Tabena 5.1 Crenudpukanuja npeaMeTa Ha CTYIUjCKOM MPOTpamMy JOKTOPCKUX CTyIHja

Ha3zus npeavera: HekoMyTaTMBHA reoMeTpHja H lbeHe IPUMeHe Y GU3NIu

Hacrapauk wim Hactapaunu: Ilpog. Maja Bypuh, npod. Mapuja {lumurpujesuh hupuh

Cratyc npeamera: u300pHHu

Bpoj ECIIB: 15

YcaoB: KantHa mexanuka 1, KBantHa teopuja nospa 1, Teopuja rpasuranmje 1

Insb npeagmera

Hnss mpenMeTa je ma ce CTyIeHT YII03Ha ca MOJSPHUM IpaHaMa TeopHjcke (pru3nke: HEKOMYTaTUBHOM T'€OMETPHjOM
1 HEKOMYTaTHBHOM TEOPHjOM M0Jba, Ka0 U Ja pa3yMe M HayYd OCHOBHE KapaKTCPUCTHKE omuca (pU3NIKHUX 3aKOHA
Ha HEKOMYTaTHBHOM IIPOCTOPY.

Hcxon npeamera
CryneHt je ocriocobJbeH ja KOHCTPYHILE jeJHOCTaBHHjE MOJENE TPaIijeHTHUX TeopHja U TeopHja TpaBUTaLlje Ha
HEKOMYTAaTHBHOM IIPOCTOPY, K0 U [1a M3BEJIE M aHAIN3Mpa (PU3MUKe IOCIEANIE OBUX TEOPHja.

Capgp:xaj npeqmera

Teopujcka nacmasa

. HexomyTaTuBHU mIpocTOp.

. HexomyTatuBHa nmudepeHinjaina reoMeTpuja: H3BoI, UMITYJICH, Au)epeHITrjall.
. Dudepenujanue Gopme, TeTpaaa, KOHEKCH]ja.

. Xong anredpa 1 TBUCT hopMaIn3am.

. AndepeHnujaaHu pauyyH ca TBUCTOM.

. CuMetpuje ca TBUCTOM.

. PaBan HekoMyTaTHBHU NpocTop, Mojan-Bajios npou3Boz.

. CkanapHo 1oJbe Ha M0jajoBOM IIPOCTOPY, KBAHTOBAbE.

9. I'pamujentre Teopuje Ha MojamoBoMm npoctopy, Cajoepr-ButeHoB pa3soj.
10. PeHOpMan3aOMIHOCT HEKOMYTAaTHBHUX TeOpHUja Ha M0jaloBOM IIpOCTODY.
11. Kana-MuHKOBCKH mpocTop Kao npumep Jlu-anredpa HEKOMyTaTUBHOCTH.
12. KoHcTpyKIMja rpaiijeHTHUX TeopHja Ha Kara-MHHKOBCKHU IIPOCTOPY.

13. ®a3u cdepa: npocTop, KOHEKCHja, KPUBUHA.

14. KitacuuHa 1 KBaHTHA 10Jba Ha (asu cdepu.

15. Matpuune reoMeTpuje.
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Ipaxkmuuna nacmasa
CryzneHTH pemaBajy camocTanHo gomahe 3a1aTKe y3 KOHTPOJTy HaCTaBHUKA M pajie CEMHHAPCKH pal.

IIpenopyyena auteparypa

1. J. Madore, An Introduction to Noncommutative Differential Geometry and its Physical Applications, Cambridge
University Press, 1999

2. P. Aschieri, M. Dimitrijevic, P. Kulish, F. Lizzi, J. Wess, Noncommutative Spacetimes: Symmetries in
Noncommutative Geometry and Field Theory, Springer, 2009

3. A.P.Balachandran, S. Kurkcugoglu, S. Vaidya, Lectures in Fuzzy and Fuzzy Susy Physics, World Scientific,
2007

4. D.N. Blaschke, E. Kronberger, R. I.P. Sedmik, M. Wohlgenannt, Gauge Theories on Deformed Spaces, SIGMA 6
(2010) 062

Bpoj yacoBa akTHMBHE HacTaBe I Teopwujcka HacTaBa: 5 I [TpakTnyHa HacTaBa:

MeTtoae usBolhema HacTaBe
[IpenaBama, KOHCYNTaNHje, M3paaa qoMalinx 3agarak, ceMuHap

Ouena 3Hama (MakcuMaJnu 0poj moena 100) cemunap 40, ycmenu ucnut 60




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Noncommutative Geometry and its Applications in Physics

Teacher(s): Prof. Maja Burié, Prof. Marija Dimitrijevi¢ Cirié¢

Status of the subject: elective

Number of ECTS points: 15

Condition: Quantum Mechanics 1, Quantum Field Theory 1, Theory of Gravitation 1

Goal of the subject: The aim of the course is to introduce students to modern areas of theoretical physics:
noncommutative geometry and noncommutative field theory, and to description of physics on noncommutative spaces

Outcome of the subject
The student is able to construct simpler models of gauge and gravity theories on a noncommutative space, as well as to
analyze physical consequences of these theories.

Content of the subject

Theoretical lectures

. Noncommutative space.

. Noncommutative differential geometry: derivations, momenta, differential.
. Differential forms, noncommutative frames, connection.

. Hopf algebras and twist formalism.

. Twisted differential calculus.

. Twisted szmmetries.

. Flat noncommutative space, Moyal-Weyl product.

. Scalar field on Moyal space, quantization.

. Gauge fields on Moyal space, Seiberg-Witten expansion.

10. Renormalizability of noncommutative field theories on Moyal space.

11. Kappa-Minkowski space-time as an example of Lie-algebra noncommutativity.
12. Gauge theories on kappa-Minkowski space-time.

13. Fuzzy sphere: symmetries, connection, curvature.

14. Classical and quantum fields on the fuzzy sphere.

15. Matrix geometries.
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Practical lectures
Along with lectures students solve problems; at the end of the course they obtain a smaller research problem to work
on.

Recommended literature

1. J. Madore, An Introduction to Noncommutative Differential Geometry and its Physical Applications, Cambridge
University Press, 1999

2. P. Aschieri, M. Dimitrijevic, P. Kulish, F. Lizzi, J. Wess, Noncommutative Spacetimes: Symmetries in
Noncommutative Geometry and Field Theory, Springer, 2009

3. A.P.Balachandran, S. Kurkcugoglu, S. Vaidya, Lectures in Fuzzy and Fuzzy Susy Physics, World Scientific, 2007

4. D.N. Blaschke, E. Kronberger, R. I1.P. Sedmik, M. Wohlgenannt, Gauge Theories on Deformed Spaces, SIGMA 6
(2010) 062

Number of active classes | Theory: 5 | Practice:

Methods of delivering lectures
Lectures, problem solving, introduction to original research

Evaluation of knowledge (maximum number of points 100) seminar 40, oral examination 60




