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Beorpan, 22. maj 2020.

IIpeamer: Mosi6a 3a moKpeTame NOCTYNKA 32 pen3top y 3Bambe HAYYHH CapaJHHK
C o063upoM [a HCIymaBaM KpUTEpHjyMe NpOIMcaHe o] CTpaHe MuHMCTapcTBa MPOCBETE,
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Hayunom Behy MHcTuTyTa 32 Qusnky beorpan

Beorpaz, 22. maj 2020.

Ipeamer: Munbeme pyKoBOAHONIA naGopaTopuje o pensbopy ap Muauue hypunh y

jBambe HaAy4YHHU capaJHHK

Jlp Mumna hypunh je samocnena y Mucturyty 3a Gusuky Beorpanx ox 01.01.2009
rofMHe W aHraxoBaHa je y JlaGopaTopHju 3a MCTpakuBame y OONacTH €IEKTPOHCKHX
matepujana. Y JlaGopaTropuju paau Ha TeMaMa BE3aHHM 3a TpOyYaBalby MarepHjana
npumenoM Pamanoe, Mudpaupsere i POTOTYMHHECLUCHTHE CIIEKTPOCKOTIHje. Y 3Bambe
HAaydHH capajHuk wu3aGpana je 27.11.2013 rommse. V¥ MmeljyBpeMeHy je Ouna Ha JBa
nopommsbcka OAcycTBa. IlomTo HCTymaBa cBe nNpeiBuheHe ycnose, y CKIamy ca
[IpaBHIHHKOM O TOCTYIIKY M HAauMHY BpEAHOBaka M KBAaHTHTATHBHOM MHCKA3HBAMY
HAYYIHOMCTPAXMBAYKMX pesyarata ucrpaxusadya MIIHTP, carmacan caMm ca MOKpeTameM

nocTynka 3a peuz6op ap Mumnie hypuuh y 3ate HAy4HH CApaHAK.

Tpennor uianosa Komucuje 3a nuicame u3BewTaja:

1. np Hebojua Pomuesuh, nayunu caBeTuk HHcTHTYTA 32 ¢usuky beorpan

2. np Jenena Tpajuh, Bumn Hay4ry capaguuk Unctutyra 3a Qusnky beorpan

3. np Jyman Tlomoeuh, Bampemuu mpodecop Pusyuxor ¢axynrera YHUBEp3UTETa Y
beorpany

(j) %,\/
Q%l

Pykoaozmnau naboparopuje,
np HeGojura Pomuenuh

Hay4YHH CaBCTHHK




1. Buorpadgcxku nmopauu

Jip Mwmna hypuuh poljena je 21.03.1982. y Pymu. Jlunomupana je na @axynrery
3a GU3MUKY XeMH]y YHHBEP3UTETA Y Beorpany 2007. roguHe U CTCKIA 3BABC IUIIOMUpaHH
puzuKoxeMH4ap.

Mactep cTyadje U3 (u3HUKE XeMHje 3aBpIIMia je 2008. roauHE W CTEKIa 3Balbe
JMIUIOMHpaHH QU3HKOXeMHYap — MacTep dusuuKe XeMHje.

18. jamyapa 2013. roaumHe CTCKId je 3Bame JIOKTOpa Hayka — (hU3MIKOXEMHJCKUX HAYKa,
010paHOM JIOKTOPCKE aucepTanyje TMOJA Ha3sMBOM "Henumusaree ymuyaja MaHzana Ha
onmuuke 0coBUHE YCKO3OHCKUX NOTYnpoBoOHUKa mund HgixMnxTeySey u Cd-xMn,S", moxt
menTopcteoM Jip Hebojie Pomuepuha, HaydHOr caBeTHHKa HCTHTYTA 32 ¢usuky beorpas.

V mepuomy ox 01.01.2009. rojmme 3arocicHa je y Hncturyty 32 bu3uKy Kao
MCTpakuBay — TPHIPABHUK, a Ol 78, 11. 2011. rogusHe Kao MCTpaXuBad — CapalHHK.
27.11.2013. usaGpana je y 3Bambe HaydHH CapalHUK. Y MmehyBpemeny je Onia Ha 71Ba
[OpoMibcKa OJICYcTBa. TpPEHYTHO je aHraxopaHa Y JlaGopaTopuju 3a HCTPAKHMBALE Y
06NACTH €IEKTPOHCKMX MaTepHjana. OCHOBHH TpeIMET HCTPAKUBambA joj je omTHYKa
CIIEKTPOCKONHja 1 KapakTepu3allija pasIuIuTHX BPCTa HaHOMAaTepHjana.

Jip Muwmua Rypuuh je y cBOM A0CAAAIIELEM HAay4HOM pajy ayTop WIH KOayTop 24
pama 00jaBJbCHHX Y MehyHapoguum ¥ JomaliiM  dacomucuHMa  H CAOMIUTEeHUM Ha

mehyHapoIHHM H nomahinM KoH(eperuujama.



2. Ilperien Hay4He AKTHBHOCTH JIp Muune hypuuh

Munmumia Rypunh je 3amnodena CBOj HAyYHO-HCTpOKMBAdKH pal Ha HUHCTUTYTY 34
dusuky y beorpany Yy OKBHpPY Ilentpa 3a 4BPCTO CTame M HOBC MatepHjane
2009. roxmue. TOKOM CBOT JOCajalliiber paja OaBmia ce MpoydaBarbeM HaHOAUMEH3HOHHX
HIOJTYTIPOBOJHHYKHX CHCTEMA. Koukpernuje, 0aBuia ce PamMaHOBOM criekTpockonujom, ML
CIIEKTPOCKOTIHjOM H doTorymuHecueHMjoM. then HaydHH pall Ga3upaH je Ha Mpoy4aBamy
OITOENEKTPOHCKUX 0COOMHA MOTYMarHETHUX MOJTYTPOBOAHHKA, KOjH Cy y JaHallfbe BPEME,
360r MOryhHOCTH TIPOMEHE CTPYKTYPE, 30HCKHX M OCTAJIHX ocoOuHa, ca IPOMEHOM CacTaBa
BeoMa AKTYeTHH W Hanase BENHKY MPUMEHY y CIHHTPOHMIH. Takole, HaydHa AKTHBHOCT
obyxBaTa caMOCTaNlaH eKCIIepUMEHTATHH pall y3 o6pany HoOMjeHHX pe3ynTara u TEOPHJCKY
ananm3y. JloOHjeHH eKCTIEpUMEHTAIHH pe3ynTaTh e aHATH3MPajy, IPUMEBY]Y ce nocrojehu
MOJENH MJIM ce CTBapajy HOBM, na Ou ce JOLUIO N0 jacHe WHTEpHpETALHje ocobuHa
UCIIMTHBAHUX TOMYIPOBOAHMYKHX Marepujana. Jlocajauma HaydHa aKTHBHOCT KaHIWIATa
JCIIOJbaBa Ce Y HEKOJIMKO CErMEHTa.

- TIoOBpUIHHCKH ONTHYKH GOHOHH

Kanmunatr Mumniia hypunh ce Hajnpe Gasiia npoy4aBameM TMOBPUIMHCKM ONTHYKOT
¢oHOHA KO HaHOUECTHUA ZnO normupann ca CoO a 06HjeHH NpoLecoM KaJILMHALH]E.
[open yobudajeHOr NoMepama MUKOBA Ka HUKHM BpeaHOcTHMa PamaHoBOT noMepaja M
mupema NUKoBa TpumeheHo je u dopmupame auMepa KobanTa Ha MOBPLIMHA y3OpKd.
Kopumtiene cHare jacepa HUCY H3a3Bajie Hif pe3oHaHLy HH TepMaIHy AECTPYKIHM]Y Y30pKa.

