HAYYHOM BERY MHCTUTVYTA 3A ®U3UKY

[Tpenmer: MonbGa 3a TmOKpeTame IIOCTynmKa 3a M300p y 3Bame

Bumn HAaY4YHH CapaJHHK

Monum Hayuno Behe MuctutyTa 3a Qusuky ma y ckiamy ca IIpaBHIIHUKOM O IOCTYNKY M
HAuMHy BpeIHOBaMka M KBAHTHTATHBHOM HCKa3WBamby HAyYHOMCTPAXHBAYKUX PpeE3yirTaTa

UCTpaXKUBaya, IOKPEHE MOCTYIAaK 3a Moj U300p y 3Bame Bumu HayYHH capajHHK.

VY nmpuiiory AocTaBibaM:

Munubeme pyKoBOIHOIIA ITPOjeKTa ca MpeIorom YyraHoBa KOMHUCH]je
Kparky 6uorpadujy

[Ipernen Hay4yHe aKTUBHOCTH

EnemMeHTe 3a KBAJTMTATUBHY OIIEHY Hay4HOT JTOTIPHHOCA

EnemenTe 3a KBAaHTUTAaUBHY OLIEHY HAy4YHOT JOIIPUHOCA

Cnmcak 00jaB/b€HUX paJioBa U BUXOBE KOIIHje

[TomaTke 0 HUTHPAHOCTH

doToKONH]y peliemha 0 MPETXOTHOM H300py Y 3Barkhe
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Wuctutyrt 3a pusuky beorpan



Hayunom Behy MHcTrTyTa 32 QUsuky y beorpany

Beorpan, 25.03.2024.

Ipeaver: Munubeme pykosoamona Jjadoparopuje o u3bopy ap Muune Rypuuh y

3Balk€ BHIIH HAYYHH CapaJHHK

Jlp Mununa hypunh je 3anocnena y Mucturyty 3a ¢pusuky beorpan on 01.01.2009.
rojgdHe W aHrakopana je y JlaGopaTopuju 3a MCTPaXMBame y O0JIacTH eIeKTPOHCKHMX
Mmarepujana. Y JlaGoparopuju paau Ha TeMama Be3aHHM 3a IpOyvaBamby MaTepHjaja
npumenom Pamanose, Mu¢paupsene u DOTOTyMHHECUECHTHE CIIEKTpOCKomHUje. Y 3Bame
Hay4HH capagHuk wu3abpana je 27.11.2013. romume. VY Mel)preMeHy je Ounma Ha naBa
MOpOJMJBbCKA OJCycTBa. Pemsabpana je y 3ame Hayunu capaguuk 20.11.2020. Ilomro
HCIyH-aBa CBe mpezasubheHe ycioBe, y ckiaay ca [IpaBHIHMKOM O TOCTYNKY M HaYdHy
BpEIHOBAba W  KBAaHTUTATHBHOM  HCKa3WBamy  HAayYHOUCTPAXKHBAUKMX  pe3yJTara
uctpaxkuBaua MITHTP, carnacan cam ca IOKpeTameM MOCTynka 3a u3bop ap Munmie

hypuuh y 3Barbe BHIIM HAYYHH CAPAJIHHK.

[Ipemior uianoBa Komucuje 3a nucame U3BEINTaja:
1. np Auhenuja Wnuh, Hayynu caBetHuk MHcTHTyTa 32 hHu3uky beorpan
2. np HeGojma Pomueuh, nay4unu caBeTHuk MHCTHTYTa 32 hHusuky beorpan
3. np Bpanka Xaywuh, Bumm HayuHu capagHuk ViHcTHTYTa 3a Qusuky beorpan
4

. ap Jyman ITonosuh, pemoBHu mnpodecop ®usmukor ¢axyiarera YHHBEp3UTETA Y

Beorpany
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1. BUOI'PA®CKH IMOJALIU

Jp Mumuna hypunh (IlerpoBuh) pohena je 21.03.1982. y Pymu. Jurmomupana je Ha
dakynrery 3a UMUKy xemujy YHuBepsurera y beorpamy 2007. roguHe M CTEKIa 3Bambe
JUIIOMUPAHU GU3UKOXEMHUAp.

Macrep cryauje u3 ¢usnuke xemuje 3appmmia je 2008. roguHe W CTEKJIa 3Bambe
IUIIOMUAPAHU (PU3UKOXEMHYAp — MAcTep (PU3UIKE XeMUje.

18. janyapa 2013. roguHe cTeKIa je 3Bambe TOKTOpa Hayka — PU3NIKOXEMHUJCKUX HAyKa,
0JI0paHOM JOKTOpPCKE AMCEpTalMje MOA Ha3uBOM ' Hcnumueare ymuyaja MaHeana Ha
onmuuke ocobune yCKO30HCKUX noaynposoonuxa muna HgixMnxTerySey u CdixMnyS", nox
MeHTopcTBoM Ap Hebojme PomueBnha, Hayunor caBetauka MHcTuTyTa 32 QDmsuky beorpan.

Y mnepuomy ox 01.01.2009. rogmne 3amocnena je y MuctutyTy 3a (DU3HMKYy Kao
HUCTpaXkuBay — mpunpaBHuk, a ox 28. 11. 2011. roguHe kao WCTpakuBauy — CapajHUK.
27.11.2013. un3abpana je y 3Bame Hay4yHM capajHuk. Y MehyBpemeHy je Ouna Ha JBa
MOpOIMJbCKa ofcycTBa. Penzabpana je y 3Bame Hayunu capagauk 20.11.2020. TpenytHo je
aHraxkoBaHa y JlaGopartopuju 3a HUCTpaXkuBamke Yy OOJACTH EJIEKTPOHCKUX Marepujana.
OCHOBHHM TpeiMeT HCTpaXMBama jOj j€ ONTHYKAa CIIEKTPOCKONMja W KapakTepusaluja
Pa3NUYUTUX BPCTa HAHOMATEpHjaja.

Ip Mwmna hypunh je y cBoM JocaianimeM HAYIHOM pajy ayTop Wi Koaytop 28 pana
00jaBjbeHUX y MelhyHapoIHUM U AoMahuM YaconucuMa U CaoNIITEeHUM Ha Mel)yHapOoJHHUM U

nomahuMm KoH(pepeHrjama.



2. IIperJyen nayyne akruBHocTH Ap Muiaune hypuuh

Mwmna Rypuuh je 3amodena cBOj HaydyHO-UCTPaXMBAyKu pan Ha MHCTUTYTY 32
¢usuky y beorpagy y oxBupy lLleHTpa 3a uBpcTO CTame M HOBE Marepujaie
2009. ronune. TokoMm cBOr Jocamamimer paga 0aBWia ce MPOydaBamkbeM HAHOAMMEH3HMOHUX
MOJIyIIPOBOAHUYKUX cucTtema. KoHkperHuje, 6aBuia ce PamanoBoMm cnekrpockonujom, WL
cniekTpockonujoM u PoroaymuHecueHjoM. tben HayuHu paj 6a3upaH je Ha MpoydyaBamby
OITOEJIEKTPOHCKUX OCOOMHA IMOJIyMAarHeTHUX IOJYNPOBOAHUKA, KOJU Cy Y JaHAIIbE BPEME,
300r MOryhHOCTH IIPOMEHE CTPYKTYpE, 30HCKUX M OCTaJIUX OCOOMHA, ca MPOMEHOM cacTaBa
BEOMa aKTyelHM M Hajla3e BEJMKY NPUMEHY y CIHMHTpOHHIHM. Takole, HaydHa aKTHBHOCT
o0yxBaTa caMOCTaJIaH €KCIEPUMEHTAIHH pajl y3 o0pamy JOOHMjeHUX pe3ynTara U TEOPH]jCKY
aHanuzy. J{oOujeHn excrepuMEeHTaIHH Pe3yJITaTH Ce aHAU3Upajy, IpUMERY]y ce nmoctojehu
MOJENM WIM C€ CTBapajy HOBH, Ja OM ce JOIUI0 [0 jacHEe HHTEeprpeTanuje ocoOuHa
WCIUTHBAaHUX MOJYIPOBOJHUYKHX Marepujaia./locajanma HaydyHa aKTUBHOCT KaHIHIATa

HCII0JbaBa CC€ Y HCKOJIMKO CCTMCHTA.

11-VI lMoaynpoBoaHum

Hp Mununa hypuuh je npoyuaBana II-VI nmonynpoBoaHuke, koju uMajy OrpoMHY
IPUMEHY Yy ONTOENEKTPOHCKO] MHAycTpuju. OBa jequmema KOpPUCTE Ce y pa3IMuyUuTUM
KOMEpIHUjaJIHUM €JIEKTPOHCKUM U ONTHYKMM MHCTPYMEHTHMa, KOjU paje y IuiaBoMm jao YJb
CIEeKTpy, Kao MITO Cy BHU3YEIHH [HCIUICjH, ONTHYKE MEMOpHje, TpaHCIapHTHU
MOJTYTIPOBOTHUIIM, TTOJTYIIPOBOJIHUYKH Jiacepcku ypehaju, poromerexropu, conapue henuje...
OBa jenumema KPUCTAMITY Y IWHK OJICH]T WM BYPUMTHY CTPYKTypy. EHepruja mporena 3a
ose nonynpoBoanuke ce kpehe oxg 0 mo 3.8 eB. II-VI monynpoBogHuK Koju ce mpoydaBao je
CdTeSe nonmpan In. M3mepenu cy cnektpu pediekcuje nanexkor HHOPApPBEHOT CHEKTpa
monokpuctania CdTeSe u CdTeSe(In) Ha paznuuuThM TemmepaTypama. AHanM3a JaJIeKor
MH(QpaIPBEHOT CIIEKTpa je CIPOBEIeHa MOCTYIKOM MpujarohaBama Ha OCHOBY AUEIEKTPUUHE
¢dyHKIMje Koja 00yxXBaTa MPOCTOPHY pacroieiy cIo00JHUX HOCHIIAla Kao U IbHXOB YTHUIA] HA

1a3MOH (DOHOH MHTEPAKIIH]Y.



VY 11-VI nomynpoBoHUKE CIaiajy ¥ MOJUKpHUCTaTHu TaHku GrmoBu CdS, koju nmajy
BEJIMKY IMPHUMEHY 3a MPOU3BOJIbY ONTOCIEKTPUYHUX U MHE30€JCKTPHYHUX WHCTPYMEHATa.
Ocobune tankux ¢unamosa CdS cy nucnuTuBaHe MPUMEHOM MUKPOCKOINHjE€ aTOMCKHX CHJIa U
PamanoBe crnektpockomnuje. Tanku ¢uamoBu CdS cy noOujeHM METOAOM TEPMAaIHOT
HarapaBama. KBamTeT GuiMoBa je MCIMTHBaH MUKPOCKOIIM]OM aTOMCKUX cuiia. [IpoyyaBame

ONITUYKHUX CBOjcTaBa TaHKUX ¢uamoBa CdS je m3BpmieHo nmpumenom PamaHoBor pacejama.

VYCTaHOBJBEHO je TMOCTOjarmhe MOBPLUIMHCKHX ONTHYKUX (OHOHCKMX MozoBa Ha 297 cm_l.
JNluenexktpuuna (GyHKIM]a je MoenoBaHa mpuMeHoM Makcen ['apHeToBe hopmyoe.

Hanouecturie CdSe yrpaljeHe y NOpOBHIHO CTaKJIO MPOYYaBEHE Cy METOIOM
@DOTOIyMUHECIIEHTHE CIIEKTPOCKOIIH]E. Y30paK je MPUIPEMIbEH OPUTHHAITHOM TEXHUKOM KOja
KOMOHMHYjeH TOIUIOTHY 0Opady M yiTpajbyOWdacTo jacepcko 3padewme. [Ipukasanu criekTpu
(hOTOTYMUHUCIICHITN]E IETCKTY]y jeJaH TJIABHU eMHUCHOHU oricer Ha 2,14 eB. Eneprujy oBor
orcera WACHTHU(HUKYjeMO Kao OCHOBHY MelhymojacHy TpaH3unujyy HaHouectuiie CdSe.
W3pavyHara je eHeprija OCHOBHOT mpeiia3a y chepHuM KBaHTHUM Taukama CdSe.

Cranut (CuzFeSnSs) je jeman o Hajmo3HATHjUX CYJI(DHUIHAX MUHEpaia, HE caMo 300T
CBOT' EKOHOMCKOT 3Ha4aja Kao py/e Kajaja, Beh takole 300r CBOjUX CTPYKTYPHHX B (PU3HIKUX
KapakTepuctuka. Kapakrepuiie ra HHUCKa TOKCUYHOCT, PEIaTUBHO BEJIMKA 3aCTYIJBEHOCT Y
3eMJbMHO) KOpH 300T Yera uMa MpuMeHy 3a MPOU3BO/IbY COMapHUX henuja. AHanM3a ONTUYKUX
CBOjCTaBa MEXaHOXEMHUJCKM CHUHTETH30BaHMX CTaHUTHMX HaHoKpuctasa CuzxFeSnSs je
M3BeJieHa KopuimhemeM naneke uHpanpBeHe crnekrpockonuje. Crektpu pediekcuje cy
aHAIM3UpaHu KOpUIIhewmeM KIAaCHYHOT oO0nuKa auenekTpudHe ¢yHkuuje.Judpaxumja
PEHJIreHCKUX 3paKka 1 PamMaHoBa CLIEKTPOCKOIHja Cy TEXHUKE KOj€ Ce€ KOPHCTE J1a KapaKTepHILy
KPUCTAJIHY CTPYKTYPY U KOMIO3UIIMOHY YUCTONY HAHOYECTHUI[A CTAHUTA.

PanoBu np Mununie hypunh u3 oBe obnactu cy:

1.M. Petrovic, N. Romcevic, J. Trajic, W.D. Dobrowolski, M. Romcevic, B. Hadzic, M.
Gilic,A. Mycielski

Far-infrared spectroscopy of CdTel_xSex(In): Phonon properties

Infrared Physics & Technology 67 (2014) 323-326

2. J Traji¢, M. Gili¢, N. Romcevi¢, M. Romcevi¢, G. Stanisi¢, B. Hadzi¢, M. Petrovi¢, Y.S.
Yahia

Raman Spectroscopy of Optical Properties in CdS Thin Films

Science of Sintering 47 (2015) 145-152.



3.M. Gilic, R. Kostic, D. Stojanovic, M. Romcevic, B. Hadzic, M. Petrovic, U. Ralevic, Z.

Lazarevic, J. Trajic, J. Risti¢-Djurovic, J. Cirkovic, N. Romcevic

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

4.J. Trajic, M. Romcevic, N. Paunovic, M. Curcic, P. Balaz, N. Romcevic

Far-infrared study of the mechanochemically synthesized Cu2FeSnS4(stannite) nanocrystals
Infrared Physics & Technology 90 (2018) 66-69.

5.J. Trajic, M. Romcevic, M. Petrovic, M. Gilic, P. Balaz, A. Zorkovska, N. Romcevic
Optical properties of the mechanochemically synthesized Cu2FeSnS4(stannite) nanocrystals:
Raman study

Optical Materials 75 (2018) 314-318

111-VI1 IToaxynpoBogHuum

Cnojesutn I11-V] momynpoBogHHMIM Cy O BEIMKOT HMHTEpeca jep MMajy BHCOKa
AHM30TPOIHA ONTHYKA U EJICKTPUYHA CBOjCTBA M PEIATUBHO MHEPTHE Oa3ayiHe paBHU. 300T
oBUX ocobOuHa, ciojeutH |lI-VI momynpoBogHuuu ce uyecto kKopucre Kao (oToxemujcke
enekTpoze. InSe je aTpakTuBaH MaTepHjai 3a KOHBEp3Ujy coapHe enepruje. Enepruja merosor
rena je 1.32 eB. IlpoyuaBao ce yrtumaj npenaznux metana Mn, Fe, Co, Ni, koju cy
yIoTpeOJbeHH Kao JIONaHTH, Ha MoHamame InSe, kpo3 cepujy eITUncoMeTpUjCKUX MEPEHA.

Pan np Munune hypuuh u3 oBe obsactu je:

1. Milutinovic Aleksandra N, Lazarevic Zorica Z, Jakovljevic Milka M, Hadzic Branka B,
Petrovic M, Gilic Martina, Dobrowolski Witold Daniel, N. Rom¢evi¢

Optical properties of layered 111-VI semiconductor gamma-InSe:M (M=Mn, Fe, Co, Ni)
Journal of Physics and Chemistry of Solids 89 (2016) 120-127.

IMosynpoBoHM METAJTHU XAJIKOT€HUIH

Bakap cenenun (CuSe) je MeTaqHH XaJIKOTCHUIHU MOTYIPOBOIHUK KOjU CE€ HANA3U Y
MHOTUM (pazama u kpuctanorpadckum odbnuiuma, CuSe (Munepan knokmanute), CuzSe, CuSe;

(MuHepan mapkacute) U MHoru Jipyru. Kpucranorpapcku obnuuu y Kojuma ce jaBjba OBaj



XaJIKOTEHHUIHU TTOJTYTIPOBOJAHUK CY: MOHOKJIIMHUYHU, KYOHH, TETParoHAIHU, OPTOPOMOHH....).
[ToBpimHy OBOT y30pKa HCIIUTUBAHE j€ MUKPOCKOIHNjOM ATOMCKHX cuiia kao 1 Ckenupajyhom
SNIEKTPOHCKOM MHKpOcKomujoM. Moxke ce 3akiyuutu jna ce (opmupame CuSe TaHKHX
(dbumMoBa O71BMja HEPaBHOMEPHO, y OOJMKY OCTpBa KOja Cy KacHHje pacia y arjiomepare.
CtpykTypHa KapakTepu3aluja je wu3BpiieHa nomohy PeHTreHocTpykTypHEe aHanmm3e u
npuMmeheHo mocrojame nBodazHor cuctema. Jeman cucreM je uBpetu pactBop Cuy Sn a npyru
cucTeM je MonuduKalyja ca HUCKUM npuTrckoM CuSez. PamanoBa cieKTpocKoInja ourpaia
j€ mpecyaHy yJIoTy y MHACHTHUUKAIMjU OBUX (a3a.

PamoBo np Mumnuiie hypuuh u3 oBe obnactu je:
1.M. Gili¢, M. Petrovié, R. Kosti¢, D. Stojanovi¢, T. Barudzija, M. Mitri¢, N. Rom¢evi¢,U.
Ralevié, J. Traji¢, M. Romcevi¢, 1.S. Yahia
Structural and optical properties of CuSe2 nanocrystals formed in thin solid Cu-Se film
Infrared Physics and Technology 76 (2016) 276-284.
2.Milica Petrovi¢, Martina Gili¢, Jovana Cirkovié, Maja Romcevié¢, Nebojsa Romcevié, Jelena
Traji¢, Ibrahim Yahia
Optical Properties of CuSe Thin Films — Band Gap Determination
Science of Sintering, 49 (2017) 167-174.
3.Martina Gilic, Milica Petrovic, JovanaCirkovic, Novica Paunovic, Svetlana Savic-Sevic,
Zeljka Nikitovic, Maja Romcevic, Ibrahim Yahia, Nebojsa Romcevic
Low-temperature photoluminescence of CuSe2 nano-objects in selenium thin films
Processing and Application of Ceramics 11 [2] (2017) 127-135.

MarHeTHH MOJYNPOBOIHUIIH

Cd1xMnyS mpumaga rpynu MarHeTHHX IMOJYIPOBOJHUKA, IIUPOKO MPOYYaBaHH Y
MOCIeAHBUX HEKOJIMKO rouHa. Bennko nHTepecoBame NocToju 300T MO3UIINj€ MarHETHUX jJOHA
Ha WMCTHM OHMM MECTHMa Ha KOjUMa C€ Haja3e CIO0OIHHM eNIEKTPOHH W IIYIJBUHE, IITO
oMoryhaBa BelMKy NpUMEHY y cCOJapHUM henuja, TyHenyjyhum macepuMa, CIUHTPOHUK
ypehajuma. PamaHoBa CHEKTpOCKONHja y OBOM CIIy4ajy j€ HEAEeCTPYKTHBHA TEXHUKa 3a
MpoyyaBame JOKATHOT OKpyxemwa. OHa HaM Ipyka HHpopMalrje 0 BUOpalMOHUM MOJIOBUMA
nosynpoBoaHux HaHouectuna. Hanouectune CdixMnxS nobujene cy momohy kosoujHe

xemujcke Merone. Y PaMaHOBUM cCreKTpuMa acMMeTpuUYHa JIMHUja je mpuMeheHa Ha OKoO



300mm. PermctpoBana HenmHeapHa MPOMEHA MHTEH3NTETA 3a pasiuuuTe caapxkaje Mn?" u
eHepruja nodye je moBe3aHa ca HelTMHeapHUM ITPOMEHaMa €HEPTeTCKH MpolLiena.

