Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3zus npeamera: Ckennpajyha aToMmcka MEKpPOCKONNja YBPCTHX TeJa

HacraBauk win Hacrapauum: ap Pacrko Bacuiuh, Banpeann npodgecop

Cratyc npeamera: u300pHHu

bpoj ECIIB: 15

YciaoB: Hema

Iwb npeamera
OBaj mpeaMeT ymno3Haje CTyJIeHTe ca MeTojaMa CKeHupajyhe mpoOiie MHKPOCKIHje M HUXOBE NPUMEHE Y
(U3HMLM YBPCTOT CTamba U (YU3NIM OBPLIMHA.

Hcxon npeamera

ITo 3aBpmeTky Kypca, cTyaeHTH he OMTH OCIOCOJbEHH JAa carjiefiajy MOTYRHOCTH pasimyuTHX TEXHHKa
ckeHupajyhe mpobHe MHKpPOCKOMHje, Kao M Jja UCIPaBHO ogadepy TeXHUKY Kojy hie KOpUCTHTH 32 KOHKpETaH
ncTpaknBauku npodieM. Crynentn he crehm wmckycTBO y pamy ca TeXHWKaMa CKeHHpajyhe TyHemHe
mukpockonmje (STM) u Mukpockonuje Ha 6asu atoMmckux cuia (AFM).

Canp:kaj npeamera

Teopujcka nacmasa

Y600 y muxpockonujyu  cxenupajyhy Mukpockonujy: unHcmpymenmayuja, mo0osu paod, HPUuKynwbaree u
06pada cnuxe. Ckenupajyha myneana Mukpockonuja: mooosu paoa, pacmep, 0obujarse cauka.. Mukpockonuja
Ha 6a3u amoOMCKUX CUid: KOHMAKMHU U OGECKOHMAKHMU MO0, HaHouHOeHmayuja (oopelhuearse mepoohe),
MaznemHna muxpockonuja. Ilpumene y @usuyu ugpcmoe cmarea u @usuyu nospuwiuna. Océpm Ha pao y
meyHocmuma (enexmpoxemuja, eneKmpoxamaniu3a).

Ipaxmuuna nacmasa

Ocnosnu pao na STM u AFM muxpockonuma: nocmaske cucmema, 00abup mexuuxe, pyKosarse cogpmeepom.
IHpunpema 3a muxpockonujy: npasmwerve STM munoea, pao yeasoyxy u y enekmpoaumy (erekmpoxemujcku
STM u AFM). Hcnumusarwe nospuiuncke mopgonozuje: RUpoIumuyky epagum y amomcKoj pe3onyyuju,
MOHOKDUCIANY, 8AKYMCKU OeNOHO8AHU MAHKYU (PUIMOBY, PeanHy (Xpanasu) y3opyu, HaHouecmuye.

IIpenopy4ena aureparypa
1. V. L. Mironov, Fundamentals of Scanning Probe Microscopy (Russian Academy of Sciences, 2004)
2. E. Meyer, H.J. Hug, R. Bennewitz, Scanning probe microscopy, The lab on a tip (Springer 2004)
3. B. Voigtlander, Scanning probe microscopy: AFM and STM  (Springer 2014)
4. V. Jokanovi¢, Instrumentalne metode: klju¢ za razumevanje nanotehnologija i nanomedicine, Albos,

2014
5. Veeco SPM training Notebook, Rev E (2003)
Bpoj uacoBa akTuBHe HacTaBe | Teopujcka HacTapa:l | Mpaktnuna HacTaBa:3

Metone usBohema HacTase
[MpenaBamwa u npeakTuyHe BexxoOe y Jlaboparopuju 3a npumemeny ¢pusuky dusudkor dakynrera.

Ouena 3Hamwa (Makcumaanu 0poj moena 100)
Pan y nadoparopuju 50 noena

CemuHapcku paj ca npe3eHrauujom 20 noena
Ycemenn uenut 30 noena

Haunn mpoBepe 3Hama MOTY OMTH pa3nu4uTH : (MICMEHU WCIUTH, YCMEHH HCIT, NMpe3eHTalfja MpojeKTa,
CEMMHAPH UT/......

*MakcuMaliHa nykHa | crpannma A4 gopmata




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Scanning probe microscopy

Teacher(s): dr Rastko Vasilic, associate professor

Status of the subject: elective

Number of ECIIb points: 15

Condition: none

Goal of the subject
Familiarization and hands-on experience with SPM techniques and application in the fields of solid
state physics and physics of surfaces.

Outcome of the subject

Upon course completion, students are familiar with a range of SPM techniques and they are able to
identify a technique of choice for a specific problem. Students have gained hands-one experience
with SPM techniques and they are able to independently utilize SPM for everyday research.

Content of the subject

Theoretical lectures

Intro to SPM: Instrumentation, modes of operation, acquiring and processing SPM images. STM:
operation modes, tip preparation, imaging (including artifacts). AFM: contact and non-contact
mode, nanoindentation, MFM. Applications in solid state and surface physics. Introduction to
electrochemical SPM.

Practical lectures

SPM basics: systems, mode selection, software. Preparation of STM tips (environmental and
electrochemical), tip and sample positioning. HOPG surface morphology, vacuum deposited thin
films on glass and on mica, real samples, nanoparticles.

Recommended literature
1. V. L. Mironov, Fundamentals of Scanning Probe Microscopy (Russian Academy of Sciences, 2004)
2. E. Meyer, H.J. Hug, R. Bennewitz, Scanning probe microscopy, The lab on a tip (Springer 2004)
3. B. Voigtlander, Scanning probe microscopy: AFM and STM  (Springer 2014)
4. V. Jokanovi¢, Instrumentalne metode: klju¢ za razumevanje nanotehnologija i nanomedicine, Albos,
2014
5. Veeco SPM training Notebook, Rev E (2003)

Number of active classes | Theory: 1 | Practice: 3

Methods of delivering lectures
Classical lecturing and lab work at Faculty of Physics.

Evaluation of knowledge (maximum number of points 100)
Lab work: 50 %

Final paper (including ppt presentation): 20%

Oral: 30 %

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

*maximum length 1 A4 page




