Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3zus npeamMera: Puzuka CynmepnpoBoJIHOCTH

HacraBauk wim HactapHunm: Mitniia Munosanosuh, [lapko Tanackosuh, 3opan Panosuh

Craryc npeamera: u30opHU

bpoj ECIIB: 15

YcaoB: KBanTHa cTaTUCTHYKA (l)I/I3I/IKa, Teopnja KOHJCH30BaHOT crama/dPusuka YBPCTOI' CTamba

Iwb npeamera
Yno3HaBame CTyJCHATA ca IPUPOJOM CYIEPIIPOBOAHOCTY METAlla U JIETypa.

Hcxon mpeamera
Kpamndukanmja 3a Hay9IHE pai.

Capap:xaj npeqmera
Teopujcka nacmasa
1. MUcropmjcku mperieq U OCHOBH (EHOMEHOJIOTHjE: WACaTHA TPOBOJHOCT, MICANHU IHjaMarHETH3aM
(Meissner-oB edekar).
2. London-osa u Ginzburg-Landau-osa teopuja.
3. Muxkpockoncka Bardeen-Cooper-Schrieffer (BCS) teopuja: CoOper-oBu mapoBH, eleKTpOH-(GOHOH
HHTEPAaKIIMja Kao pasjior ClapuBama, BAPHUjalliOHH PadyH.
4. Bogoliubov-meB Meton 3a aujaronanusanujy BCS XaMunronujana y apoOKCUMAIU]H CPEALET MMOJba.
5. Besa msmely BCS u Ginzburg-Landau-ose teopuje (Gorkov).
6. MarneTHe ocobuHe cynepnpoBoHuka || BpcTe: BOPTEKCH U KPUTHYHE CTPYje.
7. Edekru tynenupama u Josephson-os edexar.
8. Ksantau uaTepdepomerpu-SQUIDS u muxoBa mpuMeHa.
9. OcHoBHe nH(MOPMAIHje 0 BUCOKOTEMIIEPATYPHOj CYNEPIPOBOIHOCTH.
10. da3Hu aujarpamMu cyneprnpoBOIHHKA Ha 0a3u KynpaTa, THUKTHIA U TEIIKHX (epMHUOHA.

Hpakmu!ma Hacmaea

IIpenopy4ena Jureparypa

M. Tinkham, Introduction to Superconductivity (McGraw-Hill, 1996)
V. V. Schmidt, The Physics of Superconductivity (Springer, 1997)

J. R. Schrieffer, Theory of Superconductivity (Taylor & Francis, 1999)

Bpoj yacoBa aKkTHBHE HACTaBE | Teopujcka HacTaBa: 2 | IIpakTuuna HacTaBa: 2

Metone usBohema HacTase
[MpenaBama (Teopujcka 00paaa TEMATCKUX jeIMHUIIA, TIPUMEPH), pauyHCKe BexOe (omahu 3amaum), ceMuHap.

Ouena 3Hamwa (Makcumasanu Opoj moena 100)

Haumn mpoBepe 3Hama MOTy OWTH pasnuyuTH : (IIMCMEHW WCIHUTH, YCMEHH WCHT, NpPE3eHTallHja IpOjeKTa,
CEeMHHApH UT/L......




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Physics of Superconductivity

Teacher(s): Milica Milovanovi¢, Darko Tanaskovi¢, Zoran Radovié

Status of the subject: elective

Number of ECIIB points: 15

Condition: Quantum Statistical Physics, Solid State Physics

Goal of the subject
Introduction to the physics of superconductivity of metals and alloys.

Outcome of the subject
Qualifying for the scientific research.

Content of the subject
Theoretical lectures

Historical overview and phenomenology. The London and the Ginzburg-Landau theory. Microscopic
Bardeen-Cooper-Schrieffer (BCS) theory: Cooper pairs, electron-phonon interaction as the origin of
the attractive interaction, variational approach and solution by canonical transformation. Magnetic
properties of type Il superconductors: vortices and critical current. Tunneling and the Josephson
effect. Quantum interferometers (SQUIDs) and applications. Basic information on high-temperature
superconductivity of cuprates.

Practical lectures

Recommended literature

M. Tinkham, Introduction to Superconductivity (McGraw-Hill, 1996)
V.V. Schmidt, The Physics of Superconductivity (Springer, 1997)

J. R. Schrieffer, Theory of Superconductivity (Taylor & Francis, 1999),

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

Methods of delivering lectures
Lectures and tutorials, problems, seminar

Evaluation of knowledge (maximum number of points 100)

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