Pag np Munune hypuuh u3 oe obnact je:
1. Milica Petrovié¢, M. Romcevi¢, R. Kosti¢, N. Rom¢evi¢, W. D. Dobrowolski , M. Gili¢, B.
Hadzi¢, J. Traji¢, D. Stojanovi¢, Z. Lazarevi¢
Optical properties of Cd1xMnyS nanoparticles: off-resonance Raman spectroscopy
Optoelectronics and advanced materials-rapid communications, 10 (2016) 177 — 179.

ILiacTu4Ho Ile(l)Ole/IcaHl/l METAJIH U METAJIHE JIETYypPE

VY nocamanimeM pajly KOJETMHUIIA ce OaBWiIa M MCIUTHBAEKEM ONTUYKUX OCOOMHA
MaTepujaja MOJBPTHYTUX €KCTPEMHO] IUIacTU4HO) nedopManuju meroaom Pamanose
cnekTpockonuje. OnTuuke ocoOuMHE YHMCTOr Oakpa KOjU je IUIACTUYHO JedopMucaH
JeIHAaKOKaHAIHOM YTraoHOM IIPEeCOM MCIUTHBAHE Cy KopuihemeM PamaHOBE CrIeKTpOCKOMHje
KOjOM je OTKPUBEHO IOCTOjarmhe¢ HAHOAUMEH3NOHUX KPUCTATHUX CTPYKTYpa Kako YHCTOTr Oakpa
Tako u 6akap okcuna y popmupanum amoppuuM kiaacrepuma. JlodujeHu pe3ynraTi ykasyjy aa
HUj€ JOILIO J0 MOTIyHe amopdu3aiuje Henor y3opka. MUKpocTpyKTypHe ocobune serype Cu
— Al (0,4% Al) xoja je, HAaKOH yHYTpaIllkhe OKCUAaIje, Ouia MOoABPTrHyTa jeJHAKOKAHAIIHO)]
YraoHO] Mpecu, UICIIUTHBAHE Cy MEeToaMma MUKPOCKOIIH]e aTOMCKe cuiie, mudpakiuje X — 3paka
u PamanoBe cnektpockomnuje. HakoH BUCOKOTEeMIepaTypcKe YHYTPAlIkhe OKCUIAlNje YOUeHe
cy uectune Al:O3 y peruju omorauda, Koje cy XomoreHo pacrnopehene. Pesynrtaru
MHUKPOCKOIIH]€ aTOMCKE CHJIE CY JaCHO MOKa3aJH JIa j€ 30Ha YHYTPAIlhbe OKCUIaIM]je YBpiiha u
OTMOpHH]a Ha fehopmalije y 0JIHOCY Ha je3rpo y3opka. JloOujeHu pe3yitaty ykazyjy Ha To Ja
je muactuyHa naedopmaluja jJoBesna 10 amopdusaiuje y3opka, IITO Ce MOXE IMPHUIUCATH
nosehamy cino0oJHEe eHepruje yciex BeIUKe T'yCTHHE JUCIIOKalMja. AKO CKJIaJUIITEHA
eHepruja nedopmalgje pacte ca Hampe3ameM MaTepujalia, jacHo je Ja je Tpanchopmaiuja y
aMmop(dHO cTame eHeprujcku noBospbHHUja. CTeneH amopduzanuje je Behu y TpaHchep3aaHoj
PaBHM y OJIHOCY Ha JOHTUTYIUHAIHY.

Pag np Muune hypuuh u3 oe obGnacti je:

1. N. Romcevi¢, M. Gili¢, I. Anzel, R. Rudolf, M. Mitri¢, M. Romcevi¢, B. Hadzi¢, D.
Joksimovi¢, M. Petrovi¢-Damjanovi¢ and M. Kos
Determination of Microstructural Changes by Severly Plastically Deformed Cooper-

Aluminium Alloy: Optical Study



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

MaTepnja.Jm Ca U3pPaAKECHOM HJIa3MOH-q)OHOH U IMJIa3MOH-IBO (l)OHOH
HHTEePAKLHjOM

CTpyKkTypHE, €JICKTPUYHE W ONTHYKE OCOOMHE IOJIyMarHETHOT MOJIYIPOBOJIHOT
kpuctaiga ZnGeAs, Kako YUCTOT TaKO M JOMUPAHOT Ca PA3IMYUTHUM MPOIICHTHMA MaHTaHa, a
MHTEPECAHTHOT 300T MOTyhHOCTH NMpUMEHE y CIUHTPOHWYKHM ypehajuma, Cy MCIUTHBAHE
MeTofoM PamaHoBe u wuH(]pampBeHe CIEKTpOCKonHje. PaMaHOBOM CHEKTPOCKOIHjOM je
yTBpl)EHO je MoCTOjame apCEHUKOBUX KIIacTepa y3 OYeKHBaHe Kiactepe MnAs U MaHraHOBHX
KOMILUIEKCA Ka0 M IOCTOjarhe¢ KApaKTEPUCTHYHUX BHOPAIMOHUX (PPEKBEHIIM OCHOBHOT
kpuctaia ZnGeAs,, IlpernocraBuiam cMO Ja Cy OBH KIACTepU CMEIITCHH Ha KpajeBHMa
(rpaHMIIamMa) KpUCTaIUTa, Ka0 U Ja Cy CJIOO0OJHM HOCHOLIM HEXOMOI€HO pacnopeheHu y
y3opima. MHDpamnpBeHOM CIIEKTPOCKOIH]OM j€ HCITUTHBAH YTHUIIA] TUTA3MOHCKOT MIPHUTYIICHA
Ha MHTEPAKIIMjy IIa3MOHa ca ABa paznuuuta poHoHa y ZN1xGexAs,. Oapehena je cnenuduina
MpUpoJa TMOHamama (PEKBEHIE CHapeHWX (QOHOHA. 3a pPa3IMKy O IUIa3MOH (OHOH
WHTEPAKIHje KOJ TUIa3MOH JBO-()OHOH WHTEPAKIIM]e HUXOBE (PPEKBEHIIC HUCY Yy 00JIACTH
usmehy TO u JIO ¢QpekBeHIIM NPU BUCOKUM BPEIHOCTUMA ILIA3MOHCKOT IPHTYIICHA.
ITotBpheHo je mpucyctBo Kiactepa MnAs a oxapeheHa je um Beza u3Mmel)y KOHLEHTparuje
c1I000THUX HOCHITAIla HACTIEKTPUCAkha M ONTHYKUX MapaMeTapa.

Pan np Mununie Rypunh u3 oe obnacrtu je:
1. N. Rom¢evi¢, M. Romcevic, W. D. Dobrowolski, L. Kilanski, M. Petrovic, J. Trajic, B.
Hadzic, Z. Lazarevic, M. Gilic, J. L. Ristic-Djurovic, N. Paunovic, A. Reszka, B.J. Kowalski,
I.V. Fedorchenko, S.F. Marenkin
Far-infrared spectroscopy of Zni.xMnxGeAs; single crystals: plasma damping influence on
plasmon - phonon interaction
Journal of Alloys and Compounds 649 (2015) 375-379.

Kommno3uru Ha 0a3u HMHKA

Hanomnmouunne kako 4MCTOr Tako U MOJM(UKOBAHOT IIUHK — OKCUA ca OMIMUPUINHOM
U PYTCHHjYMOBHM KOMIUIeKcMa (IHMC W TPaHC) NPHIPEMIbEHE Cy NPEIHUITUTAHOHIM
MeToaoM. OnTHyka KapakTepu3alija HOBOI0OMj€HOT KOMITO3UTA j€ BpIlIEHa a pa3MaTpaH je u

yTHIIa] MOM(UKATOpa Ha CTPYKTYpPHE U ONTUYKE OCOOMHE OBOT MaTepujaia. YTBpheHo je na



HaHOIUJIOYHIIE ITUHK OKCHJa HAKOH MOAU(UKAIM]e TIOCTa)y Mamke B yrpal)yjy ce y CTPYKTypy
moaudukatopa. [lokazano je ma momudukanyja pyTeHUjyMOBUM KOMIUIEKCHMA JOBOJIU JI0
Behie aKTMBHOCTH IIMHK OKCHJIA KA0 ¥ 10 TPEHOCA HACIEKTPUCaha METAJI-IUTaH I IITO Y3POKYje
3HauyajHy NpoMeHy PamaHOBHX clieKTapa a caMUM TUM M ONTHYKUX OCOOMHA MCHUTHBAHHUX
y3opaka. McnuTuBameM JIyMUHECIICHTHUX CIIEKTapa MoKa3aHa je MOBE3aHOCT MHUKa Ha 553nm
ca OMMUPHUAMHOM, THKa Ha 737 NM ca MPEeHOCOM HaeJeKTpUcamba METaI-IMTaH]] IOK je UK Ha
678 nm kapakTepucTuka IMHK OoKcuaa. OBa HCTpaKMBamba OTBapajy MyT MPHUMEHU OBUX
Marepujajga y OMOMeIUITUHH.

[TomumeparuM HaHOKOMIIO3UTHMA ZnS ca nosuMmeTwiMeTukpmwiatom (IIMMA)
WCIIUTUBAHE CY CTPYKTYpHE M onTudke ocoouHe kopuithemwem XRD, SEM, TEM, HRTEM u
PamanoBe criekTpockonuje. YTBpheHa je KkyOHA CTPYKTypa y30paka ¥ MpOILCHEeHA BEeITMYUHA
KyOHUX HaHokpuctaiuta ZnS je 2,3nm. OBe HaHOYecTHIIE Cy HACYMUYHO pacropehene y
[IMMA matpunu. OnTudke ocoOrHe y30paka UCIUTUBaHE ¢y PaMaHOBOM CIIEKTPOCKOIIH]OM.
Kako cy nanodectuiie okpyxkene cuinanom u [IMMA kopumihen je BpyrepmanoB momen
epexTuBHOT Menujyma. OBUM je YTBphEHO MMOCTOjame MOBPIIMHCKOT ONITHYKOT (JOHOHA YHjU
ce lleHTap NUKa Hanas3y Ha oko 347 cm™l. Anmanusupana je 3aBHCHOCT 110J105Kaja TOBPLIMHCKOT
ontrukor ¢ponona ox rycrune (filling factor (f)) matpurie u yrepheno je nomepame mosnoxaja
MOBPIIMHCKOT ONTHYKOr ()OHOHA Ka BehmM BpemHOcTMMa TajacHHUX OpojeBa ca MOpacToM
T'YCTHHE MaTpHIIE.

HactaBsen je pan Ha  MomudukoBanum  y3opuuma ZnS  ca  3-
MepkanTonponuaTPUMETOKCUCHIIAHOM Y IIHJbY JOOHjamka KBa3H CTPYKTYpa je3rpo-oMoTad Ha
yije he ocoOuHe yTHyaTH Kako CBOjCTBA je3rpa oj ZnS, Tako U 0COOMHE OPraHCKOI OMOTaya.
JloObujene cy OBakBe TOJYMPOBOJHE HAHO YECTHIIC, a FHHXOBAa CBOjCTBA Cy HCIUTHBAHA
JanekoM WHGPAIpPBEHOM CHEKTPOCKONUjoM. EKcliepuMeHTamHu pe3yaTaTd MOKasyjy Aa cy
ycIlenHo (opMUpaHe OBaKBE CTPYKTYpPE M J1a 1MOKa3yjy OCOOMHE KaKo MOJYIPOBOJHUKA ZnS
TaKo U OPTaHCKOT jeaumeba oMmoTaua. [I[pumehene cy npomeHe y ocoOnHama OBHX CTPYKTypa
M JIOKa3aHO j€ Ja Cy OHE MocieauIia 0COOMHA TOBPIIMHCKOT OPTaHCKOT jeIUIbEHha a Jla Te
KapaKTepUCTUKE MOJYJIUIIE U IPUCYCTBO HAaHOUECTHIa ZnS.

PanoBu 1p Mumuue hypuuh u3 oe obnactu cy:

1.M. Cur¢ié¢, B.Hadzi¢, M.Gili¢, V. Radojevi¢, A. Bjelajac, I. Radovi¢, D. Timotijevi¢, M.
Romcevié, J. Traji¢ and N. Romcevié¢

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



2. N. Romeevi¢, M. Cur¢i¢, V. Radojevié, J. Traji¢, N. Paunovi¢, B. Babi¢, B. HadziéandM.
Romcevi¢

Modulated interference effect by ZnS nanoparticles/3-Mercaptopropyltrimethoxysilane quasi
core-shell structure: Far-infrared spectroscopy

Optoelectronics and Advanced Materials, Rapid Communications, 16 (7-8), 359-363 (2022)
3.B. Hadzi¢, N. Romcevi¢, M. Romcevié, 1. Kuryliszyn-Kudelska, W. Dobrowolski, M. Gili¢,
M. Petrovi¢-Damjanovi¢, J. Traji¢, U. Narkiewicz, D. Sibera

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

Journal of optoelectronics and advanced materials 16 (5-6) (2014) 508-512.

Kpo3 capanmwy ca apyrum rpymnama, Kao M ca CBOJUM Kojierama, H3y4aBaHHU CY
pasNMUYUTH MaTepujaiu Tae je KojermHuna ap Mwmmna Rypuuh pana gonpuHOC Kako y
KOMIUIEKCHO] KapaKTepu3aliji HCIUTHBAHUX Y30paka TaKO M y CBEOOYXBAaTHO] aHAIHM3H
yTHIIaja CHHTE3€ Ha u3riiea PaMaHOBUX U (DOTOlyMUHECIICHTHUX CIIEKTapa.

Panosu np Munune hypuuh u3 oBe obnactu cy:

1. M. Gili¢, R. Kosti¢, D. Stojanovi¢, M. Romcevi¢, B. Hadzi¢, M. Petrovié, U. Ralevi¢, Z.

Lazarevi¢, J. Traji¢, J. Risti¢-Djurovié, J. Cirkovi¢ and N. Romcevic¢

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

2.M. S. Rabasovi¢, D. Sevi¢, J. Krizan, M.D. Rabasovi¢, S. Savié-Sevié, M. Mitrié, M.
Petrovi¢, M. Gili¢, N. Rom¢evic¢

Structural properties and luminescence kinetics of white nanophosphor YAG:Dy

Optical Materials 50 (2015) 250-255.

3. Zeljka D. Nikitovi¢*, Martina D. Gili¢, Milica S. Petrovi¢, NebojSa Z. Romcevi¢, Zoran M.
Raspopovi¢, Vladimir D. Stojanovié¢

Cross Sections and Transport Properties for Na+ in (DXE) Gas

Science of Sintering, 48 (2016) 379-386

4. S.P. Dimitrijevic, Z. Z. Lazarevic, M. Rajcic-Vujasinovic, S. B. Dimitrijevic, M. Petrovic,
M. Gilic, B. M. Jokic

Raman spectroscopy study of anodic film on Ag43Cu37Zn20 alloy

Optoelectronics and advanced materials-rapid communications,Vol. 10, No. 9-10, September-
October 2016, p. 777 — 780.



5.Jelena Trajic, Milica Curcic, Mariano Casas Luna, Maja Romcevic, Michaela Remesova,
Matej Balaz, Ladislav Celko, Karel Dvorak, Nebojsa Romcevic
Vibrational properties of the mechanochemically synthesized Cu2SnS3: Raman study
Journal of Raman spectroscopy, 2022, 1-11
6. N. Romcevic, M. Curcic, V. Radojevic, J. Trajic, N. Paunovic, B. Babic, B. Hadzic, M.
Romcevic
Modulated interference effect by ZnS nanoparticles / 3-Mercaptopropyltrimethoxysilane quasi
core-shell structure: Far-infrared spectroscopy
Optoelectronics and advanced materials-rapid communications,Vol. 16, No. 7-8, July-August
2022, p. 359 - 363
7. Z. Lazarevic, Lj. Andjelkovic, M. Suljagic, A. Milutinovic, M. Curcic, J. Trajic, N.
Paunovic, M. Romcevic, B. Hadzic, N. Romcevic
Vibrational and magnetic properties of nano-sized CoFe204 obtained by various synthesis
techniques: a comparative study
Optoelectronics and advanced materials-rapid communications,Vol. 17, No. 5-6, May-June
2023, p. 247 — 254
8.Nebojsa Romcevic ,Branka Hadzic, Marija Prekajski Pordevi¢,Peda Mihailovic,Milica
Curcic, Jelena Trajic, Jelena Mitric, and Maja Romcevic
Effect of Laser Heating on Partial Decomposition of Bi12SiO20 (BSO) Single Crystal: Raman
Study
Journal of Spectroscopy, Volume 2023, Article ID 5490018, 8 pages

Jp Mununa hypunh je npomupuia obaactT UCTpakuBamba U MOKpPEHYyJa capajmby Ha
nosby MuKporactuka ca Anbhenujom Mnuh u Ilpenparom Komapxowm. Takohe, mocroju u

capaame ca Muctutyrom Jocud Ilanuuh.

3. EneMeHTH 32 KBAJIUTATHUBHY OLlEHY HAYYHOT JonpuHOca aAp Muiune

Rypuuh

3.1. KBajuTer Hay4YHHUX pe3yJiTara

3.1.1. Hayunu nugo u 3nauaj pesynimama

Hp Mwmna hypuuh je y cBOM JgocaiamimbeM HAydHOM paay ayTop Wi KoayTop 28

paga o6jaBbeHux y MehyHapogHUM W JgomMahwM dYacomucuMma U CaoNIITeHUM Ha



MehyHapoaaum u tomahum koHdeperujama. Ox tora ¢y 3 paga o0jaBJbeHa y MehyyHApOIHUM
yacomucuMa H3y3eTHUX BpeaHocTu kareropuje M21A, 4 paga objaBibeHa y BPXYHCKUM
Mehynapogaum uaconucuma M21, 14 y Bomehmm wuacomucuma kateropuje M22, 7 'y
MelhyHapoaHuM yaconucuMa kareropuje M23. ¥V kareropuju M32 kanguaar uma 1 pan,
300pHUIM ca MeljyHapoJHHMX CKyNoBa KaHAWAAT MMa 3 paga kareropuje M33 u 14 pamosa

kareropuje M34, xao u 2 mana nateHra kareropuje M92.
Kao ner Haj3HaYajHUjUX pasloBa KaHIUIATKUHE U3]1BAjaMOo:

1.M. Petrovi¢, N. Romcevi¢, J. Traji¢, W.D. Dobrowolski, M. Romcevi¢, B. Hadzi¢, M. Gili¢,
A. Mycielski

Far-infrared spectroscopy of CdT1.xSex(In): Phonon properties

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

2. M. Gili¢, M. Petrovié, R. Kosti¢, D. Stojanovi¢, T. Barudzija, M. Mitri¢, N. Romcevi¢, U.
Ralevié, J. Traji¢, M. Romcevi¢, 1. S. Yahia,

Structural and optical properties of CuSe2 nanocrystals formed in thin solid Cu-Se film,
Infrared Physics & Technology 78 (2016), 276-284.

3.J. Trajic, M. Romcevic, M. Petrovic, M. Gilic, P. Balaz, A. Zorkovska, N. Romcevic
Optical properties of the mechanochemically synthesized Cu2FeSnS4(stannite) nanocrystals:
Raman study

Optical Materials 75 (2018), 314-318.

