Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3zus npeamera: I/IHTepaKqua IJ1a3M€ 1 Jlaccpa ca NMoBpuinHaMa

HacraBuuk nian Hactasaunm: Cphan byksuh, MBan Jlojunnosuh

Craryc npeamera: u30opHU

Bpoj ECIIB:

Yciaos:

Iwb npeamera
Jla yno3Ha cTyieHTe ca OCHOBaMa MHTEpaKIyje IIa3Me | jjacepa ca MoBpIInHaMa.

Hcxon npeamera

VYcBajame OCHOBHHX II0jMOBA BE3aHWX 3a HMHTEPAKLHjy IUIa3ME M Jlacepa ca pasIMdUTHM IIOBPIIMHAMA,
MIOTOTHUX 32 00pany MaTepHjaia, Kao U MpUMEeHY y HaHOTEeXHOJIOTHjH. [Ipunpema cTyneHara 3a IujarHOCTHKY
TpETHPaHUX MOBPIINHA.

Canp:kaj npeamera

Teopujcka nacmaea

IIponiecu Ha ejekTpogama; PacmpuimBame MaTepujaia ca eleKTpoja; THaBo MpaxmEme, KopoHa, PD
mia3ma, MT mna3ma; Jlyuno npaxmweme; [lnasmorponu: nyunu, PO, MT, nacepcku; Ilnasma xomnpecopu;
Jlacepu; OcHoBe nujarHocTuke miasme; OCHOBE JMjarHOCTHKE TPETHPAaHUX MOoBpIIHHA; Mukpockonuja (SEM,
AFM, TEM); Penrtreno-ctpykrypna ananmza (XRD); PamanoBa cnekrpockonuja; EnekrpoHcke
mukpockonuje (AES, LEED, RHEED); Ocrane paujarHocTnuke werozne; MHTepakiuja mia3Me ca
noBpmuHaMa; MHTepaknuja Jsacepa W JOHCKMX CHOIIOBa ca MOBpIIMHama; Eposuja: wncmapasame,
pacrpunBame, adnanuja; PopMupame a3Me Ha TpeTHpaHoj moBpiuuHY; [Ipamkacta iasma; /Jlemosunuja
(CVD, PECVD, PVD); Yuniheme, okcupmamuja, ouBpimrhaBame MmoBpuinHa; Dopmupame HAHOCTPYKTYpa;
Jobmjame HaHOCTPYKTypa Ha TpeTupaHuM mnoBpmmHamMa; OcHoBHH mpomecu pacra (VLS, V-S, SLS
MexaHn3MH); MMiumantanuja; Harpuszame mnazmom; Mukpo n HaHosuTHTpaduja.

Ipakxmuuna nacmasa

YBOIHH [€0: yMO3HABaWke ca HM3BOpMMa IulasMe. EkcrepuMmenTanHe BexOe: 1. YOpsaBauu rmasme; 2.
Tperupame NOBpIIMHE 4YeJHMKa IUIA3MOM M JHMjarHOCTHKAa Hactanmux npomena; 3. Tperupame NOBpIIMHE
cummnyjyma miazmomM; 4. JlujarHoctuka Ttpetupane mnopumHe cwimnujyma (OM, CEM, A®M); 5.
JlrjarHoCTHKa HAHOCTPYKTYpA.

IIpenopyyena nureparypa

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

Grill A, Cold Plasma in Materials Fabrication, IEEE Press, New York, 1994,

Fahrner W.R., Nanotechnology and Nanoelectronics, Springer, Berlin, 2005.

Vickerman J.C., Surface Analysis - the Principal Techniques, John Wiley & Sons, Chichester, England, 1997.

Bpoj uacoBa akTHBHe HacTaBe | TeopHjcKa HACTaBa: | Hpakriuna HacTasa:

Metone usBohema HacTaBe
IpenaBama (Teopujcka oOpaja TEMATCKUX jEAWHUIIA, MPAKTHYHH MPHUMEPH, ISMOHCTPAI[MOHH  OTJICAH),
CEMHHAPCKH pajl, eKCIIepUMEHTAIHE BexOe.

Ouena 3Hamwa (MakcuMasaHu 0poj moena 100)
aKTUBHOCTH Y TOKY TpefaBama 10

ceMuHapcku paja 20

npakTu4Hu pan 20

ycMeHu uerut 50

Haumn npoBepe 3Hama Mory OUTH pa3nuuuTH : (MMCMEHHM HCHHUTH, YCMEHH MCHT, NpE3eHTalfja IpOjeKTa,
CEeMHHApH UT/L......

*MakcumaiHa aykHa | crpanuna A4 ¢opmara




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Plasma and laser surface interaction

Teacher(s): Srdjan Bukvi¢, Ivan Dojéinovié¢

Status of the subject: elective course

Number of ECIIb points:

Condition:

Goal of the subject
To acquaint students with the basics of the interaction of plasma and lasers with surfaces.

Outcome of the subject

Adoption of basic concepts related to the interaction of plasma and lasers with different surfaces,
suitable for material processing, as well as application in nanotechnology. Preparing students for
diagnostics of treated areas.

Content of the subject

Theoretical lectures

Electrode processes; Spraying material from electrodes; Glow discharge, corona, RF plasma, MT
plasma; Arc discharge; Plasmatrons: arc, RF, MT, laser; Plasma compressors; Lasers; Fundamentals
of plasma diagnostics; Basics of diagnostics of treated surfaces; Microscopy (SEM, AFM, TEM); X-
ray structural analysis (XRD); Raman spectroscopy; Electron microscopy (AES, LEED, RHEED);
Other diagnostic methods; Plasma interaction with surfaces; Interaction of lasers and ion beams with
surfaces; Erosion: evaporation, scattering, ablation; Plasma formation on the treated surface;
Powdered plasma; Deposition (CVD, PECVD, PVD); Cleaning, oxidation, surface hardening;
Formation of nanostructures; Obtaining nanostructures on treated surfaces; Basic growth processes
(VLS, V-S, SLS mechanisms); Implantation; Plasma etching; Micro and nanolithography.

Practical lectures

Introductory part: introduction to plasma sources. Experimental exercises: 1. Plasma accelerators; 2.
Plasma steel surface treatment and diagnostics of changes; 3. Plasma silicon surface treatment; 4.
Diagnosis of treated silicon surface (OM, SEM, AFM); 5. Diagnosis of nanostructures.

Recommended literature

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

Grill A., Cold Plasma in Materials Fabrication, IEEE Press, New York, 1994,

Fahrner W.R., Nanotechnology and Nanoelectronics, Springer, Berlin, 2005.

Vickerman J.C., Surface Analysis - the Principal Techniques, John Wiley & Sons, Chichester,
England, 1997.

Number of active classes | Theory: | Practice:

Methods of delivering lectures
Lectures (theoretical processing of thematic units, practical examples, demonstration trials), seminar
paper, experimental exercises.

Evaluation of knowledge (maximum number of points 100)
activities during lectures 10

seminar paper 20

practical work 20

oral exam 50

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

*maximum length 1 A4 page




