoHe Tteopuje. PapgejeB-lNonoe meTton. PajHmaHoBa
npaswuna. 9. PagujatmBHe Kopekumje. EnekTpoHcka BepTekcHa dyHkuuja. [Maynu-Bunapcosa
perynapusauuvja. AHOManHu MarHeTHM MomeHT enekTpoHa. 10. CnekTpanHa penpeseHTauuvja u
peHopmanusaumja norea. ConcTBeHa eHepruja ernektpoHa. Meton opceuawa. [duMeH3MoHa
perynapusaumja. JICL dopmanuzam 11. Ontuukm Teopem. [lpaBuno npeceuawa. Bopgosu
naeHtutetn y KEO. 12. lMonapusauunja Bakyyma. JlamboB nomak. 13. PeHopmanunsabunHocT.
Knacudukaumja yntpareybuyactmx gusepreHuuvja. PeHopmanudabunHoct ¢wu-4 teopuje n KE[.
KoHTpaunaHoBu. 14. PeHopmanu3auuMoHe weMe. JegHayvHe peHopmanusauuMoHe rpyne.
PeHopmanusaumja kBaHTHE XxpomoaumHamuke. AcumntoTcka cnoboga. BRST cumetpuja. 15.
WHppaupseHe amsepreHumje.

Hpakmuwa Hacmaeda

CTygeHTH peluasajy camocTtanHo gomahe 3agaTtke y3 KOHTPOMy HacTaBHUKA.

IIpenopyyena aureparypa

1. M.Peskin and D. Schroeder, An Introduction to Quantum Field Theory, Addison Wesley (1995)
2. M.Srednicki, Quantum Field Theory, CUP (2007)

3. D. Bailin and A. Love, Introduction to Gauge Field Theory, Taylor and Francis (1993)

4. V. Radovanovic, Problem Book in Quantum Field Theory, Springer (2007)

5. L. Ryder, Quantum Field Theory, CUP (1996)

Bpoj yacoBa akTHMBHE HacTaBe | Teopwujcka HacTaBa: 5 | ITpakTnyHa HacTaBa:

MeTtoae usBolhema HacTaBe
lNpepaBama, KOHCyNTauuje,n3paga gomahux sagaraka.

Ouena 3Hamwa (MakcuMasaHu 0poj moena 100)
nomahu 3aganu 10, nucmenu 45, ycmenn 45

Haunn mpoBepe 3Hama MOTy OMTH pa3iu4uTH : (IMCMEHW HWCIHUTH, YCMEHH HCIT, NMpe3eHTalfja MpojeKTa,
CEMHHAPH UT/......

*MakcuMalHa aykHa | crpannma A4 gopmata

Table 5.1 Specification of subjects in the doctoral studies study program




Name of the subject: Quantum Field Theory

Teacher(s): Voja Radovanovié

Status of the subject: Elective

Number of ECIIB points: 15

Condition:Quantum Mechanics, Electrodynamics

Goal of the subject This course is devoted to students that no previous learning QFT. Canonical
guantization and path integral quantization of scalar, spinor and gauge fields are presented in this
course. Renormalization, regularizationa and RGE are presented in a sistemmatic way.

Outcome of the subject Students have acquired the basic knowledge of Quantum Field Theory;
they understand the physical concepts and formalism; they are able to take an active part in
research in this and related areas of physics.

Content of the subject

Theoretical lectures 1.Classical field theory. Lagrange equations. Hamiltonian formalism. Noether
theorem. 2. Canonical quantization of scalar, spinor and electromagentic fields. 3. Interactions. Wick
theorem. S matrix. Cross section. QED processes . 4. Path integral in quantum mechanics. 5. Path
integral for scalar field. Free scalar field. Generating functionals and Green functions. Interacting
theory. Phy-4 Theory. Feynman rules. 6. Effective action and 1P| Green functions. Background field
method. Schwinger-Dyson equations. Ward identites. 7. Grasmman variables. Path integral for
spinor field. 8. Gauge theory. Faddeev-Popov quantization. Feynman rules. 9. Radiative
corrections. The electron vertex function. Pauli-Vilars regularization. Anomalous magnetic moment of
electron. 10. Field strength renormalization. Self energy of electron. Cut-off method. Dimensional
regularization. The LSZ reduction formula 11. The Optic theorem. Ward identity in QED. 12.
Polarization of vacuum. Lamb shift. 13. Counting of UV divergences. Renormalizability of phi-4
theory and QED. Counterterms. 14. The renonrmalization schemes. The Renormalization Group
Equations. Renormalizabilty of QCD. Asimptotic freedom. BRST Symmetry. 15.Infrared
divergences.

Practical lectures Students solved homework problems under supervision of professor.

Recommended literature

1. M.Peskin and D. Schroeder, An Introduction to Quantum Field Theory, Addison Wesley (1995)
2. M.Srednicki, Quantum Field Theory, CUP (2007)

3. D. Bailin and A. Love, Introduction to Gauge Field Theory, Taylor and Francis (1993)

4. V. Radovanovic, Problem Book in Quantum Field Theory, Springer (2007)

5. L. Ryder, Quantum Field Theory, CUP (1996)

Number of active classes | Theory: 5 | Practice:

Methods of delivering lectures
Lectures and solving homework problems

Evaluation of knowledge (maximum number of points 100)
Homework 10, Wtitten test 45, Oral exam 45

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

*maximum length 1 A4 page