4.Jelena Trajic, Milica Curcic, Mariano Casas Luna, Maja Romcevic, Michaela Remesova,
Matej Balaz, Ladislav Celko, Karel Dvorak, Nebojsa Romcevic

Vibrational properties of the mechanochemically synthesized Cu2SnS3: Raman study

Journal of Raman spectroscopy, 2022, 1-11

5. Nebojsa Romcevic ,Branka Hadzic, Marija Prekajski Pordevi¢,Peda Mihailovic,Milica
Curcic, Jelena Trajic, Jelena Mitric, and Maja Romcevic

Effect of Laser Heating on Partial Decomposition of Bi12SiO20 (BSO) Single Crystal: Raman
Study

Journal of Spectroscopy, Volume 2023, Article ID 5490018, 8 pages

Y mpBom paay (Infrared Physics and Technology) cy mnpoyuaBunu II-VI
MTOJTYTIPOBOTHUIIM KOJU HMMA]y BEJIHMKY MPUMEHY y HHAYCTPUJU (POTOIETEKTOpA, JTACEPCKUX

ypebaja, nucmieja, onpuukux MemopHja. OB MONYIPOBOJHULIN KPUCTAIUILY Y IIMHK OJNEeH U



BypuuTHO] cTpykTypu. CHuManu cy Wudparnpsenn crektpu CdTi1xSex(In) Ha pazmuauntum
Temreparypama. AHajan3a CHUMJbEHUX eKCIIEpUMEHTATHUX CIieKTapa je ypaleHa kopumhemeM
IUETeKTpUYHE PYHKIMjE KOja onucyje mia3MoH-(hoHoH naTepakiyjy. Kopumhen je I'enunenos
MOJIEJT 33 OTMCUBake POHOHCKUX MOJ0Ba. Kpucranu cy Hapactaiu bpuaymMaHOBOM METOIOM
Ha MHcTHUTYTY 32 du3uky y Bapmasu.

Y npyrom paxy (Infrared Physics & Technology) xanaunatkuma aeTabHO H3ydaBa
ONTUYKA U CTPYKTypHA CBOjCTBa JBO(a3HUX TaHKHX (uiMoBa. PamanoBa u mH(paupBeHa
CIEKTPOCKOIHMja Cy KopuilheHe 3a uaeHTUUKaIMjy U kBaHTU(duKanujy nse ¢ase. [Tomohy
Mozela 3a KoH(pajHMEHT onTuukuX (poHoHa onpehuBane cy BenumumHe yectuna CuSe; dase,
npu yemy je yTBpheHo na ce qmuMmeHsnje yectuna nosehasajy ca nmoBehameM aedspune huama.
Haxo je oBaj Mosie OTpaHMYEH Ha HAHOYECTHIIE MTPABUITHOT c(hepHOT 00IMKa, TOKa3aio ce aa
OH J1aje 100pe pe3yJTare U KOoJ| peaTHUX HAHOKPHCTAJIA KOjHU Cy HEMpaBUWIIHOT oOyinka. MHaue,
Oakap celleHWI MpuUNaaa rpynu METATHUX XaJIKOTCHHTHUX MOJYIPOBOJAHUKA, KOJU MOCTOJH Y
pazmuuntuM (azama u kpucranorpadckum paBauma, CuSe (mineral klockmannite), CuoSe,
CuSe, (mineral marcasite), CusSe> (mineral umangite)....a kpuctamorpadcke ¢opme cy
MOHOKJIMHUYHA, KyOHa, TeTparoHajaiHa, OpTOPOMOUYHA.....

VY tpehem pagy (Optical Materials) ananusupane cy BHOpalMoHEe KapaKTEPHCTHKE
MexaHoxemujcku cuHTetrcaHor CuxFeSnSs (Stannite). XRD u PamanoBa cniekTpockormnuja cy
METOJIe KOje ce KOPUCTE 3a KapakTepu3aiujy kpucraimHe ctpykrype CuFeSnSs. IMosummja
MO/I0Ba Ha EKCIIEPUMEHTAITHOM CIIEKTPY OJIF0Bapa TETPAroHaIHOj CTPYKTYPH OBOT MaTepHjana,
kao u OmHapHuM ¢azama FeS u SnS. MuTensurer monoBa OuHapHuX (aza ce cmamyje ca
BpEMEHOM MJieBewa. [1oTmyHO HecTajame nBe OnHapHe ¢daze oJroBapa BpeMeHY Koje je TyxkKe
o 90 MmuHyTa MiieBewa. Pey je 0 HaHOKpHCTally, KOJU j€ YETBOPOKOMIIOHEHTHH XaJIKOTE€HU].
Beoma je 6utan MaTepujasl KoJ ONITOENIEKTPOHCKE arinKaluje, 300T cBoje Majie TOKCUYHOCTH
U BEJHMKE 3aCTYIJbEHOCTH y 3eMJBbMHOj KOPH. Y30paK je MPUIIPEMJbEH MEXaHOXEMH]CKOM
cunte3oM Ha MHcTuTyTy 32 ['eoTexnuky y CnoBaukoj. Bpemena minesemwa cy 45, 60, 90 u 120
MHHYTa y atMoc(hepu aproHa.

VY uerBprom pamy (Journal of Raman spectroscopy) HacraB/beHa je capajama ca
HNuctutyrom 3a ['eotexnuky y CrnoBaukoj u mpommpeHa Ha MHctutyT 3a TexHonorujy y
Yemkoj. [erassHo je mpoyuaBaH HaHokpucTan CuzSnSs 300r Benuke NpUMEHE Yy COJapHUM
henujama. TpOKOMIOHEHTHU HAHOKPUCTAN 3aCTYIJbEH je Y 3eMJbMHO] KOPH, HHje TOKCUYaH U
ErOBU T0jeIMHAaYHU €JIEMEHTH IMOKa3yjy BEJUKY CTaOMIHOCT. AHaJIU3UpHE Cy BHOpalroHe
KapaKTepUCTUKE MeXaHOXeMHjcKu cuHTetucaHor CuzSnSs HaHokpucrana. PamanoBa

CIIEKTPOCKONH]ja je HeJeCTPYKTUBHA TEXHUKA KOja Ce KOPUCTHIIA 33 TIOTIYHY UACHTUDHUKALH]Y



KpHUCTaldHEe CTpyKType. Bpemena mneBemwma cy 15 cexkynnu u 5, 10, 15 u 30 munyra. ®da3zna
uaentupukanja ypahena je momohy Penrtrenoctpykrypue anamuse. I[locmarpanu cy
MojeIMHAYHH KOpally peakiyje n3Mel)y ereMeHTapHUX MpeKypcopa TOKOM IpoIieca MIICBEHba.
PamanoBa aHanm3a y3opaka ykasajia je Ha (OpMHpamke MOHOKIMHMYHHX M TETPArOHaTHHX
Cu2SnS3 daze. Mehy nukoBuma koju ¢y kapaktepuctuunu 3a CUxSNSsz (hazy peructpoBajii CMO
MOJIOBE KOjU HacTajy u3 OuHapaux ¢aza Cu-S, Sn-S u 6akap cynduna,xanaja u okcuam 6akpa.

Y nerom paxy (Journal of Spectroscopy) npoyvaBan je edekat jacepckor 3arpeBama
(;macepcke nuHUje 532 HaHOMETpPA) HA JSIMMHUYHY JEKOMITO3HIIH]Yy MOHOKpHucTana Bi12MO2g
gde je M=Si, Ge, Ti. Crenen pasrpaame AMPEKTHO 3aBUCH OJf TYCTHHE CHare M Tpajama
JACepCKOT TpeTMaHa, KOju c€ perucrpyjy ¢GoHoHCkuM PamaHoBuM crnektpuma. Hakon
nacepckor tpermaHa, AOM mepemHnMa ce perucTpyjy nojaaTHa Mmana cdepHa ocTpBa Ha
MOBPIIMHU. AHali3a 00aB/beHA Ha 03PAYCHUM U HEO3PAYCHUM y30pIIMMa je ITOKa3aya 3HauajHe
MIPOMEHE y CIEKTPY TPAHCMHUCH]jE, PEHATCHCKE IUpPAKIMjcKe IieMe, BepaeroBe KOHCTaHTE,
MarHeTHO-ONTHYKA CBOjCTaBa W aICOPIIIMOHOT KoeduimjeHTa. Marepujan 100HjeH HAaKOH
JIACEPCKOT 3payuermha MOXKE C€ ONMUCATH Kao Ccrenu(pUIHN HaHOKOMITO3UT KOjH C€ CacTOju O]
HaHO-00jekaTa Ha 0a3u OM3MYT OKCHJa U CWIMLHUJyM OKcuiaa (AumeHsuje ucmnoj 15 Hm y

NPEYHHUKY), KOju Cy pacriopeheru y Matpuiu o1 BiaSiOzo.

3.1.2. Ilapamempu Keanumema yaconuca

VY nepuoay ox 2013. mo 2024. (1Ba MOpoaAUIbCKA OJCYCTBA M PeU300p) y KaTErOpHju
M2la (MehyHapoaHu Yacomucd HM3Yy3eTHMX BPEIHOCTH) KaHIMIAT je 00jaBHO pajoBe y

CJ'Ie,Z[ehI/IM qacollmcuma:

1 pax y Journal of Alloys and Compounds Nd(2015) =5,316, SNIP(2015)=1,3

V kareropuju M21(BpxyHckH Mel)yHApOIHW YacONMCH) KAaHIMIAT je Yy TMEPOLy O
2013. no 2024., o6jaBuo pamose:

2 paga y Optical materials (M® (2015)=2,792, SNIP(2015)=0,86)

(D (2018)=3,080, SNIP(2018)=0,92)

1 pax y Journal of Raman spectroscopy M®(2021)=3,133, SNIP(2021)=0,91

VY xareropuju M22 (uctaknyTu Mmel)yHapoauu yaconuc) KaHAUIAT je je Yy IEPOAY O/

2013. 1o 2024., o6jaBuo pajose:



1 pax y Journal of Mining and Metallurgy section B-Metallurgy Nd(2014)=1,382,
SNIP(2014)=0,56

2 pana y Science of Sintering M®(2015)=1,132, SNIP(2015)=0,32, U®(2016)=1,174,
SNIP(2016)=0,38, Ud(2017)=1,374 , SNIP(2017)=0,57

1 pax y Journal of Physics and Chemistry of Solids Ud(2016)=3,995, SNIP(2016)=0,96

3 pama y Infrared Physics and Technology Md(2014)=3,238, SNIP(2014)=1,17,
Nd(2016)=3,238, SNIP(2016)=1,22, UD(2016)=3,238, SNIP(2016)=1,47,

1 pan y Processing and Application of Ceramics Ud®(2017)=1,804, SNIP(2017)=0,57

1 pan y Physica E: Low-dimensional Systems and Nanostructures Nd(2020)=3,369
SNIP(2020)=0,84

1 pan y Journal of Spectroscopy Nd®(2023)=1,914, SNIP(2023)=0,83

VY xareropuju M23 (mehynapoaHu 4dacomuc) kaHauaar je, y nepoxy ox 2013. mo

2024.,06jaBno pamose:

lpan y Journal of Optoelectronics and advanced materials 1d(2014)=0,678,
SNIP(2014)=0,21

4 pama y Optolelctronics and advanced materials-Rapid communications
N®(2016)=0,678, SNIP(2016)=0,19, 1®(2016)=0,678, SNIP(2016)=0,19, NP (2022)=0,695,
SNIP(2022)=0,19, Nd(2023)=0,695, SNIP(2023)=0,19,

1 pax y Optical and Quantum Electronics Ud(2018)=2,794, SNIP(2018)=0,92

bubnuorpadcku nokasaresbu cymupanu cy y cinezaehoj Tadenu:

IF M SNIP*

YkymHO 58,083 136 16,83
VYcepeameHo no WiaHky 2,074 4,857 0,601
YcpenmeHo 1o aytopy 3,148 7,583 1,057

VY xateropuju M33 caonmreme ca Mel)yHapoaHoOr ckyma IITAMIAaHO y LEJIMHH,
KaHIuaaT uMa 3 paga. Y kateropuju M34 (caonmmreme ca Mel)yHapoaHoOr cKyna mramMnaHo
y u3Bojy), y nepuoy ox 2013. no 2024. kanauaat je umao 14 uznarama Ha KoOH(epeHIHjama
MelyHapoJHOT 3Hauaja, Kao u 7 moryiaBjka y MoHorpadujama M14.

3.1.3.1103UTMBHA IMTHPAHOCT HAYYHHUX PAJOBAa KHIAMIATKHI:E



Ha man 25. 3. 2024. rogune, pagou n1p Mumune hypuuh cy nutupanu Buiie o 250
nyTta 0e3 ayromuraTa npema 6asu nogaraka Google Scholar. ITpema toj 6a3u Xupiios paxTop

KaHauaarta je 8.

3.1.4. Konkpemnu nayunu 000punoc Kanouoama y peanuzayuju pe3yimama

Hp hypuuh je om moderka cBoje Hay4yHE JENATHOCTH 3arociieHa Ha MHcTUTyTy 3a
¢usuky y beorpany, rae y okBupy JlabopaTopuje 3a ucTpakuBama y 00JIACTH €JIEKTPOHCKHIX
Matepujana n3Boau Behuny ekcriepumenara. Capahusana je v ca Jpyrum rpynama y KojuMa cy
M3y4YaBaHU PA3IMYUTH MaTepHjad rie je KoyernHuna ap Mwmwmna Rypuunh nana mponpunHoc
KaKO Yy KOMIUICKCHO] KapaKTepHu3alliju WCIIMTUBAHMX Y30paKa TaKO U y CBEOOYXBATHO]
aHaJIM3U YTHIIaja CHHTE3¢ Ha u3rie]] PaMaHOBHUX U (DOTOIyMHHECIICHTHUX CIICKTapa.

Kanmunar octBapyje BakaH JONPHHOC y IyOJWKalyjaMa, Tamo TJ/E je TPBU ayTop
CaMOCTaJTHO 00aBJba EKCIIEpUMEHTAJIaH paj, oOpary W aHanmu3y J0OMjeHUX pe3ynraTa, a Kao
jemaH ol KoayTopa IONPHHOCH KaKO CKCIIEPUMEHTAJIHOM paly Tako u omoryhasa Oosbe
carjiie/laBame, pa3yMeBame U MHTEPIpETANnjy J0OMjeHuX pesynrarta. Takohe kaHmuaar je
CBOJUM PaJIOM JIOTIPHHEIIA U TIOKPETakhy HOBUX IMpaBalia y OKBUPY MOCTOjehrX UCTPaKHBaHba
Ka0 M TMOYETKY HCTpPaXHBaka Yy HOBHM oOJacTMMa Hayke U TpuUMeHe PamaHoBe

CIIEKTPOCKOMHjE.

3.1.5. Mehynapoone capaome

Jp Mununa hypunh y4yectByje Ha npojekty y okBupy Criopasyma o Hay4HO] capajmby
m3melyy I[osbcke akagemuje Hayka u Cpricke akajeMuje HayKa U YMETHOCTH
- Elementary excitations in semimagnetic nanocrystals and nanostructures, 2008-10 maHac.
Kanaunatkumaje O6opaBuna Ha WMHCcTUTyTy 3a Qusuky, Ilosbcke akanemuja Hayka,
Takole je mpuMuIIIa 1 HEKOJIMKO TOCeTa.

Kao pesyntar oBe capaame myOIMKOBaHO je YKYIHO 7 paja.

3.2.2. AHra:oBaHoCT y (POpMHPAKY HAYYHUX KA/POBa

3.2.1. Ileoazowiku pao



Hp Mununia hypuwnh je momorna Maptunan ['nnrh oko u3pajae TOKTOpCcKe JucepTaimje
(Pakynrer 3a Puznuky xemujy, YHuBep3uter y beorpagy 2014. roauHe), a TOKTOpaHTKHUEbA

jOj ce 3axBanuiia y TE3H.

Taxohe, np Munuua hypunh je momorna oko u3pane teze CreBany AumutpujeBuhy

(Texunuxu daxynrer y bopy, Yausepsuter y beorpany 2015. ronune).

3.3. Hopmupame Opoja KoayTOPCKHX Paj0Ba, IATEHATA U TEXHUYHUX pellerha

Csaxwu o1 oBor 28 paga np Munune hypuuh cy exkciepumeHTanHe npupoe, mTo YeCTo
nojipa3yMeBa capajilby Bullle HHCTUTYHHja. Mimajyhu To y Buay, Opoj koayTopa Ha MOjeIMHUM
pagoBuma je Behu ox 7 M HOpMHpameM 00moBa THX panoBa y ckiamy ca [IpaBunHukoM
MuHHCTapCcTBA O TOCTYNKY, HAa4MHYy BpEIHOBAaKa M KBAaHTHTAaTHBHOM HCKa3HMBAIY
HAyYHOHCTPAXXMBAUKKUX pe3yliTaTa YKylaH HopMupaHu 6poj M pagoa usHocu 123,26 mito je
U Jajbe 3HATHO BUIIIE O] 3aXTeBaHOr MHHUMyMa ox 50 M OonmoBa 3a n300p y 3Bame BUIIN

HAay4YHH CapaJHUK.

Jp Mununa Rypuuh je koayTop [Ba NaTEeHTHA pelleha:

1. I1. Konapx, M. hypuuh, M. T'unuh, b. Xayuh, MOJUD®HKOBAHHU HOCAY 3A4
BEPTHKAJIHO IIO3HITHOHUPAKBE TABJIETHUX Y30PAKA O/ IIPAIIIKACTHX
MATEPHJAJIA KOJH JE J/IEO KOMOPE 34 BAKYYMHUPAHKE H X/IABEHE KOJA
CE KOPUCTH Y CIIEKTPOCKOIICKHM MEPEH,HMA, Peructap Maiaux IareHaTa
3aBoja 3a uHTENeKTyasny cBojuny MI12018/0028 ox 19.06.2018. roaune.

2. H. Cenakosuh, b. Xayuh, M. hypuuh, J. Mutpuh, . Manetruh POTHPAJYRH
MYJITH®YHKIIHOHAJIHH HOCAY 3A PEINPOAYLHBH/IHOCT MEPEHA
PA3JIHYUHTHX YBPCTHX Y30PAKA Y PAMAHOBOJ CIIEKTPOCKOITHJH,
Perucrap manux marenara 3aBoja 3a HHTeNEKTyainHy cBojuny MI12023/0057 ox 13.03.2024.

TOAWHCE.

3.4. PykoBoheme npojekTHMa, NOTIPOjEeKTHMA H NIPOjEKTHUM 3aJalMa



Hp Mununa Rypunh yuecTByje Ha nmpojekTiMa MUHHUCTApCTBA MPOCBETE M HAyKe Kao
1 Ha Mel)yHapOIHUM MPOjeKTHMA.

HAp Mwumuna hypumh ydectByje Ha mpojektuMa y okBHpy Cropasyma O HaydHO]
capanmu usmelyy Ilosbcke akanemuje Hayka u Cpricke akaJgeMuje HayKa U YMETHOCTH
- Elementary excitations in semimagnetic nanocrystals and nanostructures, 2008-10 manac.

buna je Ha aHraxoBaHa je Ha mpojeKkTy HWHTErpadHUX MHTEPAMCUUIUIMHAPHUX
UCTpaxuBama MuHHCTapcTBa npocBete U Hayke PenmyOmuke CpOuje — ONTOe1eKTPOHCKH
HAHOAUMEH3MOHH CHCTEMH — YT Ka npuMenu, 6poj 45003, 2011-2020.

Hp. Mununa Rypuuh ydectByje M Ha mpojekTy HaydHor ¢onma PemyOmmke Cpbuje
(MJEE) Hano o0jexTn y conmcrBeHoj MaTpuuu- cBojcrBenn komnosutu (HOOM-CeK),
6poj 7504386, 2022.-2025.

Kannunatkuma yuectyje u Ha mpojekTy [lokas konuenrta HMucTuTyTa 3a (Qu3uky
Beorpax Luminescent polish for Object Authentication Security (2024.) kao u Ha pojeKTy
Jloka3z konrenrta Ponma 3a Hayky PemyoOmuke Cp6uje Luminescent polish for Object
Authentication Security (2024.-2025.)

