Tabena 5.1 Crennpukanuja npeaMeTa Ha CTYIHjCKOM MPOTpamMy JOKTOPCKUX CTYyIHja

Ha3zus npeamera: @u3uka 1ueJeKTPUKA U (epoesieKTPUKA

Hacrapauk wim HactapHunm: aAp Caasuna Maneruh, np Mapuja Ileposuh

Cratyc npeamera: u300pHHu

bpoj ECIIB: 15

YcaoB: Puzuka YBPCTOI CTalbha, du3uka KOHAe30BaHe MaTepnje

Iwb npeamera
Ocnoco0/baBame CTy/leHATA 3a MPUMEHY M Pa3B0j HAYYHUX M CTPYYHHX 3Hama M3 oliacTu u3nke
JIMHEAPHHUX JUeJIeKTPHKA.

Hcxon npeamera
PazymeBame d¢eHoMeHa Yy KpucTtaJdHuM u amoppuHum cucremuma. Capiagane oarosapajyhe
eKcIepHMEeHTAaJIHe TeXHHKe MOoTpedHe 32 CaMOCTATHI HCTPAKUBAYKH Pajl.

Canp:kaj npeamera

Teopujcka nacmasa

Knacugpuxayuja  Ouenexmpuxa. Enacmuunu u moniomnu mexanusmu noiapusosarsa. Besa usmehy
Ouenekmpuine nponycmabusocmu u noaapuzaduriocmu. bopnos u Kupkeydos moden. Onzazeposa meopuja.
Komnnexcna u ounonna xopenayuona gynkyuja. Huenexmpuunu 2ybuyu. Modeau penaxcayuonux npoyeca
(Hebajes moden). Quempubyyuja penraxcayuonux eépemena (Cole Cole, Cole Davidson, Havriliak Negami)
Heexcnonenyujamnu penaxcayuonu npoyec. Kpamep-Kpamepcose penayuje. @ynxyuja memopuje y Cole-Cole
sakony. @pakmanna npupoda ouerekmpuunoz oosuea. Ilpumere.

Knacugpuxayuja nenuneapnux ouenexmpuxa. Mexanusmu asnoz npenasa. Esonyyuja domencke cmpyxmype.
Anmucpepoenexmpuyu  u  nuezoenexmpuyu. Heceojcmeenu  epoenekmpuyu.  Mexanusmu — npoboja
Ouenexmpuxa. Ipumepu u npumere.

Ipakmuuna nacmasa
Casnaoasare 00208apajyiux excnepuMeHmaniux mexHuKa nompeoHux 3a CamoCmaian UCMpanicueauku pao
(Ouenexmpuyna, unppaypseena cnekmpockonuja).

IIpenopy4eHna jureparypa:
1. A.Jonscher, Dielectric relaxation in solids, Chelsea Dielectric Press., London, 1983
2. M. E. Lines and A. M. Glass, Principle and Applications of Ferroelectrics and Related Materials,,
Clarndon Press, Oxford, 1977.
Smolenskii GA, et al. Ferroelectrics and Related Materials. New York: Gordon and Breach, 1984.
J. C. Burfoot, Ferroelectrics, An introduction to physical principles, Van Nostrand, 1967
J. Dojéilovi¢, Fizika dielektrika, Fizi¢ki fakultet 2009. Skripte.
F. Kremer, A. Schénhals (eds.), Broad band dielectryc spectroscopy, Springer-Verlag Berlin
Heidelberg 2003.
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ITomohna nuTeparypa

Unanmy n3 Mel)yHapoIHUX yacomuca

Bpoj yacoBa akTMBHE HacTaBe I Teopwujcka HacTaBa: 4 I ITpakTnyna HacTaBa:l

Metone usBohema HacTase
IIpenaBama, KOHCYJITaNNje, MPETPAKABaILE JIUTEpaType,

Ounena 3Hama (MakcuMaJHu Opoj moena 100)
AKTHBHOCT y TOKY paaa: 10
Cemunap: 40, Ycmenn: 50

Haumn npoBepe 3Hama Mory OWTH pa3nuuuTH : (HMCMEHM HMCIHUTH, YCMEHH MCHT, NpE3EHTalfja MpOjeKTa,
CEeMHHApH UT/L......




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Physics of dielectric and ferrolectrics

Teacher(s): Slavica Maletic/ Marija Perovi¢

Status of the subject:

Number of ECIIb points:15

Condition: elective  Solid state physics undergraduate course

Goal of the subject
Enabling students to apply and develop scientific and professional knowledge in the field of physics
of dielectrics.

Outcome of the subject
Understanding the described phenomena and adopting the theoretical basis and practical knowledge which are
necessary for independent scientific research in the field of dielectric physics.

Content of the subject
Theoretical lectures

Classification of dielectrics. Elastic and thermal mechanisms of polarization. The relation between dielectric
permittivity and polarizability. Born and Kirkwood model. Onzager - theory.

A complex dielectric permittivity and dipole correlation function. Dielectric losses. The relation between
dielectric permittivity and polarizability. Models of relaxation processes ( Debye model). Distribution of
relaxation times (Cole Cole, Cole Davidson, Havriliak Negami). Non-exponential relaxation process.
Kramers - Kronig relations. Dielectric memory function in the Cole - Cole law. Kohlrausch-Williams-Watts
(KWW) nonexponential behaviour in complex systems.

The fractal nature of the dielectric response. Applications. Classification of the nonlinear dielectrics. Phase
transition mechanism. Evolution of the domain structure. Antiferoelectrics, piezoelectrics. No-intrinsic
ferroelectrics. The mechanisms of dielectric breakdown.

Practical lectures

Practical work in the laboratories (dielectric, infrared spectroscopy ...)

Recommended literature
1. Jonscher, Dielectric relaxation in solids, Chelsea Dielectric Press., London, 1983
M. E. Lines and A. M. Glass, Principle and Applications of Ferroelectrics and Related Materials,,
Clarndon Press, Oxford, 1977.
Smolenskii GA, et al. Ferroelectrics and Related Materials. New York: Gordon and Breach, 1984.
J. C. Burfoot, Ferroelectrics, An introduction to physical principles, Van Nostrand, 1967
J. Dojéilovi¢, Fizika dielektrika, Fizicki fakultet 2009. Skripte.
F. Kremer, A. Schonhals (eds.), Broad band dielectryc spectroscopy, Springer-Verlag Berlin
Heidelberg 2003.
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Number of active classes | Theory: 4 | Practice: 1

Methods of delivering lectures
Lectures, consultations, homework, seminars.

Evaluation of knowledge (maximum number of points 100)
Project presentation: 40, corsework: 10 oral exam: 50

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




