HAYYHOM BERY MHCTUTVYTA 3A PU3UKY

IIpenmer:  Monba 3a mokpeTame MOCTyMKa 3a H300p y 3Bambe

BHiin Hay4YHH capagHHK

Monum Hayuno Behe WMHctuTyTa 3a Qm3uky na y cknaay ca IIpaBHIHHKOM O

NOCTYIIKY H Ha49WMHY BpEIHOBarba H KBAHTHTATHBHOM HCKa3UBamby HaYy4YHOHUCTPAXKHBAYKHX

pesynTata HCTpakuBauya, IIOKpEHE IOCTymak 3a Moj HM30op y 3Bakke Bumm Hayunu

capagHHK.
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Hayunowm Behy MHCTHTYTa 32 dusuky y beorpany
Beorpax, 27. 09. 2022.

Ipeaver: Munubeme pyKoBoAHONA naGopaTopuje o usdopy Ap Bpanke Xapuh y 3Bae

BHIIN HAYYHH CApaJHUK

Jlp Bparka Xayuh je 3anocnena y MHCTATYTY 32 ¢usuky beorpald on 01.09.2005.
rojMHE W AHT@KOBaHa je ¥ JlaGopaTopuji 3a HCTPKUBARE Y 00nmacTh EeNeKTPOHCKHX
marepujama. Y JlaGopaTopiju pagd Ha TEMama BE3aHHUM 3a Mpoy4daBamby marepujana
npuMeHoM PamaHOBE, UndpaupseHe “ ®oTOIYMHUHECIICHTHE CIIEKTpOCKOmHje. Y 3Bambe
HayYHH CapajHHK IPBU IyT u3abpana je 07.07.2010. roguHe. Jlpyru myT je u3abpana y 3Bambe
Hay4HH CapajHMK 27.09.2017. a 25.03.2022. je pensaOpaHa y 3Bame HaydHH capa/JHHK.
[lomTo HCITyH-aBa CBe Tpe/BHleHe yCIoBe, y cxiany ca [IpaBHITHHKOM O TIOCTYIIKY H HAYHHY
BpefHOBafba M KBAHTHTATHBHOM JCKasWBamy  HayuHOMCTPaXHBATKHX pesynrara
ucrpaxusaya MITHTP, carnacan caMm ca TIOKpeTamkeM MOCTyMKa 32 u36op p bpanke Xaguh

Y 3BambEC BHIIH HAYYHH capajHHK.

[Ipenor wiaHOBa Komucuje 3a MECAme W3BENITaja:
1. np He6ojua Pomuepnh, HaydH# caBeTHHK MIHCTUTYTa 33 ¢u3uxy beorpan
2. np Jenena Tpajuh, BAIIA HAYTHH capajHuk MucTuTyTa 32 ¢usuky beorpan

3. mp Jlyman Ilomosuh, BaHpeXHH npodecop PusydKor dakynreTa YHHBEP3UTETA Y

Beorpany

PyxoBouiar naboparopuje

np He6ojuia Pomuepuh

Hay4HH CaBETHHK



1. BUOT'PA®CKHN NMOJAIIA

Ap. bpanka Xayuh pohena je 06.09.1976. y Beorpamy, Cpbuja. Juniommpana je 9.
nenembpa 2004. na @usuykom dakynrery, YHuBepsutera y Beorpany, cmep Ommra ¢usnka,
ca mpoceyHom oneHoM 8,81 (ocam u 81/100) y Toky crymmja u ca ouenom 10 (mecer) Ha
mamnomckom ucnuty. Iloctaumiomcke crymmje Ha cmepy "Excnepumentanmsa ¢usmka
KOH/ICH30BaHOT CTama MaTepHje" ynucaia je mxoncke 2005/2006 roguse.

10. neuembpa 2007. romune crekna je 3Bame MarucTpa GHM3HYKHAX Hayka Ha OH3HUKOM
daxynrery Yuusepsutera y Beorpaxy ca cpeimOM ONEHOM CBHX IOJOKEHHX uenuta 9,80
(meser u 80/100), onbpanoM MarwucTapeke Tese moa HasuBoM "BuOpanmona CIEKTPOCKOITHja
PbrxMnyTe nobujenor BpunMaHOBEM METONIOM M €NHTAKCHjOM MOJIEKYJICKOT CHOma", Mmoj
MEHTOPCTBOM Jip Maje Pomuesuh.

28. neuem6bpa 2009. rogume crekia je 3Bame NOKTOpa (HU3MUKHX Hayka Ha OH3MUKOM
daxynrery Yuupepsurera y beorpamy, on6paHoM JOKTOpCKe JMCEpTalyje 0] HAa3HBOM
"Bubpannona cnekrpockomuja PbixMnxTe nobmjeHor enmrakcujom MOJIEKYJICKOT CHOIA M
HaHOMMMEH3HOHOT ZnO nonupanor ca Mn, Co u Fe", nox MmenTopetsom ap Maje Pomuesnh.

Y nepuoxy om 15.2.2005. no 31.8.2005. romume Bpanka Xaywh je OGuna 3amocrnena y
OcHoBHoj wkom Bpanko Pajmuesuh y Barajuumm xao mpodecop, a ox 1.9.2005. pama y
Wucruryry 3a ¢usuky. Y 3pame HaydHd CapajHUK TPBH MyT u3abpana je 07.07.2010.
TOIMHE, KOje je HCTEKIIO TOKOM Mpolieca H360pa y BUIIET HAyYHOr capagHuka TokoM 2015, i
2016. Onbwujen joj je m36op y BUINEr HAYYHOT CapaJHUKA YCIe[ HeJ0CTAaTKa pyKoBohema
H3pajoM JOKTOpcKe nucepraumje. Jlpyru myT je m3abpaHa y 3Bame HAaydHH CapajHWK
27.9.2017, a penzabpana y 3Bame HayuHH capagHuk 25.03.2022.

TpenytHo je anraxosama y JlaGopartopuju 3a McTpaxuBame y obiactu ENEeKTPOHCKHX
marepujana. OCHOBHM IIpeIMET HCTPAXMBaba jOj je ONTHYKA CIIEKTPOCKOIHja H
KapaKTepH3alija pa3IMYUTHX BPCTAa HAHOMATEpHjaa.

Ap bpanka Xanuh je y cBoM mocanammmsem HaydHOM pany ayTop MJH KoayTop 52 pana
o6jaBsbeHuX y MehyHapoaHuM B 1oMahHM YacONMCHMA M CAOIIITEHHM Ha mehyHapoaHuM K

nomahum KoHbpepeHIHjama.



2. IPEIJIEJ HAYYHE AKTUBHOCTH AP BPAHKE XAIIMh

Hayunu pan ap bpanke Xamh ozpHja ce y OKBHpY bH3HKE Mmarepujana, y o01acTi
dusHKe TONYNPOBOIHHMX KpHUCTANa, TAHKHX ¢unmoBa, HaHOYECTHIA H HAHOCTPYKTYpa.
HayuHe akTHBHOCTH obyxBarajy camocTanaH eKCIIEpAMEHTAIHH pajl, o0paldy pe3yiTara,
MOJICTIOBAFGE M TEOPHjCKY aHAIM3y HCIHTHBAHHX marepujana. ExcriepuMeHTATHH pal H
oGpana pesyniTara ce Oasupa Ha HCIUTHBAY MaTepujana PaMaHOBOM crniekTpockonujom, ML
CIIEKTPOCKONHUJOM H doronymuHecneHmjoM. ana je mocebaH NONPHHOC MPOYHABARBEM
yTHI)aja JIaCePCKOT 3paverba Ha ONTOENEKTPOHCKE O0COOWHE HCIHTHBAHUX Marepujaia,
moceGHO MOJIYMAarHEeTHUX TOIYPOBOHHKA, KOjH Cy Y JaHAIIbE BPEME, 36or MoryhHOCTH
[IPOMEHE CTPYKTYpPE, 30HCKHX M OCTAIHX ocoOHHa, ca IPOMEHOM CacTaBa BeOMa aKTyeJHH H
Hajmaze BEHMKY NPUMEHY Y CHMHTPOHHMIH. JloGujeHn eKCIIepUMEHTATIHM pEe3yITaTh Ce
aHANTM3HPajy, IPHMEY]Y ce noctojehn MOJENH WIH CC cTBapajy HOBH, Ja Ou ce Jouuio 10
jacHe MHTepIpeTALje 0COOHMHA HCITUTHBAHUX MOy IPOBOTHHIKHX marepujana. Takohe, 6aH
ce W MPUMEHEHHAM MCTPaXKHBABHMA. Jlocamamia HayuHa aKTHBHOCT KaHIu/aTa HCIIOJbaBa

Ce y HEKOIIHKO cerMeHTa.

McenuTHBAE CTPYKTYPHHX, ONTHYKAX H MArHETHHX ocobuna ZnO

HAHOIpaxoBa

['maBHH 00jeKaT HCTPAXKUBAKA 1P Bpanke Xaywuh cy HaHOTIPaXOBH ZnO monupaHH ca
CoO, MnO u Fe20;3 nobujenu Ha 1Ba HauHHA: nomohy kaniuHauje (wet chemical method)
xuaporepmanto. ZnO je moTynpoBOIHHK XeKcaroHaaHe, BypIMTHE, CTPYKType Ca IIHPOKOM
"mupeKTHOM" 3a0pameHOM 30HOM OX 3,4 eV u penaTHBHO BEJIHUKOM eHEeprHjoM eKCITHTallMje
on 60 meV. OBe ocobune ra cTaBibajy y LEHTap MHOTHX HMCTPaXHBAa 360r BEIHKHX
MoryhHOCTH TIpUMEHE KaKo y auojaMa KOje eMHTY]y CBETIIOCT y OTCEry KpaTKhX TaJaCHUX
myxuna (LED), (OTONETEKTOPH, TpaHCTIapeHTHE €NEKTpoae y CONapHHM henujama,
oToKaTaNM3aTOPH, Kao MPOBPIIHHCKH aKyCTHUKH TalacHu (uirep (Tanax (uIM y racHUM
CeH30pHMa) M PpaBHEM KaTOIHHM Ty6ama, Tako M Yy MAarHETHO-EIeKTPOHCKHM %4
CIMHTPOHHMYKMM ypehajuma, 1ok ce noceGua maxma noceehyje MOryRHOCTH TOCTH3AMma
BHCKO-TEMIIepaTypcKor epoMarHeTu3Ma KOJ OBHX Mmarepujaia.

Hayuna JenaTHOCT Jp Bpanke Xayuh je mpe CBera ycMepeHa HAa HCIUTHBAILE
CTPYKTYPHHX, ONTHYAX M MAarHeTHHX ocoOMHA IMHK-OKCHIHHX HAHOMpaxosa, Kao H

3ABUCHOCTH THX OCOOMHA O]l Ha4WHA MPHIPEME Y30pKa, KOHIIEHTpAllije W TUMa JONaHTa,



dopmupanux daza, mpomene ypehenoctu cucrema, HapyIaBama CHMETpHje, Kao U yTHIlaja
KopHITheHor J1acepcKor 3payema.

Jenan o BaKHHX pe3nTaTa je perucTpoBarke OBPIIMHCKUX ONTHYKHX (POHOHA Y OBHM
CTPYKTypama, ycCle/l HapyllaBaba CHMETPHjE, Ka0 H HHXOBO IIOHANIAKk€ MPH MPOMEHH
KOHLEHTpaukje ¥ BpcTe jomanTta. Takohe, WenuTHBaHA je W mpoMeHa nonoxaja
HHTCH3HTETa KAKO IMOBPIIMHCKHX ONTHYKMX (OHOHA TAaKO H MOIOBA KApaKTEPUCTHUHHX 3a
Zn0 xao u 3a peructpopane hase gonanara. Kpos excrnepuMeHTaIHH paz Ha OBUM y30puuMa
je mokasaHa u Beha oceTsbMBOCT PamanoBe CIIEKTPOCKOIHj€ Yy OAHOCY Ha audpakumjy X-
3paka.

Marterse ocoGuHe 0BHX y30paka Cy MpoydaBaHe HCIHTHBAKEM CYCLENTHOHIHOCTH
Ille je KO y30paKa TOMHpaHuX ca Fer(03 N06UjeHHX XHAPOTEPMAIIHO, OHAIIARE ofjalmeHo
CynmeprnapaMarieTHM MOJICJIOM JIOK KOJ{ y30paka NOOMjeHHX KalUMHALMjOM ca TOPacTOM
KOHNeHTpanuje Fe:03 npumeheHo TNOHAINAE CIMYHO CHHHCKOM cTakiy. Bucoko
TemnepatypHo Kupu-Bajcoo nonamame y All cycnentubumnocTH npumeheno je kox
ysopaka pmomupanux ca CoO. Kox ysopaka N0OWjeHHX KallMHAUMjOM IOMHHAHTHA je
anTepepomMarseTHa HHTepakuuja. Yzopmu ZnO JAonHpaHor ca Mn(O KallIHHAILH]jOM
npumelieHa Cy 1Ba THIa MOHAIIAka y 3aBHCHOCTH OJl KOHIEHTpauyje xonanta. Kox y3opaka
pomupanux 10 30% MnO npumeheHo je cymepnapamMarHeTHO MoHamame. OBO MOHAIIABE je
npunucano Gopmupanoj ZnMnOs dasu y y3opky. Y ysopuuma TonnpaHuM ca Buime o1 60%
MnO npumeheno je pepomarnerno nonamarme ca Kupujesom TemneparypoM oko 42 K u osa
MarseTHa ocobuna npunucana je popmupanoj Mn3Os dazu.

OBu pesynraru cy oGjaB/beHH y BHIE pajoBa, a pe3yiITar Cy Hay4He capaJme ca
Hucrutyrom 3a pusuxy Iosscke akanemuje nayka y Bapmasu.

Panoeu np Bpanke Xarmh u3 oe o6nactu cy:

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

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

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

2. I Kuryliszyn-Kudelska, B. HadZi¢, D. Sibera, M. Romcéevié, N. Roméevi¢, U. Narkiewicz
and W. Dobrowolski

Dynamic magnetic properties of ZnO nanocrystals incorporating Fe

Journal of Alloys and Compounds 509, 3756-3759 (201 1)



3. B. Hadzi¢, N. Rom&evi¢, M. Romdevié, 1. 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. 1L Kuryliszyn—Kudelska, B. Hadzié, D. Sibera, M. Roméevié, 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. Hadzié, N. Romé&evi¢, M. Roméevié, L 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. Roméevié, M. Roméevi¢, B.
Hadzxié, D. Sibera, U. Narkiewicz and W. Lojkowski

Transition Metals in ZnO Nanocrystals — Magnetic and Structural Properties

Science of Sintering 45, 31-48 (2013)

7. L. Kuryliszyn-Kudelska, B. Hadzié¢, D. Sibera, L. Kilanski, N. Romé&evié, M. Rom&evic, U.

Narkiewicz and W. Dobrowolski

Nanocrystalline ZnO Doped with Fe203-Magnetic and Structural Properties

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

8. B. Had#i¢, N. Roméevi¢, M. Rom&evic, I. Kuryliszyn-Kudelska, W. Dobrowolski, U.
Narkiewicz, and D. Sibera

Raman study of surface optical phonons in Zn0O(Co) nanoparticles prepared by hydrothermal
method

Hemijska industrija 67, 695-701 (2013)

9. B. Hadzi¢, N. Rom&evi¢, M. Roméevi¢, 1. Kuryliszyn-Kudelska, W. Dobrowolski, M.
Gilié, 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. I. Kuryliszyn-Kudelska, W. Dobrowolski, M. Arciszewska, N. Romcevi¢, M. Romcevi¢,
B. Hadzi¢, D. Sibera and U. Narkiewicz

Superparamagnetic and ferrimagnetic behavior of nanocrystalline ZnO(MnQO)

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



IlnacTuuno neopMucann MeTaIH H MeTaJIHe Jierype

Y nocanammeM pamy KonernHuua ap bpanka Xapuh ce 6aBuia M HCIIUTHBAEmEM
ONTHYKHX OCOOMHA MarepHjana TOJBPIHYTHX EKCTPEMHOj IUIaCTHYHO] aedopmanuju
MeTonamMa PaMaHOBE CIIEKTPOCKOIHj€ H CIIETKPOCKOIICKE ENHIICOMETPH]E.