Kangugar je pykoBoauo moTnpojekToM Kapakmepuszayuja Hanouyecmuua u
Hanocmpykmypana TpojekTy ONTOEeNeKTPOHCKH HaHOAWMEH3MOHU CTUCTEMH - NYyT Ka

IIPUMEHU.

3.5. AKTHBHOCT Y HAYYHHMM U HAYYHOCTPYYHUM JAPyIITBHMA

Jp hypunh je unanuna Cprckor kepamuukor apymrsa. Ynan je pymrsa pusudapa,
Hpymrea 3a ETPAH u Ontuukor apymrea Cpouje.
Takohe, 6una je uman opraHuzanuoHor oxoopa koHdepenuuje KOHI'PEC METPOJIOI'A
2015, 3natubop, 12-15. okrobap 2015. roguse.
Jp hypuuh Ouna je u wiaH opraHu3anoHOr oj0opa koHdepeniuje The Seventh Serbian
Ceramic Society Conference - Advanced Ceramics and Application, September 17-19, 2018,
Belgrade, Serbia.

Kanaunat je perien3ent y udacomucuma Science of Sintering, Optoelectronics and

Advanced Materials—Rapid Communications, Advances in Mathematical Physics.

3.6. YTunaj Hay4YHuX pe3yJrara



3Hauaj Hay4YHUX pe3yJiTaTa KaHIUJIaTKUILE je ONHMCaH y Tauku 3.1, JOK ce ’UXOB YTHUILIA]

oryena y Opojy nuTara Koju Cy HaBeieHu y Tauku 3.1.3.

3.7. KoHkpeTaH IONPHHOC KAHIMIATA y peajiM3alMjy paJoBa y HAYyYHUM LEHTpUMA y

3eMJ/bU U HHOCTPAHCTBY

Hdp Mwmna hypuuh cBoja uctpaxuBama peanusyje y HMHcTuTyTy 3a QU3MKY Y
beorpany. Kannunatkuma je nana kibydaH JONPUHOC Y CBUM PaJIOBHMA TJI€ je MPBH ayTop,
3HAYajHO je JOMPHUHEIa CBAKOM PajJy Ha KOME jeé aKTUBHO YYECTBOBaJa U Jiaja je ouryuyjyhu
nonpuHoc BehMHU pazioBa Ha KOjuMa je moTnucana. then monpuHoc ce oryeaa y caMoCTaIHOM
EKCIIEpUMEHTAITHOM pajy, 00paau J0OMjeHnX pe3ysTara Kao U aHaJu3u JOOUjeHUX MoJaTaKa.
[Tomro je ped O EKCHEepHUMEHTATHO] (DU3UIM, IMOCTaBbAKE W H3BOEHE EKCIIepUMEHTa
Ipe/CTaB/ba 3HAyYajaH /€0 KaHAWAATKUIbMHE HAayYyHEe aKTHBHOCTH, y INTa Claja MpHUIpeMa
armapatype W TpuIpeMa y30paka 3a eKCIIEPHMEHT, ajli W o0pajna pesyirata Mepema y3
Kopumrheme onroBapajyhux TEOpHjCKUX MozeNa KOju MOAYIUPY HeH eKCIIEPUMEHT; Kao U Yy
nycamky HAy4YHMX WIaHaKa M KOMYHHUKAIMjU ca peleH3eHTHMa. Takohe, mompuHOC

KaHIUAATKUILEC ITPCACTABJba U PCUCH3UPALC YJIaHAKaA.

3.8. YBoaHa npenaBama Ha KOH(pepeHMjamMa, Ipyra npeaaBama  AKTHBHOCTH

Jp Mununa hypunh je 1o cana ogpxana jeqHo npeaaBama Mo NO3UBY:

- 17" Photonics Workshop, Kopaonik, March 10-14, 2024, Book of Abstracts15 (2024).

4. EneMeHTH 32 KBAHTUTATHUBHY OLIEHY HAY4YHOI JONPHHOCAa KaHauaara aAp Mwuimue
hypuuh
4.1. OcTBapenu pesyaratu nepuoay 2013.-2024. ronune



Osnaka rpyne | bpoj pagosa Bpoj 6oxoBa no Ykynan 0poj Ykynau 0poj
pany 0oxoBa HOPMHPAHHUX
ooxoBa
M21la 1 10 10 4,62
M21 3 8 24 21,18
M22 13 5 65 49,09
M23 6 3 18 12,81
M32 1 1,5 1,5 1,5
M33 3 1 3 3
M34 14 0.5 7 6,44
M92 2 12 24 24
YkynHo 152,5 123,26

4.2. Hopelje}be Ca MUHUMAJHUM KBAHTUTATUBHUM YC/JIOBUMA 34 H360p Y 3Balh€ HAYYHHA

capajHMK
Munumannu 6poj M 6oxosa OctBapeno/Hopmupano
YKynHo 50 152,5/ 123,26
M10+M20+M31+M32+M33 40 145,5/116,2
+M41+M42+M90 >
M11+M12+M21+M22+M23 > 30 117/87,7

Cnucak paaoBa u OCTaJIUX nyﬁ.ﬂmcaunja KaHANJIaTKHIbLE,




Pa3BpPCTAHUX MO BaxkehnMm kareropujama nponucanmx
NMPABUIHUKOM

*Cy 03HAYCHH PAJIOBHU KOjU yias3e y peu3oop

PAJOBH OBJAB/BEHH Y HAYYHUM YACOIIMCUMA MEBYHAPOIHOI'
3HAYAJA M20

PanoBu y meljyHapoaHom yaconucy u3y3eTnux Bpeanoctu (M21a):

* 1. N. Rom¢evi¢, M. Romcevic, W. D. Dobrowolski, L. Kilanski, M. Petrovic, J. Trajic, B.
Hadzic, Z. Lazarevic, M. Gilic, J. L. Ristic-Djurovic, N. Paunovic, A. Reszka, B.J. Kowalski,
I.V. Fedorchenko, S.F. Marenkin

Far-infrared spectroscopy of ZnixMnxGeAs; single crystals: plasma damping influence on
plasmon - phonon interaction

Journal of Alloys and Compounds 649 (2015) 375-379.

2. R. Kosti¢, M. Petrovi¢ Damjanovi¢, N. Romc¢evi¢, M. Rom¢evi¢, D. Stojanovi¢, Mirjana
COII]OI‘

Far-infrared spectroscopy of Cdl— xMnxS quantum dots

Journal of Alloys and Compounds 521 (2012) 134-140.

3. N. Romcevi¢, M. Petrovi¢-Damjanovi¢, M. Romcevi¢, M. Gili¢, L. Klopotowski, W.D.
Dobrowolski, J. Kossut, I.A. Jankovié, M. Comor

Magnetic field influence on optical properties of CdixMnS (x=0; 0.3) quantum dots:
photoluminescence study

Journal of Alloys and Compounds 553, 75-78(2013).

PanoBu y BpxyHckummelhynapoauum yaconucuma (M21):

* 1.M. S. Rabasovié, D. Sevi¢, J. Krizan, M.D. Rabasovié, S. Savié-Sevi¢, M. Mitri¢, M.
Petrovi¢, M. Gili¢, N. Rom¢evic¢

Structural properties and luminescence kinetics of white nanophosphor YAG:Dy

Optical Materials 50 (2015) 250-255.

* 2.J. Trajic, M. Romcevic, M. Petrovic, M. Gilic, P. Balaz, A. Zorkovska, N. Romcevic


https://www.sciencedirect.com/science/article/pii/S092583881200151X

Optical properties of the mechanochemically synthesized Cu2FeSnS4(stannite) nanocrystals:
Raman study

Optical Materials 75 (2018) 314-318.

3. Z.Z. Lazarevi¢, P. Mihailovié, S. Kosti¢, M.J. Romé&evié, M. Mitri¢, S. Petri¢evié, J.
Radunovi¢, M. Petrovi¢-Damjanovi¢, M. Gili¢, N.Z. Roméevié

Determination of magneto-optical quality and refractive index of bismut germanium oxide
single crystals grown by Czochralski technique

Optical Materials 34, 1849-1859 (2012).

*4 Jelena Trajic, Milica Curcic, Mariano Casas Luna, Maja Romcevic, Michaela Remesova,
Matej Balaz, Ladislav Celko, Karel Dvorak, Nebojsa Romcevic

Vibrational properties of the mechanochemically synthesized Cu2SnS3: Raman study

Journal of Raman spectroscopy, 2022, 1-11

PanoBu y ucraknyrum melhynapoaguum yaconucuma (M22):

1. Z. Lazarevié, S. Kosti¢, V. Radojevi¢, M. Gili¢, M. Petrovié¢ Damjanovi¢, and N. Romcevic¢
Raman spectroscopy of bismuth silicon oxide single crystals grown by the Czochralski
technique

Physica Scripta T157 (2013) 014046 (4pp).

*2. M. Petrovi¢, N. Romcevi¢, J. Traji¢, W.D. Dobrowolski, M. Romcevi¢, B. Hadzi¢, M.
Gili¢, A. Mycielski

Far-infrared spectroscopy of CdT1xSex(In): Phonon properties

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

*3. N. Romcevi¢, M. Gili¢, I. Anzel, R. Rudolf, M. Mitri¢, M. Romcevi¢, B. Hadzi¢, D.
Joksimovi¢, M. Petrovi¢ Damjanovié¢, M. Kos

Determination of microstructural changes by severly plastically defformed copper-aluminium
alloy: optical study

J. Min. Metall. Sect. B-Metall. 50 (1) B (2014) 61 — 68.

*4. J Traji¢, M. Gili¢, N. Romcevi¢, M. Romcevi¢, G. Stanisi¢, B. Hadzi¢, M. Petrovi¢, Y.S.
Yahia

Raman Spectroscopy of Optical Properties in CdS Thin Films

Science of Sintering 47 (2015) 145-152.

*5. Milutinovic Aleksandra N, Lazarevic Zorica Z, Jakovljevic Milka M, Hadzic Branka B,

Petrovic M, Gilic Martina, Dobrowolski Witold Daniel, N. Rom¢evié¢



Optical properties of layered 111-VI semiconductor gamma-InSe:M (M=Mn, Fe, Co, Ni)
Journal of Physics and Chemistry of Solids 89 (2016) 120-127.

*6. M. Gili¢, M. Petrovié, R. Kosti¢, D. Stojanovi¢, T. Barudzija, M. Mitri¢, N. Rom¢evi¢,U.
Ralevi¢, J. Traji¢, M. Romcevi¢, 1.S. Yahia

Structural and optical properties of CuSe2 nanocrystals formed in thin solid Cu-Se film
Infrared Physics and Technology 76 (2016) 276-284.

*7. Zeljka D. Nikitovié*, Martina D. Gili¢, Milica S. Petrovié, Nebojsa Z. Roméevi¢, Zoran
M. Raspopovi¢, Vladimir D. Stojanovic¢

Cross Sections and Transport Properties for Na+ in (DXE) Gas

Science of Sintering, 48 (2016) 379-386.

*8. Martina Gilic, MilicaPetrovic, JovanaCirkovic, NovicaPaunovic, Svetlana Savic-Sevic,
ZeljkaNikitovic, MajaRomcevic, Ibrahim Yahia, NebojsaRomcevic

Low-temperature photoluminescence of CuSe2 nano-objects in selenium thin films

Processing and Application of Ceramics 11 [2] (2017) 127-135.

*9, Milica Petrovié, Martina Gili¢, Jovana Cirkovié, Maja Romcevi¢, Nebojsa Romcevic,
Jelena Traji¢, Ibrahim Yahia

Optical Properties of CuSe Thin Films — Band Gap Determination

Science of Sintering, 49 (2017) 167-174.

*10. J. Trajic, M. Romcevic, N. Paunovic, M. Curcic, P. Balaz, N. Romcevic

Far-infrared study of the mechanochemically synthesized Cu2FeSnS4(stannite) nanocrystals
Infrared Physics & Technology 90 (2018) 66-69.

*11. MilicaCurcic, Branka Hadzic, Martina Gilic, V. Radojevic, Andjelika Bjelajac, Ivana
Radovic, Dejan Timotijevic, Maja Romcevic, Jelena Trajic, Nebojsa Romcevic

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

12. M. Petrovié, N. Romcevi¢, M. Romcevi¢, G. Stanisi¢, D. Vasiljevi¢-Radovié, J. Trajié, Z.
Lazarevic, S. Kosti¢

Spectroscopy characterization of MnSe nanoclasters randomly distributed in HgMnTe single
crystal

Journal of Crystal Growth 338, 75-79 (2012).

*13. Nebojsa Romcevic ,Branka Hadzic, Marija Prekajski Pordevi¢,Peda Mihailovic,Milica
Curcic, Jelena Trajic, Jelena Mitric, and Maja Romcevic

Effect of Laser Heating on Partial Decomposition of Bi12SiO2 (BSO) Single Crystal: Raman
Study



Journal of Spectroscopy, Volume 2023, Article ID 5490018, 8 pages

*14. M. Curéié¢, B.Hadzi¢, M.Gili¢, V. Radojevié, A. Bjelajac, 1. Radovi¢, D. Timotijevi¢, M.
Romcevié, J. Traji¢ and N. Romcevié

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

Panosu y mehynapoanum yaconucuma (M23):

*1. B. Hadzi¢, N. Romcevi¢, M. Romcevié, I. Kuryliszyn-Kudelska, W. Dobrowolski, M. Gili¢,
M. Petrovi¢-Damjanovi¢, J. Traji¢, U. Narkiewicz, D. Sibera

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

Journal of optoelectronics and advanced materials 16 (5-6) (2014) 508-512.

*2. S.P. Dimitrijevic, Z. Z. Lazarevic, *, M. Rajcic-Vujasinovic, S. B. Dimitrijevic, M.
Petrovic, M. Gilic, B. M. Jokic

Raman spectroscopy study of anodic film on Ag43Cu37Zn20 alloy

Optoelectronics and advanced materials-rapid communications,Vol. 10, No. 9-10, September-
October 2016, p. 777 — 780.

*3. MilicaPetrovi¢, M. Romdéevi¢, R. Kosti¢, N. Rom¢evi¢, W. D. Dobrowolski , M. Gili¢, B.
Hadzi¢, J. Traji¢, D. Stojanovié, Z. Lazarevic¢

Optical properties of Cd1xMn,S nanoparticles: off-resonance Raman spectroscopy
Optoelectronics and advanced materials-rapid communications, 10 (2016) 177 — 179.

*4. M. Gilic, R. Kostic, D. Stojanovic, M. Romcevic, B. Hadzic, M. Petrovic, U. Ralevic, Z.

Lazarevic, J. Trajic, J. Risti¢-Djurovic, J. Cirkovic, N. Romcevic

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

5.J. Traji¢, N. Rom¢evi¢, M. Gili¢, M. Petrovi¢ Damjanovié, M. Romcevi¢, V.N. Nikiforov
Optical properties of PbTeo95S0.05 single crystal at different temperatures: far-infrared study
Optoelectronics and Advanced Materials - Rapid Communications 6(5-6), 543-546 (2012).
*6. N. Romcevic, M. Curcic, V. Radojevic, J. Trajic, N. Paunovic, B. Babic, B. Hadzic, M.
Romcevic

Modulated interference effect by ZnS nanoparticles / 3-Mercaptopropyltrimethoxysilane quasi

core-shell structure: Far-infrared spectroscopy



Optoelectronics and advanced materials-rapid communications,Vol. 16, No. 7-8, July-August
2022, p. 359 - 363

*7. Z. Lazarevic, Lj. Andjelkovic, M. §u|jagic, A. Milutinovic, M. Curcic, J. Trajic, N.
Paunovic, M. Romcevic, B. Hadzic, N. Romcevic

Vibrational and magnetic properties of nano-sized CoFe204 obtained by various synthesis
techniques: a comparative study

Optoelectronics and advanced materials-rapid communications,Vol. 17, No. 5-6, May-June
2023, p. 247 — 254

350PHUIIN CA MEBYHAPOJIHUX HAYUYHUX CKYIIOBA (M 30)

M32:

* 1.17" Photonics Workshop, Kopaonik, March 10-14, 2024, Book of Abstracts 15 (2024).

M33:

* 1. M. Gili¢, M. Petrovié¢, B. Hadzi¢, M. Romcevi¢, J. Traji¢, N. Romcevié, Z. Lazarevic,
Structural Properties of Cu-Se-CuSe Thin Films,

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

* 2. 7. Nikitovi¢, M. Gilié, Z. Raspopovié¢, M. Curéié¢ and V. Stojanovié, TransportCoefficients
forLi+ in Dimethoxyethane, 29th Summer School and International Symposium on the Physics
of lonized Gasses, Aug.28-Sep.1, 2018, Belgrade, Serbia, CONTRIBUTED PAPERS AND
ABSTRACTS OF INVITED LECTURES, TOPICAL INVITED LECTURES, PROGRESS
REPORTS AND WORKSHOP LECTURES 59-62.

* 3. 7. Nikitovié, M. Gili¢, Z. Raspopovi¢, M. Petrovié and V. Stojanovié, Cross Sectionand
Transport Parameters For K+ in Dimethoxyethane, 28 th Summer School and International
Symposium on the Physics of lonized Gasses, Aug.29-Sep.2, 2016, Belgrade, Serbia,
CONTRIBUTED PAPERS AND ABSTRACTS OF INVITED LECTURES, TOPICAL
INVITED LECTURES, PROGRESS REPORTS AND WORKSHOP LECTURES 112-115.

* 4. Zorica Lazarevi¢, Stevan Dimitrijevi¢, Silvana Dimitrijevi¢, Milica Petrovi¢, Martina

Gili¢, Nebojsa Romcevi¢, Raman spectroscopy study of Ag43Cu37Zn20 alloy, The 47th



International October Conference on Mining and Metallurgy, October 4-6, 2015, Bor Lake,
Bor, Serbia, Proceedings 155-158.

M34:

*1. S. Kosti¢, Z. Z. Lazarevi¢, M. Romé&evi¢, A. Milutinovi¢, V. Radojevi¢, M. Petrovic-
Damjanovié, N. Z. Roméevié,Growth, Structural and Optical Studies of Neodymium Doped
Yttrium Aluminum Garnet, Book of Abstracts,The Third Serbian Ceramic Society Conference
»Advanced Ceramics and Application« September 29-October 1, 2014.

* 2. M.S. Petrovié, M.J. Roméevi¢, N.Z. Roméevi¢, W.D. Dobrowolski, M.I. Comor, Optical
Properties of Cd1-xMnxS Nanoparticles,43®Jaszowiec” 2014 International School &
Conference on the Physics of Semiconductors.

* 3. Milica Petrovi¢, Martina Gili¢, Vladimir Stojanovié, Zeljka Nikitovi¢, Zoran Raspopovié,
Nebojsa Romcevié¢, The kinetic energy dependence of association reactions for alkali metal
ions with dimethoxyethane, SEVENTEENTH ANNUAL CONFERENCE YUCOMAT 2015
Herceg Novi, August 31-September 4, 2015.

* 4. M. Gili¢, M. Petrovi¢, J. Cirkovié, B. Hadzi¢, M. Romcevié, N. Romcevi¢,
Photoluminescence Study of CuSe Thin Films, PHOTONICA2015 the Fifth international school
and conference on photonics 24 August — 28 August 2015 Belgrade, Serbia.

* 5. M. Petrovic, M. Gilic, B. Hadzic, M. Romcevic, N. Romcevic, J. Trajic,Z. Lazarevic,
Structural and optical properties of chemically deposited copper selenidethin films, The Fourth
Serbian Ceramic Society Conference »Advanced Ceramics and Application IV«September 21-
23, 2015.

* 6. M. S. Rabasovic, D. Sevic, J. Krizan, M. D. Rabasovic, S. Savic-Sevic, M. Mitric,M.
Petrovic, M. Gilic, N. Romcevic, Annealed nanopowders YAG and YAG: Dy prepared by
solutioncombustion synthesis, The Fourth Serbian Ceramic Society Conference »Advanced
Ceramics and Application 1V«September 21-23, 2015.

