HAYYHOM BERY UHCTUTVYTA 3A OU3UKY

[Ipenmer:  Monba 3a mokpeTame MnocTymnka 3a peusbop y 3Bambe

Hay4HH capaiHHK

Mosmmm Hayuno Behe MucTuryra 3a Qu3MKy Ja y Ckialy ca [TpaBUIHUKOM O

MOCTYNIKY H Ha49HHY BpeOHOBaba H KBAHTHTATHBHOM HCKasHBamby HaYy4YHOHCTPAKHBAYKHX

pesyJTarta HCTpaXkMBa4a, MOKpeHe MOoCTyMaK 3a Moj pen3bop y 3Bambe Hay4Hu capaiHHK.
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Hayunom Behy MHCTHTYTa 32 QU3HKY Y beorpany

Beorpaz, 18. 01. 2022.

Mpeaver: Munubeme pyKOBOIHOUA naGopaTopuje o peusdbopy Ap Bpauke Xanuh y

3Bambe HAYYHH capaJHUK

Jlp Bpamka Xanuh je 3arnociena y Unctutyty 3a $usuky beorpan on 01.09.2005.
rogMHe ¥ aHraxoBaHa je y JlaGopaTopHjH 3a HCTPaXHBAHC Yy 001acTH EeNeKTPOHCKHX
marepujana. Y JlaGopatopujn paau Ha TeMaMa Be3aHMM 3a MpOyvaBamy MaTepHjala
npumerom Pavanose, udpanpsene u @OoTOTYyMHHECIIEHTHE CNEKTpOCKomHje. Y 3Bambe
HAy4YHH CapaJHUK IPBH MyT u3abpana je 07.07.2010. romuse. Jlpyra myT je n3abpana y 3Barbe
nayusu capaxauk 27.09.2017. TlomTo WCNymaBa CBe HpeasubeHe ycnoBe, y CKiIamy ca
[IpaBHIHMKOM O IOCTYNKY H HaddHy BpeqHOBaiba M KBAaHTHTATHBHOM HCKa3UBamy
HAYYHOMCTPAKUBAYKUX pPe3yTara HCTPAKHBAYA MITHTP, carnacan caM ca MOKpeTameM

mocTymKa 3a peusbop np bpanke Xauuh y 3Bame HAy4YHH capaiHHUK.

TIpemor unanoBa Komucnje 3a mucame W3BeIITaja:

1. np He6ojia Pomuesnh, Hay4HH CABETHHK MuctutyTa 3a pusuky beorpan

2. np Jenena Tpajuh, BUIIK HAY4HH CapaHUK WuctuTyTa 3a Gusuky beorpan

3. ap Jywan ITomosuh, BaHpeAHH npodecop @uzyukor akynTera YHuBep3uTeTa y

Beorpany

PykoBosuJial 1aGopaTopije

el Vo

np He6ojura Pomueuh

Hay4HH CaBETHHK



1. BUOTPA®CKHN NOJAIIA

Ilp. Bpanka Xayuh pohena je 06.09.1976. y beorpany, Cp6uja. dumiomupana je 9.
nenemGpa 2004, Ha @u3ukoM (axynTeTy, YHUBEP3HTETA ¥ Beorpany, cmep Ommra (usuka,
ca mpoceuroM ouenom 8,81 (ocam u 81/100) y Toky crynuja u ca orenom 10 (mecer) Ha
JMITOMCKOM HcrmuTy. IlocTauiuiomMcke cTyauje Ha cmepy "ExcriepuMeHTaliHa buzuka
KOHJIEH30BAHOT cTama MaTepuje" ynucana je mkoncke 2005./2006.ronuse.

10. nemem6pa 2007. roamHe CTEKNA je 3BaEme Marucrpa usnukux Hayka Ha OH3HIKOM
daxynrery Yuusepsutera y Beorpany ca cpeamoM OLEHOM CBHX IOJIOKEHMX HCIHTA 9,80
(neset u 80/100), 01O6paHOM MarucTapcke Te3€ Mojl Ha3HBOM "Bubpamiosa CreKTPOCKOIHja
Pbi.xMnsTe nobGujeHor bpuiIMaHOBHM METOIOM H eMUTAKCH]jOM MOJIEKYJICKOT CHoOma", MOx
meHTopcTBOM JIp Maje Pomuesuh.

28. neuembpa 2009. roguHe CTeKia je 3Bame JOKTOpa (M3MYKHX Hayka Ha OuzuuKoM
daxynrery Yuupepsutera y beorpamy, on0paHOM JOKTOPCKE JMCeTaldje I0J] Ha3HBOM
"Bubparmona criekrpockonuja PbixMnyTe nobujeror eIMTAKCHjOM MOJIEKYJICKOT CHONa H
panomumensionor ZnO ponupanor ca Mn, Co u Fe", mox MEHTOPCTBOM JIp Maje PomyeBuh.

YV mepuomy oa 15.2.2005. mo 31.8.2005. romune bpanka Xanpuh je Ouna 3amocieHa y
OcHoBHOj mKomu Bpanko Pamuuesuh y Barajuuny kao npodecop, a on 1.9.2005. pamu y
Wuctutyty 3a Gu3uky. Y 3Bame HayyHH CapajHMK NPBH MYT uzabpana je 07.07.2010.
rO/HHE, KOje je HCTEKIIO TOKOM Ipolieca u300pa y BHIIET HayIHOT CapalHHKa TOKOM 2015.u
2016. Onbujen joj je u30Op y BHIUIET HAYYHOI CapajHUKA yCNC] Hel0CTaTKa pykoBohema
W3pajioM JIOKTOpcke aucepranmje. Jlpyrd myT je u3abpaHa y 3Bame€ HAyYHH CapaJHHK
27.9.2017.

TpenyTHO je anrakoBana y JlaGoparopuju 3a HCTPOXKHBAME Y 001acTH €JIeKTPOHCKHX
mateprjaia. OCHOBHH IpeJIMET HCTPaKHBamba joj je oONTHYKA CIEKTpOCKOmWja H
KapaKTepHU3alluja pasIHIATHX BPCTA HAHOMATepHjaia.

Ilp Bpanka Xauuh je y cBoM jocajauimeM HaydHOM pajy ayTop WM KOayTop 51 pama
oGjaBibeHux y MehyHapoIHuM M JoMahuM 4aconucuma u CaoliTeHHM Ha Mel)yHapOIHHM U

nomahum KoH(pepeHIHjama.



2. TIPEIJIEJ] HAYYHE AKTUBHOCTH AP BPAHKE XAIIMh

.

Hayunu pan ap Bpanke Xauuh onsuja ce y OKBHPY dusuke Marepujana, y obnactu
¢u3KKe MOIYIPOBOJHUX KpPHCTaja, TaHKHX (unmMoBa, HAHOYECTHLA M HAHOCTPYKTYpa.
Hayuse akTuBHOCTH 0OyXBarajy camoCTalaH €KCIEepPUMCHTAIHM paf, obpanmy pesynrara,
MOJIEJIOBAEbE ¥ TEOPH]CKY AHAIM3Y HMCIHTHBAHMX Marepujana. ExcriepuMeHTamHH pal H
obpaja pesynrara ce Oasupa Ha HCIUTHBAY MaTepujana PaMaHOBOM CIEKTPOCKOIIHJOM, 5101
criektpockormjom u DoTomymuHecueHuHjoM. [lana je noceGaH JIONPHHOC MPOYYaBABLEM
yTHIIAja JIACEPCKOr 3pauciba Ha OMNTOE/JEKTPOHCKE 0coOMHE MCIMTHBAaHHX MaTepHjaia,
noceGHO ITONYMAarHeTHUX MOJYIPOBOJHMKA, KOJU Cy Y JaHAIIke BpeMe, 300r MoryhHoCTH
TIpOMeHe CTPYKTYpe, 30HCKHX M OCTATMX OCOOHMHA, €2 POMEHOM CacTaBa BEOMa aKTyesIHH H
Hamase BEIWKY NPHMEHY y CHAHTPOHMIM. JloOWjeHH EKCTIICPUMEHTAIHH pe3yiTaTd ce
aHAIM3UPAjy, MPUMEIbY]y ce moctojehu Mozenu uiM ce cTBapajy HOBH, Ja OM ce JOILIO 10
jacHe MHTepIIpeTaluje 0coOMHA HCITHTUBAHMX MOy TPOBOHHIKEX matepujana. Takohe, OaBu
Ce W MPHMEHeHUM MCTpaxupamuMa. Jlocajauma HayYHa aKTUBHOCT KaHH/ATA MCHOJbaBa

Ce€ Y HEKOJIHKO CErMeHTa.

McnuTHBambe CTPYKTYPHHX, ONTHYKHX H MATHETHHX 0CO0HHA Zn0O

HAHONpPaxoBa

['nasHE o6jekar ucTpaxusama 1p bpanke Xayuh cy HaHONPaxoBH ZnO ponupaHy ca
CoO, MnO u Fe;03 nobujeny Ha 1Ba HadHHa: moMohy kanuuaumje (wet chemical method) n
xunporepmanto. ZnO je mojIynpoBOIHHK XeKCaroHaIHe, ByPUHTHE, CTPYKTYpe Ca IIHPOKOM
"upekTHOM" 3a0pameHOM 30HOM Of 3,4 e} U pelaTHBHO BEJIHKOM EHEprujoM eKCIMTaIlHje
on 60 meV. Ope ocobuHe ra CTaB/ba)y y LEHTap MHOIHX HCTpa)KHBarba 300r BEIHKHX
MOryhHOCTH NpHMeHe Kako y IH0JaMa KOje eMHTY]y CBETJIOCT Y OICery KpaTKHX TalacHHX
nyxusa (LED), doronerekropu, TpaHCTIApEHTHE €JIEKTPOAC y COJApHAM henujama,
(oToKaTaIM3aTOPH, KAo MPOBPILIMHCKH aKyCTHYKH TalacHH ¢unrep (TaHak QUIM y FaCHHM
CeH30pHMa) M PpAaBHHM KaTOAHMWM Tybama, Tako M Yy MAarHeTHO-E/NeKTPOHCKHM H
CIMHTPOHHYKHM ypehajuma, MOK ce mocebHa Makiba nocsehyje MOryhHOCTH MOCTH3amba
BHCKO-TEMIIEPATYPCKOT (hepoMarHeTH3Ma KOJI OBUX MaTepujaa.

Hayusa aenatnoct ap bBpanke Xauuh je mpe cBera ycmepeHa Ha HCIHTHBAILE
CTPYKTYPHHX, ONTHYHX H MAarHETHMX OCOOMHA IMHK-OKCH/IHHX HAHONPAaxXoBa, Kao H

3aBHCHOCTH THX OCOOMHA OJl HA4YWHA IPUIIPEMe y30pKa, KOHIEHTpallHje W THIa JONaHTa,



dopmupanux (asa, mpomeHe ypeheHOCTH crCTeMa, HapyllaBamba CUMETpHje, Kao U YTHIaja
KopHIIheHOr JIacepeKor 3payerha.

Jeman o1 B&KHHX PE3/ITATa je PEruCTPOBakhe MOBPIIMHCKUX ONTHYKHX HOHOHA y OBHM
CTPYKTypaMma, ycjiell HapyllaBama CHMETPHje, Ka0 M HbHXOBO IIOHAIIAMbE IpH IPOMCHH
KOHIEHTpaIuje u BpeTe ponanta. Takolje, HCIHTHBAHA je M IPOMCHA I10JI0XKaja H HHTH3HTETa
KaKO MOBPIIAHCKHX ONTHYKMX (POHOHA TAKo M MOJOBA KapakTepucTH4HMX 3a ZnO Kao 32
peructpoBane (ase jgonanara. Kpos excriepumMeHTanHu paj Ha OBUM y30pUHMa je mokazaHa
Beha oceTsbMBOCT PaMaHoOBe CIIEKTPOCKOIHK)E Y OAHOCY Ha AMdpakuujy X-3paka.

MarneTHe 0COOMHE OBHX y30paka Cy IpOydYaBaHe MCIHTHBAHEM CYCHENTHOUTHOCTH
rJie je KO y30paka JonupaHux ca Fe>03 no0HjeHHX XHAPOTEPMAIHO, TIOHAIIAKE o0jammeHo
CymeprapamMarHeTHM MOJIENOM 0K KOZ y30paka JOOWjeHMX KallMHALHjOM ca I0pacToM
KoHUeHTpauuje FexO; npumeheHo MOHAIIAKHE CIHYHO CIHHCKOM  CTaKIy. Bucoko
temneparypao Kupu-BajcoBo monamame y All cycuenTHOHIHOCTH npumeheHo je kon
y3opaka monupanux ca CoO. Koa ysopaka noGujeHux KaJIMHAIIjOM JIOMHHAHTHA je€
aHTepdepoMarHeTHa HWHTepakiWja. Ysopuu ZnO jomupasor ca MnO xanuuHanujoM
npumelieHa cy /1Ba THNA MOHALUAKA Y 3aBHCHOCTH OJ1 KOHLEHTpAlje I0NaHTa. Kon y3opaka
ponupannx 10 30% MnO npumeheHo je cyneprnapaMarneTHo noHamarme. OBO MOHAIIame je
npunucano popmupanoj ZnMnOs dasu y y3opky. ¥ y3opuuMa J0IMHPAHAM Ca BHLIE O] 60%
MnO upumeheno je depomarneTHo noHaumarme ca Kupujesom TemneparypoM oko 42 K u oBa
MarseTHa ocobuHa npunucana je popmupanoj Mn3O4 dasu.

OBu pesynrard cy 00jaB/beHH y BHINE pajioBa, a pe3ylTaT Cy HaydHe capalme ca
Wuctutyrom 3a pusuky Ilosbcke akanemuje Hayka y Bapinasy.

Panosu ap Bpanke Xayuh u3 ose obnactu cy:

1. N. Romdevi¢, R. Kosti¢, B. Hadzi¢, M. Romdevi¢, I. Kuryliszyn-Kudelska, W.
Dobrowolski, U. Narkiewicz and D. Sibera

Raman scattering from ZnO incorporating Fe nanoparticles: Vibrational modes and low-
frequency acoustic modes

Journal of Alloys and Compounds 507, 386-390 (2010)

2. I Kuryliszyn-Kudelska, B. HadZi¢, D. Sibera, M. Romé&evi¢, N. Rom¢evi¢, U. Narkiewicz
and W. Dobrowolski

Dynamic magnetic properties of ZnO nanocrystals incorporating Fe

Journal of Alloys and Compounds 509, 3756-3759 (2011)



3. B. Hadzi¢, N. Rom¢evi¢, M. Romcevi¢, L. Kuryliszyn-Kudelska, W. Dobrowolski, J.
Traji¢, D. Timotijevi¢, U. Narkiewicz and D. Sibera

Surface opitcal phonons in ZnO(Co) nanoparticles: Raman study

Journal of Alloys and Compounds 540, 49-56 (2012)

4. 1. Kuryliszyn-Kudelska, B. Hadzi¢, D. Sibera, M. Rom&evié¢, N. Roméevi¢, U. Narkiewicz,
W. Lojkowski, M. Arciszewska and W. Dobrowolski

Magnetic properties of ZnO(Co) nanocrystals

Journal of Alloys and Compounds, 561, 247-251 (2013)

5. B. Hadzi¢, N. Roméevi¢, M. Rom¢evi¢, I Kuryliszyn-Kudelska, W. Dobrowolski, R.
Wrobel, U. Narkiewicz and D. Sibera

Raman study of surface optical phonons in ZnO(Mn) nanoparticles

Journal of Alloys and Compounds, 585, 214-219 (2014)

6. I. Kuryliszyn-Kudelska, W. Dobrowolski, M. Arciszewska, N. Roméevi¢, M. Rom¢evi¢, B.
Hadzié, D. Sibera, U. Narkiewicz and W. Lojkowski

Transition Metals in ZnO Nanocrystals — Magnetic and Structural Properties

Science of Sintering 45, 31-48 (2013)

7. 1. Kuryliszyn-Kudelska, B. HadZi¢, D. Sibera, L. Kilanski, N. Romé&evi¢, M. Romeevié, U.

Narkiewicz and W. Dobrowolski

Nanocrystalline ZnO Doped with Fe;O3-Magnetic and Structural Properties

Acta Physica Polonica A 119, 689-691 (2011).

8. B. Hadzi¢, N. Romdcevi¢, M. Rom¢éevi¢, L Kuryliszyn-Kudelska, W. Dobrowolski, U.
Narkiewicz, and D. Sibera

Raman study of surface optical phonons in ZnO(Co) nanoparticles prepared by hydrothermal
method

Hemijska industrija 67, 695-701 (2013)

9. B. Hadzié, N. Roméevi¢, M. Roméevi¢, I. Kuryliszyn-Kudelska, W. Dobrowolski, M.
Gili¢, M. Petrovi¢-Damjanovi¢, J. Traji¢, U. Narkiewicz, and D. Sibera

Raman study of surface optical phonons in ZnO(Co) nanoparticles prepared by cacinations
method

Journal of Optoelectronics and advanced materials, 16, 508-512 (2014)

10. . Kuryliszyn-Kudelska, W. Dobrowolski, M. Arciszewska, N. Romcevié, M. Romcevi¢,
B. Hadzi¢, D. Sibera and U. Narkiewicz

Superparamagnetic and ferrimagnetic behavior of nanocrystalline ZnO(MnO)

Physica E: Low-Dimensional Systems and Nanostructures, 98, 10-16 (2018)



IIaacTuuno 1e)OPMHCAHH METAIIH H MeTaIHe Jierype

V nocamamismeM paly Kojiernsuiia ap bpaHka Xayuh ce 0aBuia U HCIHTHBAKEM
ONTHYKMX OcoOMHAa Marepujana NOABPrHYTHX EKCTPEMHO]  IIaCTHYHO] nedopmMaruju
MeTonama PaMaHoBe CTIeKTPOCKOIIHje H CIETKPOCKOIICKE eJIMIICOMETPH]€.

OnTuuke 0cobOMHE YHCTOr Gakpa Koju je MIacTHIHO neopMHCaH jeHAKOKaHATHOM
YraoHOM [PECOM HCIHTHBAHE CY xopuinhemem PamaHoBe CIIEKTPOCKOMHje KOjoM je
OTKPHBEHO TIOCTOjake HAHOAMMEH3HOHHX KPHCTATHHX CTpYKTypa KaKo 4ucTor 0akpa TaKo
Gakap okcuma y (opMHpaHuM aMOpHHM KJIacTepuMa. EnuncomerpujoM je oapeheHa
ne6sbuHA CTIOHTaHO (GopMHpaHor Oakap OKCHAA, 0K je XpamaBocT MOBPIIWHE H3padyHaTa
kopuimhemeM JBOCIOJHOT MOJEa. JloGujenu pesysiTaTi yKasyjy Aa HHje JOIIO 0 MOTIYHE
aMmop(u3zanuje Ieor y3opka.

MHKpOCTPYKTYpHE OCOOUHE JErype Cu — Al (0,4% Al) koja je, HaKOH YHYTpaIlke
okcujanuje, Ouna MoABPruyTa jeIHAKOKAHAIHO] YTaOHO] MPECH, MCIUTHBAHE CY MeToAaMa
MHKPOCKOIIH]€ aTOMCKe CHIIC, mudpakimje X — 3paka 1 PamaHose cnektpockonuje. Hakon
BECOKOTEMIIEPATYPCKE YHYTPAIIFbE OKCH/IAIH]E YOuEHE Cy UCCTHIC Al>O3 y peruju oMoTaua,
KOje Cy XOMOreHo pacropehene. PeaynTaTu MUKPOCKOIH]E aTOMCKE CHIIC CY jacHO IOKa3ajlu
J1a je 30Ha yHyTpallmhe okcuzalmje uppmha i OTIOpHHja HA nedopmalimje y OHOCY Ha je3rpo
ysopka. JloOujeHu pesynaTaTi yKasyjy Ha TO Ja je TMIacTH4Ha nedopmanuja joBena o
amop@u3alKje y30pKa, ITO C& MOXKE NPHITHCATH nosehamy cn060/He eHEpruje yCie/ Benke
TyCTHHE AHMCIOKaNMja. AKO CKIaIUIITCHA enepruja jgedopmanyje pacre ca HampesarmeM
martepHjana, jacHo je 1a je TpaHchopMalja y aMOpPHHO CTarbe EHEpPrujcKu IOBOJBHH]A.
CreneH amopuzauuje je Behn y TpaHc(ep3aHOj PaBHA Y OJIHOCY Ha JIOHTHTYHHATHY.

Pajoeu ap bpanke Xayuh u3 oBe o0nacTu Cy:

1. N. Roméevi¢, M. Gili¢, 1. Anzel, R. Rudolf, M. Mitri¢, M. Rom¢evi¢, B. Hadzi¢, D.
Joksimovié, M. Petrovi¢-Damjanovi¢ and M. Kos

Determination of Microstructural Changes by Severly Plastically Deformed Cooper-
Aluminium Alloy: Optical Study

Journal of Mining and Metallurgy section B-Metallurgy, 50, 61-68 (2014)

2. J. Traji¢, R. Rudolf, L Anzel, M. Roméevi¢, N. Lazarevi¢, M. Miri¢, Z. Lazarevi¢, B.
Hadzi¢ and N. Romcevic¢

Optical Properties of Plastically Deformed Copper

Acta Physica Polonica A 117, 791-793 (2010).