OnTruke ocobune uncTor Gakpa Koju je MiacTHYHO JeOpPMHCAH jeHAKOKAHAIHOM
YraoHOM IIPECOM HCHUTHBAaHE Cy KopuinhemeM PamaHOBe CHEKTpOCKOMHje KOjoM je
OTKPHBEHO TIOCTOjalbe HAHOJUMEH3HOHHX KPHCTAIHUX CTPYKTYpa KaKo YHCTOT 6aKpa Tako
Oakap okcuma y QopmupanuM amopdHHM Kiactepuma. EnmmncomerpujoM je oapehena
AebsbrHa CcrioHTaHo GopMupaHOr (Gakap OKCHI, IOK je XpamaBoCT MOBPUIMHE M3pauyHaTa
xopumihemem nBociojHOr Moaena. JloGujenu pe3yaTati ykasyjy a HHje JOIUIO J0 MOTIYHE
amopQu3aIyje 1neyior y3opka.

Mukpoctpyktyphe ocobune nerype Cu — Al (0,4% Al) xoja je, HaKOH yHyTpalIme
OKcuzanuje, 6una MOJBPrHYTa jeIHAKOKAHAIHO] yraoHO] IPECH, HCIUTHBAHE Cy MeTogaMa
MHKDOCKOIHje aToMcKe cuie, nupakmmje X — 3paka u Pamanose crnekrpockonuje. Hakon
BHCOKOTEMIIEpaTypCKe YHYTpallllhe OKCHAalHje youeHe cy yectuie Al,O3 y perdju omoraua,
KOje Cy XOMOreHo pacriopelene. Pe3ynrati MEKpOCKONHje aTOMCKE CHJIE CY jaCHO TOKa3al
Zia je 30Ha yHyTpalllie OKcHauuje uspuiia 1 oTnopHyja Ha Jedopmaruje y oIHOCY Ha je3rpo
y3opka. [JloGujenu pesynraTd ykasyjy Ha TO 4a je IuiacTudHa nedopManmja JoBena M0
amopu3aluje y30pKa, TO ce MOXKe MPHITHCATH MoBeharby cio6o/IHe eHeprije yClen BeTHKe
TYCTHHE NHUCIIOKalMja. AKO CKIaJMINTEHa eHeprija nedopmaimje pacTe ca Hampe3ameM
Marepujaia, jacHo je jga je TpaHcdopmauuja y aMOpbHO CTame €HEPrHjCcKH MOBOJHHH]A.
Crenen amopdusanuje je Behu y TpaHchep3anHoj paBHH y OHOCY HA JOHTHTYHHAIHY.

Panosu np bpanke Xapwh u3 ose o6nactu cy:

1. N. Rom¢evi¢, M. Gili¢, I. Anzel, R. Rudolf, M. Mitri¢, M. Rom&evi¢, B. Hadzié, D.
Joksimovi¢, M. Petrovi¢-Damjanovié 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, I. Anzel, M. Roméevié, N. Lazarevi¢, M. Miri¢, Z. Lazarevi¢, B.
Hadzi¢ and N. Rom¢evié¢

Optical Properties of Plastically Deformed Copper

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



3. N. Roméevi¢, R. Rudolf, J. Traji¢, M. Rom¢evi¢, B. Hadzié, D. Vasiljevié-Radovié and I.
Anzel ;

Optical Properties of Plasticallz Deformed Copper: An Ellipsometric Study

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

MaTepHjau ca H3paKeHoM naa3MoH-GOHOH H IIa3MOH-ABO dboHOH
HHTEepPaKIHjoM

CTpyKTypHe, eNEKTpHU4YHE H onTHUKe OcoOHHE IMOJYyMarHeTHOT NOJYIIPOBOIHOT
kpuctana ZnGeAs; KaKo 4HCTOr Tako ¥ JOTMPAHOT Ca Pa3IHYUTHM MPOLCHTHMA MaHrasa, a
HHTEpecanTHOT 300T MoryhHOCTH NMpUMeHe Y CIHHTPOHHHKIM ypebhajuma, Cy HCIMTHBAHC
meTonoM PamaHoBe W HH(paUpBeHS crextpockonuje. PamMaHOBOM CIIEKTPOCKOIIHjOM je
yTBpheHo je mocTojamke apCeHKOBHX KacTepa y3 OUEKHBaHE KIacTepe MnAs ¥ MaHTaHOBHX
KOMIUIEKCA Kao M TOCTOjarme KapakTepHCTHTHHX puOpauoHEX (PEKBEHIM OCHOBHOT
kpuctana ZnGeAs; IIpeTnocTaBHiId cMO @ Cy OBH KJacTepH CMCIITCHH Ha KpajeBHMa
(rpaHMIaMa) KpUCTANATa, Kao M /a cy cnoGomHH HOCHOIHM HEXOMOTEHO pacrniopeheHu y
yzopuuma. VIHQpanpBeHOM CIIEKTPOCKONIHjOM  j&  MCTIHTHBAH yTHI@] IUIA3MOHCKOT
[pUTyICHa Ha MHTepaKI|jy MIa3MOHa ca /1Ba pa3ivinTa donona y ZnixGexAs2. Onpehena
je crenuduyHA IPHPOJIA MOHAMIADA (pexBeHIle CIIAPEHHX donona. 3a pa3UKy Of IIa3MOH
(oHOH HMHTEpaKije KOJ IIa3MOH 1B0-OHOH MHTEPAKIH]e HHXOBE dpekBeHIle HHCY Y
o6nactn msmehy TO m JIO QpexBeHIH TIpH BHCOKMM BpEIHOCTHMA IJIA3MOHCKOT
NpHUryIIeHa. [MorepheHo je MPHCYCTBO KIacTepa MnAs a onpeheHa je @ Be3a usmehy
KOHIIEHTpaIHje cIo00HUX HOCHIIAla HaeNeKTpHCamba H ONTHYKHX mapameTapa.

Y3opn IMHK OKCHAA JOMHPaHOT ca AlO; cy noOujenn Ha JBa HaTHHA
TIPEUIHTAIMOHEM METOI0M KOjy je ciemuna KaNMHAIMjA ¥ XHJIPOTEPMAIHOM MCETO/IOM.
CTpyKypHE H ONTHYKE 0coOHMHE OBHX HAHOMpPAaxoBa Cy HCIHTHBAHE xopumhemeM SEM,
XRD, PamaHoBe H JAJICKE WL crnekTpocKkomuje, HaKOH wera Cy UCIUTHBAHH H
(l)OTOJ'IyMI/IHeCHCHHHjOM. V ob6a THna y3opaka, MpHMEHEeHHM eKCIIEpUMEHTATTHHM METOZaMa
npumeheHo je ToCTojambe dasa ZnO, ZnALOs 1 AlOOH. Takohe je moKazaHO Ja BENWYHHA
KPHCTATHTA HEMa MOHOTOHY 3aBHCHOCT 021 nomuHanHe KonuenTpaumje Al203, 10K BeAUIHHA
KpucTanuTa (pase ZnAl;Os je KOHCTaHTHa KOJl y30paKa noGHjeHrX KanMHAKjoM, a KO/
y3opaka OGMjEHX XMIPOTEPMATHO Omaja ca TOpacToM KOHIGHTpaIyje AlLO3. Pesynratu
OTOTYMUHHCICHIM]E H Janeke U1l creKTpocKomnuje HEJIBOCMHCICHO mokasyjy ZJa KOZI

y3opaka JOOMjeHHX XHIPOTEpPMATHOM METOIOM EJIEKTPOHCKE CTPYKType HAHOKOMIIO3MTA



MOHOTOHO  3aBHCE€  OJf HOMHHanHe  KoHmeHTpammje  AlOi;.  KommiuekcHoct
boToNyMUHECIIEHTHUX CIIeKTapa KON y30paka noOHjeHHX KalIWHALKjOM je HajyodbHBHja
KaJia HOMHHaIHa KoHIeHTpan#ja Al2O3 Bapupa usmely 20 u 40%. IToctojame KOMOHHOBAHHX
monoBa miasMoH-JIO Qonon yrBpheno je mamekom MUI] cnextpockonujom. Jlobujena
JMeNeKTpHYHa (QyHKIMja je MoaenoBaHa Maxkceen ['apHeToBoM (-oMm. V3umajyhu Hauun
NpUIPpEME y30paka M KOHIEHTpallMjy JomaHTa Kao mapamerpe yTBpheHa je Besa
KOHIIEHTpaIHje cI0O0JHHX HOCHIIANa HaelIeKTPHUCarha ¢a ONITHYKMM IIapaMeTpHMa.

Ontuuke ocobune monoxpuctama CdTepg7Seo0s u CdTeo97Seo03(In) m3yuasane cy
METOZIOM HH(QpalpBeHe CHEKTPOCKONHje. AHanu3a HHOpALpPBEHHX CIEKTapa H3BpIIEHA je
MPOLEAYpPOM HYMEpPHYKOr ycarjallaBama napamerapa y3uMajyhu y o63up aueneKTpH4Hy
(yHKUH]y KOja yKIbydyje MPOCTOPHY pacIofely cIo00AHAX HOCHIIANA, KA0 ¥ HUXOB yTHIIA]
Ha [1a3MoH — (GoHOH uHTepakiHjy. Haheno je ma ayroranacHu GOHOHH MelIaHHX KpHCTana
CdTe;xSex noka3syjy IBOMOJHO IMOHaIamke. Yo4eH je jokaaau Moj In Ha oko 160 cm™.

Panosu np Bpanke Xanuh u3 ose oGnactu cy:

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

Raman spectra of ZnGeAs: highly doped with Mn

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

2. M. Petrovi¢, N. Roméevié, J. Traji¢, W. Dobrowolski, M. Rom&evié, B. Hadzié, M. Gili¢
and A. Mycielski

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

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

3. N. Romc¢evi¢, B. Hadzi¢, M. Roméevié, N. Paunovié, D. Sibera, U. Narkiewicz, L.
Kuryliszyn-Kudelska, J. Risti¢-Djurovi¢ and W. Dobrowolski

Strucutral and optical properties of ZnO-Al>03 nanopowders prepared by chemical methods
Journal of Luminescence, 224, 117273 (2020)

OnTHyka H eJIeKTPHYHA CBOjCTBAa MOHOKPHCTAJIA
VYTHigj GeMTOCeKYHIHOT TacepCKOr 3padeha Ha CTPYKTYPHE, eleKTPHYHE, ONTHYKE 1
MarHeTHe ocoOuHEe MOHOKpHCTana Omsmyr repmanujym okcuna (BI'O) cy wucnutuBame
mopeaehi  KapakTepHCTHKE  03padyeHOr M HeO3padyeHor  ys3opka.  O3paunBame
(emroceKyHnHEM nacepoM TanacHe ayxuHe 800 nm u pacTyhe cHare je W3a3Bano TpajHe

NPOMEHE y KPHCTaly, IpOMeHa 0oje KpHcTana je BUI/BHBA roluM okoM. O3padyeHy y30pak je



HAjIpO3pavHMjK TpH CHA3H Jacepa on 455 mW u mHerosa Ipo3paiHocT je Beha HEro Kol
Heo3payeHor y30pKa KoJl Kora youeHa AHM30TPOMNH]a je HeCTaNa MPUIHKOM o3paumBamba. OBO
je jemaH ol MPBHX ciayyajeBa (OTO-UHIYKOBAHOT nopacTta Ipo3payHoCTH KOA BI'O y3opaka.
Kpaj kpucrana Kpo3 KOjH j€ YIa3HIIo JIaCepCKO 3patieihe je m3ryOHo KpucTamty CTpyKTYpy "
mocTao amopdan. PaMaHOB CIICKTap je mokazao nosehame HHTCHIATETA [IMKOBA OCHAM IMHKOBA
E tuma Ha 234, 454 1 619.,6 cm’! xoju Cy HecTalH y CICKTPY 03padeHor y30pKa. O3pauuBame
y3opka je M00O0sbIIAlo BEroBe MAarHeTHO-OITHYKC ocobuHe W J0BENO 10 nosehama
BepreToBe KOHCTAHTE, Kao 1 /10 cMamerba Koe(uIujeHTa ancopruyje.

Monoxkpucrami Bii2GeO2zo Bi2SiO20 cy mo0ujeHH METOIOM pacTa KpucTajga Io
YoxpajcKoM (Czochralski). W3padyHatd CYy KPHTHYHH JMjamMerap ¥ KpUTHHHA croma
poTammje, a oxpehenn cy H [IOTOJIHA PACTBOPH 3a MOJIHPARE H parpusame. Kao pesynrar,
[IPOM3BE/ICHH CY MOHOKPHCTAIH ceeTiokyTe Ooje. CTpyKTypa Bij2GeOz0 WCTIMTHBAHA j€
texnukoM audpaxmmje X - 3paka, PamanoBe ¥ HH(PANPBEHE CTIEKTPOCKOTH]E, TAe j& YOuIEeHO
15 PamanoBux M 5 HH(paUpBEHHX MOJIOBA. MoHOKpHCTIHA CTPYKTypa Bi1251020
TIpoydaBaHa je MeTozaMa mudpaximje X — 3paka a norephena PamaHOBOM CIIEKTPOCKOTIHA]OM.
Voueno je 18 PamaHOBHX MOZ0B2, O1 KOjUX Cy Tp{ HOBAa MOJa koja Hucy npumehesa y 10
cajia yOIMKOBAHHM paJOBHMA.

Panosu ap Bpaske Xauuh 13 0Be obmacTH cy:

1. Z. Lazarevié, S. Kostic, M. Roméevié, J. Traji¢, B. Hadzi¢, D. Stojanovi¢ and N.
Roméevi¢

Study of Bi12SiOz0 single crystal obtained by Czochralski metod

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

2. 7. Lazarevié, S. Kosti¢, V. Radojevi¢, M. Roméevi¢, B. Hadzi¢, J. Traji¢ and N. Romdéevi¢
Spectrocopy study of Bi 12GeOx single crystal

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

3. A. Kovagevi¢, J. Ristié-Purovi¢, M. Leki¢, B. Hadzié, S.I. Abudagel Giuma, S. Petritevic,
P. Mihailovi¢, B. Matovi¢, D. Dramli¢, Lj. Brajovi¢ and N. Roméevié¢

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

Materials Research Bulletin 83, 284-289 (2016)



YTHnaj 3arpeBama y3opaka JacepcKHM 3padeHem

Y mocneme BpeMe Moce6Ha NaXKEba je yCMEpeHa Ha HCIIUTABAME yTHIIaja 3arpeBama
JIAaCepCKHM 3pajyerbeM Ha KapakTepHCTHKEe y3opka. Y3opuu ZnO gomupanu ca CoO a
N00HMjeHH MpolecoM KallWHAILHje CY MCIMTHBAHM HAa 9YETHPH pa3jIdYHTe T'YCTHHE CHAre
nacepa Pamanosom cnektpockonujoM. [Topen yoGuuajeHor moMepama NHKOBAa Ka HHIKHM
BpesHOCTHMA PamMaHOBOI noMepaja U mHpema MukoBa npuMeheHo je 1 GopMmupame auMepa
KobanTa Ha nmospumHM y3opka. Kopumhene cHare nacepa HHCY W3a3Bajie HHM PE30OHAHIYY HH
TepMallHy AECTPYKUHM]y y30pKa. PellaTHBHE MHTEH3HTET NMKOBa HEMA MOHOTOHY 3aBHCHOCT
OJl TYCTHHE CHAare JacepcKor 3padema M pasauuuT je 3a ZnO, Coz u Co0304. Penarusam
uHTeHsureT nukoBa ZnO u Coz pacte ca mopacToM TyCTHHE CHAre Jiacepa JIOK pelaTHBHH
uHTeHsuTeT Co304 onana. Mako mopact rycTuHe CHare J1acepekor 3pauetba pasinduTo yTHYe
Ha Coz 1 Co304 yKyman penaTHBHM MHTEH3HTET CBHX KOOAITHHX MojoBa pacTe. Taxohe,
JIaCepCKO 3arpeBamse y30pka y3pokyje BehM mnomepaj mMmojokaja NMHKOBA Ka HHKHAM
BPETHOCTHMA paMaHOBOT IIOMEPaja HEro IITO TO MPOY3POKYje IOMHPALE.