* 7. N. Roméevié, M. Petrovié, M. Gili¢, V. Stojanovié¢, Z. Nikitovié, Z. Raspopovi¢,
Dependence of the kinetic energy of association reactions for alkali metalions with DXE, The
Fourth Serbian Ceramic Society Conference »Advanced Ceramics and Application
IV«September 21-23, 2015.

* 8. Martina Gili¢, MilicaCur¢ié, Jovana Cirkovi¢, Uro§ Ralevi¢, Miodrag Mitrié¢,Tanja

BarudZija, Svetlana Savié-Sevié, Nebojsa Roméevié, Ibrahim Yahia, OR10 Optical and



structural characterization of Se-CuSe2 thin films, The Fifth Serbian Ceramic Society
Conference »Advanced Ceramics and Application V«September 21-23, 2016, Belgrade,
Serbia.

* 9. Branka Hadzi¢, Nebojsa Romcevi¢, Maja Romcevi¢, Witold Dobrowolski, Martina Gili¢,
Milica Petrovi¢, Dusanka Stojanovié, Zeljka Nikitovicand Zorica Lazarevié, Sample
preparation method influence on SOP modes in ZnO(Mn), EIGHTEENTH ANNUAL
CONFERENCE YUCOMAT 2016Herceg Novi, September 5-10, 2016.

* 10. Z. Nikitovié,M. Gili¢, Z. Raspopovi¢, M. Petroviéand V. Stojanovié, Cross Section and
Transport Parameters for K+in Dimethoxy Ethane, 28thSummer School and International
Symposium on the Physics of lonized Gases S P | G 2016.

* 11. J. Trajic, M. Romcevic, M. Petrovic, M. Gilic, N. Paunovic, P. Balaz, A. Zorkovska,N.
Romcevic, Optical properties of the mechanochemically synthesized Cu2FeSnS4(stannite)
nanocrystals, The Sixth Serbian Ceramic Society Conference »Advanced Ceramics and
Application«September 18-20, 2017,Belgrade, Serbia.

* 12. Martina Gili¢ and Milica Cur¢i¢, Optical and stryctural propertiesof nanostructured
semiconductors, The Seventh Serbian Ceramic Society Conference »Advanced Ceramics and
Application«September 17-19, 2018, Belgrade, Serbia.

* 13. M. Cur¢i¢, M. Gili¢, B. Hadzi¢, J. Traji¢, Z. Lazarevi¢, M. Romcevi¢, V. Radojevi¢,
A. Bjelajac, I. Radovic, P. Balaz, N. Rom¢evi¢, Preparation and optical properties of ZnS/Poly
(methylmethacrylate) nanocomposite, The Seventh Serbian Ceramic Society Conference
»Advanced Ceramics and Application«September 17-19, 2018, Belgrade, Serbia.

* 14. 7. Nikitovi¢, M. Gili¢, Z. Raspopovi¢, M. Curgié and V. Stojanovi¢,Transport
Coefficients for Li+ in Dimethoxyethane,29th Summer School and InternationalSymposium on
the Physics of lonizedGasesS P | G 2018.

7. MATUCTAPCKE U JOKTOPCKE TE3E (M 70)

M71

Mumuna hypuuh (2013.) "Hcenumusarwe ymuyaja maneana na onmuuke ocooune
yekosouckux noaynpogeoonuxa muna HgixMnxTe1ySey u CdixMnkS" (moxTopcka

ucepTaimja).

9. ITATEHTH
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1. I1. Komapx, M. hypumh, M. T'mmh, b. Xaypuh, MOJH®UKOBAHH HOCAY 3A4
BEPTHKAJIHO IIO3HITHOHUPABE TABJIETHHX Y30PAKA O/ IIPAIIIKACTHX
MATEPHJAJIA KOJH JE /[EO KOMOPE 34 BAKYYMHPAHWE H X/IABEILE KOJA
CE KOPUCTH Y CIHIEKTPOCKOIICKHM MEPEHHMA, Perucrap Manux nareHara
3aBoja 3a uHTeNneKkTyany csojuny MI12018/0028 ox 19.06.2018. rogune.

2. H. CenakoBuh, b. Xaywh, M. Rypumh, J. Murpuh, JI. Manetuh POTHPAJYRH
MYJITH®YHKIITUOHAJIHU HOCAY 3A PEIIPO/AYLHIHBUITHOCT MEPEHA
PA3JIMYUHTHX YBPCTHX Y30PAKA Y PAMAHOBOJ CIIEKTPOCKOIINJH,
Perucrap manux narenara 3aBojia 3a MHTeNeKTyalnHy cBojuny MI12023/0057 ox 13.03.2024.

TrOJIMHE.
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HOBW CAL : _
Anexc IX Yrosopa o peanuzauuju Itpojexra MMM 45003 y nepuony anpun - geuembap

2018. roanune

Ha ocHoBy un. 10, 97. cta 1. u 104. 3axoHa 0 HayYHOMCTPAXXHBAYKOj JETATHOCTH
(,,Cnyx6enu rnacauk PC”, 6p. 110/05, 50/06-ncniparka, 18/10 u 112/15) - y nasmem TekcTy:
3aKoH), caryiacHO AKTy 0 u300py, BpeHOBaYy i QpuHaHcHpamy [Iporpama OW/TP/UUH 6poj
451-01-967/2010-01 on 20. maja 2010. ronuHe (y Aa/beM TEKCTY: AKT), Y IPOjEKTHOM LHKITYCY
uctpaxusama of 2011. roguse, unje puHaHCHpame ce HacTaBiea J0 31. meuembGpa 2018.
rogune, no Pemewy Buane 05 6poj: 021-162/2018 ox 11.01.2018. romuue (,,Cnyx6enu
raacauk PC”, 6poj 3/18), a y Be3u ca Taukom 4. Omiyke O pacropeny Cpencrasa 3a
(unancupame HCTPaXHUBaEa IO IPOjeKTHMA OX0OpeHnM y okBupy nporpama OW/TP/UWHU y
nepuony ox 1. ampuna go 31. penembpa 2018. rommue, Gpoj: 451-03-1283/2018-14 on
04.04.2018. ronuHe, yroBopHe cTpaHe:

1) PEIIYBJIMKA CPBHUJA — MuHHCTapCTBO NPOCBETE, HAYKE M TEXHOJIOIIKOT pa3Boja,
beorpan, Hemamwuna 22-26, ITMB 102199748, matuunn 6poj: 17329235 (y mamem Tekcty:

MHHMCTapCTBO), KOje Npe/ICTaBba MMHHCTAp [IPOCBETE, HAYKE M TEXHOJIOLIKOT Pa3Boja,
H

2) PEAJIM3ATOPHU MCTPAXVIBAIDA - yyeCHHUH y peaslu3alliji HAYIHOUCTPAKHBAYKOT

IpojexTa: :

2. 1) KpumunamucTHUKO-IONHIMjCKa akanemuja y beorpany, IIMB 104629251, maTu4nu
6poj:17672355, pauyn KJC 6poj 840-0000001751660-26, kora 3actyna mpod. ap
['opan bomkoeuh , B.1. nekaHa

2.2) Vuusepsurer I[lon Hesbur, ®akynrer 3a mocnoBHe crymuje y Beorpany, ITHB
100035467, matuyru 6poj:17241117, paayn KIC 6poj 840-0000014505763-46, xora
3actyna ap Tatjana [{BeTkoBCKH , ekaH

2.3) VYuueepsurer y beorpamy, I'paliesunckn ¢akynrer, IIUB 100251144, maruunm
6poj:07006454, paayn KIC 6poj 840-0000001437660-59, xora 3actyna ap Bparko
Boxuh , nexan

2.4) Vuusepsurer y beorpany, Enextporexuuuku dakynrer, IIUB 101206130, matuynu
06poj:07032498, payyn KIC 6poj 840-0000001438660-66, xora 3actyma ap Muio
Tomamesuh , nexan

2.5) Vuusepsurer y beorpany, MHCTHTYT 3a HykneapHe Hayke 'Bunuya', [TMB 101877940,
MatHyHu 6poj:7035250, pauyn KIC 6poj 840-0000000011723-73, kora 3acTyna ap
Munnua Mapuera Kanuncku , JupexTop

2.6) VYnusepsurer y beorpamy, HMucturyr 3a ¢usuky, ITUB 100105980, matuunu
6p0j:7018029, pauyn KJC 6poj 840-0000000020723-39, kora 3actyna ap Asekcaniap
Borojeruh , qupexrop

2.7) VYmnusepsurer y beorpapy, Mamuncku daxynarer, IIMB 100209517, Maru4HH
6p0j:07032501, pauyn KJC 6poj 840-0000001876660-28, kora sactyna np Paausoje
Murpoeuh , gexkax

2.8) Vaumeepsurer y beorpamy, Cromaronomxku dakyarer, ITMB 100125119, marnunu
6p0j:07001991, pauyn KIC 6poj 840-0000001122660-85, kora 3actyna ap Mupocnas
Byxanunosuh , nekan

2.9) VYuumsepsurer y Beorpany, Texnonoumko-meranypumky dakynrer, [IMb 100123813,
matudHK 6p0j:07032552, paayn KJIC 6poj 840-0000001441660-87, kora 3acTymna ap
‘Hophe Janahkosuh , nexan

2.10) Vuusepsutet y Hosom Cany, @axynrer Texuuykux Hayka, [IAB 100724720, matuusu
6p0j:08067104, pauyn KJC 6poj 840-0000001710660-30, xora sactyma ap Paae
HopocnoBayky , nexaH



2.11) VYuueepsurer VHMOH y beorpany, ®@akynrer 3a nocnoBHoO MH]IYCTPH]jCKH MEHALIMEHT Y
Munanenosuy, [TMB 102520146, matuunu 6poj:17434977, pauyn KJC 6poj 840-
0000009329763-92, xora 3actyna ,

2.12) VYuusepsuter Yuuon, Pauynapcku daxynrer y beorpany, [TUB 102971356, maruusu
0p0j:17489453, pauyn KJC 6poj 840-0000013144763-25, kxora sactyna p parau
Muneruh , gexan

3aKIbYUYjy

Anexc IX
OCHOBHOT yrosopa o peanusauuju [Tpojekra MM y nepuony ampmi - neuembap 2018.
TOHHE y UMKJTyCy HCTpaskuBama oa 01.01.2011. xo 31.12.2018. roaqune

Ynan 1.

OBHM aHeKCOM ce Mera U JI0NYbYje OCHOBHH Yrosop o peamusauuju [Tpojexra MUU,
Tako wTo ce ypehyjy Mmehycobua mpaBa u obasese YrOBOpHHX cTpaHa u Pyxooamona
[Ipojekta y  peanuzammjn u (pHHAHCHpamy  HAay4YHOHCTP@KMBAYKOT  [POjeKTa:
"ONTOENeKTPOHCKH HAHOJMMEH3HOHH CHCTEMH - YT Ka IPUMEHH", eBHIeHUHOHH 6poj MMU
45003 (y mamem Tekcry: Ilpojekar MMH) y nepuony anpuin - neuembap 2018. roguue y
Texyhem Lukiycy uetpaxusama on 01.01.2011. no 31.12.2018. romuse.

Ounancupame peanusauuje ITpojexra MAU y nepHony jamyap-mapt 2018.roguue
H3BPIIEHO je y cKaly ca ommykoMm 6poj: 451-03-496/2018-14 ox 29. janyapa 2018. roauge.
Peannsaropu ucrpaxusama Ha [pojexty UMM no osom aHEKCY Cy NpaBHa Jiia u3 wiaga 104.
craB 1. 3akoHa.

Yaan 2.

Ykynan o6um uctpaxusarma na Ipojexty UMY usnocu 342 HCTPaKMBa4YKHX MeCEIH.

PykoBonunan Ilpojexra MU je ap Hebojma Pomuesuh, HAyYHHU CaBETHHK 3aroC/IeH
Y Hay"HOMCTPaXXHBAYKOj Opranusamuju: MucTtuTyT 3a dusuky y Beorpany ( y namem Tekery:
Pyxosoaunan [Tpojekra).

Onnyky o onpehusarsy npyror nuua 3a Pykosoauona [IpojexTa noHOCH MEHHCTAp, V3
npubas/beH0  00pa3IoKEHO IHCAHO MHUIIIBbEIbE pykoBoAMnaua cBux Peanusatopa
HCTPaXXKMBaka. YKOJIUKO PeaiM3aTop, Ha [IMCAHH 3aXTEB, HE JIOCTABH MHIIbEHE y poky ox 8
flaHa, cMatpalie ce na je MHILbeme O MpeaIory 3a oapehuBame Apyror pykoBomHoNa
MO3HTHBHO. :

IIpojexar UMW uune cnepehu notnpojext:

- Ilotnpojexar 1: "Cunresa Hanomarepujana u CTPYKTYpa", 4HjH je PyKOBOIHIAL
Mapruna I'nnuh, Hayunu capagauk

- [Totnpojexar 2: "Teopuja onTHYKHX 0cOGHMHA HaHOCTPYKTypa", YHjH je pyKOBOJHIAI
Munan Tanuh, pepoBru npodecop

- Tlotnpojexar 3: "EnekTpoHCKH NpHHLMIM Gopmupama u dyskuHOHHCama
HAaHOCTPYKTypa ", 4uju je pykosomunan Msanwa Pamucasmwesuh, puumm Hay4HHU
capaHHK

- Ilotnpojexar 4: "[lpuMena padyHapa y 0Be3MBaky TEOPH]CKHX, €KCIIEPUMEHTATHHX
H [IPUMCHCHUX UCTpaXuBama", unjy je pykoBoaunan Cresan Munuakosuh, peoBHu
npodecop

- Totnpojexar 5: "Kapaktepusaumja nanohectuma u HaHOCTPYKTypa", 4HjH je
pykoBoaunan Mununa Rypuuh, Hayunu capagauk

- llotnpojexar 6: "Mcnutupame eneKTpUYHHX KapaKTepPUCTHKA HOBHX MaTepHjajia
[IPOjEKTOBAK-E CEH30pa Ca ONTHYKHM BIaKHHMA", U jH je pykoBoaunan Bpanka Xayuh,
HAayYHH capaJHuK




- Mornpojekar 7: "HaHOCTPYKTYPHH OITOENEKTOHCKH CEH30PCKH CHCTEMH'", YHjH je
pyxoBozunan Ileha Muxaunosuh, Banpensn npodecop

Ynan 3.
OsuMm anexcom ce yrephyje cnenehin usHoc u cTpykrypa 6yuera [Ipojexta UMH no 31.
neuembpa 2018. roguue u TO:
1) Haknane 3a paq HCTpakuBaya, OJHOCHO CapaJHMKa AHTAXOBAHUX HA
Ipojexry MMU (y masbeM TeKCTy: HCTpakuBay) y 6pyTo M3HOCY, oJpehieHe cy MHOXKECHEM
ONOOPEHMX HCTPaXMBa4-MECELH 3a CBAKOT HCTPaXHBaua, ca OAroBapajyioM LEHOM
MCTpaXXHBay-Mecela Koja ce yrsphyje mocebnom omnykom munuctpa ([Ipuior 2).

¥ cxiany ca onpenbama wiana 7.4. OcHoBHOr YroBopa 0 peanusanmju ITpojexra UMK
W wiana 36. AKTa, MCTpaXHMBaYMMa KOjH MOYEB Off JaTyma 06jaBIbuBarsa JaBHOT mo3uBa (23.
maja 2010. rogune), HUCY HABOIMIM IIyHY adHIIMjALH]y IPHITHKOM MyBIMKOBakba pajnoBa Ha
HaumH yrBphen Opnykom munMcTpa 6poj 451-03-3558/2011-14 ox 18.10.2011. roamme,
HaKHaJia 32 HayYHOMCTpaXKkMBa4ku pan he ox anpuna 2018, roguse 6utn ymameHa, u To: ca
M3HOCOM 04 5 yMECTO 8 MCTPaXKMBay MECCLIHM 3@ HCTPAXKMBAYE 3aMOCICHE HA BHCOKOIKOJICKAM
YCTaHOBaMa, OIHOCHO, ca H3HOcoM oa 10 ymecro 12 mcTpakmBau Mecel 3a HCTpaskMBaye
3aII0CICHE Y HHCTHTYTHMA H Y PErMCTPOBaHHMM HHOBAIlMOHMM OpraHHM3alijaMa u3 wiana 104,
3akoHa. YMameH H3HOC, y CKIafy ca wianoM 3.2. rope HasesaeHe Ommyke, UcTpakuBauu he
npumMarH cBe JOK MuHHMCTapcTBY He [OCTaBe NOTHMCaHy M3jaBy ma he mpu Gyayhem
06jaB/buBay HAYYHUX PaJ0oBa [IMCATH [IYHY aduIIMjalm]y 3 wiaHa 36. AKTa;

2) /lMpekTHM MaTepujalHH TPOLIKOBH HcTpaxusama (JIMT) koju cy y
(yHKuMju 0baB/bama HayYHOHCTpaXXHBavKor pana Ha ITpojexty MU y 2018, roguuu a KOjH
Cy O CTPYKTYpPH:

2) 1.  JMT I / pexwuja, TpOmKOBM pajia JMua 3amoOCHEHHX KOJI peanusaTopa
MCTPAXHBamka Ha CTPYYHHM, aIMHHUCTPATHBHUM H TEXHUUKHUM ITOC/IOBMMa, K0 M TPOLIKOBH
CJICKTPHYHE EHEPIHje, BO/E, IPejarba, KOMYHAIHHX YCIIyra ¥ CIMYHUX TPOIIKOBA PeaTu3aTopa
Iporpama NpojeKTHOr GUHAHCHPaRHA.

2)2.  [OMT II - TpomkoBH: Koju cy y GyHKUMj1 06aB/baka HAYYHOMCTPAKHBAYKOT
pana Ha Ilpojexty MMM y 2018. roaunn, a ogHoce ce Ha: HaGaBKy NOTPOIIHOT MaTepHjana,
CHTHE ONPEME M CHTHOI' HHBEHTapa, TPOLIKOBE CIYXOEHHX NyTOBaha YIAHOBA IIPOjEKTHOT
THMa, TPOLIKOBE AMCEMHHALIM]E PE3Y/ITaTa NCTPAXKUBaba, TPOLUIKOBE yCIyra HCTpaXKUBauUMa
H CIOWYHMX TpPOIIKOBA peanH3aTopa MNporpaMa MNpOJEKTHOT (HMHAHCHpama Y (QYHKIOMjH
00aB/barba MPOjeKTHHX aKTHBHOCTH.

Yanan 4.
Cacrasnu J1e10BH OBOT aHeKca Cy cnefiehu mpunosu:

Hpunor 1. Onmc, o4eKUBAHH KIbY4YHH PE3YITATH M 3Ha4aj McTpaxkusama IIpojexta MM
no 31. neuemGpa 2018. roauHe, mporpaM ca AMHAMHKOM M IUIAHOM paja,
NJJaHUPAHUM pEe3yITaTMMa M POKOBHMA pealii3allije HCTPAKHBAhA,

Ipuior2.  Ilene nctpaxusau-mecenn yrephene 3a nepuoa anpui-aenembap 2018, roxuse
Y CKJIaJly Ca KaTeropHjoM ¥ HCTPaXXHBAYKHM, HAYYHHM H CApaJHAYKHM 3BamhEM
MCTpaxkHBa4a W3 wiana 69. 3akoHa, kora cy Peanmzaropu wucTpaxkuBama
YKJBYYHIM Ha MIPOjJEKTHO (PMHAHCHpame Yy CKIaxy ca 3akoHoM u wi. 22-24.
Axta. Bucuny ytephene leHe ucrpaxuBay-mecena MHHHMCTapCTBO MOXe
MemaTH y ToKy peanusauuje IIpojekra MMU y ckmany ca pacnosoXuBUM
OYLIETCKHM Cpe/ICTBHMa;

Ilpuaor 3. Comcak uCTpaxMBaya aHIaKOBaHMX Ko Peammsatopa ucrpakubama ca
O3HAKOM KaTeropuje y Kojy Cy pasBpcranm cariacHo w€wi. 11-18. Axra, ca
yrBpheHOM HakHaJOM 3a HAayYHOMCTPaXMBA4YKH pan y 6pyTo M3HOCY, KoOja
Canp>kKd: HETO M3HOC 3a WCIJIATY M M3HOC NpHIazajyher mopesa u AonpuHOCA.
BpyTo HakHanma 3a HayYHOMCTPAXUBAYKM Pl HCTPAKUBAYA KOJU CY 3AMIOCTEHH

3



Yaan 13.