3. N. Romgéevié¢, R. Rudolf, J. Traji¢, M. Rom¢evic, B. Hadzié, D. Vasiljevi¢-Radovi¢ and L.
Anzel y

Optical Properties of Plasticallz Deformed Copper: An Ellipsometric Study

Materiali in Tehnologije, 45, 463-465 (2011)

IL1a3moH-pOHOH H NJIa3MOH-ABO (OHOH CTPYKTYpe

CTpYKTypHe, €NEeKTPHYHE H ONTHYKE OCOOMHE MONyMAarHETHOT IOJyIPOBORHOT
kprctana ZnGeAs; KaKo YHCTOT TaKO W JONMHPAHOT €2 pasiMiHTHM MPOLCHTHMA MaHrasa, a
MHTEPECAHTHOT 360r MOryhHOCTH NMpUMEHE Y CHHHTPOHHYKHM ypebhajiuma, cy HCIHTHBaHE
MeTonoM PamanoBe u HMH(DpaupBeHe CreKTpockomuje. PaMaHOBOM CIIEKTPOCKOIIHjOM je
yrBpheHO je MOCTOjame aPCEHUKOBHX KIIacTepa y3 0OUCKHBAHE KIIACTEPE MnAs ¥ MaHTaHOBHX
KOMILIEKCAa Ka0 M IOCTOjame KApaKTePUCTHYHHX BHOpAIMOHMX (PEKBEHIM OCHOBHOT
kpucrana ZnGeAs; IlpeTmoctaBuid CMO Ja Cy OBH KIACTCpH CMEINTCHH Ha KpajeBHMa
(rpaHMLaMa) KpHCTAlUTa, K0 M Ja Cy CI0DOJHHM HOCHOLH HEXOMOTEHO pacnopehenn y
y3opupMa. MHQPAIPBEHOM — CIEKTPOCKOIHjOM je WCHMTHBAH YTHI@] IJIa3MOHCKOT
MpUryLICHa Ha HHTEPaKik]y [Ia3MOHa €a 1Ba pasjninuTa dounona y ZnixGexAs2. Onpehena
je cnenuuyHa MPUPOJA MOHANIAbA (PPEKBEHIE CIAPEHUX ¢onoHa. 3a pa3mHKy O/ IIIa3MOH
(oHOH HMHTepakuHje KOJ MIa3sMOH ABO-(QOHOH MHTEpaKiije HBUXOBE (PEKBEHIe HHCY ¥
ob6mact wsmelly TO u JIO ¢pekBeHiM TNpH BHCOKMM BpPEJHOCTHMA IUIA3MOHCKOT
npuryiuema. [loTBpheHo je MpHCYCTBO KiacTepa MnAs a onpehena je W Besa u3Mehy
KOHI[EHTpaIHje cI000IHIX HOCHIala HaeIeKTPHCara M ONTHYKUX NapaMeTapa.

Vaopuu IMHK Okckpa jgommpasor ca AlLO3 cy no0MjeHH Ha JBa Ha4YMHA
IPENUITHTAIHOHUM METOIOM KOjy je cliie/iuna KaJlMHALK]a 1 XUIPOTEPMATTHOM METOIOM.
CTIpyKypHE M ONTHYKE OCOOMHE OBHMX HAHONPAxOBa Cy HCIHTHBAHE xopuinhemem SEM,
XRD, Pamanoe u janeke HII crekTpockonmuje, HaKOH vera Cy HCOHTHBAHH U
doTomymuHecuenujom. ¥ 0b6a THIA y30paKa, IPAME-EHUM EKCICPUMEHTAHHM METO/IaMa
npumehero je mocrojame dasa ZnO, ZnAlO4 u AlOOH. Taxole je nmokazaHo Jia BeIHYHHA
KPHCTAJIMTa HEMa MOHOTOHY 3aBUCHOCT O/l HOMMHAIIHE xonnentpanuje Al2O3, 10K BeTHYHHA
kpucranmura ¢asze ZnAlOs je KOHCTaHTHA KOJA y30paka N00MjeHNX KaTIMHAIMjOM, & KOJ
y3opaka J00HjeHX XMAPOTEpMAIHO Orfaja ca IopacToM xoHuentpauuje Al,0;. Pesynratn
dotonymunucuennuje u nanexe I CTIEKTPOCKONHUje HEJBOCMHCIICHO MOKa3yjy Aa KON
y3opaKa J00HMjeHHX XHIPOTEPMATHOM METOAOM ENEKTPOHCKE CTPYKTYpe HAHOKOMIO3HTA

MOHOTOHO  3aBMce Of  HOMMHanHe  KoHueHtpauuje — AbLOs. KomMrekcHocT



(OTOMyMHHECIIEHTHHX CIIEKTapa KO y30paka n06MjeHrX KaILMHALKjOM je HajyO4JbUBH]a
Kkaja HOMUHAHA KoHleHTpauja Al2O3 Bapupa usmely 20 u 40%. [NocTojame KOMOHHOBAHHX
monopa miasmMoH-JIO ¢doHOH yTBphEHO je aameKoM ULl cmextpockonujom. JlobujeHa
nueseKkTpruHa GyHKUHja je MozmenoaHa Makcsen [apueToBoM G-710M. Y3umajyh# HaduH
IpUmpeMe y3opaka H KOHIIEHTpallKjy JOMaHTa Kao Mapamerpe yrepheHa je Besa
KOHIIEHTpAIIAje CIOGOIHIX HOCHIAlla HAEIEKTPHCAbA Ca ONTHIKAM [apaMeTPHMa.

Ontruke ocobune Monokpucrana CdTeoo7Seo H CdTeo97Se0,03(In) u3yuaBaHe cy
MeTOZIOM HH(pAIpBEHe CIEKTPOCKONHje. AHAIU3a uHbpalpBeHuX CreKTapa M3BpIICHA je
IpOIelypOM HyMEPHUKOI ycarjaiapama napaMerapa y3umajyhu y 003up AMENeKTPUYHY
dyHKuHMjy Koja yK/bydyje MPOCTOPHY pacrozemty 1060 IHMX HOCHJIAIA, Ka0 M HHXOB YTHIA]
Ha TIa3MoH — (oHoH uHTepakuujy. Hahero je na gyrotanacHu (GoHOHM MEIIAHHX KpHCTala
CdTe1.xSex OKa3yjy JBOMOHO MOHAIIAbE. Y OUeH je mokanuu Moz In Ha oko 160 cm’.

Paznoeu ap bpanke Xayuh u3 ose o6act cy:

1. M. Romé&evi¢, L. Kilanski, N. Rom¢&evi¢, B. Hadzi¢, W. Dobrowolski, I.V. Fedorchenko,
S.F. Marenkin

Raman spectra of ZnGeAs> highly doped with Mn

Materials Research Bulletin, 59, 300-304 (2014)

2. M. Petrovi¢, N. Rom&evic, J. Traji¢, W. Dobrowolski, M. Roméevi¢, B. Hadzi¢, M. Gili¢
and A. Mycielski

Far-infrared spectroscopy of CdTe .xSex(In): Phonon properties

Infrared Physics and Technology, 67,323-326 (2014)

3. N. Rom¢&evi¢, B. Hadzi¢, M. Rom¢evi¢, N. Paunovi¢, D. Sibera, U. Narkiewicz, I
Kuryliszyn-Kudelska, J. Risti¢-Djurovi¢ and W. Dobrowolski

Strucutral and optical properties of ZnO-Al20s nanopowders prepared by chemical methods
Journal of Luminescence, 224, 117273 (2020)

OnTHYKA H eJeKTPHYHA CBOjCTBA MOHOKPHCTAIA
Yrunaj GpeMToceKyH/HOT TACEPCKOT 3paderha Ha CTPYKTYPHE, CIEKTPHIHE, ONTHYKE H
MarHeTHe OcoOMHE MOHOKpHCTana OH3MYyT repMaHHjyM OKCHIa (BI'O) cy HCIHTHBAHC
nopeehn  KapakTepuCTHKE — O03payeHOr M - HEO3pauyeHor — ysopka. O3pauuBame
(GeMTOCEKYHIHUM JIaCepOM TajlacHe IyXKHUHC 800 nm u pactyhe cHare je u3a3Balo TpajHE
TIpOMeHe y KpUCTaIly, IipomeHa 0oje KpucTana je BUJUbMBA IOJHM OKOM. O3payeHH y30paK je

HAjIIPO3PaYHUjU TPU CHA3W Jlacepa On 455 mW ¥ meropa mpo3padHocT je Beha Hero Koa



HEO3payeHOT y30pKa KOJ| KOra youeHa aHM30TpOIIja je HecTajla IPHIMKOM 03paiHBamka. OBo
je jenan of MPBHX ciydajeBa (OTO-MHIYKOBAHOI 1OpacTa MpO3pavHOCTH KOX BI'O y3opaka.
Kpaj KprcTana Kpo3 KOjH je yJIa3HiIo JacepeKo 3paderbe je H3ryOuo KpUCTalHy CTPYKTYpY H
noctao amopdan. PamanoB criekTap je moka3sao nosehame HHTEH3UTETA IMKOBA OCHM ITHKOBA
E tuna Ha 234, 454 1 619,6 cm™ Koju cy HecTall y CIEKTpy 03padyeHor y3opka. O3pauuBarmse
y30pka je MoGOJBIIANIO FHErOBE MATHETHO-ONTHYKE OCOOMHE M JIOBEJNO 10 nosehama
BepreToBe KOHCTAHTE, K40 H 10 CMambemha KoeduiujeHTa arncoprmuuje.

Momuoxpuctami BinGeOx u Bi2SiOz cy nobujenn MeTOIOM pacTa KpucTaia 1o
Yoxpanckom (Czochralski). Mspauynaru cy KpUTH4YHM AHjaMeTap M KpUTHYHA CTOMA
poTtaimje, a oapeheHn cy ¥ MOTOIHM PacTBOPH 3a MOJHPAILE H HArpH3arbe. Kao pesynrar,
IIPOM3BEJICHH Cy MOHOKpHCTAmM cBeTiIoxkyTe Ooje. CTpyKTypa Bi12GeO20 wcnuTHBaHA j€
TexHHKoM mudpakimje X - 3paka, Pamanose u uH(palpBeHe CIIEKTPOCKOIIH]e, I/Ie je€ YOUEHO
15 PamamoBux W 5 wuHdpanpBeHHx MomoBa. MoHOKpucTamHa CTpykTypa Bii2SiOao
nmpoydasana je Merogama audpakuuje X — 3paka a norsphena PamanoBoM CIIEKTPOCKOIIH]OM.
YoueHo je 18 PamanoBHX MOJIOBA, OJ1 KOjHX Cy TPH HOBa MOZa Koja Hucy npumehena y 1o
caza myOJIMKOBaHUM pajlOBUMA.

Panosu np Bpanke Xayuh u3 ose 00sacTH Cy:

1. 7. Lazarevié, S. Kosti¢, M. Roméevié, J. Traji¢, B. HadZzi¢, D. Stojanovi¢ and N.
Roméevi¢

Study of Bi12Si0z0 single crystal obtained by Czochralski metod

Optolelctronics and advanced materials-Rapid communications, 5,150-152 (2011)

2. Z. Lazarevi¢, S. Kosti¢, V. Radojevi¢, M. Rom¢evi¢, B. Hadzi¢, J. Traji¢ and N. Romdevi¢
Spectrocopy study of Bi2GeOay single crystal

Optolelctronics and advanced materials-Rapid communications, 7, 58-61 (2013)

3. A. Kovadevié, J. Risti¢-Purovié, M. Leki¢, B. Hadzi¢, S.1. Abudagel Giuma, S. Petri¢evic,
P. Mihailovié, B. Matovi¢, D. Dramli¢, Lj. Brajovi¢ and N. Rom&evi¢

Influence of femtosecond pulsed laser irradiation on bismuth germanium oxide single crystal
properties

Materials Research Bulletin 83, 284-289 (2016)

OnTHYKe H eJIeKTPHYHe 0cOOHHEe HAHOAHMEH3HOHHX CHCTEMA

®eputn MFe;04 (M = Ni, Mn, Zn) 6mwm cy noGujenu codt MEXaHOXEMjCKOM

CHHTE30M Y IUIAaHETApPHOM MJIMHY ca Kyriama. Memasune oaroeapajyhux npaxosa OKCHAA H



XHIPOKCHJIA ¢y KopumheHe Kao mosiasHe kommonenTe. CBaka 0/ OBHX CMeLIA je MEXaHHYKH
aKTHBHpaHa, 3aTHM IIpecoBaHa i cunTepoBana Ha 1100°C Tokom 2 cara. Pa3Hu cactas paxa
¥ CHHTEpOBAHMX Y30paKa aHAIM3HpPAH jé PEHTreHO CTPYKTYPHOM aHaM30M H PaMaHoBOM
CIIEKTPOCKONHMjOM, & Mopdooruja je HCIOMTHBAHA CKeHHpajyhuM  elNeKTPOHCKHM
MHKPOCKOTIOM. BpenHocT —ejieKTpu4He I[POBOJHOCTH II0Kasyjy pacT ca mosehameM
TeMmepaType, INTO yKasyje Ha [POBOJHO IOHAIIAKe HCIMTHBAHUX (eputa. DeHOMEH
IPOBOIHOCTH HCIIMTHBAHMX Y30paka je objaurteH MozenoM ckoka. [Ipoyyasame edexra 3pHa
H TPaHHIIE 3pHA HA €JEKTPMYHE OCOOMHE KOJ MCIHTHBAHUX y30paKa BpILIEHA je aHAIH30M
KOMJIEKCHE HMITE/IaHCHE CIIEKTPOCKOIH]E.

Panosu np Bpanke Xanuh u3 oBux obsactu cy:

1. D. Sekuli¢, Z. Lazarevié, C. Jovalekié, A. Re¢nik, M. Rom&evi¢, B. HadZi¢ and N.
Romdéevi¢

The Comparative Study of the Structural and the Electrical Properties of the Nano Spinel
Ferrites Prepared by the Soft Mechanochemical Syntesis

Science of Sintering, 46, 235-245 (2014)

YTHIAaj 3arpeBaba y30paKa J1acepcKHM 3payerbem
V nocienme BpeMe nocebHa NaKxmbha je ycMepeHa Ha HCIMTaBame yTHIAja 3arpeBatba
JIACEPCKHM 3padereM Ha KapakTephcTHKe y3opka. Ysopuum ZnO nommpanu ca CoO a
N0OHjEHH MPOLIECOM KaJlllMHALMje Cy WUCIMTHBAHH HA YETHPH Pa3IMYUTEe TYyCTHHE CHArce
nacepa PamanoBoM crektpockonujoM. Ilopen yoOuuajeHor nomepama MHKOBAa Ka HIKHM
BpeHOCTHMa PamMaHOBOT MoMepaja u mmperma mikoBa npumeheHo je u Gpopmupame auMepa
koOaiTa Ha NOBpUIMHE y30pka. KopuirheHe cHare jacepa HHCY H3a3Balie HH Pe30HAHIy HH
TepPMalHy JAECTPYKUH]Y y30pKa. PenaTHBHM MHTEH3HTET MHKOBA HEMa MOHOTOHY 3aBHCHOCT
0JI TYCTHHE CHAre Jacepckor 3padersa  pasnuuuT je 3a ZnO, Coz m Co30s4. PenaruBuu
unTensuter nukosa ZnO u Coz pacTe ca mopacToM TyCTHHE CHAre jiacepa JMOK pEllaTHBHH
unTensuTeT Co304 onana. Mako nopacT rycTHHe cHare nacepckor 3paderha pasimuiuTo yTHYe
Ha Coz u Co304 yKynmaH pelaTHBHH MHTEH3HTET CBHX KoOanTHHX MojoBa pacre. Takobe,
JacepCcKO 3arpeBarbe y30pka y3pokyje Behu momepaj nonojkaja MHKOBA Ka HHXKHM

BpEHOCTHMA PAMAaHOBOT ITOMEpaja Hero MTO TO NPOY3POKYyje I0IHPAE.
V pocamammuM mpoydaBambiMa MnO, HmeroBHX KOMIIOHEHTH H OKCH/IA Jlacepcka
cHara je o6u4HO Guia Bpyo Mana ja Ou ce u3berie MpoOMEHe Ha y30pLHEMa WIIH j€ 3arpeBarbe

JlacepoM OMJI0O ca KOHCTAHTHOM CHaroM H IIPONYXEHHM BpPEMCHOM H3Jlaramba yY3opaka.



KauIuATKAbA je yBena HOB METOI NpoydyaBama OBHX y3opaka Tako IITO je MCIUTHBajNA
y30pak Ha 0CaM Pa3IM4YMTHX CHAra jiacepa Ha MOBpLIHHH y3opka uamehy 3 mW u 24 mW ca
KOHCTAHTHMM KopakoM oz 3mW u3mehy mepersa. OBHM je OTKpHJIa J1a IIPK CHA3H jlacepa Ha

MOBPIMHM y30pKa o 15 mW nonasy packuiama sehnme Beza y MnO u jake pekoMOuHaumje

2+
KOja JIOBOJM JI0 CTBapama HOBHX daza. OBo je moTBpheHO nocrojarbeM Mn  (ase y y30pKy

nakoH Tpetmana. Ocum oBe popmupaHe Cy 1 (asze MnOz, MnOOH a4ak u MnSO8 dasa. OBu

pesyTtary cy MoTBpheHH U APYrHM MeTOlaMa ucrnuTHBAaA y3opaka kao mTo ¢y XRD u AFM
KOjUMa je WCIIHUTHBaH y30paK Ipe H HaKOH jejcTBa jlacepa, JOK je PamaHOBOM
crniextpockonjom npahena QasHa TpaHcopMalmja y3opka y TOKY camor Meperba. Ogaxo
noGujeHn pesynTarTH Ccy NOTBpheHH H ULl crexTpockomujoM y3 Kopuuiheme TEOpHje
e(eKTHBHOT MeJMjymMa U MOJEJIOBAbeM Maxcgen-TapaetoBom ¢-moM. OBO HCTPaXHBArbLE
pasjalmasa MOHANIAKE y30paka MaHrad OKCHIA MOA jaKkuM JTaCepCKHM 3pAdYCHEM IHME
npyxka BpeiHe HHpopmaLuje 3a 6yayha uctpakupama MnO U HBEroBUX KOMIOHCHTH.
3arpeBame JlacepoM Moxe Ja Oyne jeaH ol HOBHX METO/IA 3a CTBapame CTPYKTYpa jesrpo-
OMOTa4.

Panosu ap bpanke Xauuh u3 oBe 001acTH Cy:

1. B. Hadzié, N. Roméevi¢, D. Sibera, U. Narkiewicz, 1. Kuryliszyn-Kudelska, W.
Dobrowolski, M. Romdevi¢

Laser power influence on Raman spectra of ZnO(Co) nanoparticles

Journal of Physics and Chemistry of Solids 91, 80-85 (2016)

2. B. Hadzi¢, B. Vasi¢, B. Matovic, L. Kuryliszyn-Kudelska, W. Dobrowolski, M. Rom¢evi¢
and N. Rom¢evi¢

Influence of laser-induced heating on MnO nanoparticles

Journal of Raman Spectroscopy, 49(5), 817-821 (2018)

3. B. Babié, B. Hadzi¢, 1. Kuryliszyn-Kudelska, N. Paunovié, B. Vasi¢, W. Dobrowolski, M.
Romgevié, J. Traji¢ and N. Rom&evic

Far-infrared spectroscopy of laser power modified MnO nanoparticles

Optoelectronics and Advanced Materials, Rapid Communications, 13 (5-6), 376-379 (2019)

CTpyKType je3rpo-omoray
Ctpykrypre ocoOune core- shell (jesrpo-omorad) ZnO@ZnS MmarepHjama ca aKTHBHHM
CII0jeM HCTIMTHBAHA je KOpHIIhemeM SEM, XRD, Pamanose u nanexe ML CNEKTPOCKOIIH]E.

OBuM MeToaMa YTBpheHo je Ja je y30paK HHIMHAPHIHOT obnuKa YuMe je TmoTBpheHo 1a



oMOTa4y MMa O6/MK jesrpa, opae ZnO, WITO je KapakTEpUCTHYHO 34 0Baj THIl CTPYKTYypa.
PamanosoM u MLl criekTpockormjom yTBpheHo je [IOCTOjame ONTHYKHX (POHOHA TOPHE
noppmuHe y ZnO, THIHYHY 33 UMIHHIPHYHE CTPYKTYPE, 0K je MoCTojare MOBPITHHCKHX
onTHakux (oHOHA yTBpheHo u y ZnS H Y core-shell ZnO@ZnS crpykTypu. Taxohe je
npuMeheHo mocTojame JIOKAIHOT MO/Id KHCCOHHKA Y 7ZnS Kao ¥ BaKaHTHOI MOJia CymIopa y
7ZnO. 3a oBakBe KapaKTEepUCTHKE OBOr y30pKa OArOBOPHO je mocTojame aKTHBHOT cioja
u3mely jesrpa W oMoTadya. 3Hauaj OBOT MCTPOKHBAMA CE OMICNA ¥ MoryhHOCTH IPHMEHE
OBHX MaTepHjaia y TepMO-eJICKTPOHCKHM ypehajuma.

