Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3zus npeamera: EﬂeKTpOHCKI/I TpaHCIIOPT yjaKO KOpCJIMCAHUM CUCTCMUMA

Hacrapauk wim HactapHunm: Jlapko Tanackosuh

Craryc npeamera: u30opHU

bpoj ECIIB: 15

YcaoB: KBanTHa cTaTUCTHYKA (1)I/I3I/IK3., Teopnja KOHJCH30BaHOT crama/Dusuka KOHJCH30BaHOI' CTalka

Iwb npeamera
VYno3HaBame ca IUHAMHYKOM TeopujoM cpeamer mosba (DMFT) m meHOM NpuMEHOM Y NpopadyHy
TPaHCIIOPTHUX M TEPMOAMHAMUYKHUX OCOOMHA MaTepHjaia ca jakiuM eJIeKTPOHCKUM Kopearujama.

Hcxon npeamera
Ocmoco0spaBame CTy/IeHaTa 32 HAYy9HHU paj y3 MPIMEHE THHAMHYKE TEOPHje CPEeNET ToJba.

Capap:xaj npeqmera

Teopujcka nacmasa

UzBoheme DMFT jemnaumna 3a XabapmoB Mojen y TUMeCY BelHKOT Opoja cycena. Metoau pemasama DMFT
jeAHauMHA: WTEpaTWBHa IepTypOaTuBHAa Teopwja M kBaHTHM Monte Kapno merox. ®aszHu amjarpam
MOJYTIONYHEHOT XabaploBOor Mojefla M TPAHCIOPTHH PEXUMH. TpaHCHOPT y JAonupaHoM MoToBoM
usonatopy. TpaHcopTHe ¥ TepMOJUHAMHUYKE OCOOUHE 3a IepUOANYaH AHAEPCOHOB MOJENL.

Ipaxmuuna nacmasa
JHemoHcTpauyje u BexOe y3 kopuinheme nocrojehux (MHTEPHUX M jaBHO JOCTYITHUX) KOJOBA U y3 NHCAHE
jeIMHOCTaBHUX MPOrPAMCKHX CKPHIITH Y MporpaMcKuM jesunuma Python, C, wiau Fortran.

IIpenopy4ena aureparypa

1. A. Georges, G. Kotliar, W. Krauth, and M. J. Rozenberg, Dynamical mean-field theory of strongly
correlated fermion systems and the limit of infinite dimensions, Rev. Mod. Phys. 68, 13 (1996).

2. K. Haule, Advanced Computational Physics, Special Topics in Condensed Matter Physics,Lecture Notes,
Rugtgers University, http://www.physics.rutgers.edu/~haule/681/

bpoj uacoBa akTHBHE HAacTaBe | Teopujcka HacTaBa: | IIpakTuyHa HacTaBa:

MeTtoae usBolhema HacTaBe
NpeaBama, Bexbe, ceMuHapu

Ouena 3Hamwa (Makcumasanu 0poj moena 100)
nomahu 3amanu 60%, ycmene mpesentaimje 40%

Hauun npoBepe 3Hawa MOry OWTH pa3iuyuTh : (IIMCMEHW HCIUTH, YCMEHH HCIHT, Npe3eHTaluja IpojeKTa,
CEMHHAPH UTL......




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Electronic transport in strongly correlated sytems

Teacher(s): Darko Tanaskovi¢

Status of the subject: elective

Number of ECIIB points: 15

Condition: Quantum Statistical Physics, Solid State Physics

Goal of the subject
Introduction to dynamical mean field theory (DMFT) and its applications in the calculation of transport and
thermodynamic properties of materials with strong electronic correlations.

Outcome of the subject
Qualifying for the research using the methods of the dynamical mean field theory.

Content of the subject

Theoretical lectures

Derivation of the DMFT equations for the Hubbard model in the limit of infinite coordination number.
Methods of the solution of the DMFT equations: iterated perturturbation theory and Quantum Monte Carlo
methods. Phase diagram and transport regimes for the half-filled Hubbard model. Tranpsort in doped Mott
insulators. Transport and thermodinamic properties of the periodic Anderson model.

Practical lectures

Demonstrations and excercizes using the existing (internal and publicly available) codes and writing simple
scripts in Python, C or Fortran pragramming language.

Recommended literature

1. A. Georges, G. Kotliar, W. Krauth, and M. J. Rozenberg, Dynamical mean-field theory of strongly
correlated fermion systems and the limit of infinite dimensions, Rev. Mod. Phys. 68, 13 (1996).

2. K. Haule, Advanced Computational Physics, Special Topics in Condensed Matter Physics,Lecture Notes,
Rugtgers University, http://www.physics.rutgers.edu/~haule/681/

Number of active classes | Theory: | Practice:

Methods of delivering lectures
lectures, computational exercises, seminars

Evaluation of knowledge (maximum number of points 100)
homeworks 60% , oral presentations 40%

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