Y nmocapammuM mpoyyaBamuMa MnO, HeroBHX KOMIOHEHTH M OKCHJA Jacepcka
cHara je o0uyHO Guia Bpio Majla j1a Gu ce m30eriie MPOMeHe HA Y30PLEMA HITH j€ 3aTpeBarbe
nacepoM OHIIO ca KOHCTAaHTHOM CHAaroM M IPOAY)KEHHM BPEMEHOM H3jlarama y30paKa.
Kaumuarkuma je yBena HOB METOJ NpOyyaBama OBHX Y30paka Tako INTO je HCIHTHBANA
y30paKk Ha O0caM pa3JIfYMTHX CHara jiacepa Ha IOBPIIMHH y30pka u3Mehy 3 mW u 24 mW ca
KOHCTaHTHHM Kopakom oz 3mW usmel)y mepema. OBHM je OTKpHIIa Ja IPH CHA3M Jlacepa Ha

TNOBPIIMHEY y30pKa o7 15 mW nonasu packunama ehinHe Besa y MnO u jake pekomOuHanmje

2+
Koja OBOIH JI0 CTBapama HOBHX (asa. OBo je motepheHo mocrojamem Mn (ase y y30pky

HakoH TpetMaHa. OcuM oBe popmupane cy u daze MnOz, MnOOH a 4ak u MnSO8 (aza. Opu

pesyTary Cy motBphenn u IpyruM MeTojaMa HCIHTHBaKba y30paka kao mro cy XRD u AFM
KOjUMa je MCIMTHBAH y30paK @pe M HAKOH JejcTBa Jlacepa, IOK je PamaHOBOM
cnekTpockonujom npahena dasna Tpancdopmanmja y3opka y ToKy camor Mepema. OBako
nobujenn pesynratu cy motphens um ULl crnekTpockommjoM y3 kopuimheme TeopHje
e(eKTHBHOT Meaujyma M MonenoBameM Makcsen-I'apueToBoM ¢-mom. OBO HCTpaXHBarbe
pasjallbaBa MOHAINAMKE Y30paka MaHTaH OKCHAA TOJ jaKMM JIACEPCKHM 3padereM unMe
npyxa Bpeane uHGopmarmje 3a Oynyha ucrpaxkusama MnO H BEroBHX KOMIOHEHTH.

3arpeBatse acepom Moxe Ja Oy/ie jelaH o HOBHX METOJa 33 CTBApame CTPYKTYpa je3rpo-

OoMOTau.



Panosu ap bpanke Xayuh u3 oBe 00J1acTH Cy:

1. B. HadZzé, N. Roméevié, D. Sibera, U. Narkiewicz, L Kuryliszyn-Kudelska, W.
Dobrowolski, M. Rom&evi¢

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

Journal of Physics and Chemistry of Solids 91, 8085 (2016)

7. B. Hadzié, B. Vasi¢, B. Matovié, L. Kuryliszyn—Kudelska, W. Dobrowolski, M. Romgéevic
and N. Rom¢evi¢

Influence of laser-induced heating on MnO nanoparticles

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

3. B. Babi¢, B. Hadzi¢, L. Kuryliszyn-Kudelska, N. Paunovi¢, B. Vasi¢, W. Dobrowolski, M.
Romeevié, J. Traji¢ and N. Romcevi¢

Far-infrared spectroscopy of laser power modified MnO nanoparticles

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

CTpyKTYpe je3rpo-omorad
CTpykTypHE OCOOHHE COre- shell (jesrpo-oMoTa4) ZnO@ZnS Marepvjana ca aKTHBHAM
clojeM MCIHTHBAHA je xopumhemem SEM, XRD, Pamanose u janexe ML CIIEKTPOCKOTIH]E.
OppM MeTozama yTBpheHo je nma je y30paK LHIHHIPATHOT ofMKa uMMe je ToTBpheHo na
oMoTau uMa OOJHMK je3rpa, OBIC 7Zn0, mTO je KapakTepuCTHYHO 3a oBaj THIl CTPYKTYpa.
Pamanosom 1 HII CTIeKTPOCKOTIHjOM  YTBPHEHO je mocTojame ONTHYKHX (oHOHA TOPHE
noppmuHe Y ZnO, THIMYHH 32 [MIMHIPAYHE CTPYKTYpe, 0K je mocTojame MOBPIIHHCKIX
onTHUKKX (oHOHA yTBphEHO H Y ZnS u y core-shell ZnO@ZnS CTPYKTYPH. Taxohe je
npumeheno OCTOjaEbe JIOKATHOT MOJIa KHCeOHUKA ¥ 7nS Kao W BaKaHTHOT MOJia CyMIiopa y
7n0. 3a OBaKBe KapaKTEpPHCTHKE OBOI Y30pKa OJITOBOPHO j€ MOCTOjabe aKTHBHOT cnoja
u3mely jesrpa U oMOTad4a. 3mauaj OBOI MCTPAXKHMBamba CE OTIE/A y MoryhHOCTH TMPHMCHE
OBHMX MaTepHjaJia y TEPMO-EJIeKTPOHCKHM ypehajuma.
Pan np Bpanke Xaunh u3 oBe o6JiacTH je
1. B. HadZié, B. Matovi¢, M. Randjelovi¢, R. Kosti¢, M. Roméevi¢, J. Traji¢, N. Paunovié
and N. Rom¢evi¢
Phonons investigation of ZnO@ZnS core-shell nanostructures with active layer

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



Komno3nTu Ha 6a3u IHHHKA

HaHomiouune Kako YHCTOr Tako B MOIM(HUKOBAHOT LIMHK — OKCH/A Ca OMITUPUIHHOM
¥ DYTEHHJyMOBHM KOMIUIEKCHMa (LMC H TpPaHC) MPUIPEMJ/bEHE CYy MPElUITHTAIHOHAM
metozioM. OnTHYKa KapakTepH3allija HOBOJOOHjEHOr KOMIIO3HTA je BPILICHA a pa3MarpaH je u
YTHIA] MOAM(HUKATOPA HA CTPYKTYPHE H ONTHYKE 0COOMHE OBOr MaTepHjana. YTBpheHo je na
HAHOIUIOYHIIC MHK OKCH/Ia HAKOH Moau(HKaluje I0CcTajy Mae U yrpahyjy ce y cTpykTypy
monuuxaropa. Iloxaszano je ma momuduKamuja pyTeHHjyMOBHM KOMILIEKCHMA JOBOIH JI0
Behe aKTMBHOCTH IMHK OKCHJA Ka0 H JO0 NPEHOca HAeNeKTPHCARma METAN-IHTaHi LITO
Y3pOKyje 3HauyajHy NPOMEHY DaMaHOBHX CIEKTapa a caMHM THM M ONTHYKAX OCOGHMHA
HCIIHTHBAHUX y30opaka. MchnuTHBameM JTyMHHECIEHTHHX CIIEKTapa 0Ka3aHa je MOBE3aHOCT
nMKa Ha 553 nm ca OMIMPHIMHOM, IHKa Ha 737 nm ca MPEeHOCOM HaeleKTPHCAa METall-
JIMTaH JI0K je MK Ha 678 nm KapaKTepHCTHKa IMHK OKCHIa. OBa MCTpakMBaEa OTBApAjy
IyT IPHUMEHH OBHX MaTepHjaia y OMOMeJHIIHHH.

HomimMepunM HaHOkoMmosuTHMa ZnS ca mnomuMetHaMeTukpuiatom (IIMMA)
HCIIHTUBAHE Cy CTPYKTYPHE H OoNTHYKE ocobuHe kopumhemem XRD, SEM, TEM, HRTEM u
Pamanose crniektpockonuje. YTBpheHa je kyOHa CTpyKTypa y30paka M NpOIEHeHa BeHIHHA
KyOHHX HaHOKpUcTanuta ZnS je 2,3 nm. OBe HAHOYECTHLE Cy HACYMHYHO pacmopeljeHe y
IIMMA matpuim. Onrtiike ocoOHHE y30paka HCIMTUBAHE ¢y PaMaHOBOM CIIEKTPOCKOITHjOM.
Kako cy nanouectuue oxpyxene cunanoM u IIMMA xopumhen je BpyrepmanoB Mozen
edexTiBHOT Mejyma. OBHM je yTBpheHO NMOCTOjarbe MOBPIUIMHCKOT ONTHYKOT (hOHOHA UHjH
ce LieHTap NHKa HaJla3® Ha 0Ko 347 cm’™!. Amammsupana je 3aBHCHOCT I10J10%aja TIOBPIIHHCKOT
ontuukor onona ox rycrune (filling factor (f)) marpuue u yrBpheno je momepame nonoxaja
TIOBPIIHHCKOT ONTHYKOr (oHOHa Ka BehmM BpemHOcTHMA TanacHux GpojeBa ca MopacToM
T'YCTHHE MaTpHIIE.

HacraBjben je pan Ha  moaudukoBanum  y3opmuma ZnS  ca  3-
MepKanTonponuITPUMETOKCHCHIIAHOM Yy IHJbY H00HMjama KBa3H CTPYKTYpa je3rpo-oMoTay
Ha 4Hje he ocobuHe yTHuUaTH Kako CBOjCTBa je3rpa O ZnS, Tako M OCOGMHE OPraHCKOT
omotada. [lobujere cy oBakBe NOJYNPOBOAHE HAHO YECTHIE, a HHXOBA CBOjCTBA CY
MCIIUTHBAHA JIAJICKOM HH(pPAUPBEHOM CIEKTPOCKONMHjoM. EKCIIEpHMEHTaIHH pe3yITaTH
TMOKa3yjy Aa Cy ycnemHo (opMHpaHe OBAaKBE CTPYKTYpe M Ja IOKa3yjy OCOOHHE Kako
NONYNPOBOHKEKA ZNS Tako M OPraHcKor jelumera oMoTaya. [Ipumehene cy mpomene y
0coOMHaMa OBHX CTPYKypa M JIOKa3aHO je Ja Cy OHe IOC/eIula OCOGHMHA IOBPUIIMHCKOL

OPTaHCKOI jeMIEHa a Ja T KapaKTePHCTHKE MOJIYJIHIIE H TPHCYCTBO HaHouecTHna ZnS.



OBakpe CTpyKType Mory Hahm BEIMKY MPHMEHY Y uHTEephEPOMETPHjH, Kao H Y
HAHOIWMEH3HOHAM QOTOHCKHM H €JICKTPOHCKHM CHCTEMHUMA.

Panosu np bparke Xayuh u3 ose 00J1acTH Cy:

1. J. Risti¢-Djurovi¢, L. Fernandez-Izquierdo, B. Had¥ié, L. Jimenez-Hernandez, AM. Diaz-
Garcia, J. Mitri¢, B. Babié, M. Rom&evié, S. Cirkovié and N. Romevié

Raman spctroscopz of zinc oxide nanoparticles modified with ruthenium (1) complexes
Journal of Raman Spectroscopy, S0(12), 1829-1838 (2019)

2 M. Curti¢, B. Hadzié, M. Gili¢, V. Radojevi¢, A. Bjelajac, 1. Radovi¢, D. Timotijevi¢, M.
Romecevié, 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)

3. N. Roméevi¢, M. Curdié, V. Radojevié, J. Traji€, N. Paunovié, B. Babi¢, B. Hadzié and M.
Romcevi¢

Modulated interference effect by ZnS nanoparticles/S-Mercaptopropyltrimethoxysilane quasi
core-shell structure: Far-infrared spectroscopy

Optoelectronics and Advanced Materials, Rapid Communications, 16 (7-8), 359-363 (2022)

Kpos capammy ca JpYrHM rpynama, xao H ca CBOjUM KOJIeraMa, W3y4aBaHH CY
Pa3MUATH MaTepHjad T/e je xomermmmma ap bpamka Xapuh nana DONPHHOC Kako y
KOMILTEKCHO] KapaKTepH3alliji HMCIMTHBAHHX y30paka Tako H y cBeoOyXBaTHO) aHAH3H
yTHIAja CUHTE3¢ HA M3r/Ie/ PaMaHoBHX H (oToNTyMHUHECTIEHTHHX CTIEKTapa.

Payosu ap Bpanke Xauuh kao pe3ynTar OBUX Capajibi Cy:

1. N. Ivanovi¢, N. Marjanovi¢, Z. Rakotevié, V. Andri¢, B. Hadzi¢, 1. Vukanac, 1. Djurdjevié
and M. Sreckovi¢

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

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

2. M. Jeli¢, N. Boukos, M. Lalovi¢, N. Roméevié, V. Leovac, B. HadZi¢, S. Balos, Lj.
Jovanovi¢, M. Slankamenac, M. Zivanov and Lj. Vojnovié-Jesic

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

Optical materials 35, 2728-2735 (2013)

3. Lj. Veselinovi¢, M. Mitri¢, L. Man&i¢, M. Vukomanovié, B. HadZié, S. Markovi¢ and D.
Uskokovié



The effect of Sn for Ti substitution on the average and local crystal structure of BaTi;xSnxO3
(0 <x<0,20) ‘

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

4. M. Jeli¢, N. Romé&evi¢, B. Hadzié, M. Lalovi¢, M. Slankamenac and B. Zivanov
Photoluminescence study of cobalt (I1I) and copper (II) complexes with the Schiff base of
pyrodoxal and aminoguanidine

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

5.D. Sekuli¢, Z. Lazarevié, C. Jovaleki¢, A. Re¢nik, M. Roméevié¢, B. Hadzi¢ and N.
Romcevi¢

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)

6. D. Sevi¢, M. Rabasovié, J. Krizan, S. Savi¢-Sevié, M. Miti¢, M. Gili¢, B. Hadzi¢ and N.
Roméevic

Characterization and luminescence kinetics of Ev’* doped YVOy nanopowders

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

7. G. Krizan, M. Gili¢, J. Risti¢-Djurovié, J. Traji¢, M. Romcevié, J. Krizan, B. Hadzi¢, B.
Vasi¢ and N. Romeevié

Raman spectroscopy and electron-phonon coupling in Ev’* doped Gd2Zr207 nanopowders
Optical Materials, 73, 541-544 (2017)

8. M. Gili¢, R. Kosti¢, D. Stojanovi¢, M. Romcevié, B. Hadzié, M. Petrovi¢, U. Ralevi¢, Z.
Lazarevi¢, J. Traji¢, J. Risti¢-Djurovié, J. Cirkovié and N. Romcevié¢

Photoluminescence spectroscopy of CdSe nanoparticlesembedded in transparent glass

Optical and Quantum Electronics 50, 288 (2018)

Hp bpauka Xayuh je mpommupuna o6nact ucrpakuBama H NOKpEHyJla capaliby Ha
T0JbY HAHOMETHMIHHE ca npod. Ap BpanuciaBom MunosaHoBuhem, peoBHuM npodecopom
Memnuunckor ¢akyrnera y Beorpaay M HadelHHKOM oOfie/bema 3a kapauosnorujy KBI]
Bexanujcka koca, rae ce GaBuna mpoy4sameM mpobiema nporpaMupasnor mianeba. Kao
pesynTar Te capansme np bpanka Xauwmh je ompikana M 4eTHpH NpejgaBama 10 IO3HBY Ha
mehynaponnoj xonbepenuuju (Neurocard - International meeting on Neurocardiology and
Noninvasive electrocardiology). OBoM capammom ykaszana je Ha MoryhHOCTH M 3HAuaj

kopuinhema PamanoBe ciekTpockonuje y GapMaiuju 1 MeIHIMHH.