Pan np Bpanke Xayuh u3 ose 0bnacTa je

1. B. Hadzi¢, B. Matovié, M. Randjelovi¢, R. Kosti¢, M. Rom&evi¢, J. Traji¢, N. Paunovié
and N. Romcevi¢

Phonons investigation of ZnO@ZnS core-shell nanostructures with active layer

Journal of Raman Spectroscopy, 52(3), 616-625 (2021)

KomMno3uTH Ha 0a3H HHHKA

HaHOIUIOUHIlE KAKO YUCTOT TAKO ¥ MOJM(HUKOBAHOT IHHK — OKCHJA Ca OUITUPHIHHOM
W DYTCHHjyMOBHM KOMILIEKCHAMA (LHMC H TpaHC) MpPHUIIPEMJbeHE Cy TNPCIHIUTAHOHHM
meTonoM. ONTHYKA KapakTepH3alyja HOBO00H]eHOI KOMIIO3HTa je BplIEHa a pa3MaTpaH je u
yTunaj MoauuKaropa Ha CTPyKTYpHE U ONTHYKE ocobuHe OBOT MaTepujana. YTBpheHo je aa
HAHOILIOYHIIE IIMHK OKCHJA HAKOH MoAM(HKaIuje NoCcTajy Mame H yrpabyjy ce y CTPYKTypY
mojupukaropa. IToxasano je na MoMdHKaIja PyTeHHjyMOBHM KOMIUIEKCHMA JOBOIH [0
pehie AKTHBHOCTH IMHK OKCHJA Kao M [0 MpeHoca HaeNeKTpucama MeTal-THrahi IiTo
y3poKyje 3Ha4ajHy MPOMEHY DaMaHOBHMX CIIEKTapa a CaMuM THM H ONTHYKHX OCOOMHA
HCMTHBAHKMX y30paka. VICIHTHBARmEM JYyMHHECHEHTHHX CIIeKTapa rnokasaHa je 1oBe3aHoCT
muKa Ha 553 nm ca GMIMPHAMHOM, NMKa Ha 737 nm ca MPEHOCOM HACICKTpHCama MeTall-
JMraHy JIOK je muK Ha 678 nm KapakTepHCTHKA UHMHK OKCH/IA. OBa MCTpaXKHBarba OTBapajy
IyT OpUMEHH OBHX MaTepHjana y OHOMEMIMHA.

TloNMMepHHM HAHOKOMIIO3MTHMA ZnS c¢a MOJAMETHIMCTHKPHIATOM (TIMMA)
MCTIMTHBAHE Cy CTPYKTYPHE H ONTHYKE 0COOHHE xopumhemem XRD, SEM, TEM, HRTEM u
PamanoBe criekTpockonuje. YTBpheHa je kyOHa CTPYKTYpa y30paKka H NpOLCHEHA BeIHYMHA
KyOHHX HaHOKpucranurta ZnS je 2,3 nm. OBe HAHOYECTHIIE Cy HACYMHYHO pacrnopehene y
[IMMA matpumu. OnTHuke ocoOuHe y30paKa HCIIUTHBAHE Cy PaMaHOBOM CIIEKTPOCKOIIH]OM.

Kako cy HaHOYECTHIE OKPYXKEHE CHJIAHOM H [IMMA kopuihen je bpyrepMaHoB Mozen



edexrusHor Meaujyma. OBum je yTBpheHO [0CTOjarbe MOBPIIMHCKOT ONTHYKOT (POHOHA YHjH

ce IieHTap IHKa Hala3M Ha OKo 347 cm’'. AHanu3upaHa je 3aBUCHOCT M0J10%Kaja MOBPIIHHCKOT
ontuuxor doxona ox rycruse (filling factor (f)) maTpune 1 yTBpheHO je moMepame MoJoKaja
[IOBPIIMHCKOT ONTHYKOr (OHOHA Ka BehuM BpEIHOCTMMA TATaCHHX OpojeBa ca MOPacTOM
I'yCTHHE MaTpHIIE.

Panosu ap Bpanke Xaumh u3 oe obnactu cy:

1. J. Risti¢-Djurovié, L. Fernandez-Izquierdo, B. Hadzi¢, L. Jimenez-Hernandez, A.M. Diaz-
Garcia, J. Mitrié, B. Babi¢, M. Rom&evié, S. Cirkovi¢ and N. Rom&evié

Raman spctroscopz of zinc oxide nanoparticles modified with ruthenium (II) complexes
Journal of Raman Spectroscopy, 50(12), 1829-1838 (2019)

2. M. Cur¢i¢, B. Hadzié, M. Gili¢, V. Radojevi¢, A. Bjelajac, L. Radovi¢, D. Timotijevié, M.
Romcevi¢, J. Traji¢ and N. Romcevi¢

Surface optical phonon (SOP) mode in ZnS/Poly (methylmethacrylate) nanocomposites
Physica E: Low-dimensional Systems and Nanostructures 115, 113708 (2020)

Kpos capammy ca ApYrum rpyrnama, Kao H ca CBOjUM KOJIeraMa, HM3y4aBaHH CY
PasIMYMTH MaTepHjald [/€ je KOJCTMHHIA Jp bpanka Xaumh jana JOMPHHOC Kako y
KOMIUIEKCHO] KapaKTepu3allHjH HMCIHTHBAHHX y30paKka Tako H Yy cBe0OYXBAaTHO] aHAIM3H
yTHIaja cHHTe3e Ha u3rie PamanoBuX u (pOTOTYMHHECIIEHTHHX CIICKTapa.

Panosu ap bpanke Xayuh Kao pe3ynTaT OBHX capalbH Cy:

1. N. Ivanovié, N. Marjanovié, Z. Rakogevi¢, V. Andri¢, B. HadZi¢, 1. Vukanac, I. Djurdjevi¢
and M. Sreckovié

Changes of properties of cured and uncured disiloxane bisbenzoczclobutene thin films under
irradiation

Progress in Organic coatings 76, 257-262 (2013)

2. M. Jelié, N. Boukos, M. Lalovi¢, N. Rom¢evi¢, V. Leovac, B. Hadzié, S. Balos, L.
Jovanovié, M. Slankamenac, M. Zivanov and Lj. Vojnovic¢-Jesi¢

Synthesis, sturcture and photoluminescence properties of cooper(ll) and cobalt(Ill)
complexes with pyridoxalaminoguanidine

Optical materials 35, 2728-2735 (2013)

3 14, Veselinovié; M. Mitri¢, L. Mangi¢, M. Vukomanovi¢, B. HadZi¢, S. Markovi¢ and D.
Uskokovi¢

The effect of Sn for Ti substitution on the average and local crystal structure of BaTi|-=SnxOs3
(0<x<020)

Journal of Applied Crystallography, 47, 999-1007 (2014)



4. M. Jelié, N. Rom&evi¢, B. Had¥ié, M. Lalovi¢, M. Slankamenac and B. Zivanov
Photoluminescence study of cobalt (II) and copper (II) complexes with the Schiff base of
pyrodoxal and aminoguanidine

Physica Scripta, T162, 014010 (4pp) (2014)

5. D. Sevi¢, M. Rabasovié, J. Krizan, S. Savi¢-Sevi¢, M. Miti¢, M. Gili¢, B. HadZi¢ and N.
Romcéevi¢

Characterization and luminescence kinetics of Eu’* doped YVO4 nanopowders

Materials Research Bulletin, 88, 121-126 (2017)

6. G. Krizan, M. Gili¢, J. Risti¢-Djurovié, J. Traji¢, M. Romcevié, J. Krizan, B. Hadzié, B.
Vasi¢ and N. Romcevi¢

Raman spectroscopy and electron-phonon coupling in Ev’* doped Gd»Zr207 nanopowders
Optical Materials, 73, 541-544 (2017)

7. M. Gili¢, R. Kosti¢, D. Stojanovi¢, M. Romcevi¢, B. Hadzié¢, M. Petrovié, U. Ralevié, Z.
Lazarevié, J. Traji¢, J. Risti¢-Djurovic, J. Cirkovi¢ and N. Romcevic

Photoluminescence spectroscopy of CdSe nanoparticlesembedded in transparent glass
Optical and Quantum Electronics 50, 288 (2018)

Ilp Bpanka Xapuh je mpommpuia o0nacT WCTpaXKHBama W NOKpEeHysa capaiiby Ha
10Jby HaHOMeIMIHHE ca 1po¢. np bpanucrasom MuioBanoBuheM, peoBHAM Ipodecopom
MepuuuHckor ¢axyrinera y beorpagy H HauelIHHMKOM OJie/berma 3a kapauonornjy KBI]
Bexannjcka Koca, rjae ce Oasula mpoyusameM mpo0iieMa MporpamMMpaHor mwianeba. Kao
pesynTar Te capamme ap bpanka Xauuh je opxana W 4CTHPH TpeJaBarba IO IO3WBY Ha
mehynaponsoj koHdepenuujn (Neurocard - International meeting on Neurocardiology and
Noninvasive electrocardiology). OBoM capajioM ykasana je Ha MOryhHOCTH H 3HAYaj

kopumherma Pamanose cniekTpockonuje y GpapMaluji i MEHIHHH.

3. EjleMeHTH 32 KBAJHTATHBHY OlleHY Hay4YHOr JonpHuHoca Ap bpanke
Xapuh
3.1. KBajiurer HayYHHX pe3yJiTaTa
3.1.1. Hayunu nueo u 3nauaj pesyimama
Y cBojoj kapujepu ap Bpanka Xaywuh je ayTop HIH KOayTop 51 pana (6e3 ancTpaxara)
o6jaBsbeHHX y Mel)yHapoIHHM M JIoMahuM 4aconucuMa u CaonIiITeHUM Ha Melh)yHapoIHHM H

nomahuM KoHpepenumjama. On tora ¢y 23 paja ofjaBbeHa y BPXYHCKHM MehyHapoHUM



yaconucuma Kateropuje M21, 11 y Bomehum kareropuje M22, 17 y Mel)yHapOIHHM
yaconmucuma kareropuje M23.

Kao et Haj3HavajHujuX pajgosa ap bpauke Xayuh uszsajajy ce:
1. B. Hadzié, B. Vasi¢, B. Matovi¢, [. Kuryliszyn-Kudelska, W. Dobrowolski, M. Roméevi¢
and N. Rom¢éevié¢
Influence of laser-induced heating on MnO nanoparticles
Journal of Raman Spectroscopy, 49(5), 817-821 (2018)
M21 (IF (2018) =2,809)
2. ]. Risti¢-Djurovi¢, L. Fernandez-lzquierdo, B. Hadzi¢, L. J imenez-Hernandez, A.M. Diaz-
Garcia, J. Mitri¢, B. Babi¢, M. Rom¢evic, S. Cirkovi¢ and N. Rom&evi¢
Raman spctroscopy of zinc oxide nanoparticles modified with ruthenium (II) complexes
Journal of Raman Spectroscopy, 50(12), 1829-1838 (2019)
M21 (IF (2019) = 2,809)
3. N. Roméevié, B. Hadzié, M. Rom¢evi¢, N. Paunovi¢, D. Sibera, U. Narkiewicz, I.
Kuryliszyn-Kudelska, J. Ristié-Djurovi¢ and W. Dobrowolski
Strucutral and optical properties of ZnO-Al>03 nanopowders prepared by chemical methods
Journal of Luminescence, 224, 117273 (2020)
M21 (IF (2020) = 3.599)
4. B. Had¥ié, B. Matovi¢, M. Randjelovi¢, R. Kosti¢, M. Romcevic, J. Traji¢, N. Paunovi¢
and N. Romdéevi¢
Phonons investigation of ZnO@ZnS core-shell nanostructures with active layer
Journal of Raman Spectroscopy, 52(3), 616-625 (2021)
M21 (IF (2021) = 3.133)
5. M. Cur¢ié, B. Hadzié, M. Gili¢, V. Radojevi¢, A. Bjelajac, 1. Radovié, D. Timotijevi¢, M.
Romcevié, J. Traji¢ and N. Romcevi¢
Surface optical phonon (SOP) mode in ZnS/Poly (methylmethacrylate) nanocomposites
Physica E: Low-dimensional Systems and Nanostructures 115, 113708 (2020)
M22 (IF (2020) =3.382)

Y npeom paiy MpoydaBaH je yTHIE] JacepCKor 3padera Ha MnO. ¥V nocanaiimuM
npoyuaBamiMa MnO, HEroBux KOMIIOHEHTH H OKCHJIA Jlacepeka CHara je 00H4HO Ouna BpIo
Mama ga Ou ce w3berse MpOMEHe Ha y30pLUMMa HIH je 3arpesame jacepom Ouio ca
KOHCTAHTHOM CHArOM M TPOIY’KEHHM BPEMEHOM H3jarama ysopaka. JIp bparka Xayuh je

yBeJa HOB METOJ IpOyuYaBama OBHX Y30paka Tako IITO je MCIHUTHBAla y30pak Ha ocaM



pasIMYMTHX CHAra jacepa Ha MOBPIIMHH y30pKa m3mehy 3 mW u 24 mW ca KOHCTaHTHHM
xopakoM of 3ImW u3mehy Meperba. OBMM je OTKpHJIA Ja IPH CHA3M Jlacepa Ha IMOBPIIHHH

y3opka ox 15 mW nonasu packuiama selinne Be3a y MnO u jake pexkoMOMHaIHMje KOja A0BOMIH

2+
jo creapama HoBHX (asa. OBo je notBpheno moctojameM Mn daze y y30pKy HAaKOH

tpermana. Ocum oBe (OpMHpaHe Cy H dase MnO,, MnOOH a uak 1 Mn 503 daza. Osu

pesyTaru cy NOTBpheHH M JPYTHM METO/IaMa HCIUTHBAA y30paKa Kao LITO CY XRD u AFM
KOjHMA je WCIHTHBAH Y30paK TMpe H HAKOH jejctBa nacepa, N0k je PamaHOBOM
cnekrpockonujom mpahena QasHa tpancdopmanuja y3opka y TOKy Camor Meperba. Oso
HCTp@XHBamke pasjalliibaBa MOHAUIAKE y30paKka MaHraH OKCHIA IIOJ jaKHM JIaCepPCKHM
3pauerbeM UYMME ITpyXka Bpe/He undopmanmje 3a Oynyha HCTpaxuBarba MnO u HEroBHX
KOMIIOHEHTH.

Y mpyroM pajy Cy MCTIMTHBAHE NAHOTIOYAIE KAKO THCTOT Tako ¥ MOAHGHKOBAHOT
[MHK — OKcHma ca OHWIHPHIMHOM H PYTEHMjyMOBHM ~KOMILIEKCHMA (uuc ® TPaHC)
IpUIpeMJbeHe Cy MPELUITHTAIMOHHM METOJIOM. JIp Bpanka Xauuh je u3BpIIMiIa ONTHHUKY
KapaKTepH3anujy HOBOZOOMjeHOT ~KOMIIO3uTa, PamaHOBOM H (oTOTYMHHECUEHTHOM
CIIEKTPOCKOTIHjOM, @ Ha OCHOBY nobujeHnx pesyarara pasmarpana je w  yTHnaj
MoOmH(HUKATOpa HA CTPYKTYpPHE W ONTHYKE ocobune osor Marepujana. YTBpheHo je za
HAHOILIOUHIE IIUHK OKCH/IA HAKOH MOIH(HUKaLHje mocTajy Marbe u yrpahyjy ce y CTPYKTypy
monudukaropa. [Tokasano je 1a MoauduKaija PyTEHH]yMOBHIM KOMIUICKCHMA JIOBOIH Jo
pehe AKTHBHOCTM IMHK OKCHIA Kao M 10 MPEHOCa HAeIeKTpucarba MeTaJI-JIAraf]] ITo
y3pOKyje 3HAauajHy NPOMEHY paMaHOBHX CrCKTapa a caMMM THM M OITHYKHX OCOOHHA
MCIMTHBAHKX y30paKa. VcnuTHBameM JTYMHHECHEHTHHX CICKTapa [I0Ka3aHa je MOBE3aHOCT
uKa Ha 553 nm ca GUIMPHIMHOM, HMKa Ha 737 nm ca MpeHOCOM HaeJleKTpHcama MeTal-
JIMTaH JO0K je MUK Ha 678 nm KapaKTepUCTHKA LMHK OKCH/A. OBa HCTpaXKHBAa 0TBApa]y
[yT IPUMEHH OBHX Matepujaia y CMOMEHIHHH.

Tpehu pan ce 6a3supa Ha HCIMTHBAIY Y30paka IIHHK okcuma pormpanor ca Al203 ¢y
noGHjeHH HA [Ba HAYMHA MPELMITHUTALMOHHM METOJOM KOjy je cieauna KaJl{HAL]a |
xuapoTepManHoM MetonoM. CTpyKypHe H ONTHUKE ocobuHE OBHMX HaHONpaxopa Cy
ucrutusane xopumhemem SEM, XRD, PamaHose u Jajieke W11 cneKTpoCKOIHje, HAKOH Yera
CYy HCIMTHBAaHH H doToNyMHHECHEHIIHjOM. Y oba THma y3opaka, [PHUMEHEHAM
eKCIIEPUMEHTAIIHMM MeTonama Ap bpanka Xayuh je npumeria mocrojame daza ZnO,
7nAlLOs 1 AIOOH. Taxobe je nmokasana fa BelIMYMHA KPUCTAIMTA HEMA MOHOTOHY 3aBHCHOCT

on momuHanHe KouueHrtpamuje AlOs; 10K BENHYHHA kpuctanura ase ZnAlLO4 je



KOHCTAHTHa KOJA y30paka JIOOHjeHHX KaJIIHHALKMjOM, a KOI Yy30paka no0ujeHx
XHIAPOTEPMAITHO omaza ca  [OpPacToM  KOHIIEHTpaluje AlO3.  Pesynratu
(hoToNyMHHHCIEHIIM]je H JaJleke VIl crnekTpocKonuje HEIBOCMHUCIICHO nokasyjy na Koj
y3opaka JOOMjeHHX XHIPOTEPMAIHOM METOLOM eIEeKTPOHCKE CTPYKType HaHOKOMIIO3HTA
MOHOTOHO  3aBUCE O  HOMMHAIHE xounentpaje  AbO3.  KoMIIeKCHOCT
(hOTONYMHHECIIEHTHIX CTIEKTapa KOJ y30opaka [0GHjeHMX KaTIHHALM]OM je HajyoubUBH]a
Kama HoMuHATHA KoHleHTpauja Al203 Bapupa usmehy 20 u 40%. [Toctojarse KOMOHMHOBAHHX
momoBa miasMoH-JIO QoHOH yTBphEeHO je NaneKoM WLl cnexrpockonujoM. JlobujeHa
nuenekTpuuHa QyHKIHMja je MozeioBaHa Makcpen ['apHeToBOM (-JIOM. V3umajyhu HauuH
npHIpeMe y30paKa u KOHIIEHTpAllKjy I0TIanTa Kao napameTpe ap Bpanka Xaguh je yTBpAHIa
Be3y KOHIIEHTpallHje cI000HIX HOCHIIANa HAaeleKTpHCarhd ca ONITHYKHUM TTapaMeTpuMa.

Crpykrypue ocobune core-shell (jesrpo-omotad) ZnO@ZnS MmarepHjaia ca akTHBHHEM
¢lI0jeM MCIMTHBaHA je Kopuihermem SEM, XRD, Pamanose u nanexe 1] CIIEKTPOCKONH]E Y
gersproM pamxy. OBuM MeTozama ap bpanka Xanuh je yTBpAMIa [a j€ y30paK WHIMHAPHIHOT
oGmiKka umMe je TMOTBPhEHO 1a OMOTad HMa OOIHK jesrpa, opze je To ZnO, mTO je
KApaKTePUCTHYHO 3a 0Baj THIl CTPYKTypa. PamanosoM # MI] CIIEKTPOCKOMHjOM YTBPIUIA j&
[IOCTOjalbe ONTHYKUX (POHOHA TOpHE MOBPIIMHE Y ZnO, THOWYHO 33 IHJIMHIPUYHE
CTPYKTYpE, JOK j€ MOCTOjarbe MOBPIIMHCKHX ONTHIKIX ¢onona yTepheHO H Yy ZnS u y core-
shell ZnO@ZnS crpykrypu. Taxohe je mpEMeTHIIA TI0CTOjarbe JIOKATHOT MOJIa KHCCOHUKA ¥
7nS kao W BakaHTHOr Moma cymmopa y ZnO. 3a oBakse KapakTepHCTHKE OBOT Y30pKa
OrOBOPHO je MOCTOjambe aKTHBHOT croja w3Meby jesrpa M OMOTada. 3Hadaj OBOT
MCTPaKMBAKba Ce OrJeia y MOryhHOCTH NPHMEHE OBMX MaTepHjajia y TEPMO-eIeKTPOHCKHM
ypehajuma.