- Tlaacruyno AeGOPMHCAHH METAIH H METATHE Jierype

V nocamamimeM pagy KOJNETHHHMIA ce 0aBnia W HCIHTHBAREM OTITHYKHX 0CcOOMHA
Matepujana MOABPTHYTHX EKCTPEMHO] TUTaCTUIHO] nedopmaumjn  meronom Pamanose
crekTpockonuje. OnTHuke OCOOMHE UHCTOT fakpa KOju je TIUIACTHYHO nedopmucaH
jeTHAKOKAHATHOM YraOHOM IMPECOM MCIHTHBAHE CY kopuiuhemem PamaHoBe CIIEKTPOCKOTIH]€
KOjOM je OTKPHBEHO MOCTOjakbe HAHOAMMCH3MOHHX KPUCTAIHUX CTPYKTypa Kako H4HCTOr
Gakpa Tako M Oakap okcuja y HOopMHUpaHHM amopduum knacrepuma. JloOujeHn pesynTaTd
ykaszyjy Ja HHje OO0 [0 TOTIyHE amopdu3anMje Leaor y3opka. MHUKpOCTPYKTYpHE
ocobue nerype Cu — Al (0,4% Al) koja je, HaKOH YHYTPaIllthe OKCcHaluje, Ouna nMoaBpruyTa
je/IHAaKOKAHATHO] YraOHO]j TpEecH, MCIUMTHBAHE Cy METOoJama MHKpPOCKOIIHje aTOMCKe CHIIE,
mabpakmuje X — 3paka W PamaHoBe cnekrpockonuje. HakoH BHCOKOTEMIECPATYPCKE

VHyTpallbe OKCHIAUMje YOoueHe Cy 9eCTHIE AlLO; y peruju omoTada, koje Cy XOMOTEHO



pacriopehere. Pe3ynTaTH MHKDOCKOINHjE aTOMCKE CHIC CY jacHO mMOKa3aqM fa je 30Ha
yHyTpauime okcuaanuje yspuha u OTIOpHHja Ha AehopMallHje y OJHOCY Ha je3rpo y3opKa.
Jlobujenn pe3ynTaTH yKasyjy Ha TO J1a je IUIacTHYHA nedopManmja JoBena 10 amophusalmje
y30pKa, IITO Ce MOXKE TpHIHCATH mHoBehamy croGoHe eHepruje yclej BEeHKe I'yCTHHE
IucToKanuja. AKO CKIa[HIITEHa EHEPruja nedopMalmje pacTe ca Hampe3ameM MaTepHjala,
jacHo je ma je TpaHcdopmammja y aMOpdHO CTame eHeprujcki MoBoJbHHja. CrereH
aMmopdu3ammje je Behu y TpaHchep3aiHoj paBHH y OHOCY Ha JIOHTHTYIHHAIHY.

-  IMosymarHeTHM NMOJYHPOBOIHHIH

CTpYKTypHE, €NEeKTpHYHE H ONTHYKE OCOOWHE MOTYMArHETHOT MOTYIpOBOIHOT
kpucrana ZnGeAs; KaKo YHCTOT TAKO H JOMHPAHOT Ca PasTHIHTHM NMPOLCHTHMA MaHTdHa, a
MHTEpecaHTHOI 300T MOryhHOCTH TpPHMEHE Y CHHHTPOHHYKHM ypehajuma, cy HCIHTHBaHE
MetomoM PamaHoBe M MH(pampBeHe CHEKTpockonuje. PamaHoBOM CIIEKTPOCKOTIHjOM €
yTBpheHo I0CTOjambe apCeHHKOBHX KIacTepa y3 OYEKHBaHE KJIACTCpe MnAs ¥ MaHTaHOBHUX
KOMIUIEKCA Ka0 M TOCTOjamhe KapaKTepHCTUYHMX BHOPAaIMOHHX (PEKBEHIM OCHOBHOT
kpuctana ZnGeAsy IlpermocraBuid CMO Ja Cy OBH KjiacTepu CMEIITCHH Ha KpajeBUMa
(rpaHuIaMa) KpHCTAINTA, Kao M JAa Cy Ci0OOIHH HOCHOLM HEXOMOIeHO pacriopehern y
ysopuuma. MHGOPAUPBEHOM  CEKTPOCKONH]OM je HCIHMTHBAH YTHMIA] [UIa3MOHCKOT
MpHUrylIekha Ha HHTEPaKUH]y [U1a3MOHa ca JIBa PasiuIuTa donona y ZnixGexAs2. Onpehena
je crienuduyHa MpUpoJa MoHamama (PEeKBEHIe CNapeHuX ¢onoHa. 3a pasMKy 01 TIa3MOH
hOHOH HMHTEpaKUMje KOJ TMIa3MOH IBO-(HOHOH MHTEpaKiHje HHUX0BE (PEKBEHIE HHUCY Y
obmactu m3mehy TO wu JIO ¢pexkBeHuUd TNPH BHCOKHM BPEIHOCTHMA ILIA3MOHCKOT
npurymera. [ToTBpheHo je mpucycTBO KacTepa MnAs a oapehena je u Besa usmehy
KOHIIGHTpaIHje cII000IHHX HOCHIALA HACICKTPHCAha U ONITHYKHX [1apaMeTapa.

-  Tanxku puamoBu

Ontuuke ocobude TaHkiux ¢mivosa CdS ¢y wucnuTuBaHe PamaHOBOM
criekrpockonujom. Tanku GUIMOBH pasnuuuTe JAeGbHHE CY JNOOHjEeHH METOJ0M TEPMaIHOT
HarapaBama U BUXOB KBATMTET j¢ KOHTPOJIHCAH MHKpPOCKOIMHjOM aTOMCKHMX cuna. YTBpheHo
je Ja Cy penaTMBHO TIiatke W yHU(opmHE ca no6po JedUHUCAHUM HAHOAUMEH3HOHHM
KIacTepuMa M ManoM xpanasomlbly. PAMaHOBOM CIEKTPOCKONHJOM je OTKPHBEHO Ja MOpes
yoOuuajenx MHUKOBa KapakTepuctuynux 3a CdS MIOCTOj€ W MUKOBH IOBPUIMHCKHX ONTHYKUX
donona. [JuenexTpudHa QyHKIHMja je MOJENOBAHA IPHMEHOM Makcsen-I"apHeToBe Gopmyie
3a XoMoreHe cpepHe unky3uje (knactepa CdS) y Basayxy.

- Cnojesutu I11-V moaynpoBoHHIH JONUPAHH jOHIMA NPEJIa3HUX MeTaIa



CTpyKTypHE H ONITHYKE ocobHHEe MOHOKpHCTaIa YHCTOT InSe u gomupasor ca Mn, Fe,
Co u Ni, nobujerux bpHUMaHOBOM .MCTOJIOM cy MCIMTHBAHE PeHTreHOCTPYKTYPHOM
apamu3oM W PaMaHOBOM CIIEKTPOCKOTIMjOM yrBpjeHo je Ja cy nobujenn pomboenapcky
y3opuu R3m cumeTpHje. EHEPreTcKH Mperasi cy HMCIMTHBaHH eTUTICOMETPHJOM KaKO Y
3abpameHoj 30HH, MPH gHerpvjaMa HIDKUM OX 1,4 eV, Tako ¥ Ha BHUCOKHM EHEPTETCKUM
wuBouMa o 1,5 0 6,5 eV. VTBpheHo je 1a y 00a eHepreTcka uHTeppana je Beha ancoprumja
koI JONUPAHHX Y30paKa. Onpehene cy u eHepruje AMPEKTHOT H WHIUPEKTHOT Mpenasa,
oxrosapajyhe eHpruje c1060JHUX eKCIMTOHA Kao 1 eHepruje Bese.

- TpaHcnopT joHA aJKaJHUX merana y DXE racy

Jlp Rypush ce mpuKByIMIa H xonerama u3 I'pymne 3a racHy €lEKTPOHHUKY, KOju ce
nyxe BpeMe GaBe H3ydaBarbeM TpaHCIIOPTa MO3UTHBHHX joHa y TacHAM TPKECHAMA. Ogne
cy M3ydaBaHe TPAHCTOPTHE ocobuHe joHa ATKaIHHX MeTala K*, Na* i Li'yDXE (1,2 -
MMETOKCHETaH) Tacy, KOju ce KOpHCTH ka0 KaTanu3aTop y GH3HIM YBPCTOr CTama H Kao
TpeKypcop y MpOU30IEkLH kepamuke. H3abpane cy HajBepOBATHHU]E peakiyje joHa aKaTHHX
merana ca moiekyioM DXE raca u HeErOBHM (parmMeHTHMa, W H3pauyHATe oxrosapajyhe
enranmyje GopMupama MpoxyKaTa.

Hepe3oHaHTHOM PaMaHOBOM CTIEKTPOCKOMHMjOM CY MCIHTHBAHE OTTHUKE O0COOUHE
CdMnyS. V nobujerom PaMaHOBOM CHIEKTPY JIOMHMHHPA aCHMETPAYAH MUK Ha OKO 300 cm™ .
HenuHeapHa MpOMeHa Y HHTEH3UTETY OBOT MHKA €a MPOMEHOM KOJIMIHHE Mn*'y jenumemny
Kao ¥ pa3IdIuTHX eHepruja eKCITUTAL]E je Moceia HeMHeapHuX MpOMEHA Y 3a0pameHo]
30HH.

