Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Hasus npeamera: Teopuja (pyHKIMOHANA I'yCTHHE

HacraBauk nian Hacrapaunu: JKesnpko llpuBanuanun

Craryc npeamera: u30opHU

bpoj ECIIB: 15

YeioB: KBanTHa MexaHuKa (OCHOBHE CTYH]E)

Iwb npeamera
VYno3HaBame ca ocHoBama Teopuje (yHkuuoHana ryctuHe (DFT), HeonmxogHuMX 3a HMCTpaKMBAa4yKH pajg y
obnactuma caBpeMeHe (PU3HKe KOje MOYHBajy Ha IIPUMEHH OBOT METO/A.

Hcxon npeamera

PasymeBame Haj3HAYajHUjUX HIEja MeToAa TeopHje (QYHKIMOHAIA TYCTHHE, NPEIHOCTH Y OJHOCY Ha
aNTepHATHBHE METOZE OITMCa CHCTEMa MHTEeparyjyhux eleKTpoHa, OCHOBHHUX aclieKaTa MpaKTHIHE IMPUMEHE
METO/a ¥ YBHJ Y OTpaHHYCHAa KaJa je y MUTamby HEroBa MpUMEHa.

Canp:kaj npeamera

Teopujcka nacmasa

1.Teopeme XoenOepra u Kona. 2. Kon-lllamoBe jennaumne. 3. Haj3HauajHuju (YyHKIMOHAINW HM3MEHCKO-
Kopenanuone ecHepruje. 4. CamoycariarieHa mporeaypa perraBama Kou-lllamose jemnaumne 5. ,All-
electron wMeroau M Meron mnceypomoreHuujana. 6. M30op 0Oaszuca npu npuMeHH Teopuje (yHKIHOHAa
T'YCTHHE: PaBHHU TaJIaCH U JIOKAJIM30BaHe opOHTaIe.

Hpakmu!ma Hacmaea

IIpenopy4ena aureparypa

1. J. Toulouse, Introduction to density functional theory (Universite Pierre et Marie Curie et CNRS, Paris,
2017).

2. K. Burke, The ABC of DFT. (University of California, 2007).

3. R. M. Martin, Electronic Structure: Basic Theory and Practical Methods. (Cambridge University Press,
2004).

Bpoj uacoBa akTHBHe HacTaBe | TeopHjcKa HACTaBa: | Hpaxtiuna nacrasa:

Metone usBohema HacTaBe
Koncynranuje u ceMuHapu.

Ouena 3Hamwa (MakcumaJjnu Opoj noesa 100)
Jomahu 3amamu 50, cemunap 50.

Haumn npoBepe 3Hama Mory OMTH pa3nuuuTH : (IMCMEHM HMCIHUTH, YCMEHH MCHT, NpE3EHTalfja MpOjeKTa,
CEMMHAPH UT/......

*MakcuMalHa aykHa | crpannma A4 gopmata




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Density Functional Theory

Teacher(s):Zeljko Sljivan¢anin

Status of the subject: elective

Number of ECIIB points: 15

Condition: Quantum Mechanics (undergrad)

Goal of the subject
Introduction to the basics of density functional theory (DFT), necessary for conducting research in the fields of
modern physics that are based on the application of this method.

Outcome of the subject

To understand the essential concepts of the method, advantages of the density functional theory compared to
alternative methods used to describe systems of interacting electrons, the basics of applied DFT and awareness
of the limitations of the method.

Content of the subject

Theoretical lectures

1. The Hohenberg-Kohn theorems. 2. The Kohn-Sham equations. 3. The most important exchange-correlation
functionals. 4. Self-consistent procedure to solve the Kohn-Sham equations. 5. All-electron and
pseudopotential methods. 6. The basis set: plane waves and localized orbitals.

Practical lectures

Recommended literature

1. J. Toulouse, Introduction to density functional theory (Universite Pierre et Marie Curie et CNRS, Paris,
2017).

2. K. Burke, The ABC of DFT. (University of California, 2007).

3. R. M. Martin, Electronic Structure: Basic Theory and Practical Methods. (Cambridge University Press,
2004).

Number of active classes | Theory: | Practice:

Methods of delivering lectures

Consultations, seminars

Evaluation of knowledge (maximum number of points 100)
Home-work exercises 50, seminars 50

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

*maximum length 1 A4 page