[TonuMepHUM HAHOKOMITO3MTHMA 7nS ca nomuMermiverukpunatom (IIMMA)
HCIIMTHBAHE Cy CTPYKTYPHE H ONTHUKE 0COOHHE xopumhemem XRD, SEM, TEM, HRTEM u
PamaHOBEe CIIEKTPOCKONHMjE y METOM pamy. Vrephena je KkyOHa CTpyKTypa y3opaka H
MpONEHk-eHa BEIMUMHA KyOHMX HAHOKpHCTaIUTa ZnS je 2,3 nm. Ose HaHOYECTHLE CY
‘HacyMHqu pacniopehene y TIMMA maTpuu. Ontuuke ocoOuHE y30paka HCHHMTHBAHE CY
PamanoBoM crextpockonujoM. Kako cy HaHOYECTHIIE OKDYKEHE CHIIAHOM H IIMMA 1p
Bpanka Xayuh je kopuctuia bpyrepmManos Mozel ed)eKTHBHOT MeJMjymMa, YHME HACTaB/ba
CBO] pax ca MOBPLIHHCKMM ONTHYKHM dononuma. OBuM je yTBpAUIA IIOCTOjambe
TMOBPIIMHCKOT ONTHYKOT (POHOHA YHjH Ce LEHTap MAKa Hajla3h Ha OKO 347 cm™'. Ananusupana

je 3aBHCHOCT IIOJIOXKaja IOBPUIMHCKOr ONTHYKOT douona ox rycrune (filling factor (f))



MaTpHlle W YTBPAMIA je IIOMEepame I0J0%Kaja MOBPIUIHHCKOT ONTHYKOr ¢orona ka Behum

BpEIHOCTHMA TAJIACHUX OpojeBa ca opacToM I'yCTHHE MaTpHIIE.

3.1.2. [Tapamempu Keaiumema 4aconuca
Hakon ojiyke Hayunor Beha MuctuTyTta 3a (U3MKy O NpeLIoOry 3a CTHLAHES

TIPETXOJHOr Hay4yHor 3Bama 1p bpanka Xauwh je objasuna 10 pamosa, 5 y BpXYHCKHM

MeljyHapoaHuM gaconucuMa, 3 y Boaehum, 2 y Mel)yHapoHHM 4acomucuma.

e 1 pax y BpxyHcKoMm MelhyHapoxsoM gacomucy, Journal of Luminescence (IF (2020) =
3.599, SNIP (2018) = 0.95).

e 3 paxa y BpxyHckom MehyHapoasom wuacomucy, Journal of Raman Spectroscopy (IF
(2021) = 3.133, SNIP (2021) = jow uuje oxpehen, IF (2019) = 2,809, SNIP (2019) = 0,99,
IF (2018) = 2,809, SNIP (2018) =1,06).

e 1 pax y BpxyHckoM MehynaponsoM uaconucy, Materials Research Bulletin (IF (2017) =
2,873, SNIP (2017) =0.87).

e 2 pany mcTakHyToM MehyHapoaHoM yaconucy, Physica E: Low Dimensional Systems and
Nanostructures, (IF (2020) =3.382, SNIP (2020) = 0,94, IF (2018) =3.176, SNIP (2018) =
0,88)

e 1 pax y ucrakuyrom Mehynapoxnom gacomucy, Optical Materials (IF (2017) = 2,320,
SNIP (2017) =1.05).

e 1 pan y mehymapoxnom wacomucy, Optoelectronics and Advanced Materials, Rapid
Communications, (IF (2019) = 0.445, SNIP (2019) = 0.36).

e 1 paxy mehynaponsom uaconucy, Optical and Quantum Electronics, (IF (2018) = 1.547,
SNIP (2018) = 0.66).

BuGanorpadcku nokasatesbi CyMupaHH ¢y y cneziehoj tadesn:

IF M SNIP ¢
YKynHo 26.093 61 8.69
VepeaeHo o YIaHKy 2.609 6.1 0.869
YcpenmweHo 1o ayTopy 3.055 il 1.01

¢ Kako mo maHa mojmomema opor jokymenta Huje oxpehena CHHII Bpennoct 3a pan
ny6mukosan 2021. romumse y wacomucy Journal of Raman Spectroscopy 'y tabenmu je

kopuiihena spexsocT 3a 2020. roausy.




3.1.3. TIo3WTHBHA HHTHPAHOCT HAYYHHX Pa10Ba KHAHIAATKHILE

Ha man 12. 1. 2022. roauue, pajfosu ap bpanke Xaunh cy UMTHPaHH BHUIC OZ 293
myta Ge3 ayrouurara mpema 0asu IojaTaka Web of Science. Ilpema Toj 6a3su XupIioB
dakrop xanmuzaara je 10, 10K je mpema Gasu momaraka Scopus Xupmo ¢daktop 11, a Ha

Google Schoolar je Xupuos daxrop kanauzaara je 13.

3.1.4. Konkpemnu Hay4nu 000puroc Kanouoama y peanuzayuju pesyaimama

Jlp Xayuh je ox modeTka cBoje Hay4He JENATHOCTH 3amocieHa Ha Huctutyty 3a
¢usuky y beorpany, riae y OKBHpY JlaGopaTopuje 3a HCTPaXKHBAKa y 00IACTH EJNICKTPOHCKHUX
Marepujajia u3BOaM BehHHy eKcriepuMeHaTa. CapaljuBana je u ca IpyrMM Tpynama y Kojuma
Cy M3ydYaBaHM Pa3IMUHUTH MaTepHjalH rje je xonerunuua ap bpanka Xayuh fana 10mpHHOC
KaKo y KOMILIEKCHO] KapakTepu3alujH HCIHMTHBAHMX y30paka Tako M ¥ cBe0OYXBaTHO]
aHANM3H YTHIA]ja CHHTe3e Ha u3re] PaManoBuX U QOTOTYMUHECLICHTHHX CIICKTAPa.

Kammuaar ocTBapyje BakaH JIONPUHOC y MyOiMKalMjama, Tamo rIe je INpBH ayrop
caMOCTaIHO 00aBiba eKcrepuMeHTalan paj, obpalay ¥ aHalmu3y no0MjeHuX pesyniTaTa, a Kao
jeman o KOayTopa JONpPMHOCH KaKO EKCICPHUMEHTAIHOM pajy Tako H omoryhasa 0oJse
carvie/laBae, pasyMeBame W HHTEpIpeTanujy JI00HjeHHX pe3yirara. Takxohe xanmumar je
CBOjHM pajioM JOTIPHHENa U MOKpeTaiby HOBHX IpaBala y OKBHPY nocrojehux UCTpaKuBamba
ka0 M [I0YETKy HCTp@KHBarma Yy HOBHM o00JacTiMa Hayke M MPHMCHE PamaHoBe

CIIEKTPOCKOTIH]E.

3.1.5. Mehynapooue capadive

Jlp Bpanka Xayuh ydecTByje Ha NpPOjeKTHMA Yy OKBHPY Criopazyma O HAy4HO]
capanmi u3mely [losbcke akanemuje HayKka H Cpricke akajeMuje Hayka ¥ yMETHOCTH!
- Elementary excitations in semimagnetic nanocrystals and nanostructures, 2008-10 naHac.
- Elementary excitations in semimagnetic crystals and structures, 2005-2007.

Kao pesysTar oBe capajiie myOIMKOBaHo je YKYITHO 24 pana, a ojl IPeTXOIHOT u300pa
y 3Bame 4 paja, Ha kojuma je ap bpaHka Xapuh WM NpBH ayTop MM jeJiaH 01 KoayTopa.
KaumiaTkumba je Buie nyra Gopasuia Ha IHCTHTYTY 3a QH3HKY, [Mospcke akageMuja HayKa,

Takole je MpUMHIA M HEKOJIMKO MOCceTa.



3.2.2. Aara:kosaHocT y GopMHpamy HAy4YHHX KaJpoBa
3.2.1. ITeoazowiku pao

Kanzupar ap bpanka Xayuh je akTHBHO y4ecTBOBala  jaja 3Ha4ajaH JOIPHHOC TPH
H3paj| TPH JOKTOPCKE JicepTaluje KonernHuina Munmne [Terposuh, Mapruse ['nnuh 1

Jenere Mutpuh 11TO je jaCHO yOYJbHBO M3 3aXBaJIHHLA y THM JIOKTOPAaTHMA.

3.3. Hopmupame 0poja KoayTOPCKHX Pa10Ba, NaTeHATa H TEXHHTHX peliena

Caaxku oz oBor 51 pana ip bpanke Xayuh cy ekCriepuMEHTalIHE TIPHPOJE, MITO YECTO
Mozpa3yMeBa capajiiby BHlle HHCTUTYHja. Mmajyhu To y Buay, 6poj KoayTOpa Ha M0jeIMHHM
panoeuma je Behn ox 7 u HopmHpameM 00J0Ba THX pajoBa y CKIady ca [TpaBuTHHKOM
MHUHHCTApCTBA O IOCTYIKY, HAuyMHy BpEJHOBamAa H KBAHTHTATHBHOM HCKasHBAaiby
HAyYHOMCTPaXXKHBAYKHX Pe3ysiTaTa yKylnaH HOPMUPaHH 6poj M paznosa usHocu 47,515 wrro je
W Jasbe 3HATHO BHUILE OJ1 3aXTeBAHOI MHHEMyMa o1 16 M GozoBa 3a 1300p y 3Bame HAYTHH
capagHHK.

Jlp Bpanka Xaumh je koayTop jeIHOr IATCHTHOT PElICHa:
1. Konmapsxx, M. Rypumh, M. D'mmah, b. Xayuh, MOJH®HKOBAHH HOCAY 34
BEPTHKAJTHO IO3HLIHOHHPAIBE TABITETHHX Y30PAKA OJ ITPAILIKACTHX
MATEPHJAJIA KOJH JE JJEO KOMOPE 34 BAKYYMHPAIE H X/IABEIE KoJA
CE KOPHCTH Y CIIEKTPOCKOIICKHM MEPEIbHMA, Perucrap Malux IareHaTa
3aBojia 3a HHTeNeKTyanHy cBojury MI12018/0028 on 19.06.2018. romune.

3.4. PykoBohjeme npojexTuma, NoTnpojeKTHMa u NPOjeKTHHM 331a1HMAa
Jlp Bpanka Xayuh yuecTByje Ha mpojekTima MuHMCTAPCTBA IPOCBETE H HAYKE Ka0 H
Ha Mel)yHapoIHUM TPOjeKTHMA.

- bBuna je Ha adraxosaHa je Ha mpojekry HHTerpanHuX HHTCPAHCLHIIMHAPHAX
WcTpakuBama MMHHMCTApCTBa TPOCBETE W HAyKe Peny6nuke Cpbuje -
OnToeJeKTPOHCKH HAHOJMMEH3HOHU CHCTEMH — NYT Ka NPHMEHH, 6poj 45003,
2011-2020.

- Iperxommo je Owia aHraxcoBaHa Ha [POJEKTYy OCHOBHHX HCTpaXHBambd —
CnekTpocKonuja eJIeMeHTAPHHX eKCHTAIHjA KOJ [0JIyMarHeTHHX
nosynposoanuka (2007-2010).

Ilp Bpanka Xayuh yuecTByje Ha INpPOjeKTHMA y OKBHPY Cniopasyma O Hay4YHO] capalibH

u3mel)y Tlosbeke akanemuje Hayka u Cpricke aKajJieMHje HayKa H YMETHOCTH:

- Elementary excitations in semimagnetic nanocrystals and nanostructures, 2008-m0 naHac.



- Elementary excitations in semimagnetic crystals and structures, 2005-2007.
KanmuaTkumba e pykosoauia notnpojekroM  "VICTIMTHBARE eJIEKTPHIHHUX
KapaKTepHCTHKa HOBHX MaTepujana M TPOjeKTOBAE ceH3opa ca ONTHYKHM BIAKHHMA" Ha

HpOjCKTY OnroelleKTPOHCKH HAHOJUMEH3HOHH CTHCTEMH - IIYT Ka pUMEHH.

3.5. AKTHBHOCT Y HAYUHHM H HAYHHO CTPY4YHHM JpYITBHAMA

Jlp Xayuh je wianui@ Cpreckor KepaMH4KOT ApyHITEa, JlpyurTea ¢pusuyapa, JipymTaa
3a ETPAH u OnTrdkor JApymTsa Cpbwuje.

Takolje, Ouna je unan Hiad HayuHo-0OpraHH3alioHor xomuTera Kondepeniuje
MJIAIMX HCTpaKuBaya y nepuoay on cerrrembpa 2013 10 cenrrembpa 2021. rofMHE.

Tp. Xayuh je peneH3eHT je y 4acomucuMa Journal of Raman spectroscopy, Journal of

Alloys and Compounds, Applied Physics Letters 1 Acta Physica Polonica A,... .

3.6. YTunaj Hay4HHX pe3yJaraTa
3Hayaj HAy4HHX pe3y/rara KAHIHIATKAE j€ OnHucaH y Tadkn 3.1, IOK ce HHUXOB

yTHIA] OrJiesa y Opojy uurata KOj Cy HABEJICHH y TaIKH 3 g

3.7. KonkpeTan JONPHHOC KAHIUIATA Y peaH3auMju paaosa y HAYYHHM LEHTpHUMA Y
3eMJbH M HHOCTPAHCTBY

Jlp Bpauka Xauuh cBOja HMCTPKHBAEA peanusyje y MHCTHTYTY 38 busuKy y
Beorpany. KanuaTkuba je 1aina Kbydan JIONIPUHOC Y CBUM PalloBHMA I/I€ je mpBH ayTOp,
3HauajHo je JOTpUHE/a CBAKOM pajty Ha KOME je aKTHBHO Y4eCTBOBaIA U nana je ourydyjyhu
jonpuHoc BehuHy pajoBa Ha KojuMa je MmoTnycana. ket I0nprHOC ce orjieia y caMOCTaTHOM
eKCIIEpHMEHTATTHOM Pajy, oGpau 100HjeHHX pe3yTara Kao H aHAIN3H JIOOHjeHHX oJIaTaKa.
[lomro je ped O eKCIIEPHMEHTATHO] (U3UIA, [loCTaB/batbe M H3BODEHE EKCIEPHMEHTA
mpejcTaBiba 3HadYajaH 1eo KAHMIATKABUEE HAydHE aKTHBHOCTH, y IITa crajia npHIpeMa
amapaType M TpEIpeMa ysopaka 3a eKCTiepHMEHT, amu u obpana pesyirara Mepema Y3
xopumhere oarosapajyhux TeOpHjCKUX MOJIENA KOjH MOAYIHPY FCH eKCIIepPUMEHT; Kao H Y
mucamy HaydHMX ulaHaka H KOMyHWKAIHjH €& PCHeH3CHTHMA. Taxohe, IONPUHOC

KaHJIUIaTKAELE HpClICTaBJba H peuemnpame yJjlaHakKa.

3.8. YBoana npeaasama Ha koHpepeHumjama, 1pyra npefaBamba 0 AKTHBHOCTH
Jlp Bpanka Xauuh je 1o caja ojpXana yKyIHO feT mpejaBaHja Mo MO3MBY, jenHo

HaKOH HpCTXO,HHOF H36opa Y 3BambeC:



- The Fifth International Symposium of Neurocardiology, Neurocard 2013,
Belgrade October 17-18, 2013.

- The Sixth International Symposium of Neurocardiology, Neurocard 2014,
Belgrade October 16-17, 2014.
. The VII International Symposium of Neurocardiology, Neurocard 2015, Belgrade
October 16-17, 2015, Scientific programme and Book of Abstracts 64(2015)
. The VIII International Symposium of Neurocardiology, Neurocard 2016, Belgrade
October 14-15, 2016,
13t Photonics Workshop, Kopaonik, March 08-12, 2020, Book of Abstracts 49(2020)

4. EJleMeHTH 32 KBAHTHTATHBHY OLEHY HAay4YHOT 10NPHHOCA 1P Bpanke Xauuh

4.1. OcTBapeHH Pe3y/ITATH Y O/l IOKPETAba MPETXO/HOT u3zbopa y 3Bame

TOmaKa rpyne | bpoj pagosa bpoj 601082 o Ykynau 0poj Ykynan ﬁp(ﬂ
pany O0oxoBa HOPMHPAaHHX

6oaoBa

M14 2 3 6 6

M21 5 8 40 33,01

M22 3 3 15 10,862

M23 2 3 6 3,643

M32 1 1,5 15 1,5

M34 4 0.5 2 2

M92 1 12 12 12

YkynHo 82,5 69,015

4.2. Tlopeheme ca MHHHMATHHM KBAHTHTATHBHHM ycJaoBHMa 3a u30op y 3paibe HAY'IHH

capajHHK
{ Munumajanua opoj M 6oxoBa Ocrapeno/Hopmupano
YkynHo 16 82,5/ 69,015
M10+M20+M31+M32+M33+M41+M42 10 68,5 /55,018
El 1+M12+M21+M22+M23+M24 5 61 /47,515




CITACAK HAYYHUX PA/IOBA PA3BPCTAHHUX IPEMA KATETOPHJAMA
HAYYHOT PAJIA (M KOE®UIIMJEHTH)

Panoru HakoH omtyke Hayunor seha HCTHTYTA 32 ¢u3KUKy O IPEUIOTY 3a CTHLAbE

TIPETXOAHOT HAay4HOT 3BaEha O3HAUCHH CY Ca r

L. MOHOTPA®WJE, MOHOI'PA®CKE CTYJIHJE, TEMATCKH 35OPHMIIH,
JEKCHKOTPA®CKE W KAPTOIPA®CKE NYBJIUKAIMJE MEBYHAPOIHOT
3HAYAJA (M10)

M 14

1*, M. Gili¢, M. Petrovi¢, B. Hadzié¢, M. Romcevic, J. Trajié, N. Romcevié, Z. Lazarevi¢,
Structural Properties of Cu-Se-CuSe> Thin Films,

W. E. Lee et al. (eds.), Proceedings of the IV Advanced Ceramics and Applications
Conference, Springer Atlantis Press (2017) 235-256.

2% B. Hadzi¢, M. Romcevi¢, J. Traji¢, G. Stanigi¢, D. Timotijevic,

Influence of Preparation Method on SOP Modes in ZnO Doped with CoO nanoparticles

W. E. Lee et al. (eds.), Proceedings of the IV Advanced Ceramics and Applications
Conference, Springer Atlantis Press (2017) 217-234.

2. PAIOBH OBJABJ/bEHH ¥ HAYYHUM YACOTIHCHMA MEBYHAPOTHOT
3HAUYAJA (M 20)

M 21:

1. N. Rom&evié¢, D. Stojanovi¢, M. Roméevié, D.R. Khokhlov, B. Hadzi¢ and A.V. Nikorich
Raman spectroscopy of Pb0.755n0.25Te(Ir) single crystal

Journal of Alloys and Compounds 436,38-42(2007)

2. N. Roméevié, J. Traji¢, T.A. Kuznetsova, M. Rom¢éevi¢, B. Hadzi¢ and D.R. Khokhlov
Far-infrared study of impurity local modes in Ni-doped PbTe

Journal of Alloys and Compounds 442,324-327(2007)

3. N. Roméevié, A.J. Nadolny, M. Rom¢evi¢, T. Story, B. Taliashvili, A. Milutinovi¢, J.
Traji¢, E. Lusakowska, D. Vasiljevi¢-Radovi¢, V. Domukhowski, V. Osinniy, B. HadZi¢ and
P. Dziawa

Far-infrared phonon specitroscopy of Pbl-xMnxTe layers grown by molecular beam epitaxy



Journal of Alloys and Compounds 438,34-40(2007)

4. N. Romgevi¢, R. Kosti¢, B. Had?i¢, M. Romdéevi¢, L. Kuryliszyn-Kudelska, W.
Dobrowolski, U. Narkiewicz and D. Sibera

Raman scattering from ZnO incorporating Fe nanoparticles: Vibrational modes and low-
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Raman scattering from ZnO (Fe) nanoparticles 41 2008

N Romcevic, R Kostic, M Romcevic, B Hadzic, | Kuryliszyn-Kudelska, ...
Acta Phys. Pol., A 114 (5), 1323-1328

Raman scattering from ZnO incorporating Fe nanoparticles: vibrational 37 2010
modes and low-frequency acoustic modes

N Roméevi¢, R Kostié, B Hadzi¢, M Roméevié, | Kuryliszyn-Kudelska, ...

