Tabena 5.1 Cnermudukanuja mpeaMeTa Ha CTYIHjCKOM MporpamMy JOKTOPCKHUX CTYIH]a

Ha3us npeamera: @usnka HeypeljeHux cuctema

HactaBuuk uin HacraBaunu: Mrop ®panosuh

CraTyc npenmera: n300pHU

Bbpoj ECIIB: 15

YcaoB: nonoxen ncnut u3 CTaTUCTHYKE (1)1/131/11(6 u Ousuke KOHIACH30BaHOI CTamkba

n/b npenmera

Llweb je 1a CTyneHTH yIO3HAjy OCHOBHE KOHIICTITE, 3aKOHE M METoJe aHaiu3e Gu3nke HeypeheHux
cucTeMa

Hcxon nmpeamera

Ouexkyje ce na he cTyneHT OUTH 0CIOCO0JbEH 32 TPUMEHY YCBOjEHUX 3aKOHA M METOJIa y N3Y4aBamy
HeypeheHux cucrema

Canp:xaj npenmera
Teopujcka nacmasa

Onmty koHIEnTH. Mojen mepkonaiyje ¢ mpuMeHama: Kiactep OpojeBu u (pakTaiHa CTPYKTypa
KJIacTepa; 3aKOHH CKaIMpama H peHOpMain3alona rpyna. Paspehenn marnern. CiydajHe moBpIm
u ®BUXoB pacT. Exciuranmje ¢pakTtanHuX CTpyKTypa. AHoManHa audy3Wja W HapylleHke
eproguyHocTd. [IpoBomHOCT ciywajHux Mpexa. [Ipemasu Tuma nokandH3aldja—AesoKalu3aluja.
OcoOuHe crakana; aHOMalWje, Mpesia3 M3 TEYHOT Y CTrakiacto crame. CHIuHCKa CTakia:
eKCTIEPUMEHTAHE YUEbEHHIIE; TEOPH)jCKH MOJICIIH; METO/] peIINKa U HapylIeHa CUMETPHja PeIUInKa;
aging ¢enomen. IlonuMepu: eKCIEPUMEHTATHE YHWILEHHIIE, CTATHCTHYKE OCOOWHE M OCHOBHH
MOJIEJIH; TOJIMMEPH y TOOPUM M JIOIIMM PAacTBOPUMA; I'eJIOBH; JTUHAMHKa MOJMMepa; Be3a u3mehy
CTAQTHCTHKE TIOJIMMEPA U KPUTHYHUX (PEHOMEHA.

Hpakmutma Hacmaea

PauyHcke BexOe u/vnu nomahiu 3agaiy; ceMuHap/mpojekaT U3 001acTy Koja je oJ1 oceOHOr 3Hauaja
3a CTyJICHTa

IIpenopy4yena aureparypa

=

D. Stauffer and A. Aharony, Introduction to Percolation Theory (Taylor & Francis, 2003);
2. K. Binder and W. Kolb, Glassy Materials and Disordered Solids (World Scientific, 2005);
3. H. Nishimori, Statistical Physics of Spin Glasses and Information Processing

(Oxford, 2001);
4. R. Zallen, The Physics of Amorphous Solids (Wiley, 1998);
5. M. Rubinstein and R. H. Colby, Polymer Physics (Oxford, 2003) .

Bpoj wacoma aktuBHe | Teopujcka HacTaBa: 2 [MpakTuHa HacTaBa: 3
HacTaBe

Mertone n3Bohema HacTaBe

[IpenaBama, KOHCYJITaIMje, padyHCKe BexOe, qomahu 3amamu, ceMuHap/mpojexar

Ouena 3Hama (MakcuMaaHu 6poj moena 100)

yemenn ucnut (50 moeHa), cemuHap/npe3eHTanuja mnpojekra (30 moeHa), pauyHcke BexkOe/momahn
3anay (20 moeHa)




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Physics of disordered systems

Teacher(s): lgor Franovi¢

Status of the subject: elective

Number of ECIIb points: 15

Condition: statistical physics, condensed matter physics

Goal of the subject

Introduction to the physics of disordered systems and its applications for analysis of real systems

Outcome of the subject

After this course, the student will be able to understand and analyze the phenomena arising in the
physics of disordered systems.

Content of the subject
Theoretical lectures

General concepts. Percolation model with applications: cluster numbers and fractal structure of
clusters; scaling and renormalization group. Diluted magnets. Random surfaces and their growth.
Elementary excitations on fractal structures. Anomalous diffusion and ergodicity breaking.
Conductivity of random resistor networks. Localization-delocalization transition. Glasses: liquid-
glass transition; anomalies. Spin glasses: experimental facts; models; replica approach; replica
symmetry breaking; aging phenomenon. Polymers: experimental facts; statistical properties and
basic models of polymer chains; polymers in good and poor solvents; gels; polymer dynamics;
relationship between polymer statistics and critical phenomena.

Practical lectures

Exercises and/or homework assignments and mandatory problems; seminar/research project from the
field of particular relevance for the student’s doctoral thesis

Recommended literature

D. Stauffer and A. Aharony, Introduction to Percolation Theory (Taylor & Francis, 2003);
K. Binder and W. Kolb, Glassy Materials and Disordered Solids (World Scientific, 2005);
H. Nishimori, Statistical Physics of Spin Glasses and Information Processing (Oxford, 2001);
R. Zallen, The Physics of Amorphous Solids (Wiley, 1998);
M.

1.
2.
3.
4.
5. M. Rubinstein and R. H. Colby, Polymer Physics (Oxford, 2003).

Number of active classes | Theory: 2 | Practice: 3

Methods of delivering lectures

lectures, consultations, exercises, homework assignments, seminar/student project

Evaluation of knowledge (maximum number of points 100)

oral examination (50 points), project presentation/seminar (30 points), exercises/homework
assignments (20 points)




