Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3zus npeamMera: .JIyMI/IHeClIeHTHe TEXHHUKEC U MaTepI/IjaJII/I

Hacrapauk wim HactapHunm: Ipod. ap Cresan CrojagnHoBuh

Craryc npeamera: U360pHu

bpoj ECIIB: 15

YciaoB: HeMa

Iwb npeamera

VYcBajambe 3HaWma O JIyMUHECIICHTHHM (DEHOMEHUMA y YBPCTHM TenuMa. [IpuMeHa TyMHUHECHICHTHHX TI0jaBa y
KapakTepu3alujamMa pa3inyuTux Martepujana. OBiagaBambe SKCIEPUMEHTATHHM TEXHHKaMa 33 MCTPaKUBAHE
JYyMUHECTICHIIH] €.

Hcxon npeamera

PazymeBame caBpeMEHHM IyMHHECHEHTHHM MeTomama. OcrmocoOspaBame 3a HCTPaXXHMBAdKd paj y oOmactu
JYMHHECIIEHTHUX Mepema.

Canp:kaj npeamera
Teopujcka nacmasa

1. YBoa y nymMuHHCICHIIU]Y, 2. IHCTpyMeHTalHja 3a JYMUHHUCIICHTHY CICKTPOCKOMH]jY, 3. diyopecieHyja u
dochopecnenija, 4. JlymMHHECIHCHIIMja MaTepujaia JOMUPAHUX jOHUMA JaHTaHHAa, 5. JlymuHecleHiuja
MaTepHjana momupanux 3d jonmma, 6. @ocdopu 3aCHOBaHM Ha KOHBEpP3WjHU HA JIOJIE W IH-MXOBAa IpUMCEHa, 7.
docdopu 3acHOBaHU HA KOHBEP3HjU HA rope U BUXoBa npuMmena, 8. @ochopu 3acHoBanu Ha 4f-5d onTrdakum
mpenasuma, 9. IlepsucrentHa symmHHCHeHIHWja, 10. JlymumHecmentHa tepmomerpmja, 11. TamBano-
JYMUHECIICHIIHja aHOJHUX OKCUANX (PriMoBa, 12. @OTONyMHUHHUCIICHITH]a aHOTHIX OKCUIHUX (PHIMOBa

Hpakmulma Hacmaea

1. KanuOpariija onTHYKO IETEKIIMOHUX cUCTeMa ypehaja 3a rajqBaHOyMHUHECIICHTHA Mepema; 2. Kanubparja
OINITHYKO JIETEKIIMOHUX cucTeMa ypehaja 3a (OTOTyMHHECIIEHTHA Mepema; 3. McrmuTuBarme JTyMUHECIIEHIIH]E
¢dochopa 3acHOBaHHMX Ha KOHBEp3Wju Ha rope; 4. VcnuruBame nymuHecHeHndje Gocdopa 3aCHOBAHHX Ha
KOHBep3Mju Ha jgoie; 5. Mepeme neObHHE TAHKMX aHOJHHX OKCHAHHX CJIOjeBa TajBaHONYMHHECIICHTHOM
MeTo/1oM; 6. Meperbe 1e0/biHEe TAHKMX aHOAHUX OKCHJIHHUX CJI0jeBa ()OTOTYMUHECIIEHTHOM METO/I0M;

IIpenopyyena aureparypa

1. S. Stojadinovi¢, R. Vasili¢, B. Kasalica, 1. Beléa, Lj. Zekovi¢, Luminescence During the Electrochemical
oxidation of aluminum, Electrodeposition and Surface Finishing: Fundamentals and Applications (Modern
Aspects of Electrochemistry 57), Chapter 5, Springer 2014.

2. Joseph R. Lakowicz, Principles of Fluorescence Spectroscopy, Springer-Verlag Berlin Heidelberg 2016.
3. Pekka Hanninen, Harri Harma Eds., Lanthanide Luminescence: Photophysical, Analytical and Biological
Aspects, Springer-Verlag Berlin Heidelberg 2011.

