Tabena 5.1 Crienudpukanuja npeaMeTa Ha CTYIUjCKOM MPOTpamMy JOKTOPCKUX CTYyIHja

Ha3zus npeamMera: Cyzlap}m U TPAHCIIOPTHHU NpPOLECH Y jOHI/BOBaHI/IM racoBuma

Hacrapauk wim HactapHunm: 3opas Ilerposuh n Cama /lyjko

Cratyc npeamera: u300pHHu

bpoj ECIIB:15

YcaoB: Puzuka jOHI/BOBaHI/IX racopa wjiu Ousnka njiasme.

Iwb npeamera

CaBiagatu (u3HUKe OCHOBE ONMCA HEPABHOTEKHe ILIa3Me, YIO3HABAme €a CyJapHUM IpolecuMa,
eJ1eMEHTHMA TeOPHjCKOr ONuca cyfapa M pe3yiaryjyhux ocoduna dectuna mocje cygapa. YHo3HaBame
ca NoHamamkeM aHcaMO0/1a 4YecTHIA, TeOPHjCKH omMc aHcaM0ia 4YecTHMIa Yy Tracy, TPaHCIOPTHH
(peHOMeHH, KHHETHYKA TeOpPHja M OCHOBE MO/IeJIOBAha HEPABHOTEKHE IJIazMe.

Hcxon npeamera

Yno3HaBame ca OCHOBHUM KapaKTepUCTHKaMa CyAapHHX Mpoleca KOju ce JeliaBajy y HepaBHOTEKHIM
mjiasMaMa, yIo3HaBale €a HHTEPAKIHjoM 4YeCcTHIA U NOBPIIMHA, YBOA y KHHETHYKY TeOpH]y,
yno3HaBame ca TPAHCIOPTHUM KoeUIHMjeHTHMA, YBOJ Y (pU3HYKe 0CHOBE MO/eI10BAha HEPABHOTEKHE
jiasmMe.

Canp:kaj npeamera

Teopujcka nacmasa

VYnosuasarwe ca enemenmuma meopuje u genomenonocuje pacejarba, cyoapu eiekmpona u NO3UMpOHA cd
AmMoMUMa U MONEKYIUMA, CYOApU MewKux vecmuya, XeMujonuzayuja, pekomounayuja u npeHoc excyumayuje,
jon monexyiacke peaxyuje, pexomounayuja. Mumepaxyuja jona, nodyhenux amoma u memacmabuia ca
noSpUIUHAMA, UHMEPAKYUJA eNeKMPOHA €A NOSPUUHAMA.

OcHO8HU KOHYenmu KuHemuuke meopuje (pojesu uecmuyd, XuOpoOUHAMUYKA ANPOKCUMAYU]A, OUPY3UOHA
Jjeonauuna u Oyannocm mpancnopmuux Koeguyujenama). DeHOMEHOIOWKY ONUC MPAHCROPMA HeCmuyd
(mpancnopm y peanHom u y OP3UHCKOM NPOCmMopy, KoHyenm pasHomedice). Makpockoncke jeOnauuna 3a
mpancnopm (meopuja npesoca uMnyica, ayuone jeOHauune, KOIUUoHu ynanosu). Kunemuuxe jeOnauune 3a
mparcnopm (bonymanosa jeonauuna, anpoxcumayuja 06a Yiaud, caspemere MOMeHMHe Memooe, KUHemuyKy
modenu y naazmu). OcHogHe kapakmepucmuke mpancnopma (Moume Kapno cumynayuje, opugpm u ougysuja,
MPAHCHOPM NO3UMPOHA U JOHA, KOHYENM 8peMeHCcKe U NPOCopHe HEeNOKATHOCIU,).

Hpakmulma Hacmaea

IIpenopy4ena Jureparypa

1. T. Makabe and Z.Lj. Petrovi¢, Plasma Electronics: Applications in Microelectronic Device
Fabrication (New York: Taylor&Francis 2006).

2. R.E. Robson, Introductory Transport Theory for Charged Particles in Gases (Singapore: World
Scientific 2006).

3. E.A. Mason and E.W. McDaniel, Transport properties of ions in gases (Wiley-VCH 1988)
"Measurement and interpretation of swarm parameters and their application in plasma modelling™

4. Z.Lj. Petrovi¢, S. Dujko, D. Mari¢, G. Malovié, Z. Nikitovié, O. Sagi¢, J. Jovanovié, V. Stojanovié¢ and
M. Radmilovié-Radenovié,J. Phys. D: Appl. Phys. 42 (2009) 194002 (33pp).

