Tabesaa 5.1 Cneundukanija mpeaMera Ha CTYIHjCKOM IMPOTPaMy JOKTOPCKHX CTyIHja

Ha3sus npeamera: Kommjyrepcko MoJesIoBambe CTPYKTYPHHX H €JIEKTPOHCKHX 0COOMHA MaTepHjaja

HacraBuuk nian Hactasuunm: Henan Bykmuposuh

Craryc npeamera: u30opHU

bpoj ECIIB: 15

Yeaon: Teopuja KOHICH30BaHOT cTamba / DU3KKa YBPCTOT CTarkba

Iwb npeamera
VYro3HaBame CTyAEHaTa ca TeopujoM (GYHKIHMOHANA TYCTHHE M HEHMM IpUMEHaMa Ha HW3pavyyHaBambe
(U3MYKUX BEJIMYMHA YBPCTHUX Tela.

Hcxon npeamera

OmmagaBame TeopHujoM (YHKIMOHANA TYCTHHE W amlpoOKCHMaljaMa Koje ce Yy OKBHPY e KOpPHCTE.
Ocmioco0spaBame cTy/ieHaTa 3a Kopuiheme HEKOT 0/ CTaHIapAHUX IporpaMa 3a KOMIIjYTEpCKO MOJIEIIOBAE
MaTepyjasa 3aCHOBAaHO HAa OBOM METOJY.

Canp:kaj npeamera

Teopujcka nacmasa

XamunToHujan uBpcror Tena. bopH-OnenxajmepoBa ampokcumandja. XoenOepr-Konoee teopeme. Kow-
[IlamoBe jemHauuHe. AMPOKCHUMAIMjE 32 H3MEHCKO-KOPETAIMOHH (DYHKIIMOHAJ: alpOKCHMaldja JOKaJIHEe
I'yCTHHE, TeHepaji30BaHa TIpajdjeHTHA anpokcuManuja, uta. XeiamaH-DejumanoBa Teopema. [Ipernen
HyMEpHYKHX UMIUIEMEHTAINja ¥ pa3InuuTuM OazucuMa u mocrojehux pagyHapckux mporpama. [Ipumene 3a
padyHame CTPYKTYpHHX, €JICKTPOHCKUX, MEXaHIMIKUX, TOIUIOTHAX U JPYTUX 0cOOMHA MaTepHjaa.

Ipaxmuuna nacmasa

Kopumheme Hekor ox mocrojehnx pauyHapckux kogoBa (Abinit, Quantum Espresso,...) 3a mpopadyH:
-KOHCTaHTe pelIeTKe MaTepujaa.

-30HCKE CTPYKType MaTepHjaia.

-eHepruja GoHoHa y MaTepujay.

-eJJaCTUYHUX KOHCTaHTH Marepujaa.

IIpenopy4ena Jureparypa

1. F. Giustino, Materials Modelling using Density Functional Theory, Oxford University Press, 2014.

2. R. Martin, Electronic Structure: Basic Theory and Practical Methods, Cambridge University Press,
Cambridge, 2004.

Bbpoj uacoBa axkTnBHE HactaBe | Teopujcka HacraBa: 2 wuwaca | [IpakTnyHa HactaBa: 2 4aca HEEJbHO
HeJIeJbHO

Metone usBohema HacTaBe
[penaBama, pauyHcKe BexOe, KOHCyNTanyje, roMahn 3aaim.

OueHa 3Hamwa (MakcuMasaHu 0poj moena 100)
nomahu 3agarm 50, yemenu ucnut 50




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Computational modelling of structural and electronic properties of materials

Teacher(s): Nenad Vukmirovi¢

Status of the subject: elective

Number of ECIIb points: 15

Condition: Solid State Physics

Goal of the subject
Introduction to density functional theory and its applications for calculations of physical properties
in solid state.

Outcome of the subject

After the course the student will be familiar with density functional theory and the approximations
that are used within it. The student will be capable of using some of the existing programs for
computational modelling of materials based on density functional theory.

Content of the subject

Theoretical lectures

Solid-state Hamiltonian. Born-Oppenheimer approximation. Hohenberg-Kohn theorems. Kohn-
Sham equations. Approximation for exchange-correlation potential: local density approximation,
generalized gradient approximation, etc. Hellmann-Feynman theorem. Overview of numerical
implementations using various basis sets and existing computational codes. Applications for
calculations of structural, electronic, mechanical, thermal and other properties of materials.

Practical lectures

Application of some of the existing computational codes (Abinit, Quantum Espresso,...) for the
calculation of:

-the lattice constant of the material.

-the band structure of the material.

-phonon energies in the material.

-the elastic constants of the material.

Recommended literature

1. F. Giustino, Materials Modelling using Density Functional Theory, Oxford University Press, 2014.

2. R. Martin, Electronic Structure: Basic Theory and Practical Methods, Cambridge University Press,
Cambridge, 2004.

Number of active classes | Theory: 2 hours per week | Practice: 2 hours per week

Methods of delivering lectures
Theoretical and practical lectures, tutorials, homeworks.

Evaluation of knowledge (maximum number of points 100)
homeworks 50, oral exam 50