Kpo3 capamiy ca ApyruM rpynaMa u3y4aBaHW Cy pPazIuYHTH marepujanu THae je
KoNerMHuIa Ap Mummna Thypuuh jana AOMPHHOC KAKO Y KOMILIEKCHO] KapaKTepu3auju
HCIMTUBAHMX Yy30paka Tako H Y cBe0OyXBaTHO) AHAIA3H yTHlaja CHHTE3e Ha H3MIEN

PaMaHOBHX ¥ (HOTOIYMHHECLCHTHUX CTICKTAPa.



3. EjleMeHTH 32 KBAJIUTATHBHY OlleHY HayYHOI 10IIPpHHOCA

3.1. KpajuTeT HAY4YHHUX pe3yaTara

3.1.1. Hayunu nueo u 3nauaj pesynmama

JIp Muymua hypuuh je y cBOM JocajallimbeM HayqdHOM pajy ayTop HIH Koayrop 23
paga ofjaB/beHHX Yy MehyHapoaHMM K nomMahuM YacomWCMMa M CaoMIITEHHM Ha
MehyHapomHHM H JoMahuM koHpepennujama. Om Tora cy 3 pama objaB/beHa Y
Mel)yHApOIHUM 9acOMHMCHMA H3Y3eTHUX BPEIHOCTH kareropuje M21A, 3 pana oljas/beHa y
BPXYHCKHM Mel)yHapOIHHM JaconicHMa M21, 12 y BoehiM 4acomnucHMa KaTeropuje M22, 5
y MeljyHapoJHHM HacoIHCHMa kareropuje M23. ¥V kareropuju 360pHHIM ca MelyHapoTHUX
CKyNOBa KaHIMIaT uMa 3 paja kareropuje M33 u 14 pamosa kareropuje M34, xao u 7

[orIaBsba y MoHorpadujama.
Kao meT Haj3Ha4YajHUjHX PagoBa KaHIUIATKHELE U3/IBajaMo:

1. M. Gili¢, M. Petrovi¢, R. Kosti¢, D. Stojanovi¢, T. BarudZija, M. Mitri¢, N.
Roméevié, U. Ralevic, J. Traji¢, M. Roméevié, 1. S. Yabhia,

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

2. M. Petrovié, N. Rom&evié, J. Traji¢, W.D. Dobrowolski, M. Rom&evi¢, B. Hadzi¢, M.
Gili¢, A. Mycielski
Far-infrared spectroscopy of CdT1-xSex(In): Phonon properties
Infrared Physics and Technology 67 (2014), 323-326.

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), 3 14-318.

4. Aleksandra Milutinovi¢, Zorica 7. Lazarevi¢, Milka Jakovljevi¢, Branka Hadzi¢,
Milica Petrovié, Martina Gili¢, Witold Daniel Dobrowolski, Nebojsa 7. Roméevic,
Optical properties of layered III-VI semiconductor y-InSe:M (M: Mn, Fe, Co, Ni),
Journal of Physics and Chemistry of Solids, 89 (2016), 120-127.



5. Milica Curcic, 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.

Y npsom pany (Infrared Physics & Technology) xanmmnaTkuma AeTa/bHO H3ydaBa ONTAYKA 1
CTpyKTYpHa cBojcTBa aBOQasHMX TaHkux (uimoBa. PamaHoBa X uHdpaupBeHa
CreKTpockomuja cy KopuiheHe 3a HIEHTHQUKAUU]Y | kBanTH(uKamjy ase daze. [Tomohy
Mojena 3a KoHajHMEHT onTHYKHX (oHOHa onpehuBaHe Cy BEIHYHHE YECTHLA CuSe2 dasze,
TIpH 4eMy je YTBphEeHO Jia ce TMMeH3Hje YeCTHLa nosehaajy ca nosehameM ae6ibHHE UM,
Haxo je 0Baj MOJIeN OTpaHHYeH Ha HAHOYECTHIIE MIPABIIHOT cdepHOT 00IHKa, TIoKa3alo ce 12
OH faje mo6pe pesynTaTe U KOJ pealHHX HaHOKPHCTAlA KOjH CY HEIPaBHIIHOT obnuka.

YV apyrom pamy (Infrared Physics and Technology) cy cHmmanu HudpaupseHy CHEKTpH
CdT1xSex(In) Ha pa3nMuUTHM TeMIepaTypaMa. AHamM3a CHHMJbEHMX EKCICPHMCHTAIHHX
criektapa je ypahena kopumhemeM nuelNeKTpUuHe GyHKUMjE KOja OMnHCYje TUIa3MOH-(OHOH
unrepakunjy. Kopumhen je Genzels Mozen 3a oniucHBame (hOHOHCKHX MOJI0BA.

Y Tpehem pany (Optical Materials) ananusupase cy BHOpaLUHOHE KapaKTEPHCTHKE MEXaHO
xemujckn cuatetucanor CupFeSnS, (stannite). XRD u PamanoBa CTMIEKTPOCKOMHja Cy METO/IE
KOje Ce KOpHCTE 33 KapaKTepH3alujy KPUCTaIHE CTPYKTYpe CuzFeSnS;. IMo3uuuja MooBa Ha
eKCTIePHMEHTATHOM CIIEKTPY OArOBapa TETParOHalHO] CTPYKTYPH OBOT MaTepujaia, Kao H
6unapuuM hazama FeS u SnS. UnTensuter MooBa Gunapuux hasa ce cMarmbyje ca BpeMCHOM
miesema. IloTnyHO HecTajame JBe OMHapHe (ase oaroBapa BPEMEHY Koje je Ayke 01 90
MHHYTa MJIEBEH:A.

Y gerBprom pamy (Journal of Physics and Chemistry of Solids) ciojeBHTH mOTYNpPOBOAHHIIM,
na mehy muMa u y-InSe, Cy OX BeNMKOr 3Hayaja Kako 3a (yHAaMCHTalHa, TaKO M 32
PUMEHkEHA HMCTPAKUBAIGA jep MMAjy M3Y3€THO AHW30TPONCKE ONTHYKE H EICKTPOHCKE
ocobure. 300r OBHX OCOOHHA, CJIOjEBUTH TIOJYNPOBOAHHIM C€ 4YECTO KOPHCTE Kao
hoToxemujcke enekTpode. MHIMjyM ceneHup, ca JMPEKTHHM EHEPTETCKHM MpPOLENoM Y
6rcKkoM MH(PAIPBEHOM OICETY eHEprHja je aTpakTHBAH MaTepHjall y 00macTu KOHBep3Hje
conapHe eHepruje. PemaruBHo uHepTHe (001) OasamHe MUBOCHH Ca HHCKOM TYCTHHOM

MOBPIIMHCKAX CTama Ipe/cTaB/bajy HOJATHY MPEIHOCT 3a MPHUMEHY Y “heterojunction”




ypehajuma. OBaj pax mpeacTaBba JONMPHHOC MCTpaKMBaKky YTHIAja MpHMeca HAa ONTHYKE
ocobune y-InSe, moce6HO Ha ONTHYKH NPOLIEN U €TEKTPOHCKE HUBOE.

VY nerom pany (Physica E: Low-dimensional Systems and Nanostructures) npoy4aBaHH cy
MOMMEPHH HaHOKOMNO3UTH kao mTo je ZnS/Poly (methylmethacrylate). Kao
TepMoruiacTHYHH nommMmep PMMA uma oxnmuuse cBojetBa. [IIHpoko ce KOpUCTH KO/ COUMBA,
CBETJIOCHHMX II€BH, OINPEMH 3a KYyNaTWia, HepasrpajbHMB je M OuoxoMmatHOmnan. XRD
aHalM3a IoKasaja je Ja je HaHOKpHcTanl ZnS kyOHe cTpykType. OnTHYKe KapaKTepHCTHKE
npoydaBaHe cy PamaHOBOM crnekTpockomujoM. AHanu3a 3axteBa kopuirheHe Bruggeman
Mozena eheKTHBHOT Meaujyma. Pesynrar oBakBe mNpuMeHe oMoryhuo je AeTEKUH)Y

IIOBPIIHHCKH OIITHYKOT (1)0HOHa.