3. EleMeHTH 32 KBaJIUTATHBHY OLEHY HAy4HOTI JoNpHHOCA AP bpanke
' Xaguh

3.1. KpasiaTeT HAYy4YHHX pe3yJiraTa
3.1.1. HayuHu Hueo u 3nauaj pesyimama

V cBojoj kapujepu Ap bpanka Xanuh je ayTop HIIH KO2yTOP 52 pana (6e3 ancTpakara)
oGjaBbeHnx y MehyHapoHUM 1 nomahuM JACOTMCHMA ¥ CAOTIUTCHUM Ha MeljyHapoJHUM H
nomahuM KOHGEpeHIHjama. Ox Tora cy 23 pama ofjaBbeHa y BPXYHCKHM MelyHapOAHHM
gaconmcnma kareropuje M21, 11 y Boxehum xareropuje M22, 18 y MeljyHapoIHUM
yaconucuma Kateropuje M23.

Kao TieT Haj3HAYAjHHJUX pajoBa 1p Bpanke Xanuh u3/Bajajy ce:
1. B. HadZié, B. Vasi¢, B. Matovié, 1. Kuryliszyn-Kudelska, W. Dobrowolski, M. Romgéevi¢
and N. Rom¢evi¢
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-Izquierdo, B. HadZi¢, L. Jimenez-Hernandez, A.M. Diaz-
Garcia, J. Mitri¢, B. Babié, M. Rom&evic, S. Cirkovi¢ and N. Rom&evi¢
Raman spctroscopy of zinc oxide nanoparticles modified with ruthenium (1I) complexes
Journal of Raman Spectroscopy., 50(12), 1829-1838 (2019)
M21 (IF (2019) = 2,809)
3. N. Rom&evi¢, B. Hadzi¢, M. Roméevié, N. Paunovi¢, D. Sibera, U. Narkiewicz, L.
Kuryliszyn-Kudelska, J. Risti¢-Djurovi¢ and W. Dobrowolski
Strucutral and optical properties of Zn0-Al2053 nanopowders prepared by chemical methods
Journal of Luminescence, 224, 117273 (2020)
M21 (IF (2020) = 3.599)
4. B. Hadzi¢, B. Matovi¢, M. Randjelovi¢, R. Kostié, M. Roméevié, J. Traji¢, N. Paunovi¢
and N. Rom¢evi¢
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. Curéi¢, B. HadZzi¢, M. Gili¢, V. Radojevi¢, A. Bjelajac, L. Radovi¢, 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) .

VY mpBoM pangy IpoydaBaH je YTHIAj jJacepckor 3padema Ha MnO. ¥V nocajammsum
npoyudaBamuma MnO, HeroBHX KOMIIOHEHTH M OKCHJIa Jlacepcka cHara je oOH4HO OHa BpIo
Mana ga Om ce u3berie MpoMeHe Ha y30pLMMa WM je 3arpeBame JjacepoM Omio ca
KOHCTAHTHOM CHArOM H NPOIY)KEHHM BpeMeHOM H3narama y3opaka. Jlp Bpanka Xapuh je
yBella HOB METOJ NpOy4aBama OBHX y30paka Tako IITO jeé MCIIMTHBAJA y30paK Ha ocaM
pa3IMYATHX CHAara jiacepa Ha MOBpPIIMHH y30pka u3Melhy 3 mW u 24 mW ca KOHCTaHTHHM
kopakom on 3mW u3mehy Mepema. OBHM je OTKpHJIa Ja NPH CHA3M Jliacepa Ha IOBPIIMHH

y3opka ox 15 mW jonas3u packuaama Behune Be3a y MnO u jake pekomOuHanuje Koja J0BOIH

2+
mo crtBapama HOBHX ¢asa. OBo je morBpheHo mocrojameM Mn  (asze y y30pKy HakoH

tperMada. Ocum oBe (opmupane cy u (aze MnOz, MnOOH a yak u MnSO8 da3za. OBu

pe3yTaTH Cy MOTBphEHH H IPYI'HM METoJama HCIHTHBama y3opaka kao mrto cy XRD n AFM
KOjUMa je MCOMTHBAaH Y30paK IIpeé M HAKOH JejcTBa Jjacepa, JAoK je PamanoBoMm
criekTpockonujoM npaheHa ¢asHa TpanchopMmanHja y3opka y TOKy camor mepema. OBo
HCTPAXHBakhe pa3jalliibaBa [MOHAIAKke Yy30paka MaHraH OKCHIA MOJ jaKHM JIaCepPCKUM
3pader-eM 4HMe mpyxa Bpeane uHdopmanuje 3a Oyayha uctpaxusBama MnO u HeroBux
KOMIIOHEHTH.

Y nmpyrom pamy cy HCIHTHBAHE HAHOIUIOYHIIE KAKO YHCTOT TAKO M MOAUGHKOBAHOT
IMHK — OKCcHAAa ca OMIHPHIMHOM W PYTEHH]YMOBHM KOMILIEKCHMa (IHC H TpaHC)
NIPHIIPEMJbEHE CY MpenHIHTAanHOHHM MetonoM. Jp bpanka Xayuh je M3Bpmmima onTHYKy
KapakTepH3alHjy HOBOAOOHMjeHOr KomIo3uTa, PamaHoBoM U (OTOIYMHHECIEHTHOM
CIIEKTPOCKONMjOM, & Ha OCHOBY J00MjeHHX pe3yiraTa pasMmaTpaia je H  YTHIA)
MoauHKaTOpa Ha CTPYKTYpHE H ONTHYKe OcoOMHE OBOr MarepHjana. YTepheHo je nda
HaHOIUIOUHMIIE ITMHK OKCHJAa HAaKOH MoAu(HKaluje 1ocrajy Mame U yrpalyjy ce y CTpyKkTypy
Mojudukartopa. Ilokasano je na momudukamuja pyTeHH)YMOBHM KOMIUIEKCHMA JOBOJH 10
Behie aKTHBHOCTH LMHK OKCHAA Kao M [0 IPEeHOCa HaeleKTPHCama METAI-HIaHI IITO
y3pOKyje 3HauajHy IPOMEHY paMaHOBHX CIEKTapa a caMMM THM H ONTHYKHX OcoOHHA
HCIIUTHBAHUX y30paka. McnuTHBameM JTyMHHECHEHTHHX CIEKTapa MOKa3aHa je MOBE3aHOCT
nvKa Ha 553 nm ca OMNHPHAMHOM, NMUKa Ha 737 nm ca NPeHOCOM HaeJeKTpUCama MeTall-
JIUTaH] JIOK je MK Ha 678 nm KapakTepucTHKa HMHK OKcHaa. OBa HCTpaKHBama OTBAPajy

IyT NPUMEHH OBUX MaTepHjaia y OHOMeHIIHHH.



Tpehu pan ce basupa Ha MCIUTHBAKY y30paKa IMHK OKCH/A normpasor ca Al203 ¢y
nobujeHH Ha 1Ba Ha4ydHA IPeIUIHTAIHOHAM METOJIOM Kojy je cienuia KamuHanpja u
XMAPOTEPMAIHOM ~METO/OM. CTpyKypHe H ONTHYKS ocobuHe OBHMX HaHompaxosa Cy
JACIHMTHBAHE KOopUIIhemeM SEM, XRD, PamaHOBE ¥ AQJICKC %101 CHIEKTPOCKOIH)€, HAKOH ¥era
cy HCNHMTMBAHA H (bOTonyMHHecneHuujOM. V oba TMma y3opaka, NpHUMCHEHHM
eKCTIEpHMEHTAIHMM MeToaMa Jip Bpauka Xayuh je IpUMeETHIA nocrojame aza ZnO,
7nAl,Os u AIOOH. Taxobe je moxasaina ia BeJIMUMHA KPUCTAIUTA HeMa MOHOTOHY 3aBHCHOCT
o]l HOMHHAJIHE xommentpanuje AlLOs ~ mOK BETMYHHA xpuctanuta dase ZnAlO4 je
KOHCTauTHa KOJ Yy30paKa noOujeHux KaTMHAIMJOM, a KoI Yy3opaka nobmjeHx
XHAPOTEPMATTHO omaja ca  [OpPacToM xonnenTpanmje  AlOs. Pesynrati
¢0TonyMHHcheHque u panexke WL CIIEKTPOCKONHMj€ HEJBOCMHCIICHO mokasyjy Ja Koa
y3opaka N00HjeHHX XHUIPOTEPMATHOM METOJIOM eJIeKTPOHCKE CTPYKTYype HAHOKOMIIO3HTA
MOHOTOHO  3aBuce  Of ~ HOMHHAIHC xonuenrpammje  ALOs. KoMILIeKCHOCT
oTONMYMHHECIIEHTHAX crekTapa KOoJ y3opaka nobujeHux KaTIMHAIL]OM j€ HajyouwBHBH]a
Kajia HOMHHAIHA xormentpamuja Al2O3 Bapupa mamehy 20 u 40%. [ocTojame KOMOHHOBaHHX
mojoBa miasMoH-JIO (GOHOH yTBpleHo je aleKoM WLl CHeKTPOCKOMH]OM. Jlobujena
OUeNeKTpHIHA dyHkuHja je MOJIENOBaHa Makcgen 'apaeToBOM (-JIOM. V3umajyhu HauMH
IpUIpeMe y30paKa 1 KOHIICHTpAIIH]y JOTaHTa Kao napaMeTpe 1p Bpauka Xauuh je yTBpauia
Be3y KOHICHTpaLuje c1060IHMX HOCHJIAIA HAaeleKTpucamka ca ONTHYKAM TapaMeTpHMa.

CTpyKTypHE 0COOHHE core-shell (jesrpo-omoTad) ZnO@ZnS Matepyjaia ca akTHBHIM
ClI0jeM WCIMTHBAHA j& xopumhemem SEM, XRD, Pamanose U Aajeke W11 crieKTpocKomHje y
yerpToM paiy. OBEM METOIAMa P Bpanka Xayuh je yrspania fa je y30paK LMIHHIPAIHOT
obnuKa uMMe je TOTBphEeHO 1a OMOTad HMa o6nuK jesrpa, oBIe je TO ZnO, wTo je
KapakTepHCTHIHO 32 oBaj THT CTPYKTypa. PaMaHOBOM H M1] crieKTpOCKONMjOM YTBPAHIA je
[oCTOjame ONTHYKHX (JOHOHA TOPHE nospmEe y ZnO, THIHTIHO 34 HIHHPAYHE
CTPYKTYpe, 10K j& [I0CTOjare MOBPIIMHCKUX ONTHIKAX donona yTBpheHo ¥y ZnS u y core-
shell ZnO@ZnS CTPYKTYPH. Takohe je mpuMeTHIIA [OCTOjambe JIOKATHOT MOJIa KHCCOHNKA y
7nS Kao ¥ BakaHTHOI MoOJa Cymuopa Yy 7n0. 3a OBaKBe KapaKTEPHCTHKE OBOT y30pKa
OITOBOPHO j€& TOCTOjame AKTHBHOT cnoja u3mehy jesrpa W OMOTAHa. 3nayaj OBOT
HCTpaKMBama ce oriena y moryhHOCTH NpUMEHE OBHX Marepujana y TEpMO-eIEeKTPOHCKAM
ypehajuma.

[lonMMEpHHM HAHOKOMIO3HTHMA 7nS ca TOJMMETHIMETHKPHIATOM (TIMMA)
HCIUTHBAHE Cy CTPYKTYPHE M ONTHIKE ocobune xopumhemem XRD, SEM, TEM, HRTEM u

PaMaHOBE CIEKTPOCKONHje y TETOM pajy. Vrephena je KyOHa CTPYKTYpa y3opaka H



NpOLEHkeHa BeJMUMHA KyOHHMX HaHOKpHcTanmuTta ZnS je 2,3 nm. OBe HaHOYECTHIE CY
HacymMmu4HO pacnopehene y IIMMA. matpunu. Ontuuke ocoOHHE y30paka HCIHTHBAHE CY
PamanoBom cnekrpockonujoM. Kako cy HaHodecTHIe OKpykeHe cunanom u [IMMA np
bpanka Xanuh je xopuctuna BpyrepmanoB Mozen eheKTHBHOT MeIWjyMa, YMME HAcTaBJba
CBO] pal ca IOBPIIMHCKHM ONTHYKHM ¢oHOHMMa. OBHM je yTBpAMIAa TOCTOjarbe
TIOBPIIMHCKOT ONTHYKOT (JOHOHA YHjH Ce eHTap NKKa Hala3h Ha oko 347 cm™'. Ananusupana
Jje 3aBHCHOCT IOJIOXaja MOBpIIMHCKOr onTtuukor ¢onona oxn rycrume (filling factor ()
MaTpHIle W YTBPIH/IA j¢ IOMEpame IMOJI0XKaja MOBPHIHHCKOT ONTHYKOr (oHOHA Ka Behum

BpEJHOCTHMA TaJlaCHUX OpojeBa ca MOpPacTOM r'yCTHHE MATPHIIE.

3.1.2. Ilapamempu xeanumema uaconuca
Hakon ojutyke Hayunor Beha MHcTuTyTa 32 (QU3MKYy O Npemiory 3a CTHIAEE

NPETXOJHOT Hay4yHOr 3Bama Ip bpanka Xayuh je o6jaBuna 11 pamoBa, 5 y BpXYHCKHM

mehynaponHuM daconucuMa, 3 y Boaehum, 3 y MmehyHapoHuM yacomucnMa.

e 1 pax y Bpxynckom mehynaponsom wacomucy, Journal of Luminescence (IF (2020) =
3.599, SNIP (2018) = 0.95).

* 3 pama y BpxyHckoMm MebhynapomHoM uacomucy, Journal of Raman Spectroscopy (IF
(2021) = 3.133, SNIP (2021) = 091, IF (2019) = 2,809, SNIP (2019) = 0,99, IF (2018) =
2,809, SNIP (2018) =1,06).

* 1 pan y Bpxynckom mehynaponnom wacommcy, Materials Research Bulletin (IF (2017) =
2,873, SNIP (2017) =0.87).

* 2 pajny uctakHyToM MehyHnaponsoM uaconucy, Physica E: Low Dimensional Systems and
Nanostructures, (IF (2020) =3.382, SNIP (2020) = 0,94, IF (2018) =3.176, SNIP (2018) =
0,88)

* 1 pan y ucrakaytom MehynapomuoM uacomucy, Optical Materials (IF (2017) = 2,320,
SNIP (2017) =1.05).