5. Robert Robson, Ronald White and Malte Hildcbrandt Fundamentals of Charged Particle Transport
in Gases and Condensed Matter (CRC Press Taylor and Francis Boca Raton 2017)

Bpoj uacoBa akThBHe HacTaBe | Teopujcka HacTapa: 20 | Mpaktiuna Hactasa: 10

MeTtoae usBolhema HacTaBe

IIpenaBama (Teopujcka oOpaga TeMATCKUX jeIWHUIA, TPUMEPH), padyHCKe BexOe (momahu 3amaim),
KOHCYJITAaIMje, KOMITjyTepCKe CUMYJIallije, CEMUHAP.

Ouena 3Hama (MakcuMasaHu 0poj moena 100)
ycmenu uent 50 cemunapu 40 aktuBHocTH 10 (MMCMEHH UCTIUTH, , IPE3CHTAIM]a IPOjeKTa, CEMUHAPH HT/L......

Haunna npoBepe 3Hama MOTY OUTH Pa3IHUUTH

*MakcuMaliHa nykHa | crpannma A4 gopmata




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Collisional and transport processes in ionized gases

Teacher(s): Zoran Lj. Petrovi¢, Saga Dujko

Status of the subject: optional

Number of ECIIFB points: 15

Condition: Theoretical plasma physics or physics of ionized gases

Goal of the subject

The goal of this course is that students should get acquainted with the atomic and molecular
collisions pertinent to non-equilibrium plasmas, with surface processes and transport theory.
In addition, goal is to learn how these processes affect ionized gases and how they may be
included in the models.

Outcome of the subject

Students will develop a working knowledge of all collisional processes, of the swarm data and
transport theory, of the theoretical basis for solving the Boltzmann equation, of the fluid
equations and fluid models and of the surface processes.

Content of the subject

Theoretical lectures

Basic elements of the scattering theory (classical and quantum), Collisions of electrons and
positrons with atoms and molecules, Electron collisions with excited atoms and molecules, Heavy
particle collisions, Chemi-ionization, lon-molecule reactions, Recombination, Elementary processes
at surfaces.

Basic elements of kinetic theory (charged particle swarms, hydrodynamic approximation, diffusion
equation and duality of transport coefficients). Phenomenological description of the charged
particle transport (transport in configuration and velocity space, thermal equilibrium and its
governing relations). The Boltzmann equation and transport equations of charged particles
(momentum transfer theory, fluid equations, collisional terms in fluid equations, Boltzmann
equation, two-term approximation for solving the Boltzmann equation, contemporary moment
methods for solving Boltzmann's equation). General properties of charged particle transport in
gases (Monte Carlo simulations, drift and diffusion, transport of electrons in d.c. and a.c. fields,
spatial and temporal non-locality, transport of positrons and ions).

Practical lectures

Recommended literature

1. T. Makabe and Z.Lj. Petrovi¢, Plasma Electronics: Applications in Microelectronic Device
Fabrication (New York: Taylor&Francis 2006).

2. R.E. Robson, Introductory Transport Theory for Charged Particles in Gases (Singapore: World
Scientific 2006).

3. E.A. Mason and E.W. McDaniel, Transport properties of ions in gases (Wiley-VCH 1988)
""Measurement and interpretation of swarm parameters and their application in plasma modelling"*

4. Z.Lj. Petrovié, S. Dujko, D. Mari¢, G. Malovié, 7. Nikitovié, O. Sasi¢, J. Jovanovi¢, V. Stojanovi¢ and
M. Radmilovi¢-Radenovié,J. Phys. D: Appl. Phys. 42 (2009) 194002 (33pp).

5. Robert Robson, Ronald White and Malte Hildcbrandt Fundamentals of Charged Particle Transport
in Gases and Condensed Matter (CRC Press Taylor and Francis Boca Raton 2017)

Number of active classes | Theory: 20 | Practice: 10

Methods of delivering lectures
Lectures and tutorials, homeworks and problems, computer simulations and seminars.

Evaluation of knowledge (maximum number of points 100)
50 oral examination 40 seminars 10 coursework (written tests, oral exam, project presentation,
seminars ets......

Weays of testing the knowledge may vary

*maximum length 1 A4 page