4. Fan Zhang, Photon Upconversion Nanomaterials, Springer-Verlag Berlin Heidelberg 2015.

5. Miroslav Drami¢anin, Luminescence Thermometry, Woodhead Publishing Series in Electronic and Optical
Materials, Woodhead Publishing, 2018.

BpOJ JyacoBa aKTHBHEC HAaCTaBC | TeOpI/IjCKa HacTaBa: I HpaKTI/I‘IHa HacTaBa:

Mertone u3Bohema HacTaBe
[IpenaBama, MEHTOPCKH pajl, CECMUHAPCKH Pa/IOBH, €KCIIEPIMEHTAIIHE BexOe.

Ouena 3Hama (MakcuMaJHu 0poj moena 100)
Cemunap 40 noena, ¥Ycmenu ucnut 60 noeHa

Haumn npoBepe 3Hama MOTy OWTH paziau4uTH : (MMCMEHHM HCIHMTH, YCMEHM HCIIT, IPEe3eHTaluja IpojeKTa,
CEMMHAPH UT/......

*MakcuMaliHa aykHa | crpannma A4 gopmata




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Luminescent techniques and materials

Teacher(s): Stevan Stojadinovié

Status of the subject: elective

Number of ECIIb points: 15

Condition:

Goal of the subject

Gaining knowledge about luminescent phenomena in solids. Application of luminescent phenomena
in the characterization of different materials. Mastering experimental techniques for luminescence
research.

Outcome of the subject

Understanding modern luminescent methods. Training for research in the field of luminescent
measurements.

Content of the subject
Theoretical lectures

1. Introduction in luminescence; 2. Instrumentation for luminescence spectroscopy; 3. fluorescence
and phosphorescence; 4. Luminescence of lanthanide ions doped materials; 5. Luminescence of 3d
ions doped materials; 6. Down-conversion phosphors and applications; 7. Up-conversion phosphors
and applications; 8. Lanthanide phosphors based on 4f-5d optical transitions; 9. Persistent
luminescence; 10. Luminescence thermometry; 11. Galvanoluminescence of anodic oxide films; 12.
Photoluminescence of anodic oxide films.

Practical lectures

1. Calibration of the optical detection systems for galvanoluminescence measurements; 2. Calibration
of the optical detection system for photoluminescence measurements; 3. Examination of luminescence
of phosphorus based on up-conversion; 4. Examination of luminescence of phosphorus based on
down-conversion; 5. Measuring the thickness of thin anodic oxide films using galvanoluminescence
methods; 6. Measuring the thickness of thin anodic oxide films using photoluminescence methods.

Recommended literature

1. S. Stojadinovi¢, R. Vasili¢, B. Kasalica, 1. Bel¢a, Lj. Zekovi¢, Luminescence During the Electrochemical
oxidation of aluminum, Electrodeposition and Surface Finishing: Fundamentals and Applications (Modern
Aspects of Electrochemistry 57), Chapter 5, Springer 2014.

2. Joseph R. Lakowicz, Principles of Fluorescence Spectroscopy, Springer-Verlag Berlin Heidelberg 2016.
3. Pekka Hanninen, Harri Harma Eds., Lanthanide Luminescence: Photophysical, Analytical and Biological
Aspects, Springer-Verlag Berlin Heidelberg 2011.

4. Fan Zhang, Photon Upconversion Nanomaterials, Springer-Verlag Berlin Heidelberg 2015.

5. Miroslav Dramiéanin, Luminescence Thermometry, Woodhead Publishing Series in Electronic and Optical
Materials, Woodhead Publishing, 2018.

Number of active classes | Theory: | Practice:

Methods of delivering lectures

Lectures, tutorials, seminars, laboratory exercises.

Evaluation of knowledge (maximum number of points 100)
seminars 40 points, oral examination 60 points

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

*maximum length 1 A4 page