Journal of alloys and compounds 507 (2), 386-390

Raman spectroscopy of optical properties in CdS thin films 32 2015
J Trajié, M Gili¢, N Rom¢&evi¢, M Roméevi¢, G Stanisi¢, B Hadzig, ...
Science of Sintering 47 (2), 145-152

Far-infrared study of impurity local modes in Ni-doped PbTe 31 2007
N Roméevié, J Traji¢, TA Kuznetsova, M Roméevi¢, B Hadzig, ...
Journal of alloys and compounds 442 (1-2), 324-327

Raman study of surface optical phonons in ZnO (Mn) nanoparticles 29 2014
B Hadzi¢, N Roméevi¢, M Romcevic, | Kuryliszyn-Kudelska, ...
Journal of alloys and compounds 585, 214-219

Surface optical phonons in ZnO (Co) nanoparticles: Raman study 28 2012
B Hadzi¢, N Roméevié, M Roméevic, | Kuryliszyn-Kudelska, ...
Journal of alloys and compounds 540, 49-56

The effect of Sn for Ti substitution on the average and local crystal 21 2014
structure of BaTi1- xSnxO3 (0< x= 0.20)

L Veselinovié, M Mitri¢, L Mangi¢, M Vukomanovic, B Hadzi¢, S Markovig, ...

Journal of Applied Crystallography 47 (3), 999-1007

Dynamic magnetic properties of ZnO nanocrystals incorporating Fe 19 2011
| Kuryliszyn-Kudelska, B HadZi¢, D Sibera, M Romé&evi¢, N Roméevic, ...
Journal of alloys and compounds 509 (9), 3756-3759

Raman study of surface optical phonons in hydrothermally obtained Zn0O 15 2016
(Mn) nanoparticles

B Hadzi¢, N Roméevi¢, M Roméevic, | Kuryliszyn-Kudelska, ...

Optical Materials 58, 317-322
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Characterization and luminescence kinetics of Eu3+ doped YVO4 14 2017
nanopowders

D Sevic, MS Rabasovic, J Krizan, S Savic-Sevic, M Mitric, M Gilic, ...
Materials Research Bulletin 88, 121-126

Magnetic properties of ZnO (Co) nanocrystals 14 2013
| Kuryliszyn-Kudelska, B Hadzié, D Sibera, M Romé&evi¢, N Romcevig, ...
Journal of alloys and compounds 561, 247-251

Transition metals in ZnO nanocrystals: Magnetic and structural properties 14 2013
| Kuryliszyn-Kudelska, W Dobrowolski, M Arciszewska, N Roméevic, ...
Science of Sintering 45 (1), 31-48

The comparative study of the structural and the electrical properties of the 13 2014
nano spinel ferrites prepared by the soft mehanochemical synthesis

DL Sekuli¢, ZZ Lazarevic, ¢ Jovaleki¢, A Reénik, M Romé&evi¢, B Hadzig, ...

Science of Sintering 46 (2), 235-245

Synthesis, structure and photoluminescence properties of copper (1) and 13 2013
cobalt (II1) complexes with pyridoxalaminoguanidine

MG Jeli¢, N Boukos, MM Lalovi¢, NZ Roméevié¢, VM Leovac, BB Hadzi¢, ...

Optical Materials 35 (1 2), 2728-2735

Raman study of surface optical phonons in ZnO (Co) nanoparticles 13 2013
prepared by hydrothermal method

B Hadzi¢, N Roméevic, M Roméevié, | Kuryliszyn-Kudelska, ...

Hemijska industrija 67 (4), 695-701

Magnetic properties of nanocrystalline ZnO doped with MnO and CoO 13 2010
| Kuryliszyn-Kudelska, WD Dobrowolski, B Hadzi¢, N Romdevi¢, D Sibera, ...
Journal of Physics: Conference Series 200 (7), 072058

Laser power influence on Raman spectra of ZnO (Co) nanoparticles 10 2016
B Hadzi¢, N Romé&evi¢, D Sibera, U Narkiewicz, | Kuryliszyn-Kudelska, ...
Journal of Physics and Chemistry of Solids 91, 80-85

Influence of SOP modes on Raman spectra of ZnO (Fe) nanoparticles 10 2015
B Hadzi¢, N Romé&evié, M Roméevic, | Kuryliszyn-Kudelska, ...
Optical Materials 42, 118-123

Far-infrared spectroscopy of CdTel1- xSex (In): Phonon properties 9 2014
M Petrovi¢, N Rom&evié, J Trajic, WD Dobrowolski, M Roméevi¢, B Hadzié, ...
Infrared Physics & Technology 67, 323-326

Raman spectroscopy of multiphonon emission process in Ni-doped PbTe 8 2009
N Romcevic, J Trajic, B Hadzic, M Romcevic, D Stojanovic, Z Lazarevic, ...
Acta Physica Polonica-Series A General Physics 116 (1), 91
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Far-infrared spectroscopy of Zn1- xMnxGeAs2 single crystals: Plasma 7 2015
damping influence on plasmon—Phonon interaction

N Romcevic, M Romcevic, WD Dobrowolski, L Kilanski, M Petrovic, ...

Journal of Alloys and Compounds 649, 375-379

Synthesis, structure and photoluminescence of (PLAGH) 2 [ZnCl4] and 7 2015
comparative analysis of photoluminescence properties with tris .

2'-bipyridine) ruthenium (1

MM Radanovi¢, MG Jelie, NZ Roméevi¢, N Boukos, LS Vojinovi¢-Jesic, ...

Materials Research Bulletin 70, 951 -957

Photoluminescence study of cobalt (I11) and copper (I1) complexes with the 6 2014
Schiff base of pyridoxal and aminoguanidine

MG Jeli¢, NZ Roméevi¢, BB Hadzi¢, MM Lalovié, MP Slankamenac, ...

Physica Scripta 2014 (T162), 014010

Low-frequency Raman scattering from ZnO (Fe) nanoparticles 6 2009
R Kostic, N Romcevic, M Romcevic, B Hadzic, R Rudolf, ...
Acta Physica Polonica-Series A General Physics 116 (1), 65

Raman spectroscopy of zinc oxide nanoplatelets modified with ruthenium 5 2019
(Il) complexes

JL Risti¢-Djurovi¢, L Fernandez-lzquierdo, B HadZic, ...

Journal of Raman Spectroscopy 50 (12), 1829-1838

Nanocrystalline ZnO Doped with Fe203—Magnetic and Structural 5 2011
Properties

| Kuryliszyn-Kudelska, B Hadzié, D Sibera, L Kilanski, N Romgéevig, ...

Acta Phys. Pol., A 119, 689-691

Optical properties of plastically deformed copper 5 2010
J Trajié, R Rudolf, | Anzel, M Rom¢éevic, N Lazarevié, M Miri¢, Z Lazarevig, ...
Acta Physica Polonica A 117 (5), 791-793

Influence of laser-induced heating on MnO nanoparticles 4 2018
B Hadzi¢, B Vasi¢, B Matovic, | Kuryliszyn-Kudelska, W Dobrowolski, ...
Journal of Raman Spectroscopy 49 (5), 817-821

Raman spectroscopy and electron-phonon coupling in Eu3+ doped 4 2017
Gd2Zr207 nanopowders

G Krizan, M Gilic, JL Ristic-Djurovic, J Trajic, M Romcevic, J Krizan, ...

Optical Materials 73, 541-544

Raman spectra of ZnGeAs2 highly doped with Mn 4 2014
M Romecevic, L Kilanski, N Romcevic, B Hadzic, W Dobrowolski, ...
Materials Research Bulletin 59, 300-304

Study of Bi128i020 single crystals obtained by Czochralski method 4 2011
Z7 Lazarevié, S Kosti¢, MJ Roméevié, J Traji¢, B Hadzi¢, D Stojanovic, ...
Optoelectron. Adv. Mater.—Rapid Commun 5, 150-152
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Superparamagnetic and ferrimagnetic behavior of nanocrystalline ZnO 3 2018
(MnO)

| Kuryliszyn-Kudelska, W Dobrowolski, M Arciszewska, N Romeevig, ...
Physica E: Low-dimensional Systems and Nanostructures 98, 10-16

Determination of microstructural changes by severely plastically deformed 3 2014

copper-aluminum alloy: Optical study
NZ Roméevié, MD Gili¢, | Anzel, R Rudolf, M Mitri¢, MJ Romgevic, ...
Journal of mining and metallurgy, Section B: Metallurgy 50 (1), 61-68

Spectroscopy study of Bi12Ge020 single crystals 3 2013
77 LAZAREVIC, S Kosti¢, V Radojevi¢, MJ Roméevi¢, B Hadzi¢, J Trajic, ...
Optoelectronics and Advanced Materials-Rapid Communications 7 (January ...

Far-infrared phonon spectroscopy of Pb1- xMnxTe layers grown by 3 2007
molecular beam epitaxy

N Romé&evié, AJ Nadolny, M Romcevic, T Story, B Taliashvili, A Milutinovié, ...

: Journal of alloys and compounds 438 (1-2), 34-40

Photoluminescence spectroscopy of CdSe nanoparticles embedded in 2 2018

transparent glass
M Gilic, R Kostic, D Stojanovic, M Romcevic, B Hadzic, M Petrovic, ...
Optical and Quantum Electronics 50 (7), 1-8

Structural Properties of Cu-Se-CuSe; Thin Films 2 2017
M Gili¢, M Petrovié, B Hadzi¢, M Roméevic, J Traji¢, N Roméevig, ...
Proceedings of the IV Advanced Ceramics and Applications Conference, 235-256

Vibrational Spectroscopy of SOP Modes in ZnO Doped with CoO, MnO and 2 2016
FeoO3

B Hadzi¢, N Roméevi¢, J Traji¢, R Kosti¢, G Stanisié, D Timotijevi¢

Proceedings of the Ill Advanced Ceramics and Applications Conference, 159-172

Raman study of surface optical phonons in ZnO (Co) nanoparticles 2 2014

prepared by calcinations method
B Hadzic, N Romcevic, M Romcevic, | Kuryliszyn-Kudelska, ...
JOURNAL OF OPTOELECTRONICS AND ADVANCED MATERIALS 16 (5-6), 508-512

Novi progon 2 2013
| lvanovi¢
HERETICUS-Casopis za preispitivanje proslosti, 257-264

Experimental and theoretical investigations of cured and uncured 2 2009

disiloxane bisbenzocyclobutene thin films
N Ivanovié, N Marjanovi¢, J Grbovi¢ Novakovié¢, M Manasijevic, ...
Materials and Manufacturing Processes 24 (10-11), 1180-1184

Phonons investigation of ZnO@ ZnS core-shell nanostructures with active 1 2021
layer

B Hadzic, B Matovic, M Randjelovic, R Kostic, M Romcevic, J Trajic, ...

Journal of Raman Spectroscopy 52 (3), 616-625
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Structural and optical properties of ZnO—AI203 nanopowders prepared by 1 2020

chemical methods
N Romcevic, B Hadzic, M Romcevic, N Paunovic, D Sibera, U Narkiewicz, ...
Journal of Luminescence 224, 17273

Surface optical phonon (SOP) mode in ZnS/Poly (methylmethacrylate) 1 2020
nanocomposites

M Curcic, B Hadzic, M Gilic, V Radojevic, A Bjelajac, | Radovic, ...

Physica E: Low-dimensional Systems and Nanostructures 115, 113708

Influence of Preparation Method on SOP Modes in ZnO Doped with CoO 1 2017
Nanoparticles

B Hadzi¢, M Roméevi¢, J Traji¢, G Stanisi¢, D Timotijevic

Proceedings of the IV Advanced Ceramics and Applications Conference, 21 7-234

Optical properties of Cd1-xMnxS nanoparticles: off-resonance Raman 1 2016
spectroscopy

M PETROVIC, M ROMCEVIC, R KOSTIC, N ROMCEVIC, WD Dobrowolski, ...

Optoelectronics and Advanced Materials-rapid communications 10 (March-April ...

Growth, characterization and optical quality of calcium fluoride single 1 2016
crystals grown by the Bridgman method

HI Elswie, S Kosti¢, V Radojevi¢, NZ Romdevi¢, B Hadzi¢, J Traji¢, ...

Optoelectronics and Advanced Materials-Rapid Communications 10 (7-8), 522-525

Optical properties of plastically deformed copper: an ellipsometric study 1 2011
N Romcevic, R Rudolf, J Trajic, M Romcevic, B Hadzic, ...
Materiali in tehnologije 45 (5), 463-465

Raman spectroscopy of Pb0. 75Sn0. 25Te (In) single crystal 1 2007
N Roméevi¢, D Stojanovi¢, M Roméevi¢, DR Khokhlov, B Hadzi¢, ...
Journal of alloys and compounds 436 (1-2), 38-42

Surface optical phonon (SOP) mode in ZnS/Poly (methylmethacrylate) 2020
nanocomposites

M Guréi¢, BB Hadzi¢, M Gilié, V Radojevi¢, A Bjelajac

Physica E. Low-Dimensional Systems and Nanostructures (Print) 115, 113708

Far-infrared spectroscopy of laser power modified MnO nanoparticles 2019
B Babic, B Hadzic, | Kuryliszyn-Kudelska, N Paunovic, B Vasic, ...
Optoelectronics and Advanced Materials-Rapid Communications 13 (May-June ...

Optical Properties of Plastically Deformed Copper: Ellipsometry and 2016
Raman Study

M Gili¢, M Petrovi¢, B Hadzic, 77 Lazarevi¢, M Rom&evi¢, J Traji¢, ...

Proceedings of the Ill Advanced Ceramics and Applications Conference, 173-182

Optical Properties and Electron—Phonon Interactions of CdTeq.xSex(In) 2016

Single Crystal
M Petrovi¢, J Traji¢, M Gili¢, M Romcevic, B Hadzi¢, Z Lazarevig, ...
Proceedings of the IIl Advanced Ceramics and Applications Conference, 183-191

v
50f6 1/12/2022, 9:01 AV



6 0of 6

~aka Hadzic - Google Scholar

TITLE

Synthesis structure and photoluminescence properties of copper (Il) and

cobalt (I1l) complexes with pyridoxalaminoguanidine
MG Jelize, N Boukos, MM Laloviee, VM Leovac
J. Opt. Mater. 35, 2728-2735

Ellipsometric Measurements of Plastically Deformed Copper
M Miri¢, R Rudolf, | Anzel, B Hadzi¢, M Roméevi¢, J Trajié, N Romcéevié
Acta Physica Polonica A 116 (4), 715-717

Far-Infrared Study of DX-Like Centers in Pb~ 0~.~ 9~ 5Mn~ 0~.~ 0~ 5Te
(Ga)

D Stojanovic, J Trajic, B Hadzic, M Romcevic, Il Ivanchik, DR Khokhlov, ...

ACTA PHYSICA POLONICA SERIES A 112 (5), 959

Investigation of photoconductivity in n-type Galium doped PbTe
D Stojanovi¢, N Romgevi¢, J Trajic, B Hadzi¢, M Roméevi¢, DR Khokhlov
Science of Sintering 39 (2), 169-175

Scientific paper
B Hadzi¢, N Romé&evi¢, M Romcevic, | Kuryliszyn-Kudelska, ...

Raman scattering from ZnO doped with Fe, Mn and Co nanoparticles
B Hadzic, N Romcevic, M Romcevic, R Kostic, | Kuryliszyn-Kudelska, ...

Far-infrared and Raman Spectroscopy of CdTe 0.97 Se 0.03 (In)
N Romcevic, M Romeevic, J Trajic, D Stojanovic, Z Lazarevic, B Hadzic, ...

Low-frequency Raman scattering from transition-metal-doped ZnO

nanoparticles
R Kostic, N Romcevic, M Romcevic, B Hadzic, Z Lazarevic, ...

Raman scattering study of polycrystalline BiFeO 3 obtained by

mechanochemical synthesis
Z Marinkovic-Stanojevic, N Romcevic, B Hadzic
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13'" Photonics Workshop 2020

Kopaonik, Sérbia, March 08-12, 2020
Institute of Physics Belgrade, Pregrevica 118, 1080 Belgrade, Serbia
Phone +381 11 3713 000 Fax: +381 11 3162 190, email fotonika@ipb.ac.rs
- http://www.photonicsworkshop.ipb.ac.rs

Dr. Branka Hadzi¢

Institute of Physics Belgrade
Pregrevica 118, 11080 Zemun
Serbia

Dear Dr. Hadii¢,

On behalf of the Organizing Committee of the “13th Photonics Workshop 2020” we are pleased to
invite you 1o the workshop scheduled from March 08-12, 2020 in Kopaonik, Serbia. This conference
will be organized by the Institute of Physics Belgrade and Optical Society of Serbia.

It is our special pleasure to invite you to attend the meeting and present an invited lecture (20 min)
under title “Influence of laser induced heating cn MnG nanoparticles, Raman and far-infrared
studies”. The lecture is expected to contain an introduction to be appreciated by graduate students
and offer a review and up-to-date progress in your field of research.

Should you have any question please don’t hesitate to contact us by e-mail,

Yours sincerely,

L3 "{;)/
Lo AL
Dr Marina Leki¢

(Chair of the Organizing Committee)
email: lekic@ipb.ac.rs, fotonika@ipb.ac.rs
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= . Drustvo za istrazivanje materijala Srbije
MRS Serbia Materials Research Society of Serbia

Beograd, 21. decembar 2021.
POTVRDA

Ovim potvrdujem da je dr Branka Had#i¢, nauéni saradnik Instituta za fiziku, u periodu od septembra
2013. do septembra 2021. god. bila clan Naugno-organizacionog Odbora Konferencije Mladih istraZivaca
(KMI), koja se organizuje jednom godinje od strane Instituta tehni¢kih nauka SANU i Drustva za
istrazivanje materijala Srbije.

dr Smilja Markovic

Predsednik Naugno-organizacionog Odbora KMI
Potpredsednik Drustva za istrazivanje materijala Srbije gt
Institut tehniékih nauka SANU

11000 Beograd, Srbija

Telefon: +381 11 2636 994

E-mail: smilja.markovic@itn.sanu.ac.rs

Knez Mihailova 35, P.F. 433, 11000 Beograd, Srhija,
Tel. +381-11-2636994, yucomat@mrs-serbia.org.rs, www.mrs-serbia.org.rs
PIB 106980808, IMB 28038470, Sifra del. 9412, 160-350555-85 Banca Intesa ad Beograd
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The Seventh Serbian Ceramic Society Con ference »Advanced Ceramics and Application«
September 17-19, 2018, Serbian Academy of Sciences and Arts, Knez Mihailova 35, Belgrade, Serbia

conjugated nanomaterials. This strategy has great potential in biomedical applications and drug
development.

P16

Alumina-Ni composites obtained by sol-gel
method as adsorbents of azo dyes

N. Jovié-Jovigi¢, T. Novakovic, Z. Mojovi¢

{anverstity o b FINFLETiTG s JecAOIEEY i \Vietallurey, Center jor

The disposal of waters contaminated with azo dyes into natural aquatic recipients can be
regarded as very harmful. Since dyes have a high degree of chemical and photolytic stability
adsorption can be regarded as appropriate method for dye removal. Porous alumina composites
are well known as efficient and inexpensive adsorbents of different pollutants. In this paper, the
alumina powders, pure and doped with 40 mass % nickel, were synthetized by sol-gel method
and calcined at 500 °C, 900 °C and 1100 °C in order to obtain mesoporous structures with a high
specific surface area. well adaptable to adsorption application. The obtained composites were
tested as adsorbents of textile azo dye Ac id Yellow 99 (AY99). The adsorption was monitored
with respect to contact time. using AY99 initial concentrations of 50 mg dm, mass of adsorbent
m_, =50 mg and volume of dye solution V=50 cm’. The adsorption study showed that the adsorp-
tion capacity ol samples decreased with temperature of calcination and nickel content. The study
confirmed the feasibility of using alumina composites as adsorbents for the azo dyes.

Acknowledgements: This work was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Projects 111 45001 and ON 172015).

—
)
R,
]

Preparation and optical properties of ZnS/Poly
(methyl methacrylate) nanocomposite

M. Curcié!, M. Gili¢!, B. Hadzi¢!, J. Traji¢!, Z. Lazarevic', M. Roméevic!,
V. Radojevi¢?, A. Bjelajac’, 1. Radovic*, P. Balaz’, N. Roméevié!
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Nanocomposites derived from nano-scale inorganic/organic particles that are dispersed in
a polymer matrix homogencously have attracted considerable attention [1-3]. The diverse prop-
erties of numerous polymers to choose from are well documented, including both plastics and
clastomers, which arc the mam two types of polvmers. Organic/inorganic hybrid materials offer
highly interesting and versatile applications when incorporated with a polymer. Among the in-
organic/polymer nanocomposites, metal sulfides/polymer nanocomposites have been researched
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The Seventh Serbian Ceramic Society Conference »Advanced Ceramics and Application«
September 17-19, 2018, Serbian Academy of Sciences and Arts, Knez Mihailova 35, Belgrade, Serbia

extensively due to their interesting optical, electrical and mechanical properties. Their excellent
physical and chemical properties in various fields. such as catalysis, sensors, solar cells, photo
detectors, light emitting diodes and laser communication. have made them very attractive and
promising materials. Semiconductor particles immobilized in a polymer matrix with nano-scale
grain size show dillerent properties relative to the same material in bulk form because of quan-
um size effects. Many different synthetic approaches, like thermal evaporation, chemical bath
deposition, chemical vapor deposition (CVD), laser ablation, hydrothermal, homogeneous pre-
cipitation in an organic matrix, sonochemical and sol-gel methods, have been employed for the
synthesis of metal sulfide nanoparticles. In this work we investigate the structural and optical
properties of polymer nanocomposites prepared by the incorporation of ZnS nanoparticles into
the matrices of polymer poly (methyl methacrylate) (PMMA). The structural studies of the met-
al sulfides/polymer nanocomposites were carried out by Scanning electron microscopy (SEM),
Raman spectroscopy and Far-infrared spectroscopy. The diclectric function of ZnS nanoparticles
is modeled as a mixture of homogenous spherical inclusion in air, by the Maxwell-Garnet for-
mula. In the analysis of the far-infrared reflection spectra, appearance of combined plasmon-LO
phonon modes with high phonon damping are observed, which causes decreases of coupled plas-
mon-phonon frequencies.

