Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3us npeamera: ®usuka Ga3sHux npenasza

HacraBuuk nian Hactapuunm: CyHunna Enesosuh-Xayuh u CeetncnaB Mujarosuh

Craryc npeamera: M36opuau

bpoj ECIIB: 15

YcaoB: [Tonoxxenn ucnutu u3 Craructuuke ¢usuke 1 u Craructuuke pusuke 2

Iwb npeamera
L{wsb je na cTyeHTH yII03Hajy OCHOBHE KOHIIENITE, 3aKOHE U MeTo/ie aHanu3e ¢usuke GazHUX mpesasa.

Hcxon npeamera
Ouexkyje ce ma he cTymeHT OMTH OCOCOOJBEH 32 IPUMEHY YCBOjEHHUX 3aKOHA U METOJAA 32 TEOPHjCKY aHAIU3Y
(ha3HUX TIpenasa Koju ce 1M0jaBJbyjy Y HCTPAKUBAYUKO] MTPAKCH.

Canp:kaj npeamera

Teopujcka nacmasa

Hperneﬂ OCHOBHUX TCPMOJWHAMHUYKUX U CTATUCTUYKO-MCXaHUYKHUX KOHIECIaTa O 3Haqaja 3a OIIHuC (ba?:HI/IX
npenaza. ApoKCUMaIdja Cpelmer IMoJba (BapHjallMOHM METOJ 3a CJI0O00JHY CHEPrHjy U KOPEIAlHUOHY
¢ynkiujy). Teopuja Jlanpay 3a XOMOreHe M HEXOMOTeHe cucTeMe. ['paHuIle NPUMEHJbUBOCTH KIAaCHYHHMX
TeopHja. 3aKOHHM CKanupama y Onum3uHu KpuTuuHe Tauke. ONIITH KOHIENTH METoJa peHOpMallUsaluje.
Penopmanusaija y peaqHoM MpocTOpy. PeHopManm3anuje y UMIyJICHOM mpoctopy. CTaTHCTHUKa Teopuja
nospa. Kosterlitz-Thouless-oB npena3. ErzaktHa pemema. Hymepuuku meroau. JJuHaMudky $hasHu Mpenasm.

Ipaxmuuna nacmasa
Pauyncke BexxOe w/mmu momahu 3agany; mpojexar u3 00JIACTH Koja je o[l IToceOHOT 3HaJdaja 3a CTyJCHTA.

IIpenopy4ena aureparypa

1. H. Nishimori and G. Ortiz, Elements of Phase Transitions and Critical Phenomena (Oxford, 2011)
2. N. Goldefend, Lectures on phase transitions and the renormalization group, (Perseus, 1992)
3. J. Binney, N. Dowrick, A. Fisher and M. Newman, The Theory of Critical Phenomena (Oxford, 1992)
4. C. Domb, The Critical Point (Taylor and Francis, 1996)
Bpoj yacoBa akTHBHE HacTaBe | Teopwujcka HacTaBa: 2 | [IpakTnyna HacTaBa: 2

Metone usBohema HacTaBe
[penaBama, KoHCYNTaNHje, TomMahu 3a1any, ceMUHap (IIpojeKar)

Ouena 3Hamwa (Makcumaanu 0poj moena 100)
[IpakTuuna Hactasa: 20

Cemunapu: 30

Ycemenn uenut: 50

HaunH mpoBepe 3Hama MOTy OWTH pasziawyuTH : (MMMCMEHHW WCIUTH, YCMEHHW HCIT, NMPE3CHTalHja IMpojeKTa,
CEMMHAPH UT/......

*MakcuMaliHa nykHa | crpannna A4 gopmata




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Physics of Phase Transitions

Teacher(s): Sunéica Elezovi¢-HadZi¢ and Svetislav Mijatovi¢

Status of the subject: Elective

Number of ECIIb points: 15

Condition: Statistical Mechanics 1 and Statistical Mechanics 2 passed

Goal of the subject
Introduction to phase transition theory and its applications for analysis of real systems.

Outcome of the subject
After this course, the student will be able to analyze the phase transitions in real physical systems.

Content of the subject

Theoretical lectures

Review of basic thermodynamic and statistical-mechanical concepts relevant to phase transitions.
Mean-field theories. Landau theory for the homogenous and inhomogenous systems. Limits of
applicability of classical theories. General concepts of renormalization group and scailing.
Implementations of the renormalization group (real-space and momentum-space RG). Statistical field
theory. Kosterlitz-Thouless transition. Exact solutions. Numerical methods. Elements of dynamic
critical phenomena.

Practical lectures
Practical exercises and/or homework(s); project from the field of special interest for the student.

Recommended literature
1. H. Nishimori and G. Ortiz, Elements of Phase Transitions and Critical Phenomena (Oxford, 2011)
2. N. Goldefend, Lectures on phase transitions and the renormalization group, (Perseus, 1992)
3. J. Binney, N. Dowrick, A. Fisher and M. Newman, The Theory of Critical Phenomena (Oxford, 1992)
4. C. Domb, The Critical Point (Taylor and Francis, 1996)

Number of active classes | Theory: 2 | Practice: 2

Methods of delivering lectures
Lectures, practical exercises, homework(s), seminars (projects).

Evaluation of knowledge (maximum number of points 100)
Practical exercises: 20

Seminars: 30

Oral exam: 50

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

*maximum length 1 A4 page