3.1.2. Ilapamempu Keanumema 4aconuca

Y nocneawmux S5 roauna (oa 2013. mo 2020.) y kareropuju M2la (mehynapoauu

YacONMCH H3Y3eTHHX BPEAHOCTH) KaHauaaT je o0jaBHo pagoBe y cienehinm gaconucuma:

1 pax y Journal of Alloys and Compounds (Md=4,175)

VY kareropuju M21 ( BpxyHckn MeljyHapoanu yaconucn) KaHIUAAT je, Y MOCHEIHUX

ner roauna (ox 2013. no 2020.), o6jaBuo panose:

2 paga y Optical materials (M®=2,687)

Y kareropuju M22 (ucraknyTn melj)yHapoxHu yacommnc) KaHAUIAT je, Y MOCICImBHX

ner roauna (ox 2013. xo 2020.), o6jaBuo pagose:

1 pan y Journal of Mining and Metallurgy section B-Metallurgy (M1®=0,859)
3 pana y Science of Sintering (1®=0,941)

1 pan y Journal of Physics and Chemistry of Solids (M®=2,752)

2 paza y Infrared Physics and Technology (M®=2,313)

1 pan y Processing and Application of Ceramics (M®D=1,152)

1 pax y Physica Scripta (M®d=2,151)

1 pan y Physica E: Low-dimensional Systems and Nanostructures (M1®=3,176)




V kareropuju M23 (mehynapoanu yacomnuc) KaHIHAAT je, Y TOCIEABHUX MET TOMHA

(om 2013. mo 2020.), o6GjaBuo pamose:

1 pan y Journal of Optoelectronics and advanced materials (M®=0,429)
2 pana y Optolelctronics and advanced materials-Rapid communications (M®=0,452)

1 pan y Optical and Quantum Electronics (M®=1,547)

YKkynan uMnakt (GakTop ol nocueamer u3dopa y 3ame je 32,40.

YV kateropuju M33 caommreme ca Mel)yHapoaHoOr cKynma IITAMOAHO Yy LEJIHHH,
KaHmMaar uMma 3 paga. Y kareropuju M34 (caommreme ca Mel)yHapoaHor ckymna
IITAMIAHO Yy M3BOAY), y mocneamux 5 roguna (ox 2013. mo 2020.) kanauaar je umao 14

U3JIarama Ha KoH(epeHnujaMa Mel)yHapoIHOT 3Ha4aja, Kao U 7 Moriasba y MoHorpadujama
M14.

3.1.3. TIo3MTHBHA IHTHPAHOCT HAYYHHX PAI0BA KHAMAATKHIbE

Ha man 22. maj 2020. rogune, npema 6a3u nogaraka Google Scholar ap hypunh nma
119 uurara. TIpema oBoj 6asu nonaraka, meH A haktop je 6. On nocneamer n3Gopa y 3Bame

UMMaKT dakTop usHocH 32,40.

3.1.4. Konkpemnu nayunu 00bpunoc kanouoama y peanuzayuju peyimama

Hp hypunh je ox mowerka cBoje HayyHe AETAaTHOCTH 3anociieHa Ha MHCTHTYTY 3a
¢usuky y beorpany, rae y oksupy Jlaboparopuje 3a ucTpaxuBamba y 061aCTH €IEKTPOHCKHX
MaTepujana u3Boau Behuny excrnepumenata. CapahjuBaia je M ca TEOPHjCKOM TPYIOM Jp
Kempke HuxuroBuh OKO TPaHCNOPTHHX 0COOMHA AIKAIHMX METala y Tacy, THAE je HeH
HHTEPIUCIHUIUIMHAPHH TPHCTYN JOKTOpa (GHU3MYKOXEMHjCKHX HayKa MOCeOHO J0IIao J0

u3paxaja.

Kanmupar octeapyje BaxaH JompHHOC y myGnMKanujama, TamMo Ijie je IpBH ayTop

CaMOCTAJIHO 00aBJba CKCIIEPUMEHTANaH pajl, o0pany W aHaIM3y JoOUjeHUX pe3ynTaTa, a Kao

jeman ol Koayropa JOTPHHOCH KaKO EKCIIEPHMEHTAIHOM paTy Tako M omoryhasa Gosbe

carjeaBame, pasyMeBambe W HHTepnpeTauujy nobujeHnx pesyntata. Takohe kaHmumar je
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CBOJUM PaJioM JONpHHENa H MOKpeTaby HOBHX NpaBalla y OKBHpPY M0CTojehnX HCTpakHBama
Ka0 M TOYETKy HCTpakWBaka Yy HOBHM o0JacTHMa Hayke M TpHMeHe PamaHOBe

CIIEKTPOCKOIIH]E.

3.2.2. AurakoBaHocT y GopMHpamky HayYHUX KaapoBa

3.2.1. Iledazowixku pao

Ap Mumuna Thypuuh je nomorna Mapruau [wmh oko wu3pame IOKTOpcke
muceprauuje (Daxynrer 3a ¢pusnHuky Xemujy, YHuepsuter y Beorpamy 2014. roamme), a

JOKTOPAHTKHB:A JO] CE 3aXBaJIHIa Y TE3H.

Takobe, np Munmua hypunh je momorna oko uspaze Tese Cresany JlumuTpHjeBuhy

(Texunuxu daxynrer y Bopy, YaHusepsurer y Beorpany 2015. roguse).

3.3. Hopmupame 6poja KoayTopcKHX pajoBa, NATEHATA H TEXHHYHX pellerba

Ceux 18 pamosa ap Mumuue Rypumh cy excneprMeHTaqHe NMpHpoOAe, IITO YECTO
NopasymMeBa capajiiby BUllle HHCTHTYUH]a. MMajyhn To y Buny, 6poj koayropa Ha MojequHuM
pagoBuma je Behu o 7 M HOpMHpamem GOZOBa THX pajoBa y ckiaay ca IIpaBHITHHKOM
MunucrapeTBa 0 TOCTYNIKY, HAauyMHY BpEIHOBAbA M KBAHTHTATUBHOM HCKA3WMBAHY
HayYHOUCTPAXKUBAYKUX pe3yaTaTa yKynaH Hopmupanu Opoj M pamoa usnocu 101,8 wmro je
W JlaJb€ 3HATHO BMILE O]l 3aXTeBAHOT MUHHUMYyMa o/ 16 M GozxoBa 3a u3Gop y 3Barke HAyYHH

CapaIHHK.
Hp hypuuh je koayTop jeIHOT NATEHTHOT pelIEHA:

II. Komapx, M. Rypunh, M. Tumh, b. Xayuh, MOJH®HKOBAHH HOCAY 34
BEPTHKA/THO ITO3HITHOHHPAHWE TABJIETHHX Y30PAKA OJ HMPAIIIKACTHX
MATEPHJAJIA KOJH JE JEO KOMOPE 34 BAKYYMHPAWE H XIABEHE KOJA
CE KOPHCTH Y CIIEKTPOCKOIICKHM MEPEHHMA, Perucrap Mamux marteHara
3aBo/Ia 3a HHTENEKTyanHy cBojuny MIT2018/0028 ox 19.06.2018. romuse.
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3.4. Pyxosolheme npojeKTHMA, NOTNPOjeKTHMA M MPOjeKTHHUM 3a4al(HMa

Hp Mumuua hypurh ygectsyje na npojextimMa MUHHCTapcTBa POCBETE H HAYKE Ka0
U Ha Mel)yHapOJHUM NpOjeKTHMA.

Hp Munuua hypuuh yyecTByje Ha mpojekTma y okBHpy Criopasyma O HaydHO]
capajmu u3Melhy Iloibcke akazemMuje Hayka i CpIicke akageMHje HayKa H YMETHOCTH:
-  Elementary excitations in semimagnetic nanocrystals and nanostructures, 2008-10 nanac.

Kanmunar je pykoBommo mnornpojektoM Kapaxmepuszayuja nanouecmuya u
Hanocmpykmypa Ha 1pojekTy ONTOENeKTPOHCKH HAHOJMMEH3HOHHM CTHCTEMH - YT Ka

IIPHUMEHH.

3.5. AKTHBHOCT Yy HAYYHHM H HAYYHO CTPYYHHM JAPYIITBHMA

Hp hypunh je unanuua Cprickor kepamuukor apymrsa. Ynan je JpymTsa pusHdapa,
Hpyuwrrea 3a ETPAH u Onruukor apymrsa Cpouje.
Takohe, Guna je uman opraHuzaimoHor oxbopa koudepenmmje KOHI'PEC METPOJIOIA
2015, 3natubop, 12-15. okrobap 2015. romune.
Hp Rypuuh 6una je u unan opranusauuoHor omGopa koHdepenuuje The Seventh Serbian
Ceramic Society Conference - Advanced Ceramics and Application, September 17-19, 2018,
Belgrade, Serbia.

3.6. YTHuaj HayyHuUX pe3yjTarTa

YTHuaj HayuyHMX pe3ynTata KaHMJaTa je NPUKas3aH AETabHO y OKBHPY cekimje 3.1.