P18

Synthesis and characterization of Al pillared
montmorillonite impregnated with cobalt

Marija Markovi¢', Predrag Bankovi¢?, Tihana Mudrini¢?, Natasa Jovié-Jovigié?,
Marija Ajdukovié?, Aleksandra Milutinovié-Nikoli¢?, Sanja Marinovié?

Ji X el - L pALIFEL MDA L4

Aluminum pillared clay (AP) was synthesized using < 74 ym fraction of Na-exchanged
clay from Wyoming, USA (Na-Wy). The process of pillaring was carried out according to a com-
mon procedure comprising the following steps: pillaring, rinsing, drying and calcination. The
obtained pillared clay was impregnated with Co* using incipient wetness impregnation meth-
od. The obtained sample was calcined and denoted as CoAP. Powder X-ray diffraction (XRD)
patterns of Na-Wy, AP and CoAP indicated the presence of montmorillonite, quartz and feld-
spar. The pillaring affected montmorillonite peak corresponding to the 001 reflection. The d,
value increased from 1.17 nm for Na-Wy to 1.82 nm for AP. The pillaring process also fixed the
basal spacing and no swelling was registered. In the diffractogram of CoAP the 001 peak was
not well defined and was shifted to higher 26 values. Nitrogen adsorption—desorption isotherms
were used to determine textural properties of the samples. Pillaring resulted in enhanced textural
properties such as increased total pore volume and specific surface area in the mesoporous re-
gion, as well as increased micropore volume comparing with that of Na-Wy. On the other hand,
for CoAP textural parameters’ values were lower than those of AP, which could be ascribed to
successful cobalt impregnation.

Acknowledgement: This work was supported by the Ministry of Education, Science and
Technological Development of the Republic of Serbia (Project I11 45001).

78



Jedanaesta radionica fotonike Kopaonik, 11-14.03.2018.

Surface optical phonon-plasmon interaction in nano-dimensional
CdTe thin films

J. Mitri¢!, N. Paunovi¢', M. Mitri¢', B. Vasié!, U. Ralevié¢', J. Traji¢', M. Roméevié',
W.D. Dobrowolski?, I. S. Yahia*®, B. Hadzi¢', M. Gili¢!, S. Cirkovi¢' and N. Roméevic!

(1) Institute of Physics, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia
(2) Institute Vinca, University of Belgrade, P. O. Box 522, 11001 Belgrade, Serbia
(3) Institute of Physics, Polish Academy of Science, al. Lotnikov 32/46, 02-668 Warsaw, Poland

(4) Department of Physics, Faculty of Science, King Khalid University, P.O. Box 9004, Abha Saudi
Arabia
(3) Nano-Science & Semiconductor Labs, Department of Physics, Faculty of Education, Ain Shams
University, Roxy, Cairo, Egypt

Contact: J. Mitri¢ ( jmitric@ipb.ac.rs )

Abstract. Thin film polycristalline semicondutors have drawn great attention in many
application in various electronic and optoelectronic devices. Because of its low production cost,
thin film nowadays enjoy great attention in basic research and solid state technology. The
interst in various properties of photonic CdTe is well justified, as this material plays an
important role in expanding variety of applications as in: integrated optics, optoelectronics or
solar energy conversion [1-4].

Structural and optical propertics of CdTe thin films were investigated applying Atomic
Force Microscopy (AFM), X-Ray Diffraction (XRD) technique, Raman Spetroscopy and Far-
Infrared (FIR) Spectroscopy. CdTe thin films were prepared by using thermal evaporation
technique. In the analysis of the Far-Infrared reflection spectra, numerical model for calculatin g
the reflectivity coefficient for system which includes films and substrate was applied. Effective
permitivity of film mixture (CdTe and air) was modeled by Maxwell-Garnet approximation.
We reveal existence of surface optical phonon (SOP) mode and plasmon-phonon interaction,
associated with it.

REFERENCES

[IT R. Triboulet & P. Siffert, CdTe and Related Compounds; Physics, Defects, Hetero- and Nano- structures,
Crystal Growth, Surfaces and Applications, 1% Edition, Elsevier, 2010.

[2] S. Chandra Ray & K. Mallick, Cadmium Telluride (CdTe) Thin Film for Photovoltaic Applications,
International Journal of Chemical Engineering and Applications, 4, 183-186, 2013.

[3] C.S. Ferekides et al., CdTe thin film solar cells: device and technology issues, Solar Energy, 77, 823-830,
2004.

[4] K.S.Rahman et al., Influence of Thermal Annealing on CdTe Thin Film Deposited by Thermal Evaporation
Technique, 3rd International Conference on the Developments in Renewable Energy Technology (ICDRET)
29-31, 2014,
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Structural and optical characterization of europium doped yttrium
orthovanadate: isotope — like effect

J. Mitri¢', B. Hadzi¢', J. Traji¢', S. Cirkovi¢', M. Roméevié', N. Rom&evi¢'

(1) Insitute éf' Physics Belgrade, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia
Contact: J. Mitri¢ ( jmitric@ipb.ac.rs )

Abstract. The yttrium orthovandate (YVO,) belongs to the group of important metal
vanadates, MVO4 (M = Bi, Y, Fe, Cr, In, etc) because of its wide range of applications,
especially in photonics [1,2]. Excellent thermal stability, robustness and other
physicochemical properties of YVOy4 ensured it to be a very used material in optical devices
[3]. Very convenient thing about YVO; is that it is a attractive host material that could be
well excited under UV light irradiation i.e. the vanadate group, V=0 i YVO4:Eu3+ is
excited and in that way phonon energy is transferred to the doped rare — earth (RE) ions. [4]

We describe synthesis and characterization of europium doped yttrium orthovandate. Two

methods of preparation were used and compared — Solution Combustion Synthesis (SCS) and
Classical Ceramic Method (CSC). Atomic Force Microscopy (AFM),
X — ray Powder Diffraction (XRPD) and Field — Emission Scanning Electron Microscopy
(FESEM) were used to examine morphology and structure of all samples. For optical
characterization and for describing the so — called isotope — like effect, Raman spectroscopy
was used. It is confirmed that doping with europium ions results in change of Raman spectra
of doped samples. Influence of different methods of synthesis on isotope — like effect is
presented with detailed calculation of shifted modes.

REFERENCES

[1] S. Thakur, A. K. Gathania, J. Electronic Mater. 2015, 44, 3444.

[2] S. M. Rafiaei, A. Kim, M Shokouhimehr, Curr. Nanosci. 2016, 12(2), 244,

[3] S.Rafiaei, T. Isfahani, H. Afshari, M. Shokouhimehr, Mater. Chem. Phys. 2018, 203, 274.

[4] M. S. Rabasovi¢, J. Krizan, P, Gregor¢i¢, M. D, Rabasovi¢, N. Roméevié, D. Sevié, Opt. Quant. Electron.
2016, 48,163,
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Influence of Preparation Method on SOP
Modes in ZnO Doped with CoO
Nanoparticles :

Proceedings of the IV Advanced Ceramics and Applications Conference pp 217-234 | Cite
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B. Had¥i¢ (1) Email author (branka@iph.ac.rs)
« M. Roméevi¢ (1)

J. Trajic (1)

o G. Stanisi¢ (1)

« D. Timotijevi¢ (1)

L. Institute of Physics, University of Belgrade, , Belgrade, Serbia

Conference paper
First Online: 17 January 2017

« 862 Downloads

Abstract

The aim of the present work is to study influence of preparation method on samples
characteristics, creation and behavior of surface optical phonons (SOP) modes with change
of concentration of doping elements by micro Raman spectroscopy. Nanocrystalline
samples of ZnO(Co) were prepared by use of traditional wet chemistry method followed by
calcinations and the microwave assisted hydrothermal synthesis. The phase composition of
the samples (ZnO, Co30y, 7ZnCo,0,) and the mean crystalline size (14-300 nm) were
determined using X-ray diffraction measurements. In this paper we report the
experimental spectra of Raman scattering (from 100 to 1600 em™) for both type of
samples. Main characteristic of experimental Raman spectrum are: sharp peak at 436 cm™
and broad multi phonon structure at ~1150 em™, typical for ZnO; sharp peaks at 194, 482,
521, 618 and 691 em™! typical for Coz04 and sharp peaks at 185, 475, 520, 610 and

690 cm ™! typical for ZnCo,0, nanoparticles. The phonon of registered phase’s exhibit
effects connected to phase concentration, while the SOP phonon mode exhibit significant
confinement effect.

Keywords

Nanostructured materials Optical properties Light absorption and reflection
This is a preview of subscription content, log in to check access.

Notes
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Structural Properties of Cu-Se-CuSe, Thin
Films
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Abstract

This paper describes the structural and optical properties of Cu-Se-CuSe, thin films. The
surface morphology of thin films was investigated by atomic force microscopy (AFM) and
scanning electron microscopy (SEM). Formation of thin films is concluded to proceed
unevenly, in the form of islands which later grew into agglomerates. The structural
characterization of Cu-Se-CuSe, thin film was investigated using X-ray diffraction pattern
(XRD). The presence of two-phase system is observed. One is the solid solution of Cu in Se
and the other is low-pressure modification of CuSe,. The Raman spectroscopy was used to
identify and quantify the individual phases present in the films. Red shift and asymmetry
of Raman mode characteristic for CuSey enable us to estimate nanocrystal dimension. In
the analysis of the far-infrared reflection spectra, numerical model for calculating the
reflectivity coefficient of layered system, which includes film with nanocrystallite
inclusions (modeled by Maxwell-Garnet approximation) and substrate, has been applied.
UV-VIS spectroscopy and photoluminescence spectroscopy are employed to estimate
direct and indirect band gap of CuSe,.

Keywords

Thin films Optical properties Spectroscopy Maxwell-Garnett mixing model
This is a preview of subscription content, log in to check access.

Notes

Acknowledgments

This work was supported by Serbian Ministry of Education, Science and Technological
Development under Project 11145003.
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2.10) Yuusepsurer y HoBom Cany, @axynrer TexHunykux Hayka, ITUB 100724720, MaTH4HH
6p0j:08067104, pauyn KIC 6poj 840-0000001710660-30, xora sactyma mp Paze
HopocnoBauxy , AeKaH
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2.11) Vuusepsuter YHHOH y Beorpany, @akynrer 3a 10CJI0BHO HHAYCTPH]CKH MEHAUMEHT y
Mnanenosuy, ITUB 102520146, matuunu 6poj:17434977, pauyn KJC 6poj 840-
0000009329763-92, kora 3acTyna ,

2.12) VYuusepsuter YHuoH, Pauynapcku daxynrer y beorpany, [TMb 102971356, matuunu
6poj:17489453, pauyn KJC 6poj 840-0000013144763-25, xora 3actyna Ip [parau
Munetuh , nekax

3aKIbY4y]y

Anexc IX
OCHOBHOT yroBopa o peanusauuju [Ipojexra UMU y nepuony anpui - neuem6bap 2018.
roaMHe y UMKJIycy ucrpaxusama o 01.01.2011. no 31.12.2018. roaune

Ynan 1.

OBHM aHEKCOM ce MeHa U JI0NyHYje OCHOBHH YroBop o peanusauuju [Ipojekra UMH,
Tako WTO ce ypehyjy mehycoOHa mpaBa M obaBe3e YroBOpHMX cTpaHa M Pykosoauona
[lpojekta y peamusauuju ¥  (QUHaHCHparky  HAYYHOMUCTPA)XKUBAYKOI  IIPOjEKTa:
"OnToeNeKTPOHCKH HAaHOMMMEH3HOHH CHCTEMH - T Ka npumeHn", eBuaeHuuonu 6poj UMK
45003 (y mamem tekcry: [Ipojexkar UMW) y nepuony ampun - penembap 2018. rogune y
texyhem nuxnycy ucrpaxupama of 01.01.2011. no 31.12.2018. ronune.

dunancupame peanusauuje IIpojekra UMW y mepuony jamyap-mapt 2018.roxuue
M3BPLIEHO je y cKiIany ca oykoM 6poj: 451-03-496/2018-14 ox 29. janyapa 2018. roaune.
Peanusaropu uctpaxusama Ha [Ipojexty MU mo oBoM anekcy cy npasHa juua u3 ynana 104,
cras 1. 3akoHa.

Yaan 2.

Ykynan o6um uctpaxusama Ha [Ipojexty MMH uznocu 342 ueTpakMBaYKMX MECEIH.

Pyxosomuian Ilpojexta MWMU je np Hebojma Pomuesuh, Hay4HH CaBETHHK 3aIl0C/ICH
Y HAYUYHOMCTPAXXMBAUKOj opranuzauuju: MHcTUTYT 32 husuxy y beorpany (y nabem TEKCTY:
PykoBopunan Ilpojexra).

Omnyky o oapehuBary apyror nuua 3a Pykosoauona [pojexra JOHOCH MUHHUCTAD, Y3
npubaB/beH0 00pa3NoKEHO I[HCAHO MHUUBEHE pykoBoAMiana cBux Peanusatopa
MCTPAXHMBAha, YKOJIMKO pealu3atop, Ha IIHCAHH 3aXTeB, HE IOCTaBH MHIIJBbEHE Y POKY OA 8
naHa, cmatpahe ce Ha je MMIUBEHE O Npeanory 3a oapehuBame Apyror pykoBoaxoua
MO3UTHUBHO. :

ITpojexat MU yune cnenehu nNoTnpojexTy:

- [Mortnpojexar 1: "CunTesa HaHOMarepujana W CTPYKTypa', YdjH je PYKOBOAMIALl
Maptuna ['unuh, Hay4HU capafHUK

- [Motnpojexar 2: "Teopuja onTHYKKX 0COOHHA HAHOCTPYKTYpa", UMjH je PYKOBOHIIALL
Munan Taguh, penosuu npodecop

- Tlormpojekar 3: "EnekTpoHCKH mNpuHUMIA (opMUpama M (QYHKIHMOHHCAHA
HaHOCTPYKTypa ", uMju je pykosomwnan lVpana Panucab/peBuh, BHIIM HaydHH
capajiHHK

- [Tornpojekar 4: "[IpumeHa pauyHapa y [I0Be3HBakby TEOPH]CKHX, EKCIIEPHMEHTATHUX
¥ IIPUMEELEHUX HCTpaXkuBara', ynju je pykoBomunal CteBaH MuinHkoBHN, pefoBHHA
npodecop

- Tlotnpojexar 5: "Kapakrepusauuja HaHohecTHLA M HAHOCTPYKTypa', YHjH je
pykosoauian Mununa hypuuh, Hayynu capagHiK

- [lotnpojexat 6: "McnuTUBamBE ENEKTPUYHMX KapPaKTEPUCTHKA HOBHX Marepujasia u
TIPOjeKTOBakbE CEH30pa Ca ONTHYKUM BiakHKMa", YHjH je pykoBoaunan bpanka Xayuh,
Hay4HU CapagHUK



- ITotnpojexar 7: "HaHOCTPYKTYPHHM ONTOENEKTOHCKM CEH30PCKM CHCTEMM", YHjH je
pykxoBoauian Ileha Muxaunosuh, Banpeuu npodecop

Ynau 3.
OBuM anexcoM ce yrBphyje cnenehin uznoc u crpykrypa 6ynera IIpojexra UMU no 31.
neuem6bpa 2018. rogune u To:

1) Haxnane 3a paj HCTpa)kMBaya, OJHOCHO CapaJHHKa aHraXOBaHMX Ha
IIpojexry MMM (y na/beM TeKCTY: HCTpaxkBay) y OpyTo M3HOCY, oApeheHe cy MHOXEHEM
0100peHHX MCTpakMBay-MeCEUM 3a CBAaKOT KCTpaXKkMBaya, ca oArosapajyhom ueHoM
MCTpaXXMBay-Mecella Koja ce yTBphyje mocebnom ognykom munuctpa (Ilpumor 2).

Y ciany ca oapendama wiana 7.4, OcHosHor Yrosopa o peanu3aunju [Ipojexra MU
¥ wiaHa 36. AkTa, MCTpaKMBayMMa KOjM I1o4eB oj AaTyMa objaBjbuBama JaBHor nosuea (23.
maja 2010. rogune), HUCY HABOAMIM IIyHY aQuIMjaLK]y IPUIMKOM IyOIHKOBamka pajoBa Ha
HauuH yrBphen OmrykoM MmuHHcTpa 6poj 451-03-3558/2011-14 ox 18.10.2011. roamue,
HaKHaJa 3a HayYHOMCTpaXUBaukH paj he ox ampuna 2018. roauHe 6UTH yMameHa, U TO: ca
M3HOCOM 071 5 yMeCTO 8 MCTpaXKMBa4 MECELIM 3a HCTPAXKHBAYE 3aM0C/IEHE HAa BHCOKOLUKOICKHM
yCTaHoBaMa, OJJHOCHO, ca M3HocoM o 10 ymecto 12 mcTpakuBay MeceuM 3a HCTpaXKMBaye
3aII0CJICHE Y MHCTHUTYTHMA M Y PErMCTPOBAaHMM MHOBALlMOHMM OpraHM3andjama us 4iaHa 104,
3akoHa. YMameH M3HOC, y CKIagy ca wiaHoM 3.2, rope HaseeHe Ouyke, HCTpaxkuBauH he
nmpuMaTd cBe JO0K MUHMCTapCTBY HE [JOCTaBe NOTHMCaHy u3jaBy na he npu Oyayhem
o6jaBJbMBaky HAyYHUX pajoBa KCATH NyHy adunmjauujy u3 wiana 36. Akra;

2) JIMpeKTHHM MaTepMjalHM TpOWKOBM HcTpaxuBama (JIMT) xoju cy y
dbyHkIMju 00aBbaka HAYYHOUCTPaXUBAUKOT paja Ha IIpojexty UMU y 2018. rogunn a koju
Cy 10 CTPYKTYpPH:

2) 1. JOMT 1 / pexwuja, TPOMIKOBH paja JIMLA 3allOCIEHHX KOJ pealu3aropa
VCTpaXKHBaha Ha CTPYYHHM, a]MUHUCTPATHBHUM H TEXHHYKHUM ITOCIOBMMA, K20 H TPOIIKOBH
€JIeKTPHYHE EHEePTHje, BOJIE, I'Pejaiha, KOMYHAIHHX YCIYTa M CIMYHUX TPOUIKOBA peanu3aropa
nporpama rnpojekTHor GpuHaHcHpamba.

2)2.  JMT II - TpomkoBH KOjH €y Y QyHKUMjH 00aB/bakha HAyYHOHCTPAXKHBAYKOT
pazna Ha [lpojexty UMHU y 2018. roauuu, a oaHoce ce Ha: HaOaBKy MOTPOLIHOT MaTepHjana,
CHTHE OIPEME M CHTHOI HHBEHTApa, TPOLIKOBE CIYKOCHHX NyTOBamha YIaHOBA IPOJECKTHOT
THMa, TPOLIKOBE AMCEMHHAIIH]e pe3y/iTaTa HCTPaXKHBabha, TPOIIKOBE YCIyTa HCTPaKHBaIHMa
M COMYHMX TpOIIKOBA peaiu3aTopa MporpaMa MpOjeKTHOr (GHHaHCHpama Yy (QYHKUH)H
obaBsbara POjEeKTHUX aKTHBHOCTH.