* 2 pana y mehynapomnom uacomucy, Optoelectronics and Advanced Materials, Rapid
Communications, (IF (2019) = 0.445, SNIP (2019) = 0.36, IF (2022) = 0.556, SNIP
(2022) = jom uuje onpehen,).

* 1 pany mehynaponsom gaconucy, Optical and Quantum Electronics, (IF (2018) = 1.547,
SNIP (2018) = 0.66).



Bubmuorpad)cku roKasaTesbu CyMHpaHHu Cy y cnenehoj Tabenn:

IF - M SNIP *
VKyIHO 26.659 64 8.88
VepeameHo Mo HIaHkKy 2.424 5,82 0.801
Y cpebeHo 1o ayTopy 3.125 7,59 1.034

¢ Kako 10 [aHa MOJHOMEA OBOT JOKyMCHTA Huje oapeheHa CHMUIT BpenHOCT 3a paj
ny6muxosan 2022. rojuHE Y yacomucy Optoelectronics and Advanced Materials, Rapid

Communications y Tabemnu je xopuiheHa BpeHOCT 32 2021. romuHy.

3.1.3. Tlo3uTHBHA IHTHPAHOCT HAYTHHX paioBa KHAHIATKHILE

Ha mam 12. 9. 2022. roguse, pafoBH 1p Bpauke Xayuh cy LHATHPAHH BHIIC on 318
myra Ge3 ayrouuTara mpema 6asm monjaraka Web of Science. Ilpema Toj Oasu XHpIIOB
axTop KaHIUmATa je 10, mox je mpema 0asu TozaTaka Scopus Xupiios (paxTop 11, a Ha

Google Schoolar Xupimos haxTOp KAHIHMAATA j& 14.

3.1.4. Konkpemnu Hay4HU dobpunoc Kanouoamay peanusayuju pesynimama

Jlp Xayuh je ox mo4eTKa CcBOje HaydyHE JENATHOCTH 3arociIeHa ga MHCTHTYTY 32
¢usuky y beorpany, rie y OKBADPY JlaGopaTopuje 3a HCTPAKHUBAA ¥ 061acTH €NEKTPOHCKHX
Matepujaia u3BoHM BehHHY excniepumenara. CapaljuBana je u ca ApyruM rpymaMa y KojuMa
Cy M3yYaBaHH Pa3IHIHTH MaTepHjasii IJIe j& KONErHHUIA 1P Bpanka Xayuh naja JONPHHOC
Kako y KOMILIEKCHO] KapaKTepu3alujy HCTIATHBAHAX y3opaka Tako M Y cBeoOyXBaTHOj
AHAJIM3YM YTHIAja CHHTE3€ Ha U3IIICA PamaHOBHX ¥ (POTOTYMHHECUECHTHUX CTICKTapa.

KanmuaaT ocTBapyje BaxaH JOTpPHHOC ¥ ny6nuKanyjamMa, Tamo rae je mpBH ayTop
caMOCTanHO 00aBJba eKCIepUMEHTaaH pall, obpany ¥ aHAIA3Y n00ujeHnx pe3ynTara, a Kao
jemaH o KoayTopa JONPHHOCH Kako EKCIIEPMMEHTAIHOM pally TaKo H omoryhasa 0Ooibe
carjefaBame, pasymeBame H pHTepnpeTanujy Ao0MjeHuX pe3ylrara. Takohe KaHmuaT je
CBOjMM pAZiOM JIOTIPHHENA ¥ MOKPETAtLY HOBHUX TIpaBalla y OKBHPY nocTojehnx HCTpKHBaAKA

ka0 W TOUYETKy HCTpaXuBama y HOBHM oGnacTMa Hayke M mpuMeHe Pamaxose

CIIEKTPOCKOIIH]E.

3.1.5. Meljynapooue capaoroe
Jlp Bpauka Xayuh yuecTByje Ha npojeKTHMa y OKBHDY CmopasyMa 0 Hay9HO)

capanmu u3mehy [Tosbeke akajemuje Hayka u Cprcke aKkazeMuje HayKa i yMETHOCTH:




- Elementary excitations in semimagnetic nanocrystals and nanostructures, 2008-10 manac.
- Elementary excitations in semimagnetic crystals and structures, 2005-2007.

Kao pesysrar oBe capanme myGImMKkoBaHO je yKyImHO 24 paza, a 0jl NpeTXoaHor H36opa
y 3Bame 4 pana, Ha KojuMa je np Bpamka Xayuh wiu npBu ayTop WIIM jefaH o KOayTopa.
Kanmunatkuma je Bume myra Gopasuia Ha MHCTHTYTY 32 Qusuky, [Toiscke akaneMnja HayKa,

Takole je IpPHMHIIa B HEKOJIHKO MOCeTa.

3.2.2. AHra:xxoBaHocT y opMHpamy HAYYHHMX KaJpoBa
3.2.1. ITeoazowku pao

Kanpunar np Bpanka Xanuh je akTHBHO ydecTBOBaNa M Aana 3HaYajaH JONPHHOC TIPH
U3pajii TPH JIOKTOPCKe ucepraluje konernauia Munune [Terposuh, Maprune I'mmh u

Jenerne MuTpuh mTo je jacHO yOWwhUBO U3 3aXBAIHMIIA Y THM JOKTOPATHMA.

3.3. Hopmupame 6poja KoayTOPCKHX PaoBa, NATEHATA H TEXHHYHX peliemha

Csaxu ox oBor 52 pana np Bpanke Xayuh cy excrepumenTaiHe npapose, MTO YECTO
TofipasyMeBa capajiiby BHIle HHCTUTYIHja. MMajyhu To y Buay, 6poj koayTopa Ha 10je1uHIM
panoeuma je Behu ox 7 u HOpMHpamem Go0/0Ba THX pajoBa y ckiamy ca IIpaBHIHHKOM
MunucTapetBa 0 NOCTYNKY, HauMHy BpEJHOBAaWAa H KBAHTHTATHBHOM MCKa3HBAHY
Hay49HOUCTPaXUBAUKKX pe3yJiTata yKynaH HopmHpanu 6poj M panosa ushocu 50,015 mro je
M Jlajbe 3HATHO BHIIE O/l 3axTeBaHOr MHHMUMYMa oX 30 M GoxoBa 3a u36op y 3Bame BHIIH
HAay4YHHU CapaJHHK.

Hp Bpanka Xanwuh je koayTop jeAHOr MaTeHTHOT pelema:
Il. Komapx, M. hypumh, M. Twmh, B. Xauuh, MOJH®HKOBAHH HOCAY 34
BEPTHKAIHO INO3HIJHOHHPAKE TABJIETHHX Y30PAKA OJ IPAILIKACTHX
MATEPHJAJIA KOJH JE JJEO KOMOPE 34 BAKYYMHPAKE H XJIABEBE KOJA
CE KOPHCTH Y CHEKTPOCKOIICKHM MEPEHHMA, Perucrap Manux mateHara
3aBoja 3a MHTeNeKTyalHy cBojury MI12018/0028 ox 19.06.2018. romune.

3.4. PykoBoheme npojekTHMa, I0TNPOjeKTHMA H NPOjeKTHHM 3a1aAMA
Hp Bpanka Xauuh yuectsyje Ha npojekTimMa MUHHCTapCTBa IIPOCBETE W HAyKe Kao U
Ha Mel)yHapOIHHUM [IPOjeKTHMA.
- buna je Ha adraxosaHa je Ha mpojekry VIHTerpaiHuX HHTEpIHCIMILIHHAPHHX

HCTpaXuBama MunucrapctBa mpocsere M Hayke PenyGnuke Cpbuje —



OnTo0e eKTPOHCKH HAHOXHMEH3HOHH CHCTEMH — NMYT Ka NMpHUMEHH, 6poj 45003,

2011-2020.

- TlperxomHo je Ouna aHraxoBaHa Ha TpOjeKTy OCHOBHHX HCTpaXHBaba —

CneKTpPOCKONHja eJleMeHTapHUX eKCHTAIH]A Kol  MOJyMarHeTHHX

N0y IPOBOAHAKA (2007-2010).

Jlp Bpauxa Xayuh yuecTByj€ Ha TIpojeKTHMa Y OKBHPY CnopasyMma o Hay4HOj capajimbi
n3melyy [losbeke akanemuje Hayka u Cprcke akajieMHje HayKa 1 yMETHOCTH:
- Elementary excitations in semimagnetic nanocrystals and nanostructures, 2008-10 raHac.
- Elementary excitations in semimagnetic crystals and structures, 2005-2007.

Kanpumatkuma j€  PyKOBOIHIA notnpojexroM "MCIUTHBARE eIIEKTPAYHHX
KapakTepUCTHKA HOBHX MaTepHjana U TPOjeKTOBamE CeH30pa ca ONTHYKAM BJaKHMMa' Ha
npojexTy OnNToeNeKTPOHCKH HAHOIMMEH3HOHHU CTHCTEMH - YT Ka MPHMEHH.

Jlp. Bpanka Xauuh yuecTByje W Ha npojexTy HaydHOr (onza Pemy6nuke CpOuje
(MUAEE) Hano o0jexTH Y CONCTBEHOj MATPHIH- CBOjCTBEHH xommozutu (HOOM-CeK),

6poj 7504386, 2022.-2025, rae pyKoBOIH nornpojekroM "OOpana nojaTaka 1 MOJIeIOBamE" .

3.5. AKTHBHOCT y HAYYHHM H HAyTHO CTPYYHMM JpPYIITBHMA

Jp Xanuh je wiaHuma Cprickor KepaMi9Kor ApymTsa, JlpymtBa $pu3zudapa, JlpymtBa
23 ETPAH 1 OnTHyKor JIpylITBa Cpbuje.

Taxohe, Omna je wiaH HWiaH Hay4HO-OpraHu3aliOHOT  KOMHTETa KoudepeHiuje
MJIA[HX HCTpaXHBa4a y NEPHOY 0L cenrrem6pa 2013 1o cerrrembpa 2021. roguHe.

Jlp. Xayuh je pereH3eHT je y JacomucuMa Journal of Raman spectroscopy, Journal of

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

3.6. YTunaj Hay4Hux pesyarara

3Hauaj HAy4HUX pe3ynarara KaHIMJATKHIE je OMHcaH y Tadku 3.1, MoK ce HmBHXOB

yTHIIa) OrJIea y 6pojy LHTaTa KOjH CY HABCICHH Y tauku 3.1.3.

3.7. KonkpeTaH JONpPUHOC KAHAHIATA Y peaam3auMju pagoBa y HaydHHM HeHTpHMA Y
3eM/bH H HHOCTPAHCTBY

Jlp Bpanka Xauuh CBOja MCTpaXHBaIbA peanusyje y HHCTATYTY 32 duzuxy y
Beorpany. KanaunaTkuiba je nana KbydaH AOTPHUHOC y CBHM pazoBHMa TJ€ je pBH ayTop,
3HauajHo je ZOTPHHENa CBAKOM pajy Ha KOMe je aKTHBHO Y4eCTBOBaIa 1 Jana je ommyayjyhu

jompuHoc BehMHH pajioBa Ha KojiMa je roTmHcana. tber 10mprHoC ce orJie/ia y CaMOCTaTHOM



€KCIIEPHMEHTATHOM pajty, o0paau 100HjeHHX pesyiTaTa Kao M aHaIW3M 100MjeHHX II0aTaKa.
HomTo je peu o ekcrepuMeHTanHo] (MMM, NOCTAaB/bake W H3BOhEmE eKCepHMeHTa
TIpesicTaB/ba 3HAYajaH Ae0 KAHIMJATKHHBHHE HaydHe aKTHBHOCTH, Yy LITA CHaja IpHIpeMa
anapatrype H IpHIpPEMa y30paka 3a eKCIICPHMEHT, aiu H obpaja pesyirara Mepema y3
Kopumherme oArosapajyhux TeopHjcKHX MoJeNa Koju MOAYIHPY HbeH eKCIepHMEHT; Kao U Y
NHCalky HayYHMX WiIaHaka W KOMYHHKalHjd ca peleH3eHTHMa. Takohe, pompuHOC

KanIuAaTKHLE IIPECTaB/ba v PEUEH3UPahe YIaHaKa.

3.8. YBoana npeaasama Ha KoH(pepeHumjama, Apyra npeJaBama H AKTHBHOCTH
Mp Bpanka Xayuh je mo cama onpxana yKymHO IeT MpenaBama MO IO3HBY, jEHO
HaKOH MpEeTXOoAHOr H300pa y 3Bame:
- 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, 20135, Scientific programme and Book of Abstracts 64(2015)
- The VIII International Symposium of Neurocardiology, Neurocard 2016, Belgrade
October 14-15, 2016,
- 13™ Photonics Workshop, Kopaonik, March 08-12, 2020, Book of Abstracts 49 (2020)



4. EJleMeHTH 32 KBAHTHTATHBHY OLEHY HAy

4.1. OcTBapeHH pe3yaTaTuy o

uHor sompuHoca Ap bpanke Xapuh

/1 IOKPEeTaha NMPeTX0Hor uzbopa y 3Bambe

‘7031-1&“43 rpyne | bpoj paiosa Bpoj 6oxoBa no Vkynas 6poj Ykynas 6poj

pany domoBa HOPMHPaHHUX
oonoBa

Mi4 2 3 6 6

M21 5 8 40 33,01

M22 3 5 15 10,862

M23 3 3 9 6,143

ﬁm 1 15 15 e |

rM34 4 0.5 2 2

ﬁm 1 12 12 12 i\

‘ VKynHo 85,5 71,515 J

4.2. Tlopeheme ca MHHAMATHUM KBAHTHTATHBHHM YC/IOBHMA 32 H30op y 3Bam-e BHIIH

HAYYHH capaJHHK

ﬁ11+M12+M21+M22+M23 2

[ Munnvanan 6poj M 60082 Ocrapeno/HopmupaHo
YkynHo 50 85,5/ 71,515
M10+M20+M31+M32+M33 40 71,5 /57,518
+M41+M42+M90 =

30 64 /50,015




CIIMCAK HAYYHHUX PAJIOBA PA3BPCTAHHUX IPEMA KATETOPUJAMA
HAYYHOT PAJIA (M KOE®HUIIHJEHTH)

Panosu Hakon outyke Hayunor Beha MHCTHTYTa 3@ QU3HKY O TIpeUIOTy 3a CTHLIAKE

NPETXONHOT HAYYHOT 3Bamka O3HA4YEHH Cy ca 1

1. MOHOI'PA®HUIJE, MOHOI'PA®CKE CTYIMJE, TEMATCKH 3BOPHHIIM,

JEKCHKOI'PA®CKE U KAPTOI'PA®CKE NYBJIUKAIIMJE MEBYHAPOJHOT
3HAYAJA (M10)

M 14

1*. M. Gili¢, M. Petrovié, B. Hadzi¢, M. Romcevié, J. Traji¢, N. Romcevi¢, Z. Lazarevié,
Structural Properties of Cu-Se-CuSez 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. Stanisi¢, D. Timotijevié,

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 OBJAB/bEHH Y HAYYHUM YACONIMCHUMA MEBYHAPOJIHOT
3HAYAJA (M 20)

M 21:

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

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

2. N. Romcevi¢, J. Traji¢, T.A. Kuznetsova, M. Roméevié, 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)
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A i i

Nov 52012 | JOURNAL OF ALLOYS AND COMPOUNDS 540, pp.49-56

Far-infrared study of impurity local modes in Ni-doped PbTe
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Raman Spectroscopy of Optical Properties In Cds Thin Films
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May-aug 2015 | SCIENCE OF SINTERING  47(2), pp.145-152
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BaTil-xSnx03 (0 <= x <= 0.20) i ; 1
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Dynamic magnetic properties of Zn0 nanocrystals incorporating Fe
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Mar 32011 JOURNAL OF ALLOYS AND COMPOUNDS 509 (9), pp.3756-3759
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Magnetic properties of nanocrystalline ZnO doped with MnO and CoO | !
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International Conference on Magnetism (ICM 2009} i { 1 !
2010 | INTERNATIONAL CONFERENCE ON MAGNETISM (ICM 2009) 200 i

Raman study of surface optical phonons in Zn0O(Co) nanoparticles prepared by _ | | |
hydrothermal method : i , ; |

© 10

Hadzic, B; Romeevie, N; {.); Sibera, D ! | i { ’ i
Jul-aug 2013 | HEMIJSKA INDUSTRLIA 67 (4) , pp.695-701
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Characterization and luminescence kinetics of Eu3+ doped YVO4 nanopowders i | !