OBOT JIOKYMEHTA,

3.7. KoHKpeTaH 10NPHHOC KAHIMAATA y PeajH3alMjH pPajoBa y HAYYHHM ILEHTPHMA y

3EMJ/bH H HHOCTPAHCTBY

JAp Mumina hypunh je 3HauajHO JOmpHHENTa CBaKOM paxy Ha KOME je AKTHBHO
ydecTBOBalla M Jana je ouryqyjyhu nonpunoc BehnHH pajjoBa Ha KojuMa je moTmucana. Fhen
AOTIPHHOC C€ OTTIEA Y CAMOCTATHOM €KCIIEPHMEHTAIHOM pafy, 00pany Zo0HjeHHX pe3yirara
Kao W aHamu3y nobujeHux mnoxaraka. IlomrTo je pey o eKkcmepuMeHTanmHO] (GH3HIM,

I[NoCTaBJbalkE U HSBOI)GH)E CKCIIEpPHMEHTA IIpeICTaBIba 3HaqajaH ACO KaHTHJATKHILHHE HaYIHE
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4KTHBHOCTH, Y IIITa Caja IMpHUIlpeMa arnaparype H NpHIIpEMA y30paKa 3a CKCICPHUMCHT, aJId U

obpajia pesynrara Mepema y3 kopulherme oaropapajyhux TeOpHjcKHX MOZENA.

3.8. OcTanu noka3sare/bH ycnexa y HAy4HOM paay

3.8.1. Ynancmesa y ypeljueauxum odbopuma uaconuca, ypelusame monozpaduja,

Ppeuensuje HayuHuX padoea u npojekama

Kanmnnar je penensent y wacommcuma Science of Sintering, Optoelectronics and

Advanced Materials-Rapid Communications, Advances in Mathematical Physics.

4. EneMeHTH 32 KBAHTHTATHBHY OlleHY HAYYHOT JONPHHOCA KAHIM/IATA

4.1. OcTBapenu pesy/iTaTu y 3aJlUX 1eT roauna (2013.-2020.)

Osnaka rpyne | Bpoj pagosa Bpoj 6ogoBa mo Yxynan 6poj Ykynau 6poj
pany OoxoBa HOPpMHPaHHX
6ogoBa
M14 7 3 21 21
M21a 1 10 10 4,62
M21 > 8 16 15,47
M22 11 5 55 41,79
M23 4 3 12 8,76
M33 3 1 3 3
M34 14 0.5 7 6,44
YkynHo 124 101,8

4.2. Topeheme ca MUHHMATHHM KBAaHTHTATHBHHM yciaoBuMa 3a u30op y 3Bame

HAYYHH CAPAJHHK

Munumananu 6poj M Gonosa Ocreapeno/Hopmupano
YxkynHo 16 124 /101,8
M10+M20+M31+M32+M33+M41+M42 10 117 /94,64
M11+M12+M21+M22+M23+M24 - 93 /70,64
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Crnucak pagoBa u 0CTAIUX MYOJIHKANM]a KAHAUIATKHIbE,
pa3BpCcTaHUX N0 Baxkehum kareropujamMa nponucaHux
NMPaBUHIHUKOM

*Cy 03Ha4YeHH paJloBH KOjH yiase y peusbop

Momnorpaduje, monorpadceke cTyauje, TeMaTCKH 300pHHIH, JeKcHKorpadcke H

kaprorpadcke nybaukauuje mehynapoanor 3uavaja (M10)

M 14 moHorpadcka cTyauja/moriaB/be y KibH3n M12 wim pax y TeMaTckoM 300pHHKY

melhynapoaHor 3Hauyaja

* 1. S. Kosti¢, Z.Z. Lazarevié, M. Gili¢, M. Petrovié, M. Roméevi¢, N.Z. Roméevié, D.L.
Sekuli¢, Structural and optical studies of oxide single crystals grown by the Czochralski
method, W. E. Lee et al. (eds.), Proceedings of the III Advanced Ceramics and Applications
Conference, Springer Atlantis Press, pp. 193-203, 2016, doi 10.2991/978-94-6239- 157-4_14.
* 2. M. Gilic, M. Petrovic, B. Hadzic, M. Romeevic, J. Trajic, N. Romcevic, Z. Lazarevic,
Structural Properties of Cu-Se-CuSe2 Thin Films, W. E. Lee et al. (eds.), Proceedings of the
IV Advanced Ceramics and Applications Conference, Springer Atlantis Press (2017) 235-256.
* 3. Z. Nikitovic, M. Gilic, M. Petrovic, N. Romcevic, Z. raspopovic, V. Stojanovic, The
Kinetic Energy Dependence of Association Reactions for Alkali Metal Ions with
Dimethoxyethane, W. E. Lee et al. (eds.), Proceedings of the IV Advanced Ceramics and
Applications Conference, Springer Atlantis Press (2017) 375-385.

* 4. Z. Lazarevic, M. Gilic, M. Petrovic, N. Romcevic, C. Jovalekic, D. Sekulic, V.
Ivanovski, Study of Nanodimensional Spinel Ni0.5Zn0.5Fe204 Ferrite Prepared by
Mechanochemical Synthesis, W. E. Lee et al. (eds.), Proceedings of the IV Advanced
Ceramics and Applications Conference, Springer Atlantis Press (2017) 187-202.

* 5. M. Gilic, M. Petrovic, B. Hadzic, Z. Lazarevic, M. Romcevic, J. Trajic, N. Romcevic,
Optical Properties of Plastically Deformed Copper: Ellipsometry and Raman Study, W. E.
Lee et al. (eds.), Proceedings of the III Advanced Ceramics and Applications Conference,
Springer Atlantis Press (2016) 173-182.

* 7. M. Petrovic, J. Trajic, M. Gilic, M. Romcevic, B. Hadzic, Z. Lazarevic, D. Stojanovic,

Optical Properties and Electron-Phonon Interactions of CdTel-XSex(In) Single Crystal, W.
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E. Lee et al. (eds.), Proceedings of the III Advanced Ceramics and Applications Conference,
Springer Atlantis Press (2016) 183-191.

PAJIOBH OBJABJBEHU Y HAYYHUM YACOINMMUCHUMA MEBYHAPOIHOI
3HAYAJA M20

Pajnosu y MelyHAapoAHOM 4Yacomucy H3y3eTHHX BpeaHocTH (M21a):

* 1. N. Rom&evié, 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,
1.V. Fedorchenko, S.F. Marenkin

Far-infrared spectroscopy of Zn;xMnxGeAs: 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. Romé&evi¢, M. Rom¢evi¢, D. Stojanovi¢, Mirjana
Comor

Far-infrared spectroscopy of Cdl— xMnxS quantum dots

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

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

Magnetic field influence on optical properties of Cdi.MnS (x=0; 0.3) quantum dots:

photoluminescence study

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

PajgoBu y BpxyHckum MeljyHapoauum yaconucuma (M21):

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

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

Raman study

Optical Materials 75 (2018) 314-318.
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3. Z. Z. Lazarevié¢, P. Mihailovi¢, S. Kostié, M.J. Roméevi¢, M. Mitri¢, S. PetriCevié, J.
Radunovi¢, M. Petrovié¢-Damjanovié, 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).

Pajnosu y ucraknyrum meljyHapoauum yaconucuma (M22):
*1. Z. Lazarevi¢, S. Kosti¢, V. Radojevi¢, M. Gili¢, M. Petrovi¢é Damjanovié, and N.
Roméevié

Raman spectroscopy of bismuth silicon oxide single crystals grown by the Czochralski

technique

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

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

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

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

*3. N. Romcevi¢, M. Gili¢, I. AnZel, R. Rudolf, M. Mitri¢, M. Rom&evi¢, B. Hadzié, 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. Roméevi¢, M. Rom¢evié, G. Stanisi¢, B. Hadzi¢, M. Petrovié, 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

T Optical properties of layered III-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. Petrovi¢, R. Kosti¢, D. Stojanovié, T. Barudzija, M. Mitri¢, N. Roméevié,U.
Ralevié, J. Traji¢, M. Roméevié, 1.S. Yahia

Structural and optical properties of CuSe; nanocrystals formed in thin solid Cu-Se film

| Infrared Physics and Technology 76 (2016) 276-284.
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*7. Zeljka D. Nikitovié*, Martina D. Gili¢, Milica S. Petrovié¢, Nebojsa Z. Roméevié, Zoran
M. Raspopovié, Vladimir D. Stojanovié

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

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

*8. Martina Gilic, Milica Petrovic, Jovana Cirkovic, Novica Paunovic, Svetlana Savic-Sevic,
Zeljka Nikitovic, Maja Romcevic, Ibrahim Yahia, Neboj$a Romcevic

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

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

*9. Milica Petrovi¢, Martina Gili¢, Jovana Cirkovi¢, Maja Romcevi¢, Nebojsa Roméevié,
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. Milica Curecic, 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. Petrovi¢, N. Roméevi¢, M. Roméevié, G. Stanisié, D. Vasiljevié-Radovic, J. Traji¢, Z.
Lazarevic, S. Kostié

Spectroscopy characterization of MnSe nanoclasters randomly distributed in HgMnTe single
crystal

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

Panosu y mehynapoauum yaconucuma (M23):

*1. B. Hadzi¢, N. Rom&evi¢, M. Roméevi¢, I. Kuryliszyn-Kudelska, W. Dobrowolski, M.
Gili¢, M. Petrovi¢-Damjanovié, 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
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Optoelectronics and advanced matcr_ials-rapid communications,Vol. 10, No. 9-10, September-
October 2016, p. 777 — 780.

