Tabena 5.1 Crienudpukanuja npeaMeTa Ha CTYIUjCKOM MPOTpamMy JOKTOPCKUX CTYyIHja

Ha3sus npeamera: Supersimetrija

Hacrapuuk win Hacrasuunu: Voja Radovanovié

Cratyc npeamera: izborni

Bpoj ECIIB: 15

Ycaos: Kvantna teorija polja 2

Insb npegmera

Kypc CynepcumeTpuje je yBog Y MOAEPHY Tepujcky (OU3NKY BUCOKMX eHepruja. CTyoeHTu ce
YyNo3Hajy ca uaejoM reHepanusauuje ctaHgapgHe Jlnjese cumeTpuje Ha CUMETpUjy Koja nosesyje
6030He 1 epMmnoHe, Kao 1 CBOjCTBUMA 1 PU3NYKUM NPYMEHama CynepcMMEeTpUYHE Teopuje nosba.

Hcxon npeamera
CTyneHTn cy ocnocobrbeHn ga y camocTanHOM UCTpaXkMBavkoM pagy NpuMersyjy Metode u ngeje
cynepcMmeTpudHe Teopumje nosba.

Capap:xaj npegmera

Teopujcka nacmaea

1. du3snuka moTmBauvja 3a yBohewe cynepcumetpuje. [Npobnemu ctaHgapgHor mogena. KonmaH-
Mangyna Teopema. 2. PenpesenTaumje JlopeHuoBe rpyne. Bajnosu, OupakoBu u MajopaHa
cnuHopu. dupuosu naeHtuteTw. 3. MpagmpaHa JNvjesa anrebpa. N=1 cynep-lNoeHkapeoBa anrebpa.
Mocneguue N=1 cynepcumeTpuje. 4. PenpeseHTaumja cynepcumeTpuje y npoctopy ctawa. MaceHnu
n 6eamaceHn cynepumeTpudHm myntunnetu. 5. MNpowwupeHa cynepcumetpuja. 6. CnoboagHn Bec-
3ymuHo mogen. 7. Cynepnorba. 3akoHM TpaHcdopmauunje KOMMNOHEHTU cynepnorba. 8. KupanHo un
aHTUKMparnHo cynepnosbe. 9. [lejcTBo 3a kMpanHa cynepnorba. 10. Bektopcko cynepnorbe. Abenos
n HeabGenoB cnyyaj. 11. CynepcumeTpuyHa KBaHTHa eNnekTpoAMHamuka M XpomoguHamuka. 12.
PeHopmanusaumja cynepcumeTtpuyHor Bec-3ymmHo Mopena. Cyneprpadosu. 13. CnoHTaHo
Hapywene cynepcumetpuje. 14, MuHMManHu cynepcMMeTpuyHM cTaHgapgHu mogen. 15,
CyneprpasuTauuja. Rarita Svinger polje, Lokalna supersimetrija N =1, d=4 SUGR.

Hpakmulma Hacmaea

CTygeHTu peluaBajy camocTanHo gomahe 3agatke y3 KOHTPOIy HacTaBHMKA.

IIpenopy4eHa aureparypa

1. J. Wess and J. Bagger, Supersymmetry and Supergravity, Princeton UP (1992)

2. M. Dress, R. Godbole and P. Roy, Theory and Phenomenology of Sparticles, World Science
(2008)

3. D. Balin and A.Love, Supersymmetric Gauge Field Theory and String Theory, Taylor and
Francies Group (1996)

4. P.Srivastrava, Supersymmetry, Superfields and Supergravity, IPP (1986)

5. D. Freedman and A. Van Preyen, Supergravity, CUP (2012)

6. S. Kuzenko, I. Buchbinder, Ideas and methods of Supersymmetry and Supergravity, CRC Press
(1998)

bpoj uacoBa akTHBHE HAacTaBe | Teopujcka HacraBa: 5 | IIpakTuyHa HacTaBa:

MeTtoae usBolema HacTaBe
IpenaBama, m3paaa qomahux 3agaraka

Ouena 3Hamwa (Makcumaanu 0poj moena 100) nomahu 3amanu 10, mucmenu 45, ycmenu 45

Haunn mpoBepe 3Hama MOTy OMTH pa3iu4uTH : (IMCMEHH WCIHUTH, YCMEHH HCIT, NPE3eHTAaIfja MpojeKTa,
CEMMHAPH UT/......

*MakcuMaliHa aykHa | crpannna A4 gopmata




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Supersymmetry

Teacher(s):Voja Radovanovié

Status of the subject:

Number of ECIIb points: 15

Condition: Quantum Field Theory 2

Goal of the subject

Supersymmetry is an introduction to modern theoretical physics. The generalization of standard Lie
symmetry to the symmetry relate bosons and fermions and physical properties of supersymmetric
field theories are main aims of this course.

Outcome of the subject Students have acquired the basic knowledge of Supersymmetry; 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. The physical motivation for supersymmetry. Problems of Standard Model.
Coleman Mandula theorem. 2. Representations of the Lorentz group. Weyl, Dirac and Majorana
spinors. Fierz identites. 3. Graded Lie algebra. N=1 super Poincare algebra. 4. Representations of
supersymmetry on states. Masive and massless supermultiplets. 5. Extended supersymmetry.
Algebra and multiplets. 6. Free suppersymmetric Wess Zumino model. 7. Superfields.
Transformations of components superfield. 8. Chiral and antichiral superfields. 9. Action for chiral
superfields. 10. Vector superfield. Abelian and non-abelian cases. 11. Supersymmetric QED and
QCD. 12. Renormalisation of Wess Zumino model. Supergraphs. 13. Spontanious supersymmetry
breaking. 14. Minimal Supersymmetric Standard Model. 15. Supergravity. Rarita Schwinger field,
Local supersymmetry of N=1, D=4 SUGR

Practical lectures Students solved homework problems under supervision of professor.

Recommended literature

1. J. Wess and J. Bagger, Supersymmetry and Supergravity, Princeton UP (1992)

2. M. Dress, R. Godbole and P. Roy, Theory and Phenomenology of Sparticles, World Science
(2008)

3. D. Balin and A.Love, Supersymmetric Gauge Field Theory and String Theory, Taylor and
Francies Group (1996)

4. P.Srivastrava, Supersymmetry, Superfields and Supergravity, IPP (1986)

5. D. Freedman and A. Van Preyen, Supergravity, CUP (2012)

6. S. Kuzenko, I. Buchbinder, Ideas and methods of Supersymmetry and Supergravity, CRC Press
(1998)

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, Whitten test 45, Oral exam 45

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

*maximum length 1 A4 page