Osaj yroBop je caummbeH y 16 (LecHaecT) NCTOBETHUX IPUMEPAKa, O/ KOjUX
1O jesiaH 3a cBaKoT Peanusaropa HcTpaxkuBama, jefa 3a pykosoauona I1pojexra, a
TpH 3a MuHHCTapCTBO.

V Beorpany, nana 19. 04. 2018. rogune
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The polymer nanocomposite ZnS/Poly (methylmethacrylate) was prepared by the solution casting method and
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 [9,10]. 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.
E-mail address: martina@ipb.ac.rs (M. Gilic).
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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 (wio) and transversal optical
phonon frequency (wro), 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 50 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 analysis of the optical properties of mechanochemically synthesized stannite Cu,FeSnS, nanocrystals
has been performed using far-infrared spectroscopy. The CuyFeSnS, stannite nanocrystals were synthe-
sized mechanochemically from elemental precursors Cu, Fe, sn, and S. Milling time was 45, 60, 90 and
120 min. Reflectivity spectra were analyzed using the classical form of the dielectric function, which
includes the phonon and the free carrier contribution. The influence of milling time on synthesis of stan-
nite Cu,FeSnS, is observed. Among the modes that are characteristic for the stannite Cu,FeSnSs, we reg-
istered the modes of binary phases of FeS and SnS. The total disappearance of the binary phases of FeS and
snS and forming pure CuzFeSnS, is observed when the milling time is 120 min. Effective permittivity of
Cu,FeSnS4 and binary phases of FeS and SnS were modeled by Maxwell - Garnet approximation.

© 2018 Elsevier B.V. All rights reserved.

1. Introduction

Stannite (CuzFeSnS,) is one of the best-known sulphide miner-
als, not only because of its economic importance as a tin ore, but
also because of its structural and physical characteristics [ 1] such
as adequate direct band gap (1.0-1.5 eV), low toxicity and a rela-
tively high abundance of the elements in the Earth's crust [2]. Its
constituents are abundantly available |3 .

To deal with the increasingly severe energy crisis, research on
high-efficient and low-cost solar cells is of pressing need and of

* Corresponding author.
E-mail address: jelena@ipb.ac.rs (J. Trajic).

hups:_.’fc!m.orgfIU,1U1[’:(;.mﬂ‘arcd.2(l18.02,(1 10
1350-4495)© 2018 Elsevier B.V. All rights reserved.

great significance. Various types of semiconductors such as CdTe,
Cu(In,Ga)Se; and TiO,, have been extensively studied for thin film
solar cells. Nevertheless, due to the toxicity of Cd and the limited
availability of In and Ga, naturally abundant and non-toxic
photo-voltaic materials are of considerable interest (4]. Quaternary
semiconductor Cu,FeSnS, is one of promising photovoltaic materi-
als as an alternative absorber layer for the development of low-cost
and environment-friendly thin film solar cells due to its analogous
crystal structures to Cu(In,Ga)Se,, suitable band gap and high
absorption coefficient [5].

Several low-cost, highly efficient, environmental friendly and
easy-to operate methods have been developed for preparation of
Cu,FeSnS,, such as pulse laser and electro deposition [6], hot
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The analysis of the vibrational properties of mechanochemically synthesized stannite CuzFeSnS4 nano-
crystals has been performed. X-ray diffraction (XRD) and Raman spectroscopy are techniques used to
characterize the crystal structure and compositional purity of stannite Cu;FeSnSg nanoparticles. The
detailed analysis of the experimental spectra has allowed us to determine the frequency and symmetry
assignment of the main and weaker peaks. The milling time influence on synthesis stannite CuFeSnSy

from elemental precursors Cu, Fe, Sn and S is observed. Among the peaks that are characteristic for the
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stannite CuFeSnSs, we registered the modes of binary phases of FeS and SnS. The total disappearance of
the binary phases of FeS and SnS is observed when the milling time is longer than 90 min.

© 2017 Published by Elsevier B.V.

1. Introduction

Intensive research has been conducted on the development of
earth-abundant solar cells to replace high-efficiency solar cells,
which use the rare and expensive elements like In, Ga and Te and
toxic elements like Cd and Se. Recently, a new approach has
emerged for a large-scale fabrication of solar cells based on the
synthesis of nanocrystals that can be either annealed into large-
grain thin films for the second generation solar cells, or used it to
fabricate into nanocrystal arrays for the third generation solar cells.

The quaternary chalcogenide CuzFeSnS, (CFTS) is important and
interesting material because it has many suitable characteristics for
photovoltaic and optoelectronic applications, such as adequate
direct band gap (1.0—1.5 eV), low toxicity and a relatively high
abundance of the elements in the Earth's crust [1], and its con-
stituents are abundantly available [2].

Theoretical calculations have demonstrated that the presence of
tetrahedrally coordinated copper atoms is a critical feature for the
exhibition of good photovoltaic properties of chalcogenide ab-
sorbers [3]. CupFeSnS4 (CFTS) is a tetrahedrally coordinated semi-
conductor in which each sulphur anion is bonded to four cations
and each cation is bonded to four sulphur anions, which enabled

* Corresponding author.
E-mail address: jelena@ipb.ac.rs (J. Trajic),
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Cu,FeSnS, to be another possible earth-abundant alternative ma-
terial for solar cell applications [4—6]. Compared with inefficient
traditional sputtering [7] or evaporation [8] methods of preparing
Cuy-1l—-IV—VI4 group semiconductor materials, low-cost, highly
efficient, environmental friendly and easy-to operate solution ap-
proaches have been studied widely, such as pulse laser and electro
deposition [9], hot injection [10], electrospinning [11], dip coating
[12], and microwave assisted approach [13-15]. However, these
techniques are complex as well as time-consuming, and require
high temperature, while in some cases it is necessary to use the
toxic organic solvents. Mechanochemical treatment is a powerful
technique for synthesis of a wide range of materials where the high
energy milling is being applied to induce and speed up chemical
reactions [ 16,17]. This approach is simple, solvent-free, and repro-
ducible, and also the synthesis might be easily scaled up.

X-ray diffraction (XRD) and Raman spectroscopy are the most
commonly used techniques to characterize the crystal structure
and compositional purity of stannite CuzFeSnS4 nanoparticles. In
contrast with XRD based techniques, Raman scattering can provide
more reliable information about the crystalline structure of the
samples and the potential presence of structural and chemical
inhomogenities as secondary phases or polytypes, and also localize
them spatially [18]. Various methods, including Raman spectros-
copy of quaternary crystals have been the subject of intensive re-
searches over the last few years. For example, Raman spectroscopy
was used to analyze polycrystalline thin films of CuzZnSnS, [2.19],
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Abstract:

Copper selenide thin films of three different thicknesses have been prepared by
vacuum evaporation method on a glass substrate at room temperature. The optical properties
of the films were investigated by UV-VIS-NIR spectroscopy and photoluminescence
spectroscopy. Surface morphology was investigated by field-emission scanning electron
microscopy. Copper selenide exhibits both direct and indirect transitions. The band gap for
direct transition is found to be ~2.7 eV and that for indirect transition it is ~1.70 eV.
Photoluminescence spectra of copper selenide thin films have also been analyzed, which show
emission peaks at 530, 550, and 760 nm. The latter corresponds to indirect transition in
investigated material.

Keywords: Copper selenide; Thin films; Semiconductors; UV-VIS-NIR spectroscopy;
Photoluminescence spectroscopy.

1. Introduction

Copper selenides are interesting metal chalcogenide semiconductor materials. They
exist in many phases and structural forms: different stoichiometry such as CuSe
(klockmannite), Cu,Se,, CuSe; (marcasite), a - Cu,Se (bellidoite), Cu;Se, (umagnite), CusSe,
(athabaskite), CusSe, etc., as well with non-stoichiometric form such as Cu,.,Se (berzelianite),
and can be constructed into several crystallographic forms (monoclinic, cubic, tetragonal,
hexagonal, etc.). Their color ranges from blue black to bluish green depending on the type of
stoichiometric composition. Special constitutions of these compositions make copper selenide
an ideal candidate for scientific research.

Copper selenide is a semiconductor with p-type conductivity. It has both direct and
indirect transitions so the presence of both band gaps, direct and indirect, is observed. The
band gap of copper selenide is not well defined. Literature data are quite controversial: direct
allowed transitions are reported to have corresponding band gap in the range of 2 to 3 eV, and
indirect band gap between 1.1 and 1.5 eV [1-4]. The indirect band gap being near the
optimum value for solar cell applications makes this material capable to potentially offer a
high efficiency of conversion. However, copper selenide nanoparticles have been reported to

" Corresponding author: milicap@ipb.ac.rs
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Abstract

Thin films of CuSe, nanoparticles embedded in selenium matrix were prepared by vacuum evaporation method
on a glass substrate at room temperature. The optical properties of the films were investigated by photolu-
minescence spectroscopy (T = 20-300K) and UV-VIS spectroscopy (T = 300K). Surface morphology was
investigated by scanning electron microscopy. The band gap for direct transition in CuSe, was found to be
in the range of 2.72-2.75eV and that for indirect transition is in the range of 1.71-1.75 eV determined by
UV-VIS spectroscopy. On the other hand, selenium exhibits direct band gap in the range of 2.33-2.36¢V. All
estimated band gaps slightly decrease with the increase of the film thickness. Photoluminescence spectra of the
thin films clearly show emission bands at about 1.63 and 2.32 eV at room temperature, with no shift observed
with decreasing temperature. A model was proposed for explaining such anomaly.

Keywords: chalcogenides, thin films, optical properties, spectroscopy, SEM
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Abstract:

In this work we select most probable reactions of alkali metal ion Na with
dimethoxyethane (DXE) molecule. Appropriate gas phase enthalpies of formation for the
products were used to calculate scattering cross section as a function of kinetic energy with
Denpoh-Nanbu theory. Calculated cross sections were compared with existing experimental
results obtained by guided ion beam tandem mass spectrometry. Three body association
reactions of ions with DXE is studied and compared to experimental results. Calculated cross
sections were used to obtain transport parameters for alkali metal ion in DXE gas.

Keywords: DXE molecule, Na', Monte Carlo simulation, Denpoh-Nanbu method.

1. Introduction

Field-assisted sintering technique/Spark plasma sintering (FAST/SPS) is a low
voltage, direct current (DC) pulsed current activated, pressure-assisted sintering and synthesis
technique [1]. It has been widely applied in materials processing in recent years.

Cold plasmas are often used in new technologies where they offer methods for
nonintrusive production or modification of specific substances [2]. Main characteristics of
these plasmas are their high electron temperature and low gas temperature. Dimethoxy-
containing compounds, such as dimethoxyethane (DXE), can be produced from dimethyl
ether by using dielectric barrier discharge (DBD) plasmas containing water vapor at
atmospheric pressure [3]. As clear and colorless liquid at room temperature and atmospheric
pressure, DXE is used as a precursor in production of ceramics [4] or as a sole compound to
make other chemicals such as those used in lithium batteries production [5-8], superconductor
production [9], nanoparticles synthesis [10-12], in etherification [13] etc.

Very limited information exists about processes taking place in these or similar
complex plasmas. Therefore in this study we will analyze transport properties of ions in DXE
gas since ions are not only inducing products of reactions but also large number of radicals.

At atmospheric pressure three body reactions of ions are of increasing complexity for
modeling reaction kinetics. In many modeling cases information about the three body
processes is missing. Denpoh-Nanbu theory (DNT) [14] can be exploited to calculate cross
section sets as a function of the kinetic energy for cases where no or limited information is
available about scattering data [15]. Nikitovi¢ et al. [16] showed how radiative association for
three body reactions can be included into cross section set obtained by DNT. Approach
presented in [16] is compared with existing experimental data for association cross section as
a function of pressure [17] and showed good agreement at energies below few eV. Such
information is of great importance in atmosferic pressure plasmas containing complex

" Corresponding author: zeljka@ipb.ac.rs
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The objective of this study was characterization of anodic film obtained when Ag4iCuszZng alloy was treated
electrochemically in 3.5% wt. NaCl under potentiostatic conditions. At the potential of +0.25 V a complex multilayer film is
formed. XRD shows that it consists of CuCl and zinc hydroxichlorides with a small amount of CuxO, probably formed in the
film pores. The anodic film is a mixture of Cuz0, CuCl, Zn5(OH)s'H20 and £-Zn(OH)CI. Phases of the alloy, Ag and Cu rich,
show different anodic behavior. It was assumed that all phonon lines in the obtained Raman spectra were of the Lorentzian
type, which is one of the common type of lines for this kind of analysis. Phases of Ag, CuCl, fZn(OH)CI, Cu,O and

Zns(OH)s(Cl)2-H20 were all registered by XRD.
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1. Introduction

Silver based brazing filler alloy are used for joining
most ferrous and nonferrous metals, except Al and Mg.
This classification includes a range of silver based filler
metal compositions which may have various additions
such as Cu, Zn, Cd, Sn, Mg, Ni and Li.

Generally speaking, the addition of Zn lowers the
melting temperature of the Ag-Cu binary alloys and helps
wet Fe, Co and Ni. Cd is also effective in lowering the
brazing temperature of these alloys and assists in wetting a
variety of base metals. Especially, Cd and Zn are
vaporized during brazing.

The joining technique of copper alloy to steel has
been widely applied in nuclear, aerospace and industry
fields [1-3]. The conventional fusion welding of these
materials usually leads to the irregularity interface and
welding deficiency between copper alloy and steel [4, 5].

Silver based brazing filler alloys are commercially
available as both wrought and cast products, including
wire and cable, sheet, strip, plate, rod, bar, tubing,
forgings, extrusions, castings and powder metallurgy
shapes. Certain mill products, chiefly wire, cable and most
tubular products, are used by customers without further
metal working. On the other hand, most flat rolled
products, rod, bar, mechanical wire, forgings and castings
go through multiple metal working, machining, finishing
and/or assembly operations before emerging as finished
products.

Electrochemical properties in chloride solutions of the
alloys that belong to the Ag-Zn-Cu system are investigated

recently [6, 7]. These alloys donot showan
anodic passive film region on  polarization  curves,
although they have anodic film on the surface. The aim of
the present work was to structural and spectroscopic study
of electrochemically treated Ag-Cu-Zn alloy in 3.5% wt.
NaCl.

2. Experimental procedures

The silver (99.99%), copper (99.99%) and zinc
(99.995%) for electrode preparation were produced by
recycling process. More details of the process and
analytics can be found elsewhere [8-10]. The alloy for the
electrode was prepared by ingot metallurgy method in two
phases. The second, repeated, process was required due to
high zinc losses for small charges. The obtained ingot was
machined into cylinders with 7.14 mm diameter. It was
subjected to homogenization annealing at 600 °C (7=0.92
Tmelt.) for 24 h in nitrogen atmosphere and slowly cooled
for the next 8 h to the room temperature in the same
protective atmosphere. Finally, the specimen was mounted
in polytetrafluoroethylene mould. Chemical composition
(wt.%) of the alloy used in the present study was 43.5%
Ag, 37.7% Cu, 18.8% Zn, and trace amounts (in total less
than 20 wt. ppm) of Pb, Sn, Ni, Fe and Cd, according
chemical analysis performed by inductively coupled
plasma atomic emission spectroscopy. This composition
fulfills requirements of BS1845:1984 Ag5 standard [11].

All chemicals were of analytical grade produced by
Merck (Germany). All solutions were prepared with ultra-
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CdixMnyS nanoparticles (x=0.05-0.4) with average particle size of about 2.2nm were synthesized using the colloidal
chemistry method and charactenzed by Raman scattering measurements. The dominant Raman line of CdsMn.S
nanoparticles was at about 300cm”’ showing asymmetric broadening for w<300cm™. Significant change in the line intensity
for different Mn content x and excitation wavelength A was noticed.
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1. Introduction

Cd,..Mn,S nanoparticles (NPs) with size quantum
confinement belong to the diluted magnetic semiconductor
quantum dot class of materials that has been widely
studied in the last few years. The study of diluted magnetic
semiconductors, such as Cd, ,Mn,S quantum dots, is
strongly motivated due to the localization of magnetic ions
in the same places as the free-like electron and hole
carriers occurring in these nanomaterials [1,2]. This
interesting phenomenon causes unique properties in
diluted magnetic semiconductors dots that can be explored
in different technological applications, such as wavelength
tunable laser [3], solar cells [4.5], spintronic devices [6],
etc. Cd;..Mn,S is a typical example of diluted magnetic
semiconductor. Mn** ions can be incorporated in A"BY'
semiconductor host in large proportions without
substantially altering the crystallographic quality of the
material. Finally, Mn®* ion is electrically neutral in an
A"B"" host, thus avmdmg the formation of any acceptor or
donor impurities in the crystal.

Vibrational spectroscopy (Raman spectroscopy) is a
powerful, non-destructive technique sensitive to local
environment, ideal for in site probing during growth and
device fabrication and operation [7]. Similar as for the
bulk materials, Raman spectroscopy provides information
about optical vibrational modes of semiconductor
nanoparticles [8-10].

In this paper, we present a continuation of our effort
to understand the properties of powders consisting of
nanosized diluted magnetic semiconductors preparated
using colloidal chemistry method. The influence of the
composition and the excitation wavelength on the Raman
active vibrations were studied in detail.

2. Synthesis and characterization

Colloidal dispersions consisting of Cd, ,Mn,S NPs
were prepared by mixing a solution containing Cd(NOs),
and MnSO, with a solution containing Na,S in the
presence of surface active agent hexametaphosphate
(NaPO;),. The concentration of cations ([Cdz"] ir [Mn“])
was constant (2*10'3M), while §* ions were used in
excess (2.4<107°M). The concentration of (NaPQ;), was
2x10°M. Light and air were excluded during the
preparation of this colloid. After precipitation of colloidal
particles, the solvent was removed by vacuum evaporation
at room temperature. The obtained yellow powders could
be redisolved in water to give a colloid with the same
structured absorption spectrum as the solution before
evaporation. The content of Mn** ions was up to x=0.3 and
was checked out by X-ray dispersive fluorescence analysis
technique. This technique gives results with uncertainty of
10%.

The X-ray diffraction analysis of Cd, . Mn,S NPs
showed hexagonal wurtzite crystal structure. UV-Vis
absorption spectra were recorded on Perkin-Elmer Lambda
5 instrument. A blue shift of the absorption onset of the
Cd, Mn,S nanoparticles compared to the bulk Cd,..Mn,S
was about 0.3eV. The radius of the particles was
calculated using an effective mass approximation model
[11]. The calculated value for the particle size of
Cd,.,Mn,S nanoparticles was found to be 2.2nm. The
results of experimental and theoretical studies of the
Raman active vibrations in nanosized CdS crystals we
reported in Ref. [12].

3. Results and discussion

The unpolarized Raman spectra were excited by 488,
496.5, 501.7 and 514.5nm lines of an argon laser in the
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This paper describes the structural and optical properties of Cu-Se thin films. The surface morphology of
thin films was investigated by atomic force microscopy (AFM) and scanning electron microscopy (SEM).
Formation of Cu-Se thin films is concluded to proceed unevenly, in the form of islands which later grew
into agglomerates. The structural characterization of Cu-Se 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 iden-
tify and quantify the individual phases present in the Cu-Se films. Red shift and asymmetry of Raman
mode characteristic for CuSe; 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 nanocrystalite inclusions (modeled by Maxwell-Garnett approximation) and
substrate, has been applied.

© 2016 Elsevier B.V. All rights reserved.