@ 11 Sevic, D; Rabasovic, MS; (..); Romeevic, N I 3 ¢ 1 | 4 | 1 t 0 1.67 i 10
Apr 2017 | MATERIALS RESEARCH BULLETIN 88, pp.121-126 | | : i |

Raman study of surface optical phonons in hydrothermally obtained ZnO{Mn) % ‘ 5
nanoparticles ‘ i i :

ORY L o1 | 4] 2 o] 18
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Hadzic, 8; Romgcevic. N; (..); Sibera,. D

Aug 2016 | OPTICAL MATERIALS 58, pp-317-322 i | i | !

Magnetic properties of ZnO{(Co) nanocrystals
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2014 | SCIENCE OF SINTERING 46 (2) , pp.235-245

Raman spectroscopy of zinc oxide nanoplatelets modified with ruthenium (11}
complexes

© 15 0 1

Ristic-Djurovic, Ji; Fernandez-1zg iierdo, L; (...); Romcevic, N
Dec 2019 | Aug 2019 {Early Access) | JOURNAL OF RAMAN SPECTROSCOPY  50(12), pp.1829-1838
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© 16 0 2
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Feb 2016 | JOURNAL OF PHYSICS AND CHEMISTRY OF SOLIDS 89, pp.120-127
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Laser power influence on Raman spectra of ZnO(Co) nanoparticles
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© 19 1 1
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Influence of SOP modes on Raman spectra of ZnO(Fe) nanoparticles
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4th International School and Conference on Photonics
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Nov 2017 | OPTICAL MATERIALS 73, pp.541-544

Raman spectra of ZnGeAs2 highly doped with Mn
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Low-Frequency Raman Scattering from ZnO(Fe) Nanoparticles
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Optical Properties of Plastically Deformed Copper
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Structural and optical properties of ZnO?Al 2 O 3 nanopowders prepared by
chemical methods

Romgcevic, N; Hadzic, B; (..); Dobrowolski, WD
Aug 2020 | JOURNAL OF EUMINESCENCE 224

DETERMINATION OF MICROSTRUCTURAL CHANGES BY SEVERELY PLASTICALLY
DEFORMED COPPER-ALUMINUM ALLOY: OPTICAL STUDY
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© 36 * 0 0 1 1. & @ 0.2
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Experimental and Theoretical Investigations of Cured and Uncured Disiloxane
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© 37 i o + 0 I @ 0 0o | o014
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Phonons investigation of ZnO@ZnS core-shell nanostructures with active layer
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Photoluminescence spectroscopy of CdSe nanoparticles embedded in
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Optical properties of Cd1-xMnx$ nanoparticles: off-resonance Raman ! | i
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Petrovic, M; Romcevic, M; (...); Lazarevic, Z i o ! 0 . ¢ 0 o 0.14
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pp.177-179

Raman study of surface optical phonons in ZnO{Co) nanoparticles prepared by
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Hadzic, B; Romeevic N; (..); Sibera, D ! i 5
May-jun 2014 | JOURNAL OF OPTOELECTRONICS AND ADVANCED MATERIALS 16 (5-6) , pp.508-512

OPTICAL PROPERTIES OF PLASTICALLY DEFORMED COPPER: AN
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Romcevic, N; Rudolf, R; (...); Anzel. | i t 1 £

£ § | i {
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Study of Bi125i020 single crystals obtained by Czochralski method

@ 44 Lazarevic, ZZ; Kostic, §; (...); Remcevic, NZ 0 0 i 0 0 1 0.08 i

Jan 2011 | OPTOELECTRONICS AND ADVANCED MATERIALS-RAPID COMMUNICATIONS  5(1-2),
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Far-infrared phonon spectroscopy of Pbl-xMnxTe layers grown by molecular ! { ! '
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Raman scattering from ZnO (Fe) nanoparticles 42 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 modes and low- 39 2010
frequency acoustic modes

N Roméevié, R Kosti¢, B HadZié¢, M Roméevi¢, | Kuryliszyn-Kudelska, ...

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

Raman spectroscopy of optical properties in CdS thin films 36 2015
J Traji¢, M Gili¢, N Roméevi¢, M Roméevi¢, G Stanisi¢, B Hadzig, ...
Science of Sintering 47 (2), 145-152

Raman study of surface optical phonons in ZnO (Mn) nanoparticles 32 2014
B Hadzi¢, N Roméevié, M Romgevi€, | Kuryliszyn-Kudelska, ...
Journal of alloys and compounds 585, 214-219

Surface optical phonons in ZnO (Co) nanoparticles: Raman study 32 2012
B Hadzi¢, N Roméevi¢, M Romgéevi¢, | Kuryliszyn-Kudelska, ...
Journal of alloys and compounds 540, 49-56

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

The effect of Sn for Ti substitution on the average and local crystal structure of BaTi1- 24 2014
xSnx03 (0= x= 0.20)

L Veselinovié, M Mitrié, L Mangié, M Vukomanovi¢, B Hadzi¢, S Markovic, ...

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 Romcevi¢, N Romdéevic, ...
Journal of alloys and compounds 509 (9), 3756-3759

Raman study of surface optical phonons in hydrothermally obtained ZnO (Mn) nanoparticles 15 2016
B Hadzi¢, N Roméevi¢, M Romcevic, | Kuryliszyn-Kudelska, ...
Optical Materials 58, 317-322

Magnetic properties of nanocrystalline ZnO doped with MnO and CoO 15 2010
| Kuryliszyn-Kudelska, WD Dobrowolski, B HadZi¢, N Roméevi¢, D Sibera, ...
Journal of Physics: Conference Series 200 (7), 072058

Characterization and luminescence kinetics of Eu3+ doped YVO4 nanopowders 14 2017
D Sevic, MS Rabasovic, J Krizan, S Savic-Sevic, M Mitric, M Gilic, ...
Materials Research Bulletin 88, 121-126

The comparative study of the structural and the electrical properties of the nano spinel 14 2014
ferrites prepared by the soft mehanochemical synthesis
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Science of Sintering 46 (2), 235-245
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Synthesis, structure and photoluminescence properties of copper (1) and cobalt (1)
complexes with pyridoxalaminoguanidine

MG Jeli¢, N Boukos, MM Lalovié, NZ Roméevic, VM Leovac, BB Hadzic, ...

Optical Materials 35 (12), 2728-2735

Magnetic properties of ZnO (Co) nanocrystals
| Kuryliszyn-Kudelska, B Hadzi¢, D Sibera, M Roméevi¢, N Romg¢evig, ...
Journal of alloys and compounds 561, 247-251

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

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

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

Hemijska industrija 67 (4), 695-701

Laser power influence on Raman spectra of ZnO (Co) nanoparticles
B Hadzi¢, N Roméevi¢, 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
B Hadzi¢, N Roméevi¢, M Roméevié, | Kuryliszyn-Kudelska, ...
Optical Materials 42, 118-123

Far-infrared spectroscopy of CdTe1- xSex (In): Phonon properties
M Petrovié, N Roméevi¢, J Trajic, WD Dobrowolski, M Roméevi¢, B Hadzi¢, ...
Infrared Physics & Technology 67, 323-326

Raman spectroscopy of zinc oxide nanoplatelets modified with ruthenium (1) complexes
JL Risti¢-Djurovi¢, L Fernandez-lzquierdo, B HadZi¢, ...
Journal of Raman Spectroscopy 50 (12), 1829-1838

Raman spectroscopy of multiphonon emission process in Ni-doped PbTe
N Romcevic, J Trajic, B Hadzic, M Romcevic, D Stojanovic, Z Lazarevic, ...
Acta Physica Polonica-Series A General Physics 116 (1), 91

Influence of laser-induced heating on MnQ nanoparticles
B Hadzié, B Vasi¢, B Matovi¢, | Kuryliszyn-Kudelska, W Dobrowolski, ...
Journal of Raman Spectroscopy 49 (5), 817-821

Far-infrared spectroscopy of Zn1- xMnxGeAs?2 single crystals: Plasma 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 comparative analysis
of photoluminescence properties with tris (2, 2'-bipyridine) ruthenium (I1)

MM Radanovi¢, MG Jeli¢, NZ Roméevi¢, N Boukos, LS Vojinovi¢-Jesig, ...

Materials Research Bulletin 70, 951-957

Photoluminescence study of cobalt (Ill) and copper (Il) complexes with the Schiff base of
pyridoxal and aminoguanidine

MG Jeli¢, NZ Roméevi¢, BB Hadzic, MM Lalovi¢, MP Slankamenac, ...

Physica Scripta 2014 (T162), 014010

Low-frequency Raman scattering from ZnO (Fe) nanoparticles
R Kostic, N Romcevic, M Romcevic, B Hadzic, R Rudolf, ...
Acta Physica Polonica-Series A General Physics 116 (1), 65
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Structural and optical properties of ZnO-AI203 nanopowders prepared by chemical methods
N Romcevic, B Hadzic, M Romcevic, N Paunovic, D Sibera, U Narkiewicz, ...
Journal of Luminescence 224, 117273

Nanocrystalline ZnO Doped with Fe203—Magnetic and Structural Properties
| Kuryliszyn-Kudelska, B HadZi¢, D Sibera, L Kilanski, N Romé&evic, ...
Acta Phys. Pol., A 119, 689-691

Study of Bi12SiO20 single crystals obtained by Czochralski method
ZZ Lazarevi¢, S Kosti¢, MJ Roméevié, J Traji¢, B Hadzi¢, D Stojanovic, ...
Optoelectron. Adv. Mater.—Rapid Commun 5, 150-152

Optical properties of plastically deformed copper
J Traji¢, R Rudolf, | AnZel, M Roméevi¢, N Lazarevié, M Miri¢, Z Lazarevic, ...
Acta Physica Polonica A 117 (5), 791-793

Raman spectroscopy and electron-phonon coupling in Eu3+ doped 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
M Romcevic, L Kilanski, N Romcevic, B Hadzic, W Dobrowolski, ...
Materials Research Bulletin 59, 300-304

Photoluminescence spectroscopy of CdSe nanoparticles embedded in transparent glass
M Gilic, R Kostic, D Stojanovic, M Romcevic, B Hadzic, M Petrovic, ...
Optical and Quantum Electronics 50 (7), 1-8

Superparamagnetic and ferrimagnetic behavior of nanocrystalline ZnO (MnQO)
I Kuryliszyn-Kudelska, W Dobrowolski, M Arciszewska, N Rom&evig, ...
Physica E: Low-dimensional Systems and Nanostructures 98, 10-16

Determination of microstructural changes by severely plastically deformed copper-aluminum
alloy: Optical study

NZ Roméevié, MD Gili¢, | Anzel, R Rudolf, M Mitric, MJ Rom¢éevic, ...

Journal of mining and metallurgy, Section B: Metallurgy 50 (1), 61-68

Spectroscopy study of Bi12Ge020 single crystals
ZZ Lazarevic, S Kosti¢, V Radojevié, MJ Roméevi¢, B Hadzié, J Trajic, ...
Optoelectronics and Advanced Materials-Rapid Communications 7 (1-2), 58-61

Far-infrared phonon spectroscopy of Pb1- xMnxTe layers grown by molecular beam epitaxy
N Rom¢éevi¢, AJ Nadolny, M Roméevié, T Story, B Taliashvili, A Milutinovig, ...
Journal of alloys and compounds 438 (1-2), 34-40

Structural Properties of Cu-Se-CuSe, Thin Films

M Gili¢, M Petrovi¢, B Hadzi¢, M Roméevi¢, 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 Feo04
B Hadzi¢, N Romcevi¢, J Traji¢, R Kosti¢, G Stanisi¢, D Timotijevié
Proceedings of the Ill Advanced Ceramics and Applications Conference, 159-172

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

B Hadzic, N Romcevic, M Romcevic, | Kuryliszyn-Kudelska, ...

JOURNAL OF OPTOELECTRONICS AND ADVANCED MATERIALS 16 (5-6), 508-512

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

N Ivanovi¢, N Marjanovi¢, Z Rakogevi¢, V Andri¢, B Hadzi¢, | Vukanag, ...

Progress in Organic Coatings 76 (1), 257-262
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Experimental and theoretical investigations of cured and uncured disiloxane
bisbenzocyclobutene thin films

N Ivanovi¢, N Marjanovi¢, J Grbovi¢ Novakovi¢, M Manasijevic, ...

Materials and Manufacturing Processes 24 (10-11), 1180-1184

Phonons investigation of ZnO@ ZnS core-shell nanostructures with active layer
B Hadzic, B Matovic, M Randjelovic, R Kostic, M Romcevic, J Trajic, ...
Journal of Raman Spectroscopy 52 (3), 616-625

Surface optical phonon (SOP) mode in ZnS/Poly (methylmethacrylate) nanocomposites
M Guréi¢, B Hadzi¢, M Gili¢, V Radojevi¢, A Bjelajac, | Radovi, ...
Physica E-Low-Dimensional Systems & Nanostructures 115

Surface optical phonon (SOP) mode in ZnS/Poly (methylmethacrylate) 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 Nanoparticles
B Hadzi¢, M Roméevi¢, J Traji¢, G Stanisi¢, D Timotijevic
Proceedings of the IV Advanced Ceramics and Applications Conference, 217-234

Optical properties of Cd1-xMnxS nanoparticles: off-resonance Raman 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 crystals grown by the
Bridgman method

HI Elswie, S Kosti¢, V Radojevic, NZ Roméevi¢, B Hadzi¢, J Trajic, ...

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

Optical properties of plastically deformed copper: an ellipsometric study
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
N Romé&evié, D Stojanovié, M Roméevi¢, DR Khokhlov, B HadZic, ...
Journal of alloys and compounds 436 (1-2), 38-42

Far-infrared spectroscopy of laser power modified MnO nanoparticles
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 Raman Study
M Gilié, M Petrovi¢, B Hadzié, ZZ Lazarevi¢, M Roméevi¢, J Trajic, ...
Proceedings of the 11l Advanced Ceramics and Applications Conference, 173-182

Optical Properties and Electron—Phonon Interactions of CdTe_xSex(In) Single Crystal
M Petrovi¢, J Traji¢, M Gili¢, M Roméevi¢, B HadZi¢, Z Lazarevic, ...
Proceedings of the Ill Advanced Ceramics and Applications Conference, 183-191

Synthesis, structure and photoluminescence properties of copper (I1) and cobait ()
complexes with pyridoxalaminoguanidine

MG Jelic, N Boukos, MM Lalovic, NZ Romcevic, VM Leovac, BB Hadzic, ...