*3. Milica Petrovié, M. Roméevi¢, R. Kosti¢, N. Roméevié, W. D. Dobrowolski , M. Gili¢,
B. Hadzi¢, J. Traji¢, D. Stojanovié, Z. Lazarevié

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

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

Lazarevic, J. Trajic, J. Ristié-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. Petrovié Damjanovié¢, M. Roméevi¢, V.N. Nikiforov
Optical properties of PbTe.95S0.05 single crystal at different temperatures: far-infrared study
Optoelectronics and Advanced Materials - Rapid Communications 6(5-6), 543-546 (2012).

3b0PHULIA CA MEBYHAPOJHUX HAYYHUX CKYIIOBA M30
Caonureme ca MeljyHapoanor ckyna mraMnano y neaunu M33:

* 1. Z. Nikitovi¢, M. Gili¢, Z. Raspopovié, M. Curéié and V. Stojanovi¢, Transport
Coefficients for Li+ in Dimethoxyethane, 29th Summer School and International Symposium
on the Physics of Ionized 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.

* 2. Z. Nikitovi¢, M, Gili¢, Z. Raspopovi¢, M. Petrovié and V. Stojanovié¢, Cross Section and
Transport Parameters For K+ in Dimethoxyethane, 28 th Summer School and International
Symposium on the Physics of Ionized 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.

* 3. Zorica Lazarevi¢, Stevan Dimitrijevi¢, Silvana Dimitrijevi¢, Milica Petrovié¢, Martina
Gili¢, Nebojsa Romé&evi¢, 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.
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Caonmremsa ca mel)ynapoanor ckyna mramnana y ussony (M34):

* 1. S. Kosti¢, Z. Z. Lazarevi¢, M. Rom&evié, A. Milutinovié, V. Radojevi¢, M. Petrovic-
Damjanovié, N. Z. Romé&evi¢,Growth, Structural and Optical Studies of Neodymium Doped
Yitrium 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. Romé&evié¢, N.Z. Roméevié, W.D. Dobrowolski, M.1. Comor, Optical
Properties of Cdl-xMnxS Nanoparticles, 43 Jaszowiec” 2014 International School &
Conference on the Physics of Semiconductors.

* 3. Milica Petrovi¢, Martina Gili¢, Vladimir Stojanovi¢, Zeljka Nikitovi¢, Zoran Raspopovié,
Nebojsa Romcevi¢, 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. Gilié, M. Petrovié, J. Cirkovi¢, B. Hadzi¢, M. Romcevié, N. Romcevié,
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
[V«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 IV«September 21-23, 2015.

* 7. N. Roméevié, M. Petrovié, M. Gili¢, V. Stojanovi¢, Z. Nikitovié, Z. Raspopovié,
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¢, Milica Curéi¢, Jovana Cirkovié, Uro§ Ralevi¢, Miodrag Mitri¢,Tanja
BarudZija, Svetlana Savié-Sevi¢, 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.
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* 9. Branka Hadzi¢, Nebojsa Romé&evié, Maja Rom¢evi¢, Witold Dobrowolski, Martina Gili¢,
Milica Petrovié, Dusanka Stojanovi¢, Zeljka Nikitoviéand Zorica Lazarevi¢, 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
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OAKYNTET TEXHVHKNX HAYKA
Bpoj 01-209/ ﬁgj- /
25.9. 20 ¥ oA

HOBW CAL y :
Anexc IX Yrosopa o peanusaunju ITpojekra UMW 45003 y nepuony anpun - neuembap

2018. ronuue

Ha ocnomy un. 10, 97. cta 1. u 104. 3akoHa 0 HayYHOHMCTPaXKHBAYKO] AENATHOCTH
(,,Cnyx6enn rnacauk PC”, 6p. 110/05, 50/06-ucnparka, 18/10 u 112/15) - y nasseM TekcTy:
3akoH), carnacHo AxTy o u3bopy, BpeiHOBawy 1 Gunancupamy IIporpama OW/TP/MHAU 6poj
451-01-967/2010-01 ox 20. maja 2010. roause (y 1asbeM TEKCTY: AKT), Y IIPOjEKTHOM LHKIYCY
uctpaxusama of 2011. roauue, unje QpuHaHCHpame ce HacTaBka 10 31. menmembpa 2018.
rogune, no Pememy Bnage 05 6poj: 021-162/2018 ox 11.01.2018. ropune (,,Cnyxbenu
rnacauk PC”, 6poj 3/18), a y Besu ca Taukom 4. Omnyke o pacropeay cpeiacrasa 3a
unancupame MCTPaXKHBaK-a 110 IIPOjeKTHMa OX0OpeHnM ¥ OKBUPY mporpama OW/TP/UHHU y
nepuoay ox 1. anpuna go 31. memembpa 2018. rommue, 6poj: 451-03-1283/2018-14 on
04.04.2018. ronuHe, yroBopHe cTpaHe:

1) PEIIVBJIIMKA CPBHUJA - MuHHCTapcTBO IpOCBETE, HayKe M TEXHOJIOLIKOT pasBoja,
Beorpan, Hemamuna 22-26, ITMB 102199748, matiuunn 6poj: 17329235 (y mamem TekcTy:

MrHHCTapCTBO), KOj€ Mpe/ICTaB/ba MHHHUCTAP IIPOCBETE, HAYKE i TEXHOJIOLIKOT PasBoja,
H

2) PEAJIM3ATOPU MCTPAIKVIBAIDA - yueCHHLH y pealn3alMji HAYYHOUCTPAKHBAYKOT

IpojeKTa: .

2.1) KpuMHHATHCTHYKO-TIONHIM]cKA akanemuja y Beorpany, ITUB 104629251, mMatuynu
0poj:17672355, pauyn KIC 6poj 840-0000001751660-26, xora 3actyna mpod. ap
I'opan bomkosuh , B.A. nekana

2.2) Vuusepsurer IJon Hesbur, ®akynrer 3a nocnosue cryauje y Beorpamy, ITUB
100035467, matuurm 6poj:17241117, pauyn KJC 6poj 840-0000014505763-46, xora
3actyna ap Tartjana [{BeTKkoBCKH , mekaH

2.3) Vuueepsuter y beorpany, I'pahesunckn daxynrer, ITUB 100251144, maruynu

~ 6p0j:07006454, pauyn KJC 6poj 840-0000001437660-59, xora 3actyma ap Bparko
Boxwuh , nexan

2.4) Vuusepsuter y Beorpany, Enextporexnnuku dakynrer, IIMB 101206130, matudnu
0poj:07032498, pauyn KJC 6poj 840-0000001438660-66, kora 3actyma ap Mmio
Tomamesuh , nexan

2.5) VYuusepsurer y beorpany, MHCTHTYT 3a HykineapHe Hayke 'Bunya', [IUB 101877940,
Maruyun 6poj:7035250, pauyn KJC 6poj 840-0000000011723-73, kora 3acTyna ap
Munuua Mapyera Kanuncku , gupextop

2.6) VYuupepsurer y beorpamy, HMucruryr 3a ¢usuxy, ITUB 100105980, maruunu
0p0j: 7018029, pauyn KJC 6poj 840-0000000020723-39, kora 3actyna ap Asnexcasaap
borojeeuh , nupexrop

2.7) VYuupepsurer y beorpamy, Maumucku daxyarer, [IMB 100209517, maTuuHH
6p0j:07032501, pauyn KJC 6poj 840-0000001876660-28, kora 3actyna np Panusoje
Murtposuhi , nexan

2.8) VYuusepsurer y beorpaxy, Cromaronomku dakyrrer, [IMB 100125119, Matnunu
6p0j:07001991, pauyn KIC 6poj 840-0000001122660-85, kora 3acryna ap Mupocias
Bykagunosuh , nexan

2.9) Vuueepsurer y Beorpany, Texuomoumko-meranypmks ¢axynrer, [IMb 100123813,
matudHM 6p0j:07032552, pauyn KJC 6poj 840-0000001441660-87, kora 3acTyma ap
‘Bophe Janahkosuh , nexan

2.10) Yuumpepsurer y HoBom Cany, @akynrer rexuuukux Hayka, [IAB 100724720, matu4au
6p0j:08067104, pauyn KIC 6Gpoj 840-0000001710660-30, kora szactyna ap Pane
JopocnoBauku , geKaH



2.11) Vuueepsuter Yuuon y beorpany, DakynTeT 3a OCAOBHO HHAYCTPHjCKH MEHAUMEHT y
Muanenosuy, ITUB 102520146, matuunu 6poj:17434977, pauyn KJC 6poj 840-
0000009329763-92, kora 3acTyna ,

2.12) Vuusepsurer YHuoH, Pauynapcku daxynrer y Beorpany, [IMB 102971356, maTuynn
6p0j:17489453, pauyn KIC 6poj 840-0000013144763-25, kora sactyna [lp [paran
Muneruh , nexan

3aKJbyuyjy

Anexc IX
OCHOBHOT yrosopa o peanusauuju Ilpojexra UMU y nepuony anpm - neuembap 2018.
TOHHE Y UHKJIyCy HCTpaskuBamba o 01.01.2011. xo 31.12.2018. roaune

Ynan 1.

