Tabena 5.1 Crienudpukanuja npeaMeTa Ha CTYIUjCKOM MPOTpamMy JOKTOPCKUX CTYyIHja

Ha3zus npeamMera: PDu3nukKke 0CHOBE CaBpPCMCHUX ITPUMEHA ILJIa3ME

Hacrapauk wim Hactapaunm: M. Kypanua, 3.Jb. Ilerposnh

Cratyc npeamera: u300pHHu

bpoj ECIIB: 15

YciaoB: Pu3nka joHN30BaHUX racoBa u/niau M3sopu miazme

Iwb npeamera
Yno3Hapame ca (U3NYKUM OCHOBAMA Paja, KOHCTPYKIHMjOM M TeXHOJIOLIKHM NapaMeTpuMa H3BOpa
jOHH30BAHOTI raca M INIa3Me Koju ce Hajyenthe cpehy y MHAYCTPHjH U 3aIITUTH BOTHE CPeJIHHe.

Hcxon mpeamera
Ocnoco0/baBame 32 CaMOCTAJIHM MCTPAKUBAYKU PpaJ y UHWbY No00/bIIAKA KapaKTePUCTHKA
nocrojehux mia3ma ypehaja u pa3poja HOBHX IJIa3Ma TEXHOJIOTHja.

Capap:xaj npegmera

Teopujcka nacmaea

Hznazarwe usuukux ochoga npumena, ocobeHocmu u npurazoheHoCmu nojedunux u3eopa 3a npumexe u
npaxmuunux umniemenmayuja. buhe pasmompene cnedehe npumene nazme:

NIA3ZMA U380PU 34 CMEPUIU3AYU]Y MEYHOCMU U XPAHEe,

nPadicrerpa U3HAO NOBPULUHE 800€ U NOO 8000M,

mpemman numke u omnaoHe 800e;

npeyuwhasarse 6a30yxa u yKiarare sazalhusaia ammocgpepe;

mpemman omnaoda u ONACHUX Mamepuja;

uzeopu ceemaocmu, uzgopu YB u eama 3pauersa, iacepu, niazma eKpamu;

npUMeHe y HAHOMEXHOIO2UjaMA (NPOoU3800ba (Pylepena, HaHONCUYA U HAaHOYesl),

npuMeHe niazmMe y HAHO U MUKpo eiekmpoHuyu u pabpuxayuju MEMCoea (nnasma nacpusarve,
umnianmayuyja, ...);

HaHOWere MAHKUX Clojesd;

aHanu3a u OemeKyuja (el1eMeHmanta aLaiusa),

nIazmMa cnamsuedrbe;

U360pU HEYMPOHA,; AKYELePaAmopu,

eHepeemuKa (eneKmpocmamuyku gpuimepu);

XeMUjCKU peakmopu (2eHepuctve 030Hd, );

mpemman nospuiuHa (QyHKyuoHaruzayuja, xuopogobusayuja, Humpuouzayuja, mepoe npesiaxe, peoyKyuja
oKCcuoa);

NOIUMEPU3AYUJA; MPEMMAH NOTUMEPA, OP2AHCKUX MAmepujaia u mexcmud,

niazma nponynzuja,

niasma anamu (pesarve, 3a6apusarse, ).

Hpakmulma Hacmaea

IIpenopyyena aureparypa

1. Roth J.R., Industrial Plasma Engineering, Institute of Physics Publishing, Bristol and Philadelphia,
2001.

2. Lieberman M.A. and Lichtenberg A.J., Principles of Plasma Discharges and Materials Processing,
John Wiley and Sons, New York, 1994.

3. Van Veldhuizen E.M. (ed), Electrical Discharges for Environmental Purposes 2000 Fundamentals and
Applications, NOVA, New York, 2000.

4. Penetrante B. and Schultheis S., Non-Thermal Plasma Techniques for Pollution Control, NATO ASI
Series vol G34 parts A and B, Springer, Berlin, 1993.