Ynau 4.
CacraBHH [1€JI0BH OBOT aHekca Cy ciefehin npunosu:
Ipunor 1. Onuc, OUeKHBAHM KJbYYHH PE3YITATH H 3Hauaj HeTpaxuBama [Ipojexra MHMU

no 31. neuem6pa 2018. roauHe, mporpaM ca JWHaMHKOM M IUIaHOM pana,
IUTaHUPAHUM PE3yNITaTHMa ¥ POKOBMMA pealli3alivje HCTPaXKHBama;

Ilpuaor2.  llexe uctpaxusay-meceun yrephene 3a nepuoa anpui-aeuemdap 2018. roanne
y CKJIaJly ca KaTeropHjoM ¥ UCTPaXXKHBAYKHM, HAYYHHM M CapaJHUYKHM 3BabeM
ucTpaxkuBaya M3 wiaHa 69. 3akona, kora cy Peanu3aTopu HCTpaXKuBamba
YKJBYYHITH Ha TPOjEeKTHO (HHAHCHpame Y CKIaay ca 3akoHOM M . 22-24,
Axra. BucunHy yTBplieHe lLieHe McTpakuBay-Mecela MHHHMCTapcTBO MOXKe
MewaTH y Toky peanusauuje Ilpojekra MMM y ckiany ca pacrnojokHBHM
OYUETCKMM Cpe/ICTBHMa,

Ipuaor 3. Cnucak MCTpakMBaya aHIaKoBaHuMX Koj Peamusaropa ucrtpakubama ca
03HAKOM KaTeropuje y Kojy cy passpcranu carnacHo wi. 11-18. Axra, ca
yrBphEHOM HaKHAJOM 3a Hay4YHOMCTP@XHMBA4KHM paj y OpyTo mamocy, Koja
cafip)K{: HETO U3HOC 3a HUCTUIATy W M3HOC TpHunajajyher mopesa u IOMpHHOCA,
BpyTo HakHaza 32 HayYHOUCTPAXKUBAYKHM Pajl MCTPaXKMBaya KOJH Cy 3al10CIeHH

3



%~ npog. ap Pagusoje MuTrposuh, gexag|

TpH 32 MuHuCTapcTBO.

¥ Beorpany, nana 19. 04. 2018. rogune

YI'OBOPHE CTPAHE

EB. 6poj yrosopa xon YyYEecHHKa
Y peamnsannju Ipojexra: UMH45003

3uTer y Beorpany, Hucruryr 32 HyKJIeapHe Hayke Bunua

Wﬂpqera Kanunckn, nexan

] YrOBOpa Ko/ yuecHuKka
Y peanusauuju Ipojexra: UMM45003
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T r“'\" \ i, fl’:’ i
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npog. ap Muuro Tomamesuh, gexan

Es. 6poj yrosopa ko Y4YECHHKa
Y peanusauuju Ipojexra: UMH45003

3a YHuBep3uTer y Hosom Capny, ®axk ATET " TeXHHYKHX HayKa

npod. ap Pane lopocosauxu, ne R

Es. 6poj yrosopa kox YYECHHKa . b
Yy peanusauuju Ipojexta: MMH45003\ >

EB. 6poj YroBopa KoJ yyecHuka
Yy peanusauuju Ipojexra: UMH45003

3a YHuBep3urer y Beorpany, Mamunéiang

i
I A
EB. 6poj yrosopa xox yuecuuxa ( _,/
Y peanuzaunju Ilpojexra: UIMH45003 e



10.

11.

12.

13.

3a YHuBepsurer y beorpany, Meanuunckn dakynarer

npo¢. ap Pagusoje Murposuh, nexan

EB. 6poj yrosopa xox yuecuuka
y peanusanuju [Ipojexta: UMU45003

3a YHHBep3uTeT y beorpany, Cromaronomxn paxyarer

npod. ap Mupocaas Bykanunosuh, nexan

EB. 6poj yroBopa xon yuecuuka
y peamusaunju I1pojexra: UMH45003

3a YauBepsurer y beorpany, Texnouomxo-MeTau%PmKn hax

npog. ap Bophe Janahkosuh, nexan

Es. 6poj yrosopa xox yuecunxa
y peanmusauuju [Ipojexra: UMH45003

32 YHHBep3uTeT YHHOH, Pauynapckn akyirrer

npog. ap Aparan Museruh, aexan S fotl A

EB. 6poj yrosopa xox yuecuuka
y peanusauuju ITpojexra: MMU45003

Kpumunanncruqlco-no.munjclca akanemuja y Beorpany

npod. ap I'opan Bomkopuh, gexan /?’(\2)7%

EB. 6poj yroeopa xox yuecnuka
y peamusauuju Ipojexra: MMM45003

EB. 6poj yrosopa kox yuecuuka ‘\\% A . : ‘ /
Y peanusanuju Ipojexra: I/II/II/I450@3&\\ *.

PYKOBO/IUJIAI IPOJEKTA

]
ap Hebojma Pomuesnh, nayunu caperanx ?Obi"’ '/Zé M R

3anocner y Yuusepsuter y Beorpany, Hueturyt 3a pusuxy




PEITYBJIMKA CPBMJA

OU3NYKU OAKYITET
VHUBEP3UTETA Y BEOI'PALLY

TUTJIOMA

O CTEYEHOM HAYYHOM CTEITEHY
TTOKTOPA HAYKA

XAIINh (bpanko) BPAHKA

POBEHA 6. CEIITEMBPA 1976. TOOVUHE Y BEOI'PALY, CABCKM BEHAL],
PEIIYBJIMKA CPBWJA, HNAHA 10. JOELIEMBPA 2007. TOOWMHE CTEKJIA JE
AKAJIEMCKH HA3UB MATUCTPA OM3UYKHX HAVKA, A 28. JELIEMBPA 2009.
FOJIMHE OJIBPAHMIJIA JE JOKTOPCKY JHMCEPTALIMJY HA OV3NYKOM
GAKYIJITETY TIOJI HASUBOM ,BUBPAIIMOHA CIIEKTPOCKOITAJA Pbl-xMnxTe
JIOBUJENOI EITMTAKCUIOM MOJIEKYJICKOI CHOTIA U HAHOIUMEH3HUOHOI!
ZnO JIOMUPAHOI" Mn, Co U Fe™.

IHA OCHOBY TOT'A U3J1IAJE JOJ CE OBA IMINIOMA O CTEYEHOM HAYYHOM CTEIIEHY

JIOKTOPA OU3UYKUX HAYKA

Peun 6poj M3 CBHACHIMIC O H3LATHM auiioMama 13457

Y Georpaay, 18 maja 2010. roanne

(M. 1) _
JEKAH PEKTOP

ap JbyOuua 3exonuh Gp Bpanko Kovauckuh



Peny6nuka Cpbuja ~Gaim e i i
MHUHUCTAPCTBO ITPOCBETE, O] EHO:  n -10- 2017
HAVKE M TEXHOJOLIKOT PA3BBOJA  |ruiia (i 20 o
KomucHja 3a cTHUabe HAYYHHX 3Baba | o |
:

179/ |

| OFef

Bpoj: 660-01-00001/715
27.09.2017. rogune
Beorpan

Ha ocHoBy unaHa 22. cras 2. unaxa 70. ctaB 4. 3aKOHa O HAYYHOUCTPAXKMUBAYKO] AENATHOCTH
("Cnyx6enu rnacuuk Peny6ianke Cp6uje”, 6poj 110/05, 50/06 — ucnpaska, 18/10 1 112/15), unana 3.
ct. 1. u 3. v wiana 40. [IpaBuiIHUKa O MOCTYNKY, HAYHHY BPEJIHOBAbA H KBAHTUTATUBHOM MCKa3HBamby
HayYHOMCTPaXXMBAYKUX pesynrara uctpaxusada ("CiyxGenn rnacuuk PenyGinke CpGuje”, 6poj
24/16,21/17 u 38/17) u 3axTeBa KOjH je MOIHEO

Hnuciauiayia 3a ¢usuxy y Beozpady
Komucuja 3a crUuame HaydHUX 3Bama Ha ceHuLM opxkaHoj 27.09.2017. roaune, noHena je

OJUIYKY
O CTHLAILY HAYUHOT 3BAIbA

Ap Bpanka Xauuh
CTHYE HAYYHO 3Bame
Hay4nu capadnux

y 061acTH MPUPOJHO-MaTEMAaTHYKUX HayKa - (PU3MKa
OB PA3JTOXEU®6BDE
Huciauinyia 3a ¢usuxy y Beozpaoy

yTBpaKO je npemior 6poj 2249/1 ox 27.12.2016. rogune Ha ceaunuu Hayunor Beha MHcTuTyTa M
nogHeo 3axTeB KoMucuju 3a cruu@ame HayyHux 3Bama Opoj 2258/1 om 30.12.2016. roaune 3a
JOHOIIEHHE OJUTYKE O UCIYHEHOCTH YCJIOBa 32 CTHLAe HayuHor 3Batba Hay4nu capaonux.

Komucuja 3a CTHUAKmE HAy4YHHX 3Bama je MO MPETXOAHO NpHOaB/LEHOM MO3UTHBHOM
MUIBEY MaThuHOr Hay4Hor onopa 3a (hH3UKY Ha ceJHMUM oapxauoj 27.09.2017. roauue
pasmaTpana 3axTeB M YTBPAM/IA Jia MMEHOBaHa MCIymaBa ycloBe W3 unana 70. cras 4. 3akoHa o
HayYHOMCTpaXkuBaukoj menarHoct ("CnyxGenn rnacuuk PenyGmuke Cp6uje", 6poj 110/05, 50/06 —
ucnpaBka,18/10 u 112/15), unana 3. ct. 1. u 3. u unana 40. [lpaBuiHuKa O MOCTYNKY, Ha4YMHY
BpEJHOBAakba W KBAHTUTATHBHOM MCKa3WBaWy HAyYHOMCTPOKMBAYKMX pe3yjirara MCTpaxkHBaua
("Cnyx6enm rmacuuk PenyGnuke Cp6uje", 6poj 24/16, 21/17 u 38/17) 3a cTvuame Hay4HOr 3Bamba
Hayunu capadnux, na je ofny4una Kao y H3peLx OBE OJTYKe.

JloHOLIEHEM OBE OJUIyKE MMEHOBaHA CTHYE CBa MpaBa KOja joj Ha OCHOBY € [0 3aKOHY
npunazajy.

OmiyKy AOCTABMTH IOJHOCHOLY 3aXTeBa, MMEHOBAHOj M apXWBW MHHHCTapCTBa MpOCBETE,
HayKe M TEXHOJIOLIKOT pa3Boja y beorpany.
NPEJCEJHUK KOMUCHJE

Ap Cranucaasa Cromuh-I'pyjuunh,
HAYYHH CABETHHK

i &;;WW/’M%
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In this paper we describe the synthesis and characterization of the YVO,:Eu** nanopowder. The material
was prepared using simple solution combustion synthesis. X-ray powder diffraction (XRD), scanning
electron microscope (SEM), Raman and photoluminescence (PL) techniques were used to confirm and
characterize the prepared material. The time resolved analysis of emission spectra was achieved by using
the streak camera system. Beside luminescence lifetime of slow decayed transitions we also measured
their rise time and lifetime of fast decayed transitions. We also determined the excitation spectra of this
nano material. Results of our analysis prove that YVO4:Eu®* nanopowder is appropriate material for
various optoelectronic devices.

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

Yttrium Vanadate (YVO,) phosphors doped with europium ions
(Eu®"), YVO,:Eu** are vastly investigated and have found many
applications, see | 1-10] and references therein. Various methods of
synthesis and studies of structural and luminescent characteristics
of nano phosphors based on YVO,:Eu®* are reported in [1,2,10-20].

In this study, nanopowders YVO,4:Eu®* were efficiently prepared
using a Solution Combustion Synthesis (SCS) method [21.22]. The
main characteristics of this process are simplicity and low cost.
Moreover, it is possible to tune the size and morphology of
particles. The structure of prepared materials has been confirmed
and characterized using X-ray powder diffraction (XRD), scanning
electron microscope (SEM), Raman and photoluminescence (PL)
techniques. The excitation and emission spectra and luminescence
lifetimes and rise time of synthesized nanopowders were analyzed
by using the streak camera system. PL spectra were obtained at
different excitation wavelengths using Optical Parametric Oscilla-
tor and 532 nm laser line. Transitions from the °Dy state, from
which most of europium luminescence comes, are slow decayed.
Lifetimes of slow decayed lines of europium doped YVO, are
measured and reported in many publications. However, there are

* Corresponding author.
E-mail address: sevic@ipb.ac.rs (D. Sevic).

http:/fdx.doi.org/ 10.1016/]. materresbull 2016.12.021
0025-5408/© 2016 Elsevier Ltd. All rights reserved.

not so many publications where results regarding lifetimes of
fast decayed transitions or rise times of slow decayed transitions
[23-26] of europium are provided. In this study, beside lumines-
cence lifetime of slow decayed transitions from the °Dj state,
we also measured their rise time and lifetime of fast decayed
transitions from the 5D, state. The luminescence rise time
measurements can be used for high temperature remote ther-
mometry [24,25].

This paper is continuation of our previously published works
regarding europium atom, where some other hosts were also used
(21,27}

2. Experimental procedures
2.1. The preparation of samples

Europium doped YVO4 nanopowders were prepared, as
described in [21,22]. Stoichiometric quantities of starting chem-
icals Y(N03)3‘6H20, NHqVOg NH4N03 EU(NOQ)g‘GHzO with the
purity of 99.99% were chosen to obtain the Eu?* concentration in
YVO, of 2mol%. The listed chemicals were purchased from ABCR
and urea, (NH;);CO, from Sigma-Aldrich. The dry mixture of
15.32 g (40 mmol) of Y(NO3)3*6H0, 4.676 g (40 mmol) of NH4VO3
and 0.357 g (0.8 mmol) of Eu(NO3);*6H,0 was combined with the
mixture of 4.8g (60mmol) of ammonium nitrate and 3.003 g
(50 mmol) of urea which were used as organic fuels. The prepared
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1 | INTRODUCTION

Manganese oxide (MnO) belongs to an important group

of materials, transition metal oxides, with many interest-
ing chemical and physical properties and numerous
applications. Transition metal oxides have, in majority,
a cubic rock-salt structure, merely ZnO and CoO possess
a stable hexagonal structure, as well as majority of
transition metal oxides MnO have cubic rock-salt crystal
structure, with energy gap between 2.43 and 3.6 eV
depending from calculation type. Due to its unique
properties and large possibility of applications as
catalysts, lithium-ion battery materials, energy storage,
ion exchange, and magnetic resonance imaging,
MnO has attracted significant attention. Nowadays,
MnO is widely used as electrode materials, rechargeable
batteries, electrochemical capacitors, catalysts, sensors,
and magnetoelectronic devices, and it also has triggered
optoelectronic application.!'~5!

In the investigation of MnO, its related compounds,
and different oxides of manganese such as MnO,,

The phase changes of MnO nanoparticles under laser-induced heating have
been studied. Previous confirmation of the existence of MnO phase was based
on the X-ray diffraction measurements, Here, we report the experimental spec-
tra of nonresonant Raman scattering in the range between 100 and 1,600 cm™,
for a sample irradiated with 8 different laser powers. The laser-induced heating
has produced change in existing phases in sample, destruction of MnO phase,
and creation of MnO,, Mn;0,, and MnOOH phases along with formation of
Mn** on the sample surface, These phase changes have been confirmed by
X-ray diffraction and atomic force microscopy measurements.

heating, irradiation, nanostructures, properties, spectroscopy

Mn,0,, and Mn;0, exist two basic trends. In the first
one, laser power density has been kept as low as possible
to avoid changes in samples,'®'?! or in the second one,
the influence of laser-induced heating (with constant laser
power and elongated time exposure) has been investi-
gated on samples characteristics in MnO,, Mn30,, and
Mn;0y, B 111307 whereas in the paper of Buciuman
et al.!""! three different laser lines are used.

Among the different experimental techniques, vibra-
tional spectroscopy such as Raman spectroscopy has
attracted significant attention. It provides unique struc-
tural information at atomic scale such as sample quality,
to study local atomic arraignment, chemical composition,
dopant incorporation, and molecular structure. As rapid,
sensitive, and nondestructive tool, with minimal or no
sample preparation, Raman spectroscopy can solve the
problem of phase identification. Sensitivity of the relative
intensities and wavenumbers of the Raman bands to the
crystal symmetry, coordination geometry, and oxidation
states allows distinction of different kinds of metal oxides
whose atomic arrangements are closely related to one

J Raman Spectrosc. 2018;49:817-821.

wileyonlinelibra ry.com/journal/jrs
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1 | INTRODUCTION
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Abstract

We analyzed and compared the unmodified and three modified zinc oxide
nanoplatelet materials. The three components used in zinc oxide modification
were the 4,4'-bipyridine and two ruthenium (II) complexes, namely, the trans-
[Ru (bpy)bpyCOO)CL]*" and cis-[Ru (bpy)(bpyCOO)CL]*". The obtained
results revealed that after modification, ZnO nanoplatelets became smaller
and embedded in the materials used for the modification. When ZnO was mod-
ified with either of the two ruthenium (II) complexes, the interaction between
them led to a higher activity of ZnO. The metal-to-ligand charge transfer that
was also detected in the two cases of ZnO nanoplatelets modified with the
ruthenium (IT) complexes caused significant alteration of the Raman spectrum
and consequent changes of the optical properties. Various forms of ruthenium
(IT) complexes were used in several published studies related to dye-sensitized
solar cells and biomedicine. The biomedical applications include, for example,
the ATP (adenosine-5"-triphosphate) detection, interaction with human serum
albumin, DNA analysis, and cancer detection and treatment. The properties of
the ZnO nanoplatelets modified with the two ruthenium (II) complexes pre-
sented here indicate that it may be worth exploring if the studied materials
are applicable in the dye sensitized solar cells and biomedicine. Possible advan-
tage of our results is that they were obtained at room temperature,

KEYWORDS
nanocomposite, semiconductor, spectroscopy

dielectric constant, fast response time, tunability of optical
properties by chemical modification, and low production

The ruthenium complexes have been often used in
research areas related to biomedical applications'*~”! and
have emerged as potential candidates for use in dye-
sensitized solar cells (DSSCs)."*'*! Compared with con-
ventional inorganic crystals, donor-acceptor substituted
organic molecules with nonlinear optical properties have
advantages such as the optical damage threshold, lower

cost."***! Zinc oxide and TiO, are the most commonly
used semiconductors in dye-sensitized solar cells. They
both have the same electron affinities and almost the same
band gap energies; however, ZnO has much higher elec-
tron diffusivity, high electron mobility, and large excita-
tion binding energy; it is stable against photo-corrosion
and is available at low-cost.'®) Also, ZnO has probably

J Raman Spectrosc. 2019;50:1829-1838.
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The nanopowders of (Zn0),;_,(A1203),, where x ranges from 0 to 0.7, were obtained by two chemical methods:
the co-precipitation/calcination and hydrothermal synthesis. The first assessment of structural and optical
properties of the obtained nanopowders was undertaken by the SEM, XRD, Raman and far-infrared spectroscopy,
which was followed by the photoluminescence spectroscopy at room temperature. The obtained far-infrared
reflectivity spectra were analyzed using the fitting procedure. The dielectric function of Zn0O-Al;03; nano-
powders was modeled by the Maxwell-Garnet formula under the assumption that the nanopowders are a mixture
of homogenous spherical inclusions in air. The combined plasmon-LO phonon modes (CPPM) were observed in
the far-infrared reflection spectra. The photoluminescence spectra contain emissions related to the presence of
ZnQ, ZnAl;04, and AIOOH phases in the nanomaterial, which is in agreement with the results obtained by other

experiments.

1. Introduction

In the field of material science, there are two materials that have held
a special position and have attracted significant attention due to a va-
riety of their physical properties and a prospect of numerous applica-
tions. These are the wide bandgap semiconductor — zinc oxide (ZnO) and
the ceramic material — aluminum oxide (Al;03).

Most often, ZnO crystallizes as a hexagonal wurtzite structure with
the direct band gap of 3.4 eV and the crystal-growth direction along the ¢
axis. These properties qualify ZnO as a material suitable for application
in the optoelectronic devices. In addition, a unique optical, acoustic and
electric properties of ZnO, such as the high binding energy of 60 meV,
high radiation, as well as chemical and thermal resistance, can be useful
in the light-emitting UV and laser diodes, solar cells, gas sensors, bio-
sensors, varistors, and surface acoustic wave devices [1,2].

Due to different positions of aluminum ions in the oxygen sublattice,
aluminum oxide can exist in a variety of metastable structures as well as
in its stable a-Al;O3 phase, which makes it suitable for many different
uses and consequently results in the high production of aluminum oxide
worldwide. For example, it is applied in the chemical industry as an

* Corresponding author.

E-mail address: {srun buac.rs (B. Hadzic).

https://dol.org/10.1016/).ilun

adsorbent, abrasive, filler, ceramics, refractory, and catalyst; it is used as
the protective barrier against corrosion, alternative surgical material for
implants, as well as in the fabrication of the cutting tools and electronic
devices [3,4].

