Tabesaa 5.1 Cneundukanija mpeaMera Ha CTYIHjCKOM IMPOTPaMy JOKTOPCKHX CTyIHja

Hasus npeamera: ['paBuranyja 1

HacraBuuk nin Hactapuunm: Mapuja Jumutpujesuh hupuh

Craryc npeamera: u30opHU

Bpoj ECIIB:

YciaoB: PenatuBucTryka KBaHTHA MCXaHHKa, KBanTHa TeOpI/Ija noJea 1

Insb npeagmera

VYnosnaBame ca Onmrtom TeopujoM penatuBHOCTH (OTP): (GUM3MYKMM KOHLIENTOM M HEOIXOJIHHM
MaTaMaTHYKAM anapaToM; pa3yMeBame OCHOBHHMX INPHHIMINA U CTUIAKE ONEPATUBHOT 3HAMHA Yy OBOj H
CPOIHHMM 00JIaCTHMA; YIIO3HABAKE Ca HEKUM O] CABPEMEHUX HCTPaXUBAUYKHX TEMa BE3aHHUX 3a OBY 00/IacT.

Hcxon npeamera

Cryneutn cy ymossatu ca OIIITOM TEOPHjOM pENATHBHOCTH W HCHHUM HAjOMTHHjUM pe3yjTaTiMa H
0CIOCOOJBECHH Cy [1a CTCUCHA 3HAMa NPUMEHY]y Y UCTPaKHUBAYKOM Paay y OBOj U y CPOTHHUM oGiiacTuma
MoJiepHe (H3HKE.

Canp:kaj npeamera
Teopujcka nacmasa

1. CneuujanHa Teopuja penatuBHOCTH: JlopeHIOBa TIpyria, TEH30PCKH padyyH, I[POCTOPHO-BPMEHCKH
aujarpaMu. 2. MHOTOCTPYKOCTH: KPUBOJIMHHMjCKE KOOpAMHATE, BEKTOpH, AudepeHiujaine Gopme, TeH30pH;
mudepeHurjanau pauyH; nudpeomopdusmu, Jluje m3Box, Kunmurosu Bexropu. 3. KoHekcuja, KpuBHHA:
KOBapHjaHTHU M3BOJl, KOHEKCHja, MapaJie)IHK MPEHOC; METPUYKH TEH30p, I'€0/Ie3UlIM; KPUBUHA U Top3uja. 4.
AjHIITajH-XWIOSPTOBO [CjCTBO WM jeTHAYMHE KpeTama: MPHUHIUI CKBUBAJICHIMjE, KOHCTPYKIHja ejCTBa,
n3Boheme AjHINTAJHOBUX jelHAYMHA M aHAIM3a HHUXOBUX ocobuHa, HbyrHOB smmmec. 5. IlBaprmmnnoBo
peleme: BaKyyMCKO C(EpHO-CHMETPUYHO peIIeHe; CHHIYIAPHOCTH M XOpH3oHT norahaja, Enxunrron-
@duHKenTajHOBE KOOPIMHATE, MaKCUMAIIHO NpolHpene 1 KpyckanosBe KoopauHaTe; KOHPOPMHH JIHjarpaMmu
(mpoctop MunkoBckor u llBapummnmoBo mpocrop-Bpeme). 6. Excriepumentanne morepae OTP: mpenecuja
nepuxena Mepkypa, CKpeTame CBETIOCTH Y IPaBUTALIOHOM I10JbY, LIPBEHHU 1noMak. 7. JInHeapu3oBaHa TeopHja
U rpaBuTanuoHd Tasacd. 8. OCHOBH KOCMOJIUTHjE: XOMOT€HOCT M M30TPOIHOCT cBeMupa, Podeprcon-Bokep
Merpuka; OpuaMaHoBe jeiHaUMHE, HeKa pellena. 9. CaBpeMeHH eKCIIepUMEHTH, lbUXOBHU pe3yiTaTd U Moryhn
TEOPHjCKU MOJIENIM: CIIEKTap M aHM30TPOIHja M033JIMHCKOT KOCMHYKOI 3pauera, TaMHa MaTepHja M TaMHa
eHepruja, uHGuanuja U antponujcku npuHumn. 10. Haemextpucane u potupajyhe npHe pyme: peliema
AjHIITajHOBUX jeHaYnHA, ocoOmHe. 11. TepMoauHaMuKa IPHUX pyTia, XOKUHTOBO 3padycHhe.