OBHM aHEKCOM ce MEHa U JONYHbYje OCHOBHHM YroBop o peamusauuju [Tpojexra UMH,
Tako wWTo ce ypehyjy mehycobua mpaBa u obasese YroBOpHMX cTpaHa u PykoBoauona
[Ipojexra y peammsauuju wu (buHaHCHpamy  HayYHOMCTPAXKHBAYKOT npojekTa:
"OnTOENIeKTPOHCKH HAHOMMEH3HOHH CHCTEMH - YT Ka IPUMEHH", eBUACHIHOHHU Gpoj MUU
45003 (y mamem Tekcty: Ilpojexar M) y nepvoiy anpun - peuembap 2018. rogune y
Texyhem uukiycy uctpakusama ox 01.01.2011. 1o 31.12.2018. roause.

Ounancupame peanuszanuje Ipojexta UMK y mepHony janyap-mapt 2018.rommue
M3BPIICHO je y CKJIamy ca otykoM 6poj: 451-03-496/2018-14 ox 29. janyapa 2018. roguxe.
Peannsaropu ucrpaxusarma na [pojexry AU o osom aHEKCY Cy MpaBHa 1 u3 wiaxa 104.
ctaB 1. 3akona.

Yaan 2.

Ykynan o6um uctpaxusara Ha [Tpojexty UMY usHocu 342 HCTPAXXHBAYKHX MECEI[H.

Pykosoaunan Ilpojexra MU je ap He6ojma Pomueruh, Hay4HH CaBETHHK 3aIl0C/IeH
Yy HaYIHOMCTPaXXMBA4KO] Opranusanuju: MHCTHTYT 3a Gu3MKy y Beorpany ( y namem Tekery:
Pykosoaunar [Tpojexra).

Omnyky o onpehusarmy apyror nuna 3a Pykoroauoua [Ipojexra noHOCH MUHKCTap, V3
MpubaB/beHo  00pasiOKEHO IHCAHO MHILbEHE pykoBoauiana cBuX Peanuzaropa
MCTPaXHBAkA. YKOJIMKO Pealn3aTop, Ha HCAaHH 3aXTeB, HE I0CTABH MHILBEHE y poky ox 8
AaHa, cMatpahie ce fa je MMILBeme O mpeaiory 3a oapehuBame JIpYror pyKoOBOJHOLA
MO3UTHBHO. ;

IIpojexar UMU uune cienehu nornpojextn:

- Ilotnpojexar 1: "CuHresa HaHoMaTepujana u CTPYKTypa", UHjU je pyKOBOMIJIAL
Maptuna I'nnuh, Haydnu capagsux

- [Totnipojexar 2: "Teopuja onTHUKHX 0cOGHHA HaHOCTPYKTYpa", 4HjH je pyKOBOIUIIAL
Munan Tanuh, pexosnu npodecop

- Ilotnpojexkar 3: "EnekTpoHckM mpHHIMIM dbopmupama u QyHKUHOHHCamA
HAaHOCTPYKTypa ", uuju je pykoBoaunan Vieana Pamucasmesuh, Buum HAYYHH
capaJHUK

- [Totnpojexar 4: "Tpumena pavyHapa y oBe3UBakby TEOPHjCKHX, €KCIIEPUMEHTATHUX
1 [IPUMEILCHUX HCTPXKHUBamba', 4iju je pykoBonunan Cresad Mununkosuh, pe1osau
npodecop

- Hornpojekar 5: "Kapakrepusauuja manohectuna u HaHOCTPYKTypa", 4Hju je
pyxoBoaunaun Munuua Rypuuh, Hayunu capanaux

- [lotnpojekar 6: "Ucnutupame enekTpUYHmUX KapaKTepHCTHKA HOBHX MaTepHjaia U
MPOjeKTOBAKE CEH30Pa Ca ONTHYKHM BJakHHMa", uMjH je pykoBoauian bpanka Xauuh,
Hay4HH capagHuK




- Ilornpojexar 7: "HaHOCTPYKTYPHM ONTOENEKTOHCKH CEH30pPCKH CHCTEMH", YHjH je
pyxoBoamnan Ileha Muxaunosuh, Baupenuu npodecop

Ynan 3.
OBuM aHekcoM ce yrephyje cneehu usHoc u ctpyktypa 6ynera Ipojexra MMU go 31.
neuembpa 2018. roauue u To:

1) Haxname 3a paj HMCTpaxkuBaya, OJHOCHO CapaJHMKA aHIa)KOBaHMX Ha
[Ipojexry MMU (y nabeM TekcTy: HCTpakusau) y GpyTo M3HOCY, oapeheHe cy MHOXEHEM
0/I00pEHHMX HCTPXKMBAY-MECEIHM 3a CBAKOr HCTPAXMBA4a, ca OArOBapajyhoM LeHOM
MCTpaXMBay-Mecena Koja ce yrsphyje nocebnom onnykom munuctpa (IIpumor 2).

V¥ cxany ca onpenbama wiana 7.4. OcHoBHor Yrosopa o peammsanmju ITpojexra UMH
u wiana 36. AKTa, MCTpaXMBaYMMa KOjH MOYEB OJf AaTyma objaBibuBama JaBHOT o3MBa (23.
Maja 2010. ropmse), HUCY HABOZMIK IyHY a(uIIHjalH]y IPUITHKOM MyBIMKOBAm:A panoBa Ha
HaunH yrBphen Omrykom MunMcTpa 6poj 451-03-3558/2011-14 on 18.10.2011. roamuse,
HakHaJa 3a HAYYHOUCTPKUBAYKH paj he ox anpmia 2018. rogune 6utn ymameHa, u To: ca
M3HOCOM OZ 5 yMECTO 8 MCTpaXKMBay MECELM 3@ HCTPAXKHBAYE 3aII0CIICHE HA BHCOKOLIKOJICKHM
yCTaHOBaMa, OJHOCHO, ca M3HOCOM o 10 ymecro 12 mcTpakuBay MecelH 3a HCTpa)KHBaye
3aIl0CJICHE Y HHCTHTYTHMA M Y PErUCTPOBAHHM HHOBALIMOHMM OpraHM3aliijama u3 wiana 104.
3akoHa. YMameH H3HOC, y CKIaly ca wiaHoM 3.2. rope HaBeaeHe Oiyke, UcTpaxuBauy he
npuMaTH CBe AOK MuHHMCTapCTBY He J0CTaBe IOTIMCAaHy u3jaBy na he mpu Gymyhem
00jaB/bHBalby HAYYHHX PaJI0Ba IUCATH IyHY aQUIMjalHjy U3 unaHa 36. AKTa;

2) JlupekTHM MaTepHjalHH TPOIIKOBHM HCTpaxuBama (JIMT) koju cy y
hyHKUMjM 06aBbama HayIHOMCTpaXuBadkor paaa Ha ITpojexty UMM y 2018. roguuu a KOjH
Cy O CTPYKTYpH:

2) 1. JMT I/ pexwja, TpomIKOBH paja JHMIa 3allOCICHUX KOJ peanu3aTopa
MCTPaXMBarka Ha CTPYYHHM, aIMHHACTPATHBHHM M TEXHHYKHMM II0CIIOBHMA, KA0 ¥ TPOLIKOBH
CNICKTPHYHE CHeprHje, BOJE, IPejarba, KOMYHAIHHX yCIIyra M CIMYHUX TPOIIKOBA PEANH3aTOpa
Iporpama IpojeKTHOr (PUHAHCUpalba.

