Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3suB npeamera: KBanTHa Teopuja rpaJjujeHTHHX 110Jba

HacraBuuk nin Hactapuunm: Mapuja Jumutpujesuh hupuh

Craryc npeamera: u30opHU

Bpoj ECIIB:

YcaoB: KBantHa Teopuja nossa 1, 2

b npeagmera

Ilws mpenMera je oOBlajaBamke ONEPATUBHHM 3HAKBEM W3 TEOpHje TPAJUjeHTHHX II0Jba U HHUXOBE
KBaHTH3aIMje. TeopHwja IpaIWjeHTHHX II0Jba OMNCYje eNeKTpo-cilabe W jake MHTEpakiHje W TpeicTaBiba
TEOPHjCKy OCHOBY 3a pa3yMeEBambE CTAHAAPIHOT MOZEIA.

Hcxon npeamera

CryzneHTH Cy 0cTIOCOOJBEHH J1a padyHajy eJIEMEHTapHE MPOoIece U BUXO0BE PaHjal[IOHE TOIPaBKeE.

Canp:kaj npeamera
Teopujcka nacmasa
1. HeabemnoBa kanubpaiiona nHBapujanTHOCT. - Yang-Mills-os narpamxkujan. -Wilson-o6a netspa.

2. Ksanrusanuja HeabenoBux Teopuja. -Feynman-o6a npasuna. -Faddeev-Popov narpamkujaH.

-BRST uvHaBapujaHTHOCT: TarpaHXeB U XaMHUJITOHOB MPHUCTYII. -/IMBEPreHTHOCTH KaIHOpaIMOHUX Teopuja (¢
TaqHOIINY 10 jeJJHE MeTJbe). -~ACHUMIITOTCKa clIo0oa.

3. KBanTH3anuja rpaiijeHTHAX TEOpHja ca CIOHTAHUM HapyIICHEeM CHMETpPH]e.

4. IleprypbaTiBHA TeopHja aHOMaNHWja. -~AkcHjanHa crpyja (y 2 u 4 aumensuje). -Kupanae anomanyje.

5. ConuTOHHN, MHCTAHTOHH

Hpakmu!ma Hacmaea

nomahu

IIpenopy4ena aureparypa

M. E. Peskin, D. Schroeder, An Introduction to Quantum Field Theory, Westview 1995.
P. Ramond, Quantum field theory, a modern primer, Westview 2001.

T. Chang, L. Li, Gauge theory of elementary particle physics, Clarendon Press Oxford
1982.

A. Zee, QFT in a nutshell, Princeton University Press 2003.

Bpoj uacoBa akTHBHe HacTaBe | TeopHjcKa HACTaBa: | Hpakriuna HacTasa:

Metone usBohema HacTaBe

npeaBama, KOHCYATanuje, roMahu

Ouena 3Hamwa (Makcumasanu 0poj moena 100): nomahu 10, cemunap 10, mucmenn ucnut 80.

Haunn mpoBepe 3Hama MOTYy OWTH pa3nu4uTH : (IHCMEHH WCIUTH, YCMEHH HCIT, NMpEe3eHTallfja MpojeKTa,
CEeMHHApH UTL......

*MakcumaiHa aykHa | crpanuna A4 ¢opmara




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Quantum theory of gauge fields

Teacher(s): Marija Dimitrijevi¢ Ciri¢

Status of the subject: elective

Number of ECIIB points:

Condition: Quantum field theory 1, 2

Goal of the subject
The aim of this course is to master the operational knowledge of the theory of gauge fields and their

quantization. The theory of the gauge field describes the electro-weak and strong interactions and presents a
theoretical basis for understanding the standard model.

Outcome of the subject

Students are able to calculate amplitudes for the elementary processes and their radiatve corrections.

Content of the subject
Theoretical lectures
1. Non-Abelian gauge invariance. Yang-Mills Lagrangian. Wilson loop.

2. Quantization of non-Abelian gauge theories. Feynman rules. Faddeev-Popov Lagrangian.

BRST invariance: Lagrangian and Hamiltonian approach. One loop divergences of non-Abelian gauge
theories. Asymptotic freedom.

3. Quantization of gauge theories with spontanious symmetry breaking.

4. Perturbation theory anomalies. Axial current (in 2 and 4 dimensions). Chiral anomalies.

5. Solitons, instantons.

Practical lectures

Homework

Recommended literature

M. E. Peskin, D. Schroeder, An Introduction to Quantum Field Theory, Westview 1995.
P. Ramond, Quantum field theory, a modern primer, Westview 2001.

T. Chang, L. Li, Gauge theory of elementary particle physics, Clarendon Press Oxford
1982.

A. Zee, QFT in a nutshell, Princeton University Press 2003.




Number of active classes | Theory: | Practice:

Methods of delivering lectures

Lectures, consultations, solving homework.

Evaluation of knowledge (maximum number of points 100): homework 10, seminar 10, written
exam 80.

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

*maximum length 1 A4 page