Optical Materials 35 (12), 2728-2735

Ellipsometric Measurements of Plastically Deformed Copper
M Miri¢, R Rudalf, | AnzZel, B Hadzi¢, M Romcevi¢, J Trajic, N Romcevic
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 lvanchik, DR Khokhlov, ...
ACTA PHYSICA POLONICA SERIES A 112 (5), 959
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Investigation of photoconductivity in n-type Galium doped PbTe 2007
D Stojanovi¢, N Roméevi¢, J Traji¢, B Hadzi¢, M Roméevi¢, DR Khokhlov
Science of Sintering 39 (2), 169-175

Scientific paper
B HadZi¢, N Romé&evié, M Roméevic, | 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 Romcevic, 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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UDRUZENJE ZA SERBIAN
NEURDOKARDIOLOGIJU ’ NEURDCARDIOLOGICAL
SREBIJE SOCIETY

UDRUZENJE ZA NEUROKARDIOLOGIJU SRBIJE
Srbija, 11000 Beograd, Proleterskevsolidarnosti 9/6
PIB 105423790 Maticni broj 17703129 Sifra delatnosti 91120

Dear Branka Hadzic

On behalf of Serbian Neurocardiological Society(SNCS), we cordially invite you
to be invited speaker on the Fifth International meeting on Neurocardiology and
Noninvasive electrocardiology,(Neurocard 2013),which will be held in
Belgrade,Hotel Metropol Palace,Serbia, on October 17th-18t.2013.All expenses
related to accommodation,registration fee and stay in Belgrade will be covered

from organizers of the meeting.

Yours sincerely

Prof.Dr. Branislav Milovanovic, MD,PhD

President of the meeting Neurocard 2013

Professor of Internal Medicine and Cardiology

President of Serbian Neurocardiological Society

Member of board of International Society for Holter and Noninvasive

Electrocardiology,ISHNE
Member of board of European Federation of Autonomic Nervous System,EFAS

|
|
|
|
|
|
|
|
|
|
|
|
|
Member of board of Scientific Panel for Autonomic Nervous System of European ‘
Federation of Neurological Societies, EFNS |
|

|

|

|

|

|

|

|

Belgrade,13.9.2013




UNKS SNCS

UDRUZENJE ZA SERBIAN
NEUROKARDIDLOGIJU - . NEUROCARDIOLOGICAL
SRBIJE : SOCIETY
UDRUZENJE ZA NEUROKARDIOLOGIJU SRBIJE
Srbija, 11000 Beograd, Proleterskevsolidarnosti 9/6
PIB 105423790 Mati¢ni broj 17703129 Sifra delatnosti 91120
Branka Hadzic
Dear Dr Branka Hadzic

On behalf of Serbian Neurocardiological Society(SNCS), we cordially invite you _
to be invited speaker and give lecture on the Sixth International meeting on
Neurocardiology and Noninvasive electrocardiology,(Neurocard 2014),which will
be held in Belgrade,Hotel Metropol Palace,Serbia, on October 16t-17%,2014.

All expenses related to accommodation,registration fee and stay in Belgrade will

be covered from organizers of the meeting.

Yours sincerely

E%) g S fQM'\Lw o.uw&s

Prof.Dr. Branislav Milovanovic,MD,PhD

President of the meeting Neurocard 2014

Professor of Internal Medicine and Cardiology

President of Serbian Neurocardiological Society

Member of board of International Society for Holter and Noninvasive

Electrocardiology, ISHNE
Member of board of European Federation of Autonomic Nervous System,EFAS

Member of board of Scientific Panel for Autonomic Nervous System of European
Federation of Neurological Societies, EFNS

Belgrade,4.9.2014.




UNKS SNCS

UDRUZENJE ZA SERBIAN
NEUROKARDIOLOGIJU -’ NEUROCARDIOLOGICAL
SRBIJE SOCIETY
UDRUiENJE ZA NEUROKARDIOLOGIJU SRBIIJE
Srbija, 11000 Beograd, Proleterskevsolidarnosti 9/6
PIB 105423790 Maticni broj 17703129 Sifra delatnosti 91120
Dear Dr Branka Hadzic

On behalf of Serbian Neurocardiological Society(SNCS), we cordially invite you _

to_give lecture on the VII International meeting on Neurocardiology and
Noninvasive electrocardiology,(Neurocard 2015),which will be held in
Belgrade,National Bibliotek,Serbia, on October 16%-17%,2015.

Yours sincerely

% —CagradnS -QJU\LN \a.uw.»‘&—)

Prof.Dr. Branislav Milovanovic,MD,PhD

President of the meeting Neurocard 2014

Professor of Internal Medicine and Cardiology

President of Serbian Neurocardiological Society

Member of board of International Society for Holter and Noninvasive

Electrocardiology, ISHNE
Member of board of European Federation of Autonomic Nervous System,EFAS

Member of board of Scientific Panel for Autonomic Nervous System of European
Federation of Neurological Societies, EFNS

Belgrade,24.9.2015.




UNKS SNCS

UDRUZENJE ZA SERBIAN
NEURDOKARDIOLOGIJU NEUROCARDIOLOGICAL
SRBIJE SOCIETY

UDRUiENJE ZA NEUROKARDIOLOGIIU SRBILJE
Srbija, 11000 Beograd, Proleterskevsolidarnosti 9/6
PIB 105423790 Mati¢ni broj 17703129 Sifra delatnosti 91120

Dear Dr . Branka Hadzi¢

We cordially invite you on behalf of Serbian Neurocardiological Society(SNCS)
to be invited lecturer and_give lecture on the VIII International meeting on
Neurocardiology and Noninvasive electrocardiology,(Neurocard 2016),which will
be held in Belgrade,National Library,Serbia, on October 14t-15%,2016.

Yours sincerely

%w erﬁ\uua_l._au}F

Prof.Dr. Branislav Milovanovic,MD,PhD

Member of European Society of Science and Arts,EASA
Professor of Internal Medicine and Cardiology

President of the meeting Neurocard 2016
President of Serbian Neurocardiological Society
Member of board of International Society for Holter and Noninvasive

Electrocardiology,ISHNE
Member of board of European Federation of Autonomic Nervous System,EFAS

Member of board of Scientific Panel for Autonomic Nervous System of European
Federation of Neurological Societies, EFNS

Belgrade,5.7.2016.




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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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).
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Preparation and optical properties of ZnS/Poly
(methyl methacrylate) nanocomposite
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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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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).
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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.
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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,.
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Thin films Optical properties Spectroscopy Maxwell-Garnett mixing model
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Laser power influence on Raman spectra of ZnO(Co) nanoparticles
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The purpose of this work was to study influence of laser line power on Raman spectra of nanosized powders
of ZnO doped with CoO. Nanocrystalline samples were obtained by wet chemical method followed by
calcination (concentration of CoO from 5% till 95%). Samples were characterized by X-ray diffraction (XRD)
and Raman spectroscopy, green line 514.5 nm of argon-ion laser. At all concentration of CoO only two phases
were register by XRD, the ZnO phase and the Co304 phase with mean crystalline size from 14 nm to 156 nm.
Here we report the experimental spectra of non-resonant Raman scattering in the range between 100 cm-1
and 1600 cm-1, for a series of samples irradiated with four different laser power densities. Increase in laser
power density generally results in redshift toward lower frequencies and broadening of the peaks as well as
formation of cobalt dimers on the surface of Co304. The laser power densities used in our study did not cause
thermal destruction in any of the investigated samples. Relative intensity of the peaks does not depend
monotonously on the laser power density and is different for ZnO, Co2 and for Co304 peaks. The relative
intensity of ZnO peaks and Co2 peak increases while the one of Co304 peaks decreases with the increase in
laser power density. Although intensity of Co304 peaks decreases, while intensity of formed Co2 peak
increase overall intensity of all cobalt modes increase with increase in laser power density. Laser-induced
local heating of samples results in the larger red shift for both types of peaks compared to the red shift caused

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

J. Mitri¢!, N. Paunovi¢', M. Mitri¢!, B. Vasi¢', U. Ralevié‘,’J. Traji¢!, M. Roméevié!,
W D. Dobrowolski3, I S. Yahia*?, B. Hadzi¢', M. Gili¢!, S. Cirkovi¢' and N. Romdéevic!
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(2) Institute Vinca, University of Belgrade, P. O. Box 522, 1 1001 Belgrade, Serbia
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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 properties 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 F ar-Infrared reflection spectra, numerical model for calculating
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.
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Structural and optical characterization of europium doped yttrium
orthovanadate: isotope — like effect

1. Mitri¢', B. Hadzi¢', J. Traji¢!, S. Cirkovi¢', M. Roméevi¢', N. Roméevi¢!
(1) Insitute of 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, MVOs; (M = Bi, Y, Fe, Cr, In, ctc) because of its wide range of applications,
especially in photonics [1,2]. Excellent thermal stability, robustness and other
physicochemical properties of YVO, 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*' - O™ in YVO4Eu®" is
excited and in that way phonon energy is transferred to the doped rare — carth (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.
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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
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- [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
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YI'OBOPHE CTPAHE
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Nano-objects in own matrix — Self composite
NOOM-SeC
7504386

Y OKBMPY MPOTPAMA UAEJE ®OHOA 3A HAYKY PENYEMKE CPEUJE
M3BOP ®MHAHCUPAHA: Cnopasym o 3ajmy 6poj 9029-YF -SAIGE- Npojekat aKuenepaumje MHOBalMja u
NOACTMUAtba pacTa npeayseTHMWTBa Y Peny6avum Cpbuju u cpeacTsa ws Byyeta Penybauke Cpbuje.

YIOBOPHE CTPAHE:

1. ®OHJ 3A HAYKY PENYB/MUKE CPEWUIE, ca peructposaHm ceauwTem y Beorpaay, yn. HemarouHa 22-26, Beorpag,
maTtiuHn Bpoj 17921410, NMUB 111343775, 6poj pauyHa KIC 840-670723-30, kora 3actyna ap Mwunuua Bypuh-
Josuunh, B.4. AnpexTopa (y Aasbem Texcty: PoHA 3a Hayky),

ca jeaHe CTpaHe,

2. Peannsatop MCTpammMBakba/KOPUCHWK cpeacTaBa 0a06peHux 3a ¢uHaHcupatbe MpojexTa (y Aasbem TeKCTy CBaKM
04 HaBEAEHWX NOjeAuHa4YHO O3Ha4eH Kao KOPWUCHMK CpeacTaBa, a CBM 3ajefHWYKM O3HAYEHM Kao Kopuchunum
cpeacTasa):
2.1. AkpeauToBaHa HayYHOMCTPaXMBa4Ka opraHusaumja — HUO UHcTuTyT 3a du3nky beorpag, YHuBepsuteTy
beorpagy (Hasue Hay4yHOMCTparkuBauke opraHusaumje), ca ceguwTem Ha agpecw [perpesuua 118,
beorpaa-3emyH, MAB: 100105980, matuuHm 6poj: 07018029, Kojy 3acTyna AnekcaHaap Borojesuh (Mme m
npesume ocobe osnawheHe 3a 3acTynarbe), AMPEKTOP, Koja je Hocunay, peanusaumje MNpojekta (y Aasmbem
TekcTy: Hocunauy MpojekTa);

3. Hebojwa Pomuesunh (ume n npesume pykosoauoua MNpojekTa), 3anocner y HAO UHCTUTYT 3a ¢m3uky Beorpag,
Yhueepsutet y beorpany Hocuouy MpojekTa (y Aamem TexcTy: PykoBoaunal, MNpojekra),

ca Apyre cTpaHe.
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Science Fund of the Republic of Serbia Program IDEAS

1. Project title (up to 200 characters); Nano-objects in own matrix — Self composite

2. Acronym, which consists of up to 20 uppercase or lowercase letters of the English alphabet, decimal digits
0-9, hyphen (-) and underscore (_), which is used throughout the Project Proposal; NOOM-SeC

3. Sub-program; Engineering and Technological Sciences
4. Participating Scientific and Research Organizations (SROs) and their acronyms; Institute of Physics, IPB
5. Principal Investigator (PI); Neboj$a Roméevié

6. Abstract (up to 2000 characters) including:
—  Novelty of the research proposal;
—  Background of the research problem;
—  Methods which will be used,;
—  Expected results of the Project;
— Impact of the Project.

With this project, a completely new type of the composite material, Self composite, will be introduced. A
nanocomposite is a multiphase solid material where at least one of the phases has one, two or three dimensions of less
than 100 nm. Nano-objects, such as nanoparticles, nanofiber and nanoplate, have the potential to revolutionizes the
performance of materials and structures. However, their small scale means their (nano-objects) behavior is
fundamentally different to that of bulk materials.

Our idea and goal is to produce Self composite in which the dispersed phase is in the nanometric size, with the
specificity that the nano-object are formed from the same material, or its parts, such as matrix. Matrix is a
multicomponent solid solution or compound which is formed from, for example, two binary components AB and AC.
Monocrystal solid solution AB,_C,, or similar compound, do not exist for every value of x, i.e., the solubility of one
phase into the other is limited. The excess of component AC in the starting mixture (over the limit of its solubility) will
cause the formation of the solid solution matrix AB,_C, with the dispersed AC phase in the form of the nano-objects.
Self composites will be produced by using standard methods for the monocrystal growth — Czochralski and Bridgman.
Molecular beam epitaxy will be used for the preparation of the thin films.

Expected result of the Project is to produce the following self composites (matrix/nano-objects): Bij2GeO2y/Biz0;,
Bi[zGEOzofGEOZ, BiuSiOzofBizOg, Bi;zSiOzu}’SiOg, Cdl_xFExTﬁj,SCy/FeTe, Pbo_gsMnQ]zTe/MnTe, Cd],anxTE/MﬂTe,
Cd,. Mn,GeAs,/MnAs, Zn, Mn,SnAs,/MnAs, Cd, Mn,SnAs,/MnAs, Pb,.,Si,Se,Te,.,/SiTe, Pb,,,Si,Gd,Te/GdTe.
Synthesized self composites will be characterized and results will be analyzed in the frame of the effective medium
theory.

Functionality and potential application of these materials in the optics, magneto-optics, and in the field of the
thermoelectric materials will be examined.

7. Total requested budget in EUR. 299.591,00
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physics at The Faculty of Electrical Engineering (P2 and P4), one researcher (P5) obtained a doctoral degree at the
Faculty of Physics, one researcher (P6) obtained a doctoral degree at the Faculty of Physical Chemistry and the PhD
student (P7) is at the Faculty of Physical Chemistry. All team members got their diplomas at Belgrade University. All
this knowledge has its purpose in the realization of the project.

The project team has jointly published over 300 papers in international journals. We have three registrated
patents, all of them in the area of material science. Every member of the project team fulfills both formal and substantial
requirements for the project leader. Also, their closer research areas, verified through the papers in which they are the
research leaders, cover at least two WP activities into which this project is divided. Each published paper clearly
reflects the leadership position of one of the team members with a distinguished role of the others. Biljana Babic stands
out here and gives to the project team the expert knowledge in the area of the synthesis of the materials, complementary
to the ones they have, for example, Zorica Lazarevic and Nebojsa Romcevic. This synergy is necessary for the well
based project and confirmed several times through the innovation work. A similar situation is in the case of the
provided experimental work required for the characterization of the materials, Maja Romcevic, as a coordinator of the
WP2 related to the material characterization, has been working with Jelena Trajic and Milica Curcic on these tasks for a
long time. The PhD student Jelena Mitric has been successfully involved in this team and her desire to prosper in the
area of the X-ray diffraction spectrometry gives a new dimension to the work in our team. All team members have
worked on theoretical modeling and Branka Hadzic, the coordinator of this activity, has not had a difficult task to
distribute and to complete the activities as a whole.

