Tabena 5.1 Crienudpukanuja npeaMeTa Ha CTYIUjCKOM MPOTpamMy JOKTOPCKUX CTYyIHja

Ha3zus npeamMera: Pu3uKa aTOMCKHX CyJapHHUX Impoueca

Hacrapnuk wim Hacrapuuum: IN'opan ITonapuh

Craryc npeamera: U360pHu

bpoj ECIIB: 15

YcaoB: KBanTHa Mexanuka, AToMcka (pusnka, Puzuka MojiekyJia

b npeagmera

Yrno3HaBame OCHOBHHX eKCIIEPUMEHTAJTHUX TEXHHKA Yy aTOMCKOj M MOJIeKyJIcKoj ¢pu3nnu 3HAYajHUX 3a
pPax M MaHUNYJanujy  aTOMCKHM  4YecTHHaMa  (CIIEKTPOCKONHja, BayyMcKa  TeXHHKa,
MJIa3eBH,cUMYyJIanuje..). PasymeBame 0CHOBHMX (PM3MYKHMX KOHLENAaTa HHTEPAKIHja aTOMCKHMX YecTHIA
u moryhe npuMeHe TexHHKa BHCOKe pe30/ylHje Y HAYYHHM HMCTPAKMBAambUMA, MeJIUIMHH, TEXHUIH H
uHaycrpuju. Ocmocod/baBame CTydeHaTa 3a paJ y MCTPaKUBAYKOj JaGopaTopuju wiu mpenaysehy
0a3upaHOM Ha 3HaBy BHCOKeE TeXHOJIOTHje.

Hcxon npeamera

YcBajame 0OCHOBHHX 3HaH-a U3 00J1acTH (pu3uKe aTOMCKHX cyJapHUX npoueca. CnocodHOCT pasymMeBamba
U JepuHHCAE NOjMOBA 32 ONMCUBAK€ ATOMCKUX cyaapa. PasymeBame KjaacupUKaluja aTOMCKHX
cyAapHHX npoueca. Paspujame cnoco0HOCTH 32 0aB/bere HCTPAKNBAYKHM PAaJoOM Yy 0B0Oj 00/1acTH.

Canp:kaj npeamera

Teopujcxa nacmasa

3nauaj amomckux cyoapuux npoyeca 3a YNO3HAGAIE CMPYKMype amoMCKUx uecmuyd. Ynosnaearse ca
OCHOGHUM NOJMOBUMA U3 oOracmu pusuxe amomcKkux cyoapuux npoyeca. Tunosu cyoapa u knacugpuxayuja
amomckux cyoapnux npoyeca. Humepaxyuje enexmpouna ca amomuma u morexyauma. Enacmuunu cyoapu.
Enexmponcko, pomayuono u eubpayuono nobyhusamwe. Jonusayuja u oucoyujayuja. Hqucoyujamusna
JOoHusayuja u oucoyujamusHu 3axeam.

Humepaxyuje ca jonuma amoma u monexyra. /eoerexkmponcka pexombunayuja. Onuc excnepumenmantux
ypehaja. Ilpeened ocnognux meopujckux mooena 3a onuc cyoapa. Mnmepaxyuje mewkux secmuya, jonuzayuja,
PasMeHa HAaeneKmpucarba, 3axeam eneKmpona u eeposéamnolia pacnooeie No pasIUNUMUM eHepeSUjcKum
Hugouma. Humepakyuje ca noepuwunama. Amomcku CcyoapHu npoyecu peireeanmuu 3a KOHMPOAUCAHY
MepMOHYKIeapHy Qy3ujy.

Ipaxmuuna nacmasa

Ilpakmuuna nacmasa ce odguja y HeKOj 00 eKcnepumenmannux nabopamopuja Koje ce 6ase amomcKum
CYOapHuMm npoyecuma..