1. Introduction

Copper selenide is a metal
which exists in many phases and crystallographic forms:

* Corresponding author.

chalcogenide semiconductor

different stoichiometric such as CuSe (mineral klockmannite),
Cu,Se, CuSe; (mineral marcasite), CusSe; (mineral umangite),
CusSes (mineral athabaskite), Cu;Se, as well as in non-
stoichiometric form as Cu,_,Se (mineral berzelianite) and can
be constructed into several crystallographic forms (monoclinic,
cubic, tetragonal, orthorhombic, hexagonal, etc.). The phase
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diagram of copper-selenium system [I| shows us that the
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Indium selenide belongs to layered [lI-VI semiconductors with highly anisotropic optical and electronic
properties. Energy gap of 1.32 eV makes this material very attractive for solar energy conversion. We
investigated the influence of 1% 3-d transition metals M=Mn, Fe, Co, Ni, used as dopants, on energy
levels of InSe:M in the range 1.4-6.5 eV and especially in the range of energy gap < 1.4 eV by means of
ellipsometric measurements. It was concluded that at ambient temperature foregoing dopants, all di-
valent, with 4s? valent electrons, in the similar way influenced on blue-shift of energy levels in valent
zone, but did not influence on the fundamental energy gap. Photoluminescence measurements con-
firmed blue-shift of the valent zone energy levels and an existence of deep impurity levels,

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Layered semiconductors are of great interest because they have
highly anisotropic optical and electronic properties and relatively
inert basal planes. Because of these properties, layered semi-
conductors are often used as photochemical electrodes. Indium
selenide, with its direct energy gap in near infrared energy range
[1,2], is an attractive material for solar energy conversion. Absence
of dangling bonds on the (0 0 1) plane is an additional advantage
for application as heterojunction device with a low density of in-
terface states.

The layers of InSe crystals consist of covalently bonded Se-In-
In-Se sheets with three Se atoms coordinated to one In atom.
Covalent In-In bonds are oriented perpendicular to the layers. The
bonding between the layers is weak, predominantly of Van der
Waals type and, as in the other layered II-VI semiconductors,
there exist several crystals polytypes.

There are three most common polytpes which differ by the
stacking sequences of the layers. They are described as - (space
group P6smmc), e-(P-6m2) and y-polytypes (R3m). The f- and &-
polytypes belong to the hexagonal system and each unit cell
contains eight atoms extended over two layers. The y-polytype has
rhombohedral symmetry and its unit cell contains four atoms.

* Corresponding author, fax: +381 11 3160 531.
E-mail address: |zorica@yahao.com (Z.Z. Lazarevié).

hitp://dx.doi.org/10.1016/}.,ipes.2015.10.020
0022-3697/© 2015 Elsevier Ltd. All rights reserved.

When the unit cell is transformed to the hexagonal system for the
comparison with other polytypes, the non-primitive unit cell
contains twelve atoms extended over three layers. There is also
multiplied hexagonal modification -(P6smc), as well as multi-
plied rhombohedral 9R and 12R modifications [3-5].

The Bridgman-grown [nSe crystals are usually of y-polytype
with rhombohedral (trigonal) symmetry. At low temperatures
photoluminescence (PL) spectra of pure InSe has two visible bands
usually: one, at higher energy, very exaggerate band corresponds
to a direct transition and the second, weaker band presents an
indirect transition. In some InSe crystals an indirect transition can
be dominant [6,7]. The presence of large concentrations of native
donors and acceptors, results in the existence of corresponding
levels in the InSe energy gap. Complicated structure of PL spectra,
especially at temperatures higher of 100 K, is due to the presence
of energy levels of various natures in the InSe energy gap. PL
spectra of different samples show various PL spectra structure. The
quality of the samples affects the structure of PL spectra. In Ref. [ 3]
is investigated the temperature dependence of various PL bands
that appear in the range of 100 to 295 K. At T=295 K the direct
and indirect energy gaps are E§=1.324 eV and E§=1.270 eV, re-
spectively. The binding energies of the free direct and indirect
excitons are E§=16.9 meV and E{ =13.0 meV.) The energy depths
of the donor level below the conduction band bottom and acceptor
level above the valence band top are Ep =26 meV and Ex=60 meV,
respectively.

Doping impurities in InSe mainly segregate in interlayer
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Abstract:

Properties of CdS thin films were investigated applying atomic force microscopy
(AFM) and Raman spectroscopy. CdS thin films were prepared by using thermal evaporation
technique under base pressure 2 x 107 torr. The quality of these films was investigated by
AFM spectroscopy. We apply Raman scattering to investigate optical properties of CdS thin
films, and reveal existence of surface optical phonon (SOP) mode at 297 em”. Effective
permittivity of mixture were modeled by Maxwell — Garnet approximation.
Keywords: Thin films, Crystal growth, Phonons, Atomic force microscopy, Raman
spectroscopy

1. Introduction

Thin film polycrystalline semiconductors have attracted great interest in an expanding
variety of applications in various electronic and optoelectronic devices. Thin films now
occupy a prominent place in basic research and solid state technology. The technological
interest in polycrystalline based devices is mainly caused by their very low production costs.

Among the II — VI semiconductors, CdS polycrystalline thin film is a representative
material. Cadmium sulphide (CdS) is a very useful optoelectronic [1, 2], piezo — electronic [3]
and semiconducting material. It has a wide direct band gap (2.42 eV) so has been used as a
window material together with several semiconductors such as CdTe, Cu,S and CulnSe; [4].

The deposition of CdS films has been explored by different techniques: sputtering,
thermal evaporation, chemical bath deposition, and molecular beam epitaxy [5 — 9] in each of
these methods polycrystalline, uniform and hard films are obtained, and their electrical
properties are very sensitive to the method of preparation.

In the case of crystal with relatively small dimension, in the frequency range between
bulk longitudinal optical phonon frequency (@.o) and transversal optical phonon frequency
(@70), a new mode known as a surface phonon mode appears.

It is well established that for the case of real crystal, when their dimension is
relatively small, surface modes and effects of dimension will be also manifested in addition to
the normal mode of infinite lattice. When dimension become extremely small, only the
surface mode persist [10].

" Corresponding author: jelena@ipb.ac.rs
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The interest in thorough description of Zn;_,Mn,GeAs; arises from its suitability for application in the
field of non-linear optics. The room temperature far-infrared reflectivity spectra of single crystals Zn;
_xMn,GeAs3, where 0 < x < 0.078, were measured in the spectral range from 80 cm ™~ to 500 cm” ! The
spectra were analyzed by fitting procedure using a dielectric function which includes interaction be-
tween a plasmon and two different phonons. The detected phonons are in excellent agreement with the

theoretical predictions. The MnAs cluster phonons are detected, as well.
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1. Introduction

Ternary semiconductors of the form II-IV-V; are crystal-
chemicals that are electrical twins of semiconductors of the form
111-V. Ordered replacement of the atom Il in a semiconductor by the
atoms Il and IV in a ternary semiconductor causes doubling of the
unit cell size in the direction of the c-axis and consequent reduction
of symmetry from the cubic to the tetragonal. For example, a
representative of this group of materials, ZnGeAs, with the twin
semiconductor GaAs, crystallizes in the chalcopyrite structure,

A diluted magnetic semiconductor whose Curie temperature is
as high as 300 K can be obtained by doping ZnGeAs; with Mn [ 1,2].
The non-linear optical coefficients of the resulting alloy, i.e., of
Zni—xMn,GeAs;, are large [3], and its direct energy gap corre-
sponding to T = 300 K at the I' point of the Brillouin zone is
Eg =115V [4]. Due to these characteristics, the described material
is suitable for application in the non-linear optics; hence the in-
terest for its other attributes.

The plasmons of free carriers and the longitudinal-optical (LO)
phonons interact through their macroscopic electric fields, and the

* Corresponding author.
E-mail address: romcevi@ipb.ac.rs (N. Romcevic).
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result is appearance of the coupled LO phonon-plasmon modes
(CPPMs). The vast majority of published studies are devoted to the
n-type semiconductors and the interaction of a single phonon with
effective plasmons. The studies involving the influence of the
plasmon damping on the CPPM followed somewhat later [5]. For
example, for low damping rates in the n-type GaAs, the coupled
modes can be classified in an upper L, branch and a lower L_
branch. With the increase in the carrier density, i.e, plasma fre-
quency, the nature of the upper mode changes in energy from the
LO phonon-like to a plasmon-like. The change in the lower fre-
quency mode occurs the other way around, reaching the
transverse-optical (TO) phonon energy for large plasmon energy.
The distinction between the upper and lower mode becomes
meaningless for large plasmon dumping. In this case, one mode is
more phonon-like with energy wig for wp = 0 and wrg for wp >> wyo,
with nearly pure phonon damping in both cases, whereas the other
mode is an overdamped plasmon mode. Further, it is the plasma
with high mobilities and low effective masses of the carriers that is
often considered, in which case is enabled the detection of low, L_,
and high, L., energy branch of the CPPM [6,7].

Despite the early theoretical prediction of the interaction be-
tween two phonons and a plasmon [8], experimental confirmations
are rare [9—11). As for the influence of the plasmon damping on the
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Dysprosium (Dy*" ions) doped YAG nanopowders were prepared by the solution combustion synthesis
(SCS) method and undoped yttrium aluminum garnet (YAG, Y5Al50,2) single crystal was grown by the
Czochralski technique. The structure of the prepared materials has been confirmed and characterized
using X-ray powder diffraction (XRD), scanning electron microscope (SEM), Raman and photolumines-
cence (PL) spectroscopy. PL spectra were acquired using Optical Parametric Oscillator (OPO) excitation

tuned at 350 nm. Several emission bands in Dy** emission spectrum were observed in the blue (470~
ieﬁgds" 500 nm), yellow (560-600 nm), red (660-685 nm) and infra-red (750-780 nm) regions, corresponding
D;;.s ) t0 “Foz-"Hisiz, *Fop="Hizpz, *Fap-*Hivpz, “Fgj2~(®Hgyz + ®H11j2) transitions in the 4f levels of Dy** ions,

Nanopowders respectively. By using the Commission Internationale de I'Eclairage (CIE) chromaticity diagram of emis-
Phosphor sion spectra it has been shown that this material can be used as a source of a white light. The result of
Lifetime lifetime analysis of the “Fg,z level in dysprosium ion has been reported, as well.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

Yttrium Aluminum Garnet (YAG) is a well-known crystalline
material with many interesting optical and mechanical properties.
It has a cubic garnet crystallographic structure with isotropic ther-
mal expansion and homogeneous optical properties without bire-
fringence effects [1,2]. Due to the structural properties of YAG, it
is widely used as a host in solid state lasers, luminescence materi-
als and scintillators |3.4].

Rare earth ions luminescence has been extensively used in
applications as the active ions in phosphors for development of flat
panel displays, plasma display panels (PDPs), thin film electro-
luminescent devices (TFEL), white light emitting diode (LED). Tri-
valent rare-earth ions have a partially filled 4f shell that is well
shielded by 5s* and 5p° orbitals. The 4f-4f inner-shell transitions
in trivalent rare-earth ions allow the expression of features such
as high luminescence yield, narrow emission line, and long decay
time constant. Because of this, most rare-earth elements are doped
into many light emitting materials and laser materials [5.6].

Due to its high optical transparency (it remains transparent
through the whole visible region), YAG is ideal for studying of rare

* Corresponding author.
E-mail address: majap@ipb.ac.rs (M.S. Rabasovic).
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earth ions in both diluted and concentrated form. As the size of lan-
thanide ions decreases with the increase of atomic number, r{La)
>> r(Lu), single rare earth garnets exist only for rare-earth ions with
at least seven 4f electrons. Others, with less than seven 4f electrons,
can replace just a certain percentage of Y3* ions. The electronic
structure of dysprosium is 1s?2s22p®3s?3p®4s?3d’%4p°®5s°4d' *5p°6-
$4f'° - 10 of 14 possible electrons in the last 4f shell. So, the struc-
ture Dy3Aly(AlOy); is indeed possible. If we look at the size ofiy**
and Dy*, the difference is only 0.69%, the radius of Dy*" ion is
1.167 A and radius of Y3* ion (1.159 A) as is depicted in Fig. 1(a).

Structural and optical properties of YAG and Nd:YAG single
crystals have been analyzed previously using XRD, Raman and IR
spectroscopy [7]. Nd:YAG single crystal is a well-known lasing
material for more than 30 years. Now, we have extended our
research to YAG:Dy phosphors. When the Dy** ions are incorpo-
rated in the host crystal field with wide band gap, the visible emis-
sion of these ions manifolds mainly in the blue and yellow spectral
regions. The energy level scheme of Dy** ions in YAG phosphor is
presented in Fig. 1(b). The investigations regarding the ratio of blue
and yellow transition of the Dy?" ions indicate that the lightly
doped samples should be considered for the production of the
white light emission [8,9].

The aim of this paper is to present the results of experimental
investigation of Dy** doped YAG nanopowders, annealed at
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In Raman scattering spectra of nanocrystaline samples ZnO(Co), surface optical phonons (SOP) were observed in the
range of 496 — 546 cm™'. With X - ray diffraction measurements were determined the phase composition of the samples
(ZnO, Co304) and the mean crystalline size (14-156 nm) where 53% of samples have mean crystalline size between 14 and
30 nm, 24% between 40 and 60nm, 17% larger than 100 nm and 6% have 80 nm. From this measurement becomes
obvious the change of position of SOP modes with crystalline size and change of intensity of SOP modes with change of

CoO0 concentration of doping element.

(Received October 10, 2013; accepted May 15, 2014)
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1. Introduction

The synthesis and the properties of nanoscale
inorganic materials has been attracted great interest,
especially nanostructures made of ZnO and ZnO-related
compounds due to their large expected spectra of
applications. Some of them are in the quality of
transparent conducting electrodes for solar cells and flat
panel displays, in spintronic devices, transparent
ultraviolet protection films and low-voltage and short-
wavelength electro-optical devices [1,2].

It has been observed that ZnO is most promising host
semiconductor ~ material  for  high  temperature
ferromagnetism, because it exhibits ferromagnetism when
it is doped with majority of the transition metals such as
Co, Ni, Cr, Fe, V [3].

Raman scattering has been a method of choice for
many studies of vibrational properties of ZnO, for bulk
materials, thin films and nanostructure samples, both pure
and doped due to its characteristics of an ideal sensitive,
non-destructive tool. It permits obtaining information
about the sample quality, presence of impurities and their
position in host lattice as well as information about
phonon lifetimes and isotopic effects [4, 5]. In ZnO and
ZnO-related compounds with Raman scattering has been
studied local atomic arraignment, dopant incorporation,
electron-phonon coupling, multi phonon process, influence
of annealing process, temperature dependence of Raman
modes and others [6-11].

For nanostructures of ZnO the appearance of surface
optical phonon (SOP) modes in Raman spectra is expected
because of their large surface-to-volume ratio. This is the
reason why the state of surface atoms have important role

in determining their properties. Surface modes are only
modes that persist when dimensions becomes extremely
small. With this we can say that SOP modes are Raman
forbidden modes whose presence is related to loss of long-
range order and symmetry breakdown in ZnO shell
[12,13]. All this can be found in many papers predicted
theoretically and/or detected experimentally for ZnO
nanostructures [12].

The aim of this work is to study samples
characteristics, by applying micro-Raman spectroscopy to
study the Co ion position in ZnO lattice, the formation of
existing phases, presence of SOP modes and quality of the
samples in dependence of CoO concentration.

2. Samples and characterization

The nanocrystalline samples of ZnO doped with CoO
were obtained using of the coprecipitation-calcination
method. In this method a mixture of cobalt and zinc
hydroxides was obtained by addition of an ammonia
solution or 2M solution of KOH to the 20% solution of a
proper amount of Zn(NO;)*6H,0 and Co(NO;)*4H,0 in
water. Next, the obtained hydroxides were filtered, dried at
70 °C and calcined at 300 °C during one hour.
Nanopowders obtained on this way were pressed into
indium panel.

This method allowed obtaining the series of nanosized
ZnO samples with nominal concentration of CoO from 5%
to 95%. In this paper we present the results of micro-
Raman spectroscopy for all obtained samples as well as
the changes of intensity of modes with concentration of
CoO.
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Abstract

Our work deals with the problem of producing a complex metal-ceramic composite using the processes of internal oxidation
(10) and severe plastic deformation. For this purpose, Cu-Al alloy with 0.4wt.% of Al was used. 10 of sample serves in the
first step of the processing as a means for altaining d fine dispersion of nanosized oxide particles in the metal matrix.
Production technology continues with repeated application of severe plastic deformation (SPD) of the resulting melal-
matrix composite to produce the bulk nanoscaled structural material. SPD was carried out with equal channel angular
pressing (ECAP), which allowed that the material could be subjected to an intense plastic strain through simple shear.
Microstructural characieristics of one phase and multiphase material was studied on internally oxidized Cu with 0.4wt.%
of Al sample composed of one phase copper-aluminum solid solution in the core and fine dispersed oxide particles in the
same matrix in the mantle region. In this manner AFM, X-ray diffraction and Raman speciroscopy were used. Local
structures in plastically deformed samples reflect presence of Cu, Cu0, Cu,0, Cu0,or ALO, structural characteristics,

depending on type of sample.

Key words: metals; oxides: atomic force microscopy: Raman spectroscopy: microstructure.

1. Introduction

An attractive and viable approach for improving
the strength of copper is to introduce fine AlO,
particles into the Cu matrix, resulting in an oxide
dispersion strengthening of the alloys (ODS alloy). A
copper matrix containing fine nano-sized particles is
attractive for its excellent combinations of thermal
and electrical conductivity and overall microstructural
stability. Internal oxidation (10) can be used in order
to achieve the fine A1,O, particles in the Cu matrix.

Internal oxidation (I0) is a diffusion-controlled
process involving selective reactions of a less noble
solute or second phase particles with oxygen (also
nitrogen or carbon) diffusing in from the surface. The
phenomenon is well understood for single phase solid
solutions and can be interpreted according to the
known theoretical models. From a technological
standpoint the process can be used for oxide
dispersion strengthening of alloys (ODS alloy) which
retain improved mechanical properties at high
temperatures [1]. Tensile strength of ODS alloys can
be improved additionally by severc plastic

* Corresponding author: romcevi@ipb.ac.rs

DOI:10.2298/JMMB140121007R

deformation, which can be achieved with equal
channel angular pressing (ECAP), Figure 1 [2]. The
ECAP processis a novel technique for producing
ultra-fine grain structures on the submicron level by
introducing a large amount of shear strain into the
materials without changing the billet shape or
dimensions [3]. Previous research on grain refinement
and microstructural characteristics during the ECAP
process are based mainly on one phase materials such
as Cu and Al [4-6].

The influence of oxides or precipitates on the
microstructural characteristic during the ECAP
process has been investigated rarely. In fact the
combination of 10 and the ECAP process has not yet
been studied and no information is available.

This paper describes the influence of the ECAP
process on the microstructural characteristic of one
phase and multiphase materials. The microstructural
features in one phase and multiphase material were
studied on partially internally oxidized Cu-0.4%wt.Al
sample, composed of one phase copper-aluminum
solid solution in the core and fine dispersed oxide
particles in the same matrix in the mantle region.
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« Optical properties were investigated applying far-infrared spectroscopy.

« Dielectric function which includes spatial distribution of free carriers were used.

« The long wavelength optical phonons exhibit a two-mode behavior.
« The local In mode at about 160 cm™" is observed.
« Surface layers with a low concentration of free carriers are formed.
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The far-infrared reflectivity spectra of CdTeg g75€0.03 and CdTepg75€003(In) single crystals were measured
at different temperatures. The analysis of the far-infrared spectra was carried out by a fitting procedure
based on the dielectric function which includes spatial distribution of free carriers as well as their influ-
ence on the plasmon-phonon interaction. We found that the long wavelength optical phonon modes of
CdTe, _.Se, mixed crystals exhibit a two-mode behavior. The local In mode at about 160 cm ™' is observed.
In both sample, a surface layer with a low concentration of free carriers (depleted region) are formed.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

The 1I-VI semiconductors have been extensively studied due to
their effective use in optoelectronic industry. These compounds are
commonly used in many established commercial electronic and
optoelectronic devices operating in blue to ultraviolet spectral
regions such as visual displays, high-density optical memories,
transparent conductors, solid-state laser devices, photo detectors,
solar cells, etc. These compounds crystallize in zinc-blende and
wurtzite structure. These structures are the combination of the
tetrahedral sp® bonded lattice sites with the outermost cations
d-states influencing the bonding. These states lie in or close to
the energy range of the usual valence states which affect the band
structure and optical properties | 1. Energy gaps for [I-VI semicon-
ductors are between 0 and 3.8 eV. Intermediate values of energy
gaps, lattice parameters, and other properties can be obtained by
forming ternary and quaternary compounds. Ternary compounds
have been studied extensively by vibration spectroscopy, with an
emphasis on nanometer-size-related effects [2-5]. The knowledge

* Corresponding author. Tel.; +381 11 3713 026; fax: +381 11 3713 052.
E-mail address; romcevigziph.ac.rs (N. Romgevit).

http:j/dx.doLorg/10.1016/j.infrared.2014.08.010
1350-4495/© 2014 Elsevier B.V. All rights reserved.

of the optical properties of these materials is essential for the
design and analysis [1-VI based optoelectronic devices. For this rea-
son, the optical properties of these compounds have widely been
studied experimentally and theoretically, and extensive informa-
tion on the subject is available in literature.