Generally speaking, all the knowledge that the project team has is a result of work in the frame of the project
that were funded by the Ministry of Science in the Republic of Serbia. International collaboration refers to the
researchers who are primarily involved in the synthesis of the materials and their characterization. Each of the
researchers covers a part of that international collaboration which is included in the realization of this project. Formally,
bilateral projects, besides the already mentioned with Poland, were carried out with an eminent institution in France,
The Russian Federation, Slovenia and, indirectly, with Egypt, Ukraine and Cuba.

Table 3.1. Members of the Project team

ID? Name and family name SRO Person-months® Eilestive P
months
Pl [Nebojsa Rom&evié Institute of Physics 36 10.8
P1  |Biljana Babié Institute of Physics 36 10.8
P2 Maja Rom&evié Institute of Physics 36 10.8
P3  [Zorica Lazarevi¢ Institute of Physics 36 9
P4 [Jelena Trajié Institute of Physics 36 9
P5°  |Branka Hadzi¢ Institute of Physics 36 10.8
P6  Milica Curéié Institute of Physics 36 7.2
P7  Uelena Mitri¢ Institute of Physics 36 10.8
Total Effective person-
Total Person-months: 288
imonths: 79,2

* Involvement and roles of the key members of the Project team, as a textual description. Describe in what way
each of them will contribute to the proposed research. Show that each has a valid role and adequate resources
in the Project to fulfill that role.

Nebojsa Romcevic, as a PI, has great experience in all parts of the project. He can be involved in all activities and
help other team members. He is familiar with all of the equipment and experiments. Also, he has great experience in
modeling as well as in the technology transfer from science to industry. He is assigned a special task — finding new
functionalities of the Self composites.

The experimental work will be organized within the Center for solid state physics and new materials, center of
excellence for nanoscience and nanotechnologies. Biljana Babic will lead and coordinate the work related to all the
synthesis methods that are planned. Their associates will be the project team members, but also a technical staff from
the Institute of Physics. Working on these jobs is her primary and daily activity in the Institute of Physics, so her
participation in this project is another of the tasks that she already performes. The resources of the Laboratory for
material synthesis and crystal growth consist of several crystal growth techniques such as Czochralski (MSR 2 crystal
puller controlled by a Eurotherm), or Bridgman (Crystal System Co.: FZ-T-1000-H-HR-I-VPO-PC) are available to her.
Additionally, she will use equipment for the molecular beam epitaxy in the Institute of Physics of the Polish Academy
of Science, devices for the crystal growth by using the Bridgman method in Poland, Ukraine and the Russian

* PI - Principal investigator, P1 — the first team member, etc.

* Number of calendar months of engagement of the team member on the Project, regardless of the % of working time.

* Number of calendar months of engagement multiplied by average monthly % of engagement on the Project. Effective
person-months need to correspond to data in the Gantt chart and the Budget form.

> Insert more rows if needed, depending on the number of team members,
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Work package number | 3 | Work package title | Data processing and modeling
Responsible SRO IPB

WP  Coordinator — | P5

team member’s ID

Team member ID PI, P2, P4, P7

Objectives

A large number of models describe the properties of the nanomaterials in general. We will start with the effective
medium theory in which we will implement the specifics of the electron-phonon interaction and surface effects. Our
goal is to determine whether the standard models fully describe the experimental results. If that is not a case, we will
modify these standard models. Generally speaking, our goal is to create new nano-composite material which will not
have properties that are a simple sum of the matrix and nano-object properties — that would not be a qualitatively new
result. The goal of this WP is to give the answers on the following gestions:

-Which are the new properties of the Self composite that are significantely different in comparison with the
properties of nano-objects and matrix?

-Did we achieve the evolutive progress or do we have something completely new?

Description of work (where appropriate, broken down into sub-activities), and role of the team members

It is considered that the project team has an outstanding knowledge about structural, electrical, magnetic and optical
properties of the materials from which the nano-composite is made. The main activity is to notice which of these
properties become dominant in the composite.

Initially, data processing and modeling will be in the frame of the effective medium theory. Effective medium
approximations (EMA) or effective medium theory (EMT) pertain to analytical or theoretical modeling that describes
the macroscopic properties of composite materials. EMAs or EMTs are developed from averaging the multiple values
of the constituents that directly make up the composite material. At the constituent level, the values of the materials
vary and are inhomogeneous. Precise calculation of the many constituent values is nearly impossible. However,
theories have been developed that can produce acceptable approximations which in turn describe useful parameters
and properties of the composite material as a whole. In this sense, effective medium approximations are descriptions
of a medium (composite material) based on the properties and the relative fractions of its components and are derived
from calculations.

There are many different effective medium approximations, each of them being more or less accurate in distinct
conditions. Nevertheless, they all assume that the macroscopic system is homogeneous and, typical of all mean field
theories, they fail to predict the properties of a multiphase medium close to the percolation threshold due to the
absence of long-range correlations or critical fluctuations in the theory. We have already had experience with using
of this theory and we have developed software packages for the certain applications.

We hope that the EMT would not be able to describe all the results that we have obtained i.e., that we will have the
new characteristic of the Self composite that are fundamenatally different in comparison with the characteristics of
the matrix and nano-objects. Our idea is to develop special or to modify existing models for all results that are
outside of the EMT theory domain. The investigations in this WP can optionaly be divided to the following activities
according to the information they provide:

3.1. Modeling of the spatial structure. The present phases will be identified with the help of the PDXL2 software
(version 2.0.3.0), with reference to the patterns of the International Centre for Diffraction Data (ICDD). P7 and PI are
responsible for this activity.

3.2. Modeling of the phonon, electronic and magnetic structure. Standard models and software packages,
developed in previous projects, will be used, together with the generally accepted softwer packages. Thus, for
example, if DFT calculations are needed, we will use Quantum Espresso software package (30), based on the plane
waves and pseudo potentials. The influence of the magnetic excitation and magnetic structure can be crucial in the
field of Self composite application as a new material which, for given synthesis conditions, can be paramagnetic or
ferromagnetic with the same optical properties. P5, with the assistance of P2 and P4, is responsible for this activity.
3.3. Electron-phonon interaction. This approach leads to the discovery of the interaction between two systems i.e.,
we are interested in the effects correlated with the electron-phonon interaction. The perspective of the application
depends on the good design of this operation. P5, with the assistance of the PI, is responsible for this activity.

Deliverables of the work package (brief description and month of delivery)

These activities follow the WP2. The result of the work on this WP is a creation of a new intellectual property
predominantly in the form of the papers in the international journals. Each paper will be a report of the work on
certain type of the Self composite (in notation: matrix/nano-objects).

D3.1. Formulated paper for the international journal, based on the data for the Bi,;GeO,,/Bi,0; and Bi,,Ge0,,/GeO,
or Bi|zsi0|2/Bi203 and Bl]zSiO|2/S]Oz - 12“1 month

D3.2'.1 Formulated paper for the international journal, based on the data for the Self composite Cd,.,Mn,SnAs,/MnAs.
— 14" month

D3.3. Formulated paper for the international journal, based on the data for the Zn, Mn,SnAs,/MnAs. — 16" month
D3.4. Formulated paper for the international journal, based on the data for the Cd, Mn,GeAs,/MnAs.— 18" month
D3.5. Formulated paper for the international journal, based on the data for the Cd, ,Fe,Te;_,Se,/FeTe. — 24" month
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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%




MHCTHTYT 3A ©HAIHAKY
NPHMBEHO: 2[] ﬂL M7

Paa.jen. 6poj Apx.iumpa Mpunor
1/
Peny6nuka Cp6uja Ogot 74511

MHUHUCTAPCTBO ITPOCBETE,
HAYKE U TEXHOJIOHIKOI' PA3BOJA
MaTu4HH HayYHH 0100p 32 QU3HKY
Bpoj: 119-01-21/2022-14/11
25.03.2022. rogune

beorpan

Ha ocHoBy unana 27. ctaB | Tayka 1) ¥ unana 76. craB 5. 3akoHa O Hayluu H
ucrtpaxuBamiuMa (,,Cryxbenu rmacHuk Pemy6nuke Cpbuje”, 6p. 49/2019) u IlpaBunnuka o
CTHLIaRy MCTpaXKMBauKMX W HayuyHHX 3Bama (,,CmyxOenu rnacHuk Penybmuke Cpbuje”, 6poj
159/2020) u 3axTeBa KOju je MOJHEO

HucTuTyT 32 DH3uKy vy Beorpany
Matuunu HayuHH 0a00p 3a GU3MKY Ha ceqHULM oapxaHoj 25.03.2022. roauHe, 1OHEO je

OJUTYKY
O CTHUIIAKY HAVYHOT 3BAbA

JAp bpanka Xaguh

CTHYe Hay4YHO 3Bame
Hay4nu capaaHuk
Pen3top
y 0b61acTH PUPOJIHO-MAaTEMAaTHYKMX HayKa — QU3HKa

OBPA3ITOXEHBE
HucrutyT 32 pusuxy y beorpany

yTBpauo je mpeanor 6poj 0801-289/1 ox 16.03.2022. roaune Ha cemuuuu Hayunor Beha
HHctuTyTa 32 dusuky y beorpany u noaHeo 3axreB MaruuHoM HayuHoM oabopy 3a dusuky 6poj
0801-304/1 ox 17.03.2022. roauHe 3a JOHOLIEHE OJTyKE O UCIYHEHOCTH yC/I0Ba 3a peusbop y
Hay4HoO 3Bawe HayuHu capaaHuk.

Maruyau HayuHu onxbop 3a UMKy Ha ceaHuMuM ojpxkaHoj 25.03.2022. rogune
pasMarpao je 3aXTeB W yTBPJHO [a MMEHOBaHa UCITYHaBa yClOBe U3 unaHa 76. ctas 5. 3akoHa o
Hayuu M ucTpaxuBamuMa (,,CmyxOenn rinacHuk PenyGnuke Cpbuje”, 6p. 49/2019) u
[IpaBunHuKa O CTHULAKY MCTPAXKMBAYKMX M HayuyHHX 3Bama (,Cryxbenu rnacuuk PemyGnuke
Cpbuje”, 6poj 159/2020) 3a pensbop y HayuHo 3Bame Hayunn capagHuk ma je 0IydHo Kao y
M3pELH OBE O/LTYKe.

JloHoIIEmHEM OBE OJTyKe MIMEHOBaHa CTHYE CBa NpaBa Koja joj Ha OCHOBY kb€ 10 3aKOHY
npunaaajy.

OmnyKy [OCTaBMTH IIOJHOCHOLY 3axTeBa, HMMEHOBAaHO] M apxuBM MuHHCTapCcTBa
NPOCBETE, HAYKE M TEXHOJIOLIKOT pa3Boja y beorpany.

INPEACEJHHK MATHYHOI' HAYYHOTI'
OJABOPA 3A ®PHU3UKY

%% (Y2

ap ATy, Ba.maxc, HAY4YHH CaBETHHK




Materials Research Bulletin 88 (2017) 121-126

Contents lists available at ScienceDirect

Materials Research Bulletin

journal homepage: www.elsevier.com/locate/matresbu

5 MATERIALS
¥

Characterization and luminescence kinetics of Eu®* doped YVO4

nanopowders

@ CrossMark

D. Sevic™*, M.S. Rabasovic?, ]. Krizan”, S. Savic-Sevic®, M. Mitric, M. Gilic*, B. Hadzic*,

N. Romcevic®

2 nstitute of Physics, University of Belgrade, Serbia
® Ami DOO, Ptuj, Slovenia

<Vinta Intitute of Nuclear Science, University of Belgrade, P.O. Box 522, 11001 Belgrade, Serbia

ARTICLE INFO ABSTRACT

Article history:

Received 7 November 2016

Received in revised form 28 November 2016
Accepted 19 December 2016

Available online 21 December 2016

Keywaords:

Phosphors

Optical properties

Luminescence

Time - resolved optical spectroscopy

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

Copyright ® 2018 John Wiley & Sons, Lid, | 817
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1 | INTRODUCTION

| Saga Cirkovié¢' | Nebojsa Roméevié!

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.

wileyonlinelibrary.com/journal/jrs

© 2019 John Wiley & Sons, Ltd. | 1829
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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

Available online 8 April 2020
0022-2313/© 2020 Elsevier B.V. All rights reserved.
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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.

wileyonlinelibrary.com/journal/jrs

J Raman Spectrosc. 2021;52:616-625.
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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-
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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.
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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

(Received September 3, 2018; accepted June 18, 2019)

of elemental Mn on the sample surface.
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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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The ZnS nanoparticles, as starting materials in the present study, were synthesized mechanochemically. Surface
modification of the obtained nanoparticles was performed by 3-Mercaptopropyltrimethoxysilane. SEM analysis indicates that
modification of ZnS nanoparticles with 3-Mercaptopropyltrimethoxysilane causes the appearance of the quasi core-shell
structure. The FIR spectrum analysis was performed by fitting procedure, taking into account the appearance of quasi core-
shell structure. Optical and structural characteristics of both ZnS and 3-Mercaptopropyltrimethoxysilanes are revealed on
the spectrum. An interference effect modulated by the ZnS phonon properties was also detected. Obtained results indicate
that the quasi core-shell structures could be successfully applied in the interferometry.
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1. Introduction

Nanostructures in which the properties of organic
molecules are combined with the optoelectronic properties
of semiconductors are the best example of theoretical and
experimental research that found its place in the industry.
At the present, this primarily refers to the colour control of
these structures, as a direct consequence of quantum
confinement of electronic states [1]. This effect found its
application in optoelectronic systems such as light-
emitting diodes [2, 3] and photovoltaic cells [4], or as
components of future nanoelectronic devices. The search
for new nanodimensional systems and effects that can lead
to their new applications is ongoing and represents a
significant challenge.

It is well known that the characteristics of
nanomaterials are essentially different from the
characteristics of bulk materials [5]. Nanomaterials, due to
their specific structure and small size, cannot be used on a
large scale, especially when engineering applications are
concerned [6].

The core-shell semiconductor nanostructures consist
of the quantum semiconductor dots in the core and some
other semiconductor material in the shell that surrounds
the core. Due to their modularity, these structures are
easily designed and engineered with the aim to obtain new
characteristics. It is interesting to note that these new
properties are somewhere between those registered in the
balk materials and those created as a result of the material
dimensions reduction [7]. On the other hand, the colloidal
semiconductor nanocrystals [8, 9] consist of
semiconductor nanoparticles with diameters in the range

of 1-10 nm surrounded by organic material. This structure
allows the simultaneous manifestation of the physical and
chemical properties of organic molecules and the
optoelectronic properties of semiconductors.

For the surface modification of inorganic particles,
most often the silane-based products with bifunctional
molecules are used, i.e. the hydrolysable group that bonds
with the surface of inorganic particles and the non-
hydrolyzed group as R group, which reacts with the
polymer matrix [10]. When the ZnS surface modification
is concerned, 3-Mercaptopropyltrimethoxysilane is
considered due to the thiol functional group presence. The
bonding with ZnS can be established through hydrogen
bonding between the S-H group and dipole-dipole
bonding. This modification enables better ZnS dispersion
in polymer nanocomposite and in that way provides very
favourable optical properties of the obtained
nanocomposite [10, 11].

In our earlier reports [12, 13] far-infrared and Raman
spectroscopy were utilized to study the structural and
optical  characteristics of ZnS  obtained by
mechanochemical synthesis. The relation between the
synthesis parameters and the effects related to the
nanoparticles dimensions was investigated. Previously
published results indicated that the ZnS nanopowders
obtained during milling for 10 min are characterized with
the best properties.

In the present work, the ZnS nanoparticles with the
surface-modified by 3-Mercaptopropyltrimethoxysilane
were synthesized and analyzed with the scope to obtain a
quasi core-shell structure with a pronounced interference
effect modulated by the ZnS phonon properties.
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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.