2)2.  JIMT II - TpomKoBH KOjH cy y QyHKUMjH 00aBIbarha HayYHOHUCTPAKHBAYKOT
pana Ha Ilpojexty MMM y 2018. roauum, a onHoce ce Ha: HaGaBKy NOTPOLIHOT MaTepHjaia,
CHTHC ONPEME H CHTHOI HHBEHTapa, TPOIIKOBE CIy)XOCHHX ITyTOBalkA YWIAHOBA [IPOjEKTHOT
THMa, TPOILKOBE JHCEMHHAIIM]E PE3Y/ITaTa HCTPAKUBAA, TPOLIKOBE YCITyTa HCTPaKHBAYHMa
M CIMYHMX TPOIIKOBA peanns3aropa Iporpama MpOjeKTHOT (GHHAHCHpama y (YHKIHjH
o0aBsbama NPOjeKTHHX aKTHBHOCTH.

Ynan 4.
CacraBHu J1e710BH OBOT aHekca ¢y cienehn TIPUIIO3M:
IIpuaor 1. Onuc, 04eKHBaHK KIbYYHH PE3yNTaTH M 3Ha4aj ucTpaxusama [Ipojexra UAU

no 31. nmeuembpa 2018. rogmme, nporpaM ca AMHaMMKOM M IUIAaHOM paja,
IUIAHUPAaHUM PE3yJITaTUMa U POKOBHMa pealn3aliije HCTPaXKHBaha,

Ipuiaor2.  llene uctpaxusay-meceun yrephene 3a nepuoa anpui-aenem6bap 2018, rogune
y CKJIaJly Ca KaTE€ropHtjOM ¥ UCTPAXXMBAYKHMM, HAYYHHM M CApaIHUYKUM 3BAHEM
UCTpaxxuBaya M3 uiana 69. 3akoHa, kora cy Peanusatopu ucTpaxHBara
YKJbYYHIIM Ha TIPOjeKTHO (PUHAHCHpame Y CKJIaay ca 3aKOHOM M wi. 22-24.
AxTa. Bucuny yTBpheHe IlieHe MCTpaxkuBay-mecela MHHHMCTApCTBO MOXe
MEmaTH Yy TOKy peanusauuje Ilpojexkta MU y ckmamy ca pacnosioxusum
OYLIETCKHM CPEICTBUMA;

IIpuaor 3. Comcak ucTpaxnpaya aHIaxoBaHMX KO Peainn3aTopa MCTpaxuBama ca
03HaKOM KaTeropHje y Kojy cy pasBpcranu carjacHo wi. 11-18. Axra, ca
YTBpheHOM HaKHA/JOM 3a HAay4YHOMCTPAXMBA4YKH paj y Opyro M3HoCy, Koja
Canp KM: HETO W3HOC 3a HCNJATy M M3HOC TpUnajajyher rmopesa u J0mMpHHOCA.
BpyTo HakHana 3a HAyYHOMCTPAXKKBAYKM Pall HCTPAKMBAYA KOjH CY 3aMIOCIICHH
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Yaan 13.

Osaj yroBop je caunmeH y 16 (1IecHaecT) HCTOBETHUX MPUMEpPaKa, Of1 KOjHX
1O jefiaH 3a cBaKor Peanusaropa HeTpakuBama, jeaH 3a pykoBoauona [pojexra, a
TpH 3a MUHHCTApCTBO.

VY Beorpany, nana 19. 04. 2018. rogune

YI'OBOPHE CTPAHE

ap Anexcannap Borojesuh, nupexrop

EB. 6poj yroeopa xoa yyecHuka
y peamuzanuju [Ipojexra: UMM45003

Vi

] YTOBOpa KOJl Y4eCHHKA
y peaymsauuju Ilpojexra: MMU45003

3.  3a Yumsepsurer y Beorpany, EJIeKTpOTeanqm d)axgym‘e{

npod. ap Muio Tomamesuh, xexan

EB. 6poj yrosopa koj yuyecHuka
y peanmusanuuju [Ipojexra: UMHA45003

4.  3a Yuusepsurer y Hosom Cany, ®akya .

Eg. 6poj YTOBOp2 KO/l Y4eCHHK \u
y peanuzauuju [Ipojexra: I/II/II/I45003\ L

S.  3a Yuusepsurer y Beorpaay, I'pahepgdiibict

npo¢. ap bpanko Boxuh, nexan

EB. 6poj yroBopa ko1 yuecHHKa
y peanusauuju [Ipojexra: UMH45003

6. 3a Yuusepsurer y beorpaay, Mamun

%2 mpod. n1p Pagusoje Murposuh, nexal

EB. 6poj yroBopa koj1 yuecHuka \
y peanusauuju [Ipojexta: UMM45003 ——



10.

11.

12.

13.

3a Yuusepsurer y beorpany, Meqnuunckn gpakyarer \

npod. ap Pagusoje Mutposuh, 1exan

EB. O6poj yroBopa Koj y4ecHUKa
y peaymmzauuju [Tpojexra: TMHM45003

3a Yuusepsutet y beorpaay, Cromarosiomkn gakyiarer

npo¢. ap Mupociaae Bykagunosuh, nexan

Eg. 6poj yroBopa Koj y4ecHUKa
y peanmusauuju [Ipojexra: UMKM45003

3a Yausep3uret y beorpany, Texnosomko-Meranypmku daky
upo¢. np Bophe Janahkosuh, qexan

EB. 6poj yroropa KoJ1 y4yecHHKa
y peamu3aruju [Ipojexra: UMH45003

3a YHuBep3uTeT YHHOH, PauyHapckn dakyirer

npod. ap [Aparan Muiernh, rexan e J oA W p g e
4 )/ | FAUYHAPCKW !
= GOAKYITTET

,/l:
‘Bﬂo: af '/

.

EB. 6poj yroBopa KoJi y4ecHHKa
y peanmsanuuju [Ipojexra: MMH45003

KpuMuHaIncTHYKO-OJIHIHjcKa akanemuja y beorpaxy

npod. ap l'opan Bomxosuh, nexan ,’7/63;) "

EB. 6poj yroBopa Koji y4ecHHKa
y peamuzanuju [Ipojexra: UMKM45003

3a Yuusepsurer [Jon He30our, ®axy.irs [:32 HI0C/I0BHE cryauje y beorpany

4

e

< poorerl S
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y peanmsauuju [pojexta: IMH45003 /

PYKOBOJMJIAILL ITPOJEKTA

AN TN
|
3amociied y Yuusepauter y beorpany, MacturyT 3a dpusuky

ap He6ojma PomueBuh, HayyHu caBeTHHK




Peny6auka Cpbuja ""“"’TTT‘V'*' 3\ oHBH NN

MHUHUCTAPCTBO ITPOCBETE, M IBERD: .LS_ e
HAYKE U TEXHOJIOHIKOI PA3BOJA an ioa, __Bn¢ poj 1 T,Q'];;‘,‘ﬂr g
Komucuja 3a cTHIamke HAYyYHHX 3Bamba .
S ﬂ# ,Qﬂ/ ] |
poj:660-01-00222/2013-17 ' - f

27.11.2013. rogune —
Beorpan

Ha ocHoBy wiana 22. ctaBa 2. ymana 70. craB 5. 3akoHa O HAyYHOHCTPAKHBAYKO]
nenatHocty ("CnyxOenu rmacauk Penybnuke Cp6uje", 6poj 110/05 u 50/06 — ucnpaska u 18/10),
yiaHa 2. ctaBa 1. u 2. Tauke 1 — 4.(mpuno3u) u wiana 38. [IpaBunHHKa O MOCTYIIKY H HAYHHY
BpEIHOBamka M KBAHTHTATHBHOM HCKa3HMBalby HAyYHOHMCTPaKMBAYKHX pe3ysiTaTa HCTpaKHBada
("Cnyx06enu rnmacuuk PenyOiuke CpOuje”, 6poj 38/08) u 3axTeBa Koju je mOgHEO

Huciauiuyiu 3a ¢usuxy y Beozpaoy

Komucnja 3a cTuname HayquHHX 3Barba Ha CeIHUNH oapkanoj 27.11.2013. roaune, 1oHena je

OJIYKY
O CTUHABY HAYYHOT 3BAIbA

p Munauya Ilewupoeuh Tamjanosuh
CTHYEC HAYYHO 3BaKBC
Hayunu capaonux

y 001acTu IpUPOAHO-MAaTeMaTHIKUX HayKa - (PU3HKa

OF P A3J OXEBE
Huciuuiuyia 3a ghusuxy y Beozpady

YTBpIHO je mpenyor 6poj 674/1 ox 28.05.2013. roxune