Tabena 5.1 Cnermudukanuja mpeaMeTa Ha CTYIHjCKOM MporpamMy JOKTOPCKHUX CTYIH]a

Ha3us npeamera: CTpykTypa aToMa U MOJIEKyJa

HacraBuuk niau Hacrapuunu: Jlymka [lomosuh

Cratyc npenmeTa: n300pHI

Bbpoj ECIIB: 15

YcaoB: OCHOBHM KypC KBaHTHE MEXaHUKE

usb npeamera
Ymo3HaBame ca METOANMAa KBAaHTHE TEOpHje CTPYKTYpe aroMa W MOJeKyJla Ha HHUBOY KOjU
omoryhaBa lbUXOBY PUMEHY Y MOJICPHUM UCTPAKUBAKBUMA.

Hcxon npenmera

PasymeBame eHOMEHA BE3aHHX 3a CTPYKTYpy aToMa U Monekyia. CaBinajgaHe TEXHUKE MOTpeOHe
32 CaMOCTAJIHW HWCTPaXUBAYKH pajl y HU3Y OONACTH y KOjUMa C€ KOPHCTH KBAaHTHA TEOpHja
CTPYKTYpE aToMa M MOJIeKyJIa.

Canp:xaj npeamera

Teopujcka nacmaea

1. Atomu 1 joHH

1.1. JenHno-enexTpoHcku cuctemy, 1.2 Buiie enekTpoHcku cuctemy, 1.3 EnekTpoMarueTHu npenasu
2. ATOMCKY CHEKTpH

2.1. Enextpon y mogudukoBanom KymornoBom notennujany,2.2 Crpera kaHana, 2.3 Bumekananaa
TeopHja KBaHTHUX Jedekara, 2.4 aTOMH y CIIOJbAIIHEM TTOJbY

3. HN3zabpanu npobiemu U3 CTPYKType aroma (TI0 MPeropyu MEHTOPa)

4. Monexkynun

4.1 Kperame eleKTpoHa y 1oJby (PMKCUPAHUX je3rapa, 4.2. Anujadarcka anpoKCHUMaIlnja,

4.3. bopH-OnenxajmepoB Meton, 4.4 JIBoaromcku Monekynu, 4.5 [TonmaToMcKi MOJIEKYTH

5. M3abpanu npobremMu U3 CTPYKType MoJieKyra (1o MPernopyIr MEHTOpa)

IIpenopyuena jureparypa
1. Harald Friedrich, Theoretical atomic physics, Springer-Verlag Berlin Heidelberg, New
York, 1998
2. Mitchel Weissbluth, Atoms and molecules, Academic press, New York, San Francisco,
London 1978
3. Herman Haken and Hans Cristoph Wolf, Molecular Physics and elements of quantum
chemistry, Springer - Verlag Berlin, Heidelberg 1995

bpoj yacoBa aktuBHe | Teopujcka HacTaBa: ONMIIMOHO [IpakTuyHa HacTaBa: -
HacTaBe

Metoae uzsohema HacTaBe
TpeJlaBamka, KOHCYITAIHje U CTYJACHTCKA CEMUHAPH

Onena 3Hama (MakcumMaaHu 0poj moena 100)
ycmenu ucnut: 80, cemunapu: 20




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Structure of atoms and molecules

Teacher(s): Duska Popovié¢

Status of the subject: elective

Number of ECIIb points: 15

Condition: Quantum mechanics (undergraduate)

Goal of the subject
Introduction to the methods of the quantum theory of structure of atoms and molecules at the level
that enables their application in modern research.

Outcome of the subject

Understanding of the phenomena related to the structure of atoms and molecules. Mastered
techniques that are needed for independent research in various fields in which quantum theory of
the structure of atoms and molecules is used.

Content of the subject
Theoretical lectures

1. Atoms and lons

1.1. One-electron systems,1.2 Many-electron systems,1.3 Electromagnetic transitions

2. Atomic Spectra

2.1. One electron in a modifierd Coulomb potential ,2.2 Coupled channels, 2.3 Multichannel
quantum defect theory (MQDT), 2.4 Atoms in external fields

3. Selected problems in atomic sructure theory (recommended by mentor)

4. Molecules

4.1 Motion of electrons in the field of fixed nuclei, 4.2. Adiabatic approximation,

4.3. Born-Oppenheimer method, 4.4 Diatomic molecules, 4.5 Poliatomic molecules

5. Selected problems in molecule sructure theory (recommended by mentor)

Recommended literature
1. Harald Friedrich, Theoretical atomic physics, Springer-Verlag Berlin Heidelberg, New
York, 1998
2. Mitchel Weissbluth, Atoms and molecules, Academic press, New York, San Francisco,
London 1978
3. Herman Haken and Hans Cristoph Wolf, Molecular Physics and elements of quantum
chemistry, Springer - Verlag Berlin, Heidelberg 1995

Number of active classes | Theory: optional | Practice: -

Methods of delivering lectures
lectures, consultations and student presentations

Evaluation of knowledge (maximum number of points 100)
oral exam: 80, seminars: 20