5. M. Meyyappan Carbon Nanotubes science and applications CRC Press 2005.

6. A. Grill Cold Plasma Materials Fabrication: From Fundamentals to Applications 1994

7. Zoran Lj. Petrovi¢, et al. On application of plasmas in nanotechnologies in '"Nanotechnology for
Electronics, Photonics, and Renewable Energy™, Editors Anatoli Korkin, Predrag S. Krstic and Jack C.
Wells, Springer Series Nanostructure Science and Technology, Springer (New York, 2010), p.85

8. The 2017 Plasma Roadmap: Low temperature plasma science and technology

| Adamovich, et al. J. Phys. D: Appl. Phys. 50 (2017) 323001 (46pp)

Bpoj yacoBa akTHMBHE HacTaBe | Teopwujcka HacTaBa:15 | IIpakTnyna HacTaBa:15

MeTtoae usBolhema HacTaBe
[IpenaBama, KOHCYATAIM]j€, IEMOHCTpAINje, CEMUHAP, 3aallH.

Ouena 3Hamwa (MakcuMasaHu 0poj moena 100)




AxtuBHOCTH 10 cemunapu 30 [Tpaktuuna HactaBa 10 yemenu ucnut 50

*MakcuMalHa qyxHa | ctpannna A4 ¢popmara

Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Physical foundations of the modern plasma technologies

Teacher(s): M. Kuraica and Z. Lj. Petrovié¢

Status of the subject: elective

Number of ECIIb points: 15

Condition: Physics of lonized Gases and/or Plasma sources

Goal of the subject

To become acquainted with physical foundations of operation, construction and technological
parameters of plasma sources and ionised gas most commonly used in industry and
environmental protection.

Outcome of the subject
Reaching level required for individual research in improving characteristics of the existing
devices and development of new plasma technologies.

Content of the subject

Theoretical lectures

Explaining physical foundations of applications, their characteristics and adjustments of plasma
sources for applications and practical implementations. The following aplications of plasmas will
be considered:

Plasma sources for sterilization of liquids and food;

discharges above the surfaces and in liquids;

treatment of drinking and wastewater;

purification of air and removal of atmospheric pollutants;

treatment of waste and hazardous materials;

light sources, sources of UV and gamma radiation, lasers, plasma screens;

applications in nanotechnologies (production of fullerenes, nanowires and nanotubes),

application of plasmas in micro and nano electronics and in MEMS fabrication (plasma etching,
implantation, ...);

thin film deposition;

analysis and detection (elemental analysis),

plasma ashing;

neutron sources; accelerators;

energetics (plasma filters);

chemical reactors (ozon generators);

surface treatment (functionalization, hydrophobisation, nitriding, hard coating, reduction of oxides);
polymerisation, treatment of polymers organic materials and textile;

plasma propulsion;

plasma tools (cutting, welding).

Practical lectures

Recommended literature

1. Roth J.R., Industrial Plasma Engineering, Institute of Physics Publishing, Bristol and Philadelphia,
2001.

2. Lieberman M.A. and Lichtenberg A.J., Principles of Plasma Discharges and Materials Processing,
John Wiley and Sons, New York, 1994,

3. Van Veldhuizen E.M. (ed), Electrical Discharges for Environmental Purposes 2000 Fundamentals and
Applications, NOVA, New York, 2000.

4. Penetrante B. and Schultheis S., Non-Thermal Plasma Techniques for Pollution Control, NATO ASI
Series vol G34 parts A and B, Springer, Berlin, 1993.




5. M. Meyyappan Carbon Nanotubes science and applications CRC Press 2005.

6. A. Grill Cold Plasma Materials Fabrication: From Fundamentals to Applications 1994

7. Zoran Lj. Petrovi¢, et al. On application of plasmas in nanotechnologies in "*Nanotechnology for
Electronics, Photonics, and Renewable Energy", Editors Anatoli Korkin, Predrag S. Krstic and Jack C.
Wells, Springer Series Nanostructure Science and Technology, Springer (New York, 2010), p.85

8. The 2017 Plasma Roadmap: Low temperature plasma science and technology

I Adamovich, et al. J. Phys. D: Appl. Phys. 50 (2017) 323001 (46pp)

Number of active classes | Theory:15 | Practice:15

Methods of delivering lectures
Teaching, consultations, demonstrations, seminars, examples.

Evaluation of knowledge (maximum number of points 100)
Oral examination 50 presentations 30 practical 10 coursework 10

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

*maximum length 1 A4 page