The subject of this paper is CdTe;_,Se, mixed crystal doped with
In. In this work, we show the reflectivity spectra of the CdTeg g75€0,03
and CdTepo75€0.03(In) at different temperatures. These spectra were
analyzed using the dielectric function which includes plasmon-
phonon interaction [6]. The TO, LO and local mode frequencies were
determined using the best fit. The model of phonon mode behavior
for these mixed crystals based on Genzel's model 7] was used.

2. Experimental

Single crystals of CdTegg75€0.03 and CdTegg7Sep 03 + 1.2 at.% of In
were grown by the Bridgman method at the Institute of Physics,
Polish Academy of Sciences, Warsaw, where high purity elements
were used as source materials.

Far-infrared reflection spectra were measured in the tempera-
ture range from 80 to 300K and the spectral range from 80 to
650 cm™', carried out with a BOMEM DA 8 spectrometer.
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Abstract

In this work, single crystals of bismuth silicon oxide (BSO:; Bi28i0,) have been grown by
the Czochralski method. The growth conditions were studied. The critical diameter and the
critical rate of rotation were calculated. Suitable polishing and etching solutions were
determined. The structure of the Bi;»Si0y has been investi gated by x-ray diffraction (XRD),
and Raman and Fourier transform infrared spectroscopy (FTIR) spectroscopy. The results
obtained are discussed and compared with the published data. The pale yellow Bi;2Si0z
single crystals prepared were without cores. Using spectroscopic measurements 19 Raman and

5 IR modes were observed.

PACS numbers: 81.10.—h, 78.30.—j, 61.72.Ff

(Some figures may appear in color only in the online journal)

1. Introduction

Cubic crystals with the sillenite-type structure are described
by the general formula BijsM*™ 0y94+5, where M is an
element of groups II-V of the periodic table (M = Si,
Ge, Ti, etc). Bismuth silicon oxide (BSO; Bij2Si0y)
belongs to the group of sillenite single crystals (with
the space group [23) [1]. These exhibit many interesting
properties such as photoconductivity, the electro-optic effect,
piezoelectricity and photorefractivity [1-3]. Such properties
make these materials attractive for technological application
in the fields of optical memories, holography and optical
phase-conjugating devices [1-5]. Many of the important
properties of selenite exploited for different applications are
either determined or affected by impurities.

Bi;2Si04 single crystals were grown by a laser-heated
pedestal growth (LHPG) method [6], the hydrothermal
growth technique [7] and the sol-gel process [8]. Also,
mechanical alloying has been used successfully to produce
nanocrystalline powders of BSO [9]. Films of these
compounds can be produced by liquid phase epitaxy
(LPE), physical sputtering, chemical vapor transport and

0031-8949/13/014046+04$33.00

1

solution growth [5]. Bij2SiOy crystals have been produced
mainly by the Bridgman method [10], by the floating-zone
technique [11], and recently also by the Czochralski
technique [12-16]. A question of major importance in the melt
growth of sillenite compounds is the optical homogeneity of
single crystals [9]. The two most typical ‘optical’ defects in
sillenite-type crystals are second-phase inclusions and regions
differing in optical absorption. Increased-absorption regions
in bismuth silicate crystals may appear as striations and a
so-called central core, which is seen as a dark area in the
central part of cross-sections. It is commonly believed [13, 17]
that the central core and selective decoration in the shape of
a Maltese cross for the (100) and (110) growth directions or
in the shape of a three-bladed propeller for the (111) growth
direction are associated with growth rate anisotropy and the
difference in the distribution coefficient of ‘photochromic’
impurities between the polar and nonpolar facets of the growth
interface. If the interface has the form of a flat (100) facet
(usually in faceted growth at fast crystal rotation rates), there
is no central core [18, 19]. This is the main reason why it is
very much necessary to find optimal conditions for growth,
so that this does not happen [5, 20]. Most Bi;25i02 single

© 2013 The Royal Swedish Academy of Sciences Printed in the UK
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The effect of laser (532 nm line of Verdi G) heating during the Raman measurements, on partial decomposition of Bi;,5i1020
single crystal, was addressed in this study. The degree of decomposition directly depends on the power density and duration
of the laser treatment, which are registered by the phonon Raman spectra. After laser treatment, AFM measurements register
additional small spherical islands on the surface. Analysis performed on irradiated and unirradiated samples showed
significant changes in transmission spectra, X-ray diffraction (XRD) pattern, Verdet constant, magneto-optical property,
and absorption coefficient. The material obtained after laser irradiation can be described as specific nanocomposite
consisting of bismuth oxide and silicon oxide-based nano-objects (dimensions below 15nm in diameter), which are
arranged in a matrix of Bi;,5i020.

1. Introduction Lasers have great applications in material processing [7]

and their role is only getting more expanded. The surface of
Sillenite crystals belong to the Bi;;MO,o group (where 2 single crystal can be lasering treated (8] whereby a thin
M = Si, Ge, and Ti) compounds, that have a body-centered surface layer of the material is transformed when it interacts
cubic crystalline structure with the space group I23 [1].  with the laser beam. This process is strictly controlled with
Crystal Bi;,S8iOz has parameters a=1.01067 nm, 7=2(two the laser beam wavelength and power, its duty cycle, and
identical motives in the unit cell). The density functional repetition rate. The final result of how material is modified
theory calculations presented bandgap energy of Bi;SiO4 as depends on a sample, since all materials have unique
3.43 eV [2]. Experimentally determined values are lower [3]. properties that dictate how they will interact with the laser
These optically active crystals can exhibit many strong effects  radiation [9, 10].

such as magneto-optical, photo-induced, and electro-optical Raman spectroscopy is an established technique to
effects. Also, they possess numerous interesting properties, ~ measure local material properties [11]. As such, it is very
such as high values of piezo-electric, dielectric and elasto- suitable for research related to the surface of the sample.
optic constants, as well as high dark electric resistance [1].  However, since it uses a laser for excitation, structural

These crystals, usually as bulk crystals, have widespread ~ changes may occur on the surface of the sample caused by
applications as active elements in many devices, such us local heating. In some cases, these modifications can lead to
optical limiting, holography, spatial light modulation, op- the decomposition of the sample, which results in a changed
tical phase conjugation, optical memories fiber optic sensors, ~ Raman signal (12, 13]. Changes in the spectrum can bein the
and Pockels cells [4-6]. position and half-width of phonon lines on the spectrum of
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Vibrational and magnetic properties of nano-sized
CoFe,0, obtained by various synthesis techniques: a
comparative study
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Nanocrystalline CoFe204 has been synthesized by various synthesis methods. The obtained monodomain nanoparticles
are similar in sizes (1 5.8-19 nm), but with different internal stresses, size distributions and cation inversion coefficients (0.51
- 0.90) due to different synthesis routes. The structure and cation distribution are investigated by XRD diffraction analysis,
Raman and FIR spectroscogy. Measurement of magnetization, i.e. coercivity, enable the calculation of the anisotropy
coefficient K1 = (3.6-5.12)-10 J cm™®, which is very high in cobalt ferrite. The anisotropy coefficient directly depends on the
nanoparticle size. It has been shown that magnetization linearly depends on the cation inversion, except in the sample with
the largest nanoparticles (19 nm), where the more regular crystal structure prevails and higher values of magnetization
were obtained. The average magnetic moments at 300 K are: pre = 3.6U8 and pco = 2.54e. Itis obvious that with small
adjustments in the synthesis, desirable nanoparticle properties can be obtained.

(Received December 6, 2022; accepted June 6, 2023)

Keywords: CoFe,04, XRD, Raman, Far-infrared spectroscopy, Magnetic measurements

1. Introduction Cobalt ferrite (CoFex04) is a spinel ferrite with a
large coercive field compared to the other soft ferrites. It is
Nowadays, the nanostructured materials are widely considered as a semi-hard material due to its coercive field
used for frontier research areas because of their good value located between the soft and the hard aspects. Cobalt
physicochemical characteristics which are not shown by ferrite still captures the interest of the scientific
many material of similar compositions in  their pulk  community by dint of its several characteristics such as
counterpart [1, 2]. Among the many nanomaterials, large coercivity, moderate saturation magnetization, good
transition type metal oxide based materials are gaining chemical stability [6]-
more attention by researchers due to a wide range of broad In this work, the effect of synthesis method (US-CO
spectrum of applications such as medical, energy storage, ultrasonically ~ assisted coprecipitation, ~CO -
fabrication of advanced devices, etc. coprecipitation, MC-CO coprecipitation followed by
A lot of synthetic strategies for preparing nanosized mechanochemical treatment, MW-HT microwave assisted

cobalt ferrite in diameter of 2-50 nm have been presented hydrothermal m.ethosi and ME micrgemulsion‘ method) on
[3]. However, their application can be limited due to the the structural, vibration and magnetic properties of cobalt

surfactants that are covered on the surface of the ferrite ferrite were investigated. The primary aim of this work is
particles and hard to be removed. to eliminate the using of expensive dangerous chemicals in
Spinel ferrites (MFe,0,) have attracted considerable preparing ferrite magnetic materials and instead using
attention over the past years. The structural, optical, cheap, simple and environmental friendly materials.

magnetic, and mechanical properties of these ferrites allow The second aim is to characterize the entire prepared
their successful application in various areas, such as nanosizedA partially ~ inversed cobalt  ferrites,
electronic devices and the biomedical field [4]. Spinel (Coy.Fey) [Fez_xCox]B, using different techniques viz.
ferrite nanoparticles are currently some of the most XRD, Raman, far-IR and magnetic measurements in order
important and versatile advanced ceramics. Several works to obtain information about the impact of the preparation
show that this easy processing material  brings route on the formation conditions, crystal size, cation
technological innovation in gas sensors, catalysts, distribution as well as the morphology of the prepared
microwave-absorbing materials, permanent magnets, high- samples. To the best of our knowledge, no such complete

density recording media and magnetic hyperthermia investigations for CoFe,O4 prepared via the entire routes
applications [S]. are reported in the literature. The obtained structural,
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Cu,SnS; (CTS) is a simple and promising material for solar cells. Various phys-
ical and chemical techniques have been employed for synthesis of CTS nano-
crystals among which mechanochemical synthesis is a great alternative due to
its simplicity, solvent-free character, and reproducibility. We present the analy-
sis of the vibration properties of mechanochemically synthesized CTS nano-
crystals. The milling time influence on CTS synthesis from elemental

Czech Republic precursors Cu, Sn, and S was observed. The scanning electron microscopy
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1 | INTRODUCTION

Considering the depletion of current energy sources, a
great effort has been made to discover new renewable
sources of energy. Solar energy conversion is a promising
source of clean, sustainable, and renewable energy. Here-
upon, intensive efforts are made to develop new absorber
materials with nontoxic, low-cost, and abundant elements.

Correction added on 24 June 2022, Author name was corrected from
Karel Dvorek to Karel Dvorak.

nanoparticles. In order to investigate the individual steps of the synthesis, sam-
ples obtained after 15s and 5, 10, 15, and 30 min of milling time were ana-
lyzed. The detailed analysis of the Raman spectra has allowed us to determine
the wavenumber of the main and weaker peaks, and discern the phase, crystal
structure, and secondary phases. The formation of monoclinic and tetragonal
CTS phases, with oxidized surface (due to milling in air) was confirmed.

mechanochemical synthesis, micro-Raman spectroscopy, mohite, phonons, solar cells

Cu,SnS; (CTS) is a simple and potential material suit-
able for solar cells. This material exists in nature as a
mineral mohite.!"! The ternary CTS is composed of earth
abundant, nontoxic, and inexpensive elements such as
Cu, Sn, and S and has a good stability within the Cu-Sn-
S family and lack of Fermi level pinning.“’“ﬂ CTS com-
pound exhibits a number of advantages for photovoltaic
and optoelectronic applications, such as high optical
absorption coefficient (higher than 10* cm™ 1), adequate
direct band gap around 1 eV and theoretical conversion
efficiency of up to 30%.1*”"

J Raman Spectrosc. 2022;53:977-987.
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© 2022 John Wiley & Sons, Ltd. l 977
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3-Mercaptopropyltrimethoxysilane quasi core-shell
structure: Far-infrared spectroscopy
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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-Mercaptopropyltrimet

hoxysilane 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 Zn$S 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 Wwere 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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Abstract. CuzSnS3 (CTS) is a simple and promising material for solar cells. This material
exists in nature as a mineral mohite [1]. The ternary CTS is composed of earth abundant,
nontoxic, and inexpensive elements such as Cu, Sn, and S and has a good stability within the
Cu-Sn—S family and lack of Fermi level pinning [2,3]. Various physical and chemical
techniques have been employed for synthesis of CTS nanocrystals among which
mechanochemical synthesis is a great alternative due to its simplicity, solvent-free character,
and reproducibility. We present the analysis of the vibration properties of mechanochemically
synthesized CTS nanocrystals. The milling time influence on CTS synthesis from elemental
precursors Cu, Sn, and S was observed. The scanning electron microscopy (SEM), X-ray
diffraction (XRD), and Raman spectroscopy was used to characterize the crystal structure and
compositional purity of the obtained nanoparticles. In order to investigate the individual steps
of the synthesis, samples obtained after 15 s and 5, 10, 15, and 30 min of milling time were
analyzed. The detailed analysis of the Raman spectra has allowed us to determine the
wavenumber of the main and weaker peaks, and discern the phase, crystal structure, and
secondary phases. The formation of monoclinic and tetragonal CTS phases, with oxidized
surface (due to milling in air) was confirmed.
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PEITYBJIMKA CPEUJA
3ABOJ1 3A UHTEJIEKTYAJIHY CBOJMHY
CEKTOP 3A ITATEHTE
OJIEJLEE 3A MAILIMHCTBO,
EJIEKTPOTEXHHUKY U OIMIITY TEXHUKY
990 6poj 2024/2376-MI11-2023/0057
Jatym: 13.3.2024. rogune

beorpan, Kuerumwe Jbybuue 5
2-1/7

3aBOJt 3a MHTCICKTYaTHy cBojuHy y beorpany, Kuerume Jby6une 5, u to opnanthero
ciyx6eno mmue Haramwa Musosaroull, Ha ocHOBY wiana 36. 3akoHa 0 MHUHHCTapCTBHMA
(,,Cnyx6enn rnacamk PC”, Gp. 128/20 u 116/22), wi. 67, 69, 70. 109, 111, 164. n 167.
Baxona o matentiMa (,,CnyxGenn rnacauk PC”, 6p. 99/11, 113/17 - jp. 3axon, 95/18, 66/19
u 123/21) n Pewmewa o nperocy opnamhema 3a JOHOWICHE W NOTIHCHBAKBC YNPaBHHX
W JIpYrUX akata 3aBojia 3a UHTeleKTyanny ceojuuy 990 6poj 021-18245/2021-01 ox 1.12.2021.
rOJHHE, Y YHPABHOM IIOCTYIKY 110 Lpujasy Masor natenta 6poj MIT-2023/0057 ox 8.11.2023.
roauHe, noaHocHona Yuusepsurer y beorpany, Mucturyr 3a ¢usuxy beorpan, Mucraryrt
0/l HAIMoOHaJMHOr 3Hauaja 3a PenyGnuky Cpoujy, Ilperpesuna 118, 11080 3emyn-beorpan,
pajii MpU3HaEha MaJIor NaTeHTa, Joneo je 13.3.2024. ronuxe

PRIHEDE

& [MPU3HAIJE CE npasuom nuiy YausepsureT y beorpany, MucturyT 3a Qusuxy
Beorpan, Mucturyt oa manuonanmor 3Hauaja 3a PemyGimky CpOwjy, [lperpesnua 118,
11080 3emyn-Beorpan, maiu nartet 1o npujasu 6poj MI1-2023/0057 oy 8.11.2023. ronuxe,
3a nponatazak nox nasusom: ,,POTUPAIYHAU MVIITUOGYHKIIMOHAJIHH HOCAY
3A  PEITPOAYLMUBUIIHOCT MEPEBLA PA3JIMUYHMTUX UBPCTHUX V3O0PAKA
Y PAMAHOBOJ CTIEKTPOCKOITHAIN”, npema orrcy, NaTeHTHUM 3aXTEBUMaA U IPTEKUMA
U3 ATEHTHOT CIIUCa.

4 YIIUCVYIJE CE y Perucrap maiux nareHara 3aBoJia 3a HHTCIEKTYaJIHy
CBOJUHY TIPU3HATO MPABO U3 Tauke 1. TUCIIO3UTHBA OBOT pellera noj dpojem

1807

-

& [Mojiatke 0 NPU3HATOM NpaBy 00jaBATH ¥ ,, [ IACHUKY MHTEIEKTyalHe CBOJuHe”,
Opoj 3/2024.

Ob6paznoxemwme

IIpasuo nuue YeusepsuteT y beorpany, MuctutyT 3a ¢pusuky beorpax, MactutyT
0]l HAMOHAJHOT 3Hauaja 3a PenyOauky Cpbujy, Ilperpesuua 118, 11080 3emyn-beorpax,
[IOJAHOCHIAL, je TpHjaBe Manor mnareHta Opoj MII-2023/0057 ox 8.11.2023. roxue,
3a [POHAJIA3aK [10/] HA3UMBOM HABECACHHM Y JAUCIIO3HTUBY PEIICH:A.

V ¢cHpoBeACHOM MOCTYIKY 3a IPH3HARKE MAJIOL NaTeHTa YTBpheHo je na ¢y ucnymenu
yenosu w3 wiana 164, cras 1. 3aKoHa 0 nareHTHMa.



Vimajyhu y Buly HaBeleHO, 3aBOj 32 HHTENEKTYalHy CBOjUHY j€, Ha OCHOBY 4L 164,
167, 109. 1 111. 3akoHa 0 HATEHTHMA, OIUIYYHO K0 Y JUCITO3UTHBY OBOTI' pELICHHa.

Momocunan npujase ocioboheH je miahama permyOInUKHX aIMIHUCTPATHBHAX TAKCH
Ha OCHOBY ofipende wiana 18. cras 1. Tauka 4) 3akoHa 0 penyOIMIKUM aAMUHHCTPATHBHAM
takcama (,,Ciryx06enu Tiiacank PC”, Gp. 43/03, 51/03 — ucnpaska, 61/05, 101/05 — np. 3axom,
5/09, 54/09, 50/11, 93/12, 65/13 — np. 3axon, 83/15, 112/15, 113/17, 3/18 — ucnpaeka, 95/18,
86/19, 90/19 — ncnipanka, 144/20, 138/22 u 54/23 — ycknaljenu TUH. H3HOCH).

YIyTCTBO O [IPaBHOM CPEICTBY:

I1poTHB OBOT PEIIEH-a MOXKE CE H3JaBUTH
xanba Bmagu PemyGnuxe CpGuje y poky
of 15 nama oj1 JjaHa meroBor MpujeMa, a Impexo
OBOI 3aBoja. Y3 oskanOy tpeba JO0CTABUTH
0Ka3 O YIUIaTH aJIMHUHHUCTPAaTHBHE Takce
y usuocy oa 560,00 munapa.

Pemierse JOCTaBUTH:
- TIOIHOCHOLLY TIpUjaBe
IpeKo MyHOMONHHUKA 3a NIPHjeM TUCMEHA
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