Hpakmulma Hacmaea

Ha gacoBuma ce panc u 3aganu; CTYACHTH CaMOCJITAJIHO paae ﬂomahe 3aIaTKe.

IIpenopy4ena auteparypa

1. S. M. Carroll, An Introduction to General Relativity: Spacetime and Geometry, Addison Wesley 2004,
2. B. Schutz, A First Course in General Realtivity, Cambridge University Press 2009.
3. R. d'Inverno, Introducing Einstein’s Relativity, Oxford University Press, 1992.

4. A.P.Lightman, W.H.Press, R.H.Price and S.A. Teukolsky, Problem Book in Relativity and Gravitation,
Princeton, 1975.

5. C.W.Misner, K.S.Thorne and J.A.Wheeler, Gravitation, Freeman Press, San Francisco, 1973.




Bpoj yacoBa akTHMBHE HacTaBe | Teopwujcka HacTaBa: 5 | [TpakTnyna HacTaBa:

MeTtoae usBolhema HacTaBe

IpenaBama (Teopujcka oOpama TEMAaTCKUX jSIUHHIA), pauyHCKe BexOe W nomahim 3amanm, CeMHHApPCKH
pafoBH (CaMOCTAIIHU Paf).

Omnena 3Hama (MakcuMaJanu 0poj moena 100): nomahu 3amanu 10, cemunapcku paa 10, mucmenn ucut 80

Hauna mpoBepe 3Hama MOTy OWTH pa3nuuuTH : (IMCMEHH HCIHUTH, YCMEHH WCIIT, Npe3eHTalja MpojeKTa,
CEeMHHApH UTLL......

*MakcuMalHa qyxHa | ctpannna A4 ¢popmara

Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Gravity 1

Teacher(s): Marija Dimitrijevic Ciric

Status of the subject: elective

Number of ECIIb points:

Condition: Relativistic quantum mechanics, Quantum field theory 1

Goal of the subject
Introduction to General relativity: physical concepts and formalism; understanding of basic principles and
acquiring capability to solve problems.

Outcome of the subject

Students have acquired the basic knowledge on General relativity; 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. Special relativity: review. 2. Manifolds: curvilinear coordinates, vectors, forms, tensors; differencial
calculus; diffeomorphisms, Lie derivative, Killing vectors. 3. Connection and curvature: covariant derivative,
metric connection, geodesics, parallel transport; curvature, torsion. 4. Einstein equations: derivation,




properties, Newtonian limit. 5. Schwarzschild solution: derivation, properties, event horizon, maximal
extension, conformal diagrams. 6. Experimental tests of General relativity: periheloin of Mercury, bending of
light, gravitational red shift. 7. Linearized theory, gravitational waves. 8. Basic cosmology: RW metric,
Friedman equations and different cosmological models. 9. Our Universe: current experimental and theoretical
status; CMB radiation spectrum, Dark matter and dark energy, inflation. 10. More general black hole solutions:
charged, rotating. 11. Thermodynamics of black holes, Hawking radiation.

Practical lectures

Problems are solved and examples are given during the lectures; students have homework to do.

Recommended literature

S. M. Carroll, An Introduction to General Relativity: Spacetime and Geometry, Addison Wesley 2004.
B. Schutz, A First Course in General Realtivity, Cambridge University Press 2009.
R. d'Inverno, Introducing Einstein’s Relativity, Oxford University Press, 1992.

A.P.Lightman, W.H.Press, R.H.Price and S.A. Teukolsky, Problem Book in Relativity and Gravitation,
Princeton, 1975.

C.W.Misner, K.S.Thorne and J.A.Wheeler, Gravitation, Freeman Press, San Francisco, 1973.

Number of active classes | Theory: | Practice:

Methods of delivering lectures

Lectures, 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