IIpenopyyena JutepaTtypa

1.Atomic and Molecular Collision Processes, by M. R. Flannery, in Physicists’ DeskReference, Third
Edition (AIPSpringer Press, New York, 2003)

2. Interakcije niskoenergijskih elektrona, M. Kurepa (ed), Elektron-sto godina od otkrica 1V, ZUNS,
Beograd 1997.

3. OcHoBH pu3NKe aTOMCKHX cygapuux mponeca, ['opan [lonapuh, YauBep3urer y beorpagy, ®u3uuku
daxyarer, 2019

Bbpoj wacoBa akTmBHEe HacTaBe | Teopujcka HacTaBa: 2 [MpakTnyna HacTaBa: 3
5

Metone usBohema HacTaBe
IMpenaBawa (Teopujcka oOpajga TeMaTCKMX jEAMHHMIA, WCTPAXKMBAYKH CEMUHApH), padyyHCKe BexOe,
EKCIIEPUMEHTAJIHH paJi (eKCIIepUMEHTAIHE BexO0e, IEMOHCTPALMOHH OTJIE/IH).

Ouena 3Hamwa (MakcuMasaHu 0poj moena 100)
AKTHBHOCT TOKOM nipeaaBama: 10; momahu 3amanu: 30; cemunapu: 30; ucour: 30

HaunH mpoBepe 3Hama MOTy OWTH pasziawyuTH : (MMMCMEHHW WCIUTH, YCMEHHW HCIT, NMPE3CHTalHja IMpojeKTa,
CEMMHAPH UT/......

*MakcuMaliHa nykHa | crpannna A4 gopmata




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Physics of atomic collision processes

Teacher(s): Goran Poparié¢

Status of the subject: Elective

Number of ECIIB points: 15

Condition: Quantum mechanics, Atomic physics, Molecular physics

Goal of the subject
Students are introduced to the scientific field of Physics of Atoms and Molecules and introduced
to the basic experimental and theoretical methods of physics of atomic collision processes.

Outcome of the subject

Adopting of basic knowledge in the field of physics of atomic collision processes. Ability to
understand and define terms to describe atomic collisions. Understanding the classification of
atomic collision processes. Developing the ability to engage in research work in this area.

Content of the subject

Theoretical lectures

Significance of atomic collision processes for understanding the structure of atomic particles.
Introduction to basic concepts in the field of physics of atomic collision processes. Types of collisions
and classification of atomic collision processes. Electron interactions with atoms and molecules.
Elastic collisions. Electronic, rotational and vibrational excitation. lonization and dissociation.
Dissociative ionization and dissociative capture. Interactions with ions of atoms and molecules. Two-
electron recombination. Description of experimental devices. An overview of basic theoretical models
for collision description. Heavy particle interactions, ionization, charge exchange, electron capture,
and probability distribution at different energy levels. Interactions with surfaces. Atomic collision
processes relevant to controlled thermonuclear fusion.

Practical lectures

Practical classes take place in one of the experimental laboratories dealing with atomic collision
processes.

Recommended literature

1.Atomic and Molecular Collision Processes, by M. R. Flannery, in Physicists’ DeskReference, Third
Edition (AIPSpringer Press, New York, 2003)

2. Interakcije niskoenergijskih elektrona, M. Kurepa (ed), Elektron-sto godina od otkrica 1V, ZUNS,
Beograd 1997.

3. OcHOBM (pu3uKe aTOMCKHX cynapHux npoueca, 'opan Ilonapuh, Yuusep3urer y beorpany, ®u3nuku
¢pakyarer, 2019

Number of active classes 5 | Theory: 2 | Practice: 3

Methods of delivering lectures
Lectures (theoretical processing of thematic units, research seminars), calculation exercises,
experimental work (experimental exercises, demonstration experiments).

Evaluation of knowledge (maximum number of points 100)
Activity during the lecture: 10; homework: 30; seminars: 30; exam: 30

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

*maximum length 1 A4 page