In addtion to the important features of ZnO and Al;Q3 themselves,
materials that combine the two have been proven to have properties of
good candidates for a wide range of applications. For example, spinel
ZnAl;04 may be applied in photoelectronic devices, optical coatings,
stress imaging devices, and electroluminesence displays due to its wide
energy bandgap, high values of fluorescence efficiency, photocatalytic
activity, mechanical resistance, chemical and thermal stability, as well
as low surface acidity [ 7). In a number of studies it has been shown
that the optical properties of spinel ZnAl,O4 depend strongly on the
method used to prepare the material and the achieved morphology of
the material [#-12]; namely, nanodimensional structures introduced
enhanced optical and fluorescence properties that were not present in
the bulk material. Further, the optical and fluorescence properties
depend on the particle size that was achieved, as well. This is expected
since larger specific surface area of smaller particles and consequent
more present dangling and unsaturated bonds on the particle surface

Received 26 September 2019; Received in revised form 17 March 2020; Accepted 2 April 2020
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1 | INTRODUCTION

Zn0O and ZnS are two well-known and widely used wide-
band gap semiconductors that are still in the focus of sci-
entific research. Different combinations and changeable
structures of ZnO and ZnS intrigue researchers all over
the world due to the large possibility of their application
as optoelectronic devices, sensors, lasers, and other novel
devices. Both materials, ZnO and ZnS, are abundant,
highly stable, non-toxic, environmentally friendly and
intensively studied II-VI materials.'~*) They can exist in
the form of three crystallographic phases: cubic sphaler-
ite, hexagonal wurtzite, or, in the rarest form, cubic rock
salt. ZnO at the room temperature preferentially crystal-
lizes in the hexagonal phase, while the ZnS structure
depends on the temperature. At the room temperature
ZnS crystallizes in the cubic phase but at temperatures
above 1020°C ZnS is most stable in the hexagonal phase

Marjan Randjelovic® |
| Jelena Trajic' | Novica Paunovic® |

In the present work experimental study of the ZnO@ZnS core-shell nanostruc-
ture with an active layer obtained by conversion of zinc oxide powders with
HaS is reported. The prepared structures were characterized by scanning elec-
tron microscopy, X-ray diffraction, Raman spectroscopy, and far-infrared spec-
troscopy. Top surface optical phonon (TSO) in ZnO, characteristic for the
cylindrical nano-objects, the surface optical phonon (SOP) mode of ZnS, and
SOP modes in ZnO@ZnS$ core-shell nanostructure are registered. Local mode
of oxygen in ZnS and gap mode of sulfur in ZnO are also registered. This result
is due to the existence of an active layer in the space between ZnO core and
ZnS shell, which is very important for the application of these materials as

active layer, core-shell nanostructures, local mode, surface phonons, thermoelectric

form. However, there are also other differences between
these two materials besides the difference in existing
phases at room temperature. Although both of these
materials are characterized by the wide direct band gaps,
ZnS shows wider direct band gaps for both of its crystal-
lographic phases. Nevertheless, ZnO is characterized by
higher exciton binding energy. Band gaps for the ZnO
hexagonal phase are reported to be 3.34, 3.37, and 3.4 eV
with the binding energy of 60 mW, for the ZnS cubic
phase band gaps are 3.54 and 3.68 eV, while for the ZnS
hexagonal phase are 3.80 and 3.91 eV with the binding
energy of 40 mWw.[4-#

Excellent features of ZnO and ZnS as individual
components contribute to the favorable properties of
the materials obtained combining these two components
and make them good candidates for a wide range
of applications, such are the thermoelectric compo-
nents.'°) The most important parameter in the field of

616 | © 2020 John Wiley & Sons, Ltd.
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The Raman spectra of Eu** doped Gd,Zr,07 nanopowders were measured. We registered three phonons
at 177 cm~', 268 cm~', and 592 cm~', as well as their overtones at 354 cm~', 445 cm™!, 708 cm™,
1062 cm-". 1184 cm~", ~1530 cm™", and ~1720 cm~". The phonon at 592 cm~" is known to be charac-
teristic for GdyZry07 fluorite-type structure; however, the other two have not been registered so far. We
found that the position of the newly detected phonons agrees well with the observed electron-phonon

interaction. On the other hand, the registered multiphonon processes were a consequence of minia-

Keywords:

Phonons

Light absorption and reflection
Electron — Phonon interaction

turization that further induced changes in electronic structure of Eu®* doped Gd,Zr,07 nanopowders.

© 2017 Elsevier B.V. All rights reserved.

1. Introduction

The rare earth zirconates (ResZr,07) were identified as attrac-
tive candidates for TBC (thermal barrier coatings) applications, high
temperature heating devices, and host materials for luminescence
applications [1.2]. Europium is one of many trivalent rare-earth ions
that can be used for luminescence doping of both zirconia and
zirconates [3]. Also Eu®* ions within a doped compound of [Xe] 4f°
configuration in different host lattices are found to give rise to
strong luminescence emitting red light. The material in question
shows typical f-f transitions of europium ions only. It is known {4]
that luminescence is relatively independent on the host crystal field
in trivalent rare earth ions because the optically active 4f electrons
of the ions are shielded from the rest of the ions by the outer 5s and
5p shells [5].

Nanophosphors based on quantum dots have significant ad-
vantages over conventional bulk phosphor powders [6]. In quan-
tum dots the optical properties such as light absorbance are
determined by the size of the dots, whereas the optical properties
of conventional bulk phosphor powders are determined solely by
the phosphor's chemical composition. Changing the size produces
dramatic changes in color. A small dot size also means that,

* Corresponding author.
E-mail address: romcevi@ipb.acrs (N. Romeevic).

btep:{fdx.doi.org/ 10.1016/.0pimat 2017.00.015
0925-3467/© 2017 Elsevier B.V. All rights reserved.

typically, over 70% of the atoms are at the surface sites so that
chemical changes at these sites allow adjustment of the light-
emitting properties of the dots and enabling emission of multiple
colors from a single-size dot [&].

Raman spectroscopy is found to be a suitable method for in-
vestigations in this field of science. The method is highly effective in
establishing the relation between the electronic structure and
structural changes caused by miniaturization [7]. This method can
be used to register all the aspects of electron — phonon interaction
as well {8].

2. Sample and characterization

The combustion method was used for the synthesis of Eud*
doped GdyZr207 nanopowders. The chemicals Gd(NO3)3 * 6H20,
Zr(NO3)z * H20, Eu(NO3)3 * 6H20 with purity of 99.99% were pur-
chased from ABCR, Gd203 (99.9%) from the NOAH Technologies, and
urea (NH2)2CO from Sigma—Aldrich. Europium doped cubic
GdyZr,07 nanopowders were prepared by Solution Combustion
Synthesis (SCS) method. The flame combustion process is used
most frequently due to its simplicity and low cost of the synthesis
procedures as well as because it enables adjustments of particle
size and morphology.

After the synthesis, the nanopowder was annealed in air at
1200 °C for 2 h. The morphology analysis of the synthesized
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We have studied the magnetic properties of nanocrystals of ZnO:MnO prepared by traditional wet chemistry
method. The detailed structural and morphological characterization was performed. The results of systematic
measurements of AC magnetic susceptibility as a function of temperature and frequency as well as DC magne-
tization are reported. We observed two different types of magnetic behavior depending on the concentration
doping. For samples with low nominal content (up to 30 wt% of MnQ), superparamagnetic behavior was

observed. We attribute the observed superparamagnetism to the presence of nanosized ZnMnOj phase. For
nanocrystals doped above nominal 60 wt% of MnO ferrimagnetism was detected with Tc at around 42 K. This
magnetic behavior we assign to the presence of nanosized Mn3O4 phase.

1. Introduction

In the last two decades, a lot of attention has been devoted to ZnO due
to their potential applications [1-6]. ZnO has been identified as a
promising host semiconductor for potential spintronic applications at
high temperatures [6,7]. Even though ZnO doped with transition metals
(TM) has been widely investigated, the reports to date have been
contradictory. Magnetic properties of ZnO:TM strongly depend on the
preparation method, conditions of preparation, the concentration of
oxygen vacancies and defects, post-treatment, the existence of magnetic
secondary phases. Different magnetic behaviors, like ferromagnetic,
antiferromagnetic, spin-glass, superparamagnetic have been reported
[8-131. Recently, superparamagnetic properties are of great interest due
to the perspectives of their use in biomedicine, eg.: magnetic resonance
imaging (MRI), magnetic microsensors, magnetically guided drug
delivery, cell-, DNA-, and protein-separation, hyperthermia and radio-
therapy in vivo [ 14,151. By reasons of the bio-compatibility, non-toxicity,
and low production costs, nanosized ZnO is a suitable material for
biomedical applications. To date, there are many studies showing the
preparation and experimental studies of Mn-doped ZnO nanoparticulate
compounds [16-26]. Different magnetic properties were reported
depending on the preparation methods and their conditions. The intrinsic

* Corresponding author.
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room-temperature ferromagnetism (RTF) was reported for ZnO:Mn
nanoparticles prepared by rheological phase reaction precursor method,
Zn0:Mn hierarchical microspheres synthesized by hydrothermal method
[17] and ZnO:Mn nanoparticles prepared by hydrothermal method [18].
Wang et al. revealed that ferromagnetism of ZnO:Mn nanoparticles pre-
pared by ultrasonic assisted sol-gel process can be strongly related to
defects in ZnO [20]. It was shown that the presence of ferromagnetic
phase can be associated with the presence of secondary phases [19,21]. It
was reported for hydrothermally grown nanorods of ZnO:Mn that
magnetic behavior, i.e. paramagnetism, ferromagnetism, spin-glass, de-
pends on the doping percentage of Mn into the ZnO lattice {22}. For
nanoscale samples prepared by a combustion method, antiferromagnetic
ordering was reported [23]. Paramagnetic behavior accompanied by a
large negative Curie-Weiss temperature indicating strong antiferromag-
netic interactions was reported for nanocrystalline Zng gsMng, gsO sample
{24]. Magnetization measurements suggested superparamagnetic
behavior for nanopowders of Mn-doped ZnO produced by sol-gel method
{25] and ZnO nanopowders through doubly (Mn + F) doping [26]. In
those two last papers, only DC magnetometry was used. It should be
stressed here that more reliable method to confirm superparamagnetic
origin of the observed DC signatures (FC/ZFC bifurcation and zero
coercivity) is the analysis of dynamic (AC) magnetic measurements.

Received 21 August 2017; Received in revised form 20 October 2017; Accepted 1 December 2017
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its structural and optical properties were investigated using XRD, SEM, TEM, HRTEM, and Raman spectroscopy.
The basic material, ZnS, has the cubic structure and its crystallite size was estimated to be 2.3 nm, which implies
that a strong confinement regime is in effect. Analysis of Raman spectra was performed using the fitting pro-
cedure based on effective medium theory. As a result, the surface optical phonon (SOP) mode was detected. It

was found that the shape and position of the SOP mode depend on the type of the composite.

1. Introduction

As a semiconductor, the zinc sulfide (ZnS) has gained considerable
attention and is found to be applicable in optoelectronic, electrolumi-
nescent, and blue light emitting diode devices [1-8]. ZnS has two
available allotropic forms — the wurtzite and zinc blende. The crystal-
lographic form of wurtzite is hexagonal, whereas the zinc blende has the
cubic crystallographic structure, is more stable and as such, is more
common of the two. The ZnS in the form of the bulk material has a direct
band gap positioned primarily in the UV region [¥,10]. The wurtzite and
the zinc blende forms have the band gaps of 3.77 and 3.72 eV, respec-
tively. The band gap increases with a decrease in size from the bulk to
the nanoscale [11,12]. Since ZnS easily absorbs moisture and oxidizes in
air [13], it is not very stable as a pure compound in the atmosphere.
Therefore, surfactants or capping agents are added to the ZnS nano-
particles to prevent structural transformation and surface reactions.

A nanocomposite consists of two or more different materials in which
at least one of the components has a dimension smaller than 100 nm
[14). In polymer nanocomposites, the composing elements are an
organic polymermatrix and inorganic components (semiconductors).
Nanocomposites can include three dimensional metal matrix compos-
ites, lamellar composites, colloids, porous materials, gels, as well as
copolymers in which nanosized material is dispersed within the bulk

* Corresponding author.
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matrix. The properties of the nanocomposites depend on their compo-
nents, morphology, and interface characteristic. In order to extend the
area of their potential applications, mechanical, thermal, and electronic
properties of conventional polymer materials had to be improved [15,
16]. As a thermoplastic polymer, Poly (methylmethacrylate) i.e. PMMA
has many excellent properties. Its favorable properties include excellent
transparency and ultraviolet resistance, as well as good abrasion resis-
tance, hardness, and stiffness. Consequently, it is widely used in many
applications, for example in lenses, light pipes, bathroom fittings, sky-
lights, toys, etc. In addition, PMMA is non-degradable and biocompat-
ible, which qualifies it for use in tissue engineering where typical
applications are fracture fixations, intraocular lenses, and dentures [17].

For nanocrystals of relatively small dimensions, surface modes and
the effects of dimension are expected to appear, along with the normal
modes of an infinite lattice. Namely, in the frequency range between
longitudinal optical phonon frequency (wro) and transversal optical
phonon frequency (wr0), a new mode known as a surface optical phonon
(SOP) mode appears.

In our previous papers [18-22] we worked on investigating surface
optical phonons (SOP) in semiconducting nanoparticles or thin films. In
all those cases, SOP appeared because the nano-objects of investigated
materials were well separated in the air.

In this paper we report the synthesis and structural and optical

Received 10 May 2019; Received in revised form 20 August 2019; Accepted 6 September 2019
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Abstract

In this paper we present photoluminescence measurements of CdSe nanoparticles embed-
ded in transparent glass. Sample is prepared using an original technique, which combines
both heat treatment and ultraviolet laser irradiation. Photoluminescence spectra displayed
one main emission band at 2.14 eV. We identify this bands energy as basic interband tran-
sition in CdSe nanoparticle. We calculated energy of basic (1s,-1s,) transition in spherical
CdSe quantum dot (QD), within infinite potential barrier, in effective-mass approximation.
On the basis of this model, average radius of synthesized CdSe QDs is about 3 nm, which
is in consistence with AFM measurements and UV-VIS absorption measurements.

Keywords Cadmium selenide - Nanoparticles - Photoluminescence - AFM - Effective mass
approximation

1 Introduction

Glasses doped with nanosized inclusions of metals or semiconductors are known since a
very long time. The first glasses containing metal nanoparticles were fabricated by Roman
glassmakers in the fourth century A.D. Mediaval cathedral windows through several Euro-
pean countries witness the attention drawn by stained glasses containing metal aggregates
as artistic work (Poole et al. 2003). They exhibit great varieties of beautiful colors owing to
the nanosized metal particles which were embedded in the glass matrix.
Semiconductor-doped glasses were, however, not so widespread used. One very important
application of semiconductor-doped glasses are sharp cut-off glass filters. In most cases, Cd

This article is part of the Topical Collectionon Focus on Optics and Bio-photonics, Photonica 2017.
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The influence of the locally induced laser heating on MnO nanoparticles were investigated by atomic force microscopy
(AFM) and far-infrared spectroscopy (FIR) at room temperature, in the spectral region between 80 and 600 cm™. The FIR
spectra were analyzed by using Maxwell-Garnet formula, where MnO nanoparticles are modeled as a mixture of
homogeneous spherical inclusions in air. Laserinduced heating leads to the conversion of the part MnO nanoparticles into

the MnOz, MnaO4 and MnOOH, along with possible formation
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of elemental Mn on the sample surface.

Keywords: Phonons, Light absorption and reflection, Laser heating, Nanoparticle

1. Introduction

MnO is transitional metal oxide which crystallizes
in the simple rock salt structure. It is well known that
this structure has a certain number of defects, usually in
the cationic sublattice, what leads to the formation of
structure which can be described as an ordered Mn
vacancy cubic structure with the formula Mn 50, where
0<6§<0.15 [1-3].

Due to this non-stoichiometry, MnO has unique
electrical, magnetic, optical and mechanical properties,
characteristic for the rock salt structure [1, 2]. Recently,
Hiramoto and co-workers proposed a new synthetic
route which enables the control of the non-
stoichiometric defects in the structure [4]. Bulk MnO
acts as a p-type semiconductor and has anti-
ferromagnetic properties [5]. But, the presence of
impurities can significantly change the magnetic
properties of the MnO [6 - 9].

The size of the particles has considerable influence
on the properties of MnO. For instance, literature data
shows that nanometric MnO has ferromagnetic
characteristics [5]. New characteristics on nanometric
scale can be explained with significant changes into the
surface to volume ratio. The decreasing of the particle
size increases the amount of edge atoms and,
consequently, the number of unsaturated chemical bonds
which, further, changes the physical and chemical
properties of the material. Manganese can exists in the
several oxidation states among which Mn(ll) is the
lowest. By different oxidation treatment, manganese can
be transverse in to the different, higher, oxidation states.

Recently, we have investigated the influence of the
lacer induced heating of ZnO(Co) [10], Bi;;GeOzp [11]
and MnO [12] nanoparticles, with different laser powers.
It has been shown that laser induced heating leads to
creation of new phases, depending on laser power.

In order to further investigate the influence of the
locally induced laser heating on MnO nanoparticles, non-
irradiated, as well as irradiated MnO sample, were
investigated by using far-infrared spectroscopy (FIR) and
atomic force microscopy (AFM).

2. Sample characterization

Commercially available polycrystalline MnO powder of
the analytical grade (Sigma-Aldrich Co) was pressed into a
pellet. Verdi G optically pumped semiconductor laser with
wavelenght of 532 nm was used as excitation source. In this
paper we analyzed one sample, at first before laser treatment
and afterwards after treatment with a laser with a power of
24 mW.

AFM measurements of non-irradiated and iradiated
sample with the highest energy were done using NT-MDT
system NTEGRA Prima at ambient conditions. AFM images
were recorded in tapping mode, using NSGOI probes from
NT-MDT.

The far-infrared measurements on non-irradiated and
irradiated sample with laser power (24mV) were carried out
with a BOMEM DA-8 FIR spectrometer. A DTGS
pyroelectric detector was used to cover the wave number
range from 80 to 600 em’.

3. Results and analysis
3.1. AFM measurements

AFM topographies of non-irradiated (a) and irradiated
(b) MnO samples are presented on Fig. 1. Fig. 1 shows a
clear difference between the surfaces of the sample before
and after irradiation. Prior to irradiation, a granulated
structure, with well recognized grain boundaries, is visible.
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Jenena Murpuh JlokTopcka aucepraumja

3AXBAJTHHUIIA

BeJiMKy 3aXBanHOCT 1yryjem CBOjUM MEHTOpHUMA,

ap Meanu Crojkosuh Cumartopuh, BaHpeaHoMm npodecopy, Ha HeceGUUHOj omohu U cBUM KOPUCHUM
CaBeTHMa M CyrecTHjaMa TOKOM W3pajie OBE AUCepTalHje;

a noceOHo ap Hebojuin Pomuesuhy, HaydHOM caBeTHHMKY, M3 YHjMX M/Eja je U HAcTala OBa JAOKTOpCKa
aucepraumja. Xsana Bam Ha BenMKOj MOApuILK, CBMM CaBeTMMa M JHCKYCHjamMa TOKOM MPOTEK/IHMX
roauHa.

Takohe, uckopuctuhy npunuky aa ce noceGHoO 3aXBanuM CBOjUM KoJlerama 3 Hucruryra 3a dusuky:

[Ip Maju Pomueuh, 3a cBako NpBO 4MTame pagoBa Koje caM Hamucana M 3a cBe CYFecTHj€ KOje Ccy MX
YUMHMIIE KBanuTeTHHjuM; Ap Maprtuuu Twauh, 3a Gpojua Tymauema A00MjeHHMX pesynTata W
3aje/IHHYKe Mecelle MpoBejieHe y abopaTopuju 3a paMaHcKy CHEKTPOCKOMH]Y; Ap bpanku Xauywh,
EKCMEPTY 38 LMHK — OKCHJ, 3a Momoh OKo Tymadera J00MjeHHX pe3ynTata W GpojHe AMCKycuje; ap
bopucnasy Bacuhy u ap Ypouy Panesuhy 3a nomoh npu Mepemuma Ha MUKPOCKOIY aTOMCKUX CHUJIa;
Ap Hosuuwu [Naynosuhy, 3a ucupnua Mepea uH(paupBeHux cnexrapa.

Xsana u ap Jlanujeny JloGpoBonckom, ca Muctutyra 3a dusuky [losscke aKaJeMuje Hayka M ap
Hbpaxumy C. Jaxuu, ca Kunr Kanun Yuusepsurera y Cayaujckoj Apabuju, Ha 3ajeHHYKOM paay Ha

TaHKUM (UIMOBHMA KaMMjyM — TeNypua; Kao u konerama ®epnannes — Mckjepno u Xumenes —
Xepuanae3 u3 JlaGopatopuje 3a HEOpraucKy M OMwTy XemHjy YHuBep3uTeTa y XaBaHw, Ky6a, Ha
3aje/IHMYKOM pajly Ha HAHOTIOYMIIAMa LIMHK — OKCH/IA.

XBana 1 CBUM OCTalMM KoJIerama, eKHMIH M3 CTyJeHTCKe KaHuenapuje MHcTuTyTa 3a bU3HKY, KOjU CY
MH yJIETIIaNK JOKTOPCKE CTy/AH]e, Kao U CBOjUM MpHjaTesbuuiama, Tamwu, Jenenuun u Marganenyuim,
Ha MOJPLILM TOKOM Pajia Ha OBOj AHCEPTaLIM]jH.

Ha kpajy, scenum 0a ce 3axeanum mojoj nopoouyu, mom 6pamy, Majyu u oyy, 3a najusputhu ocionay u
Hajeehy noopuiKy kojy cam umana moxom ceoe uikorosaisa. gy dOKmMopeKy oucepmayujy nocsehyjem
eama.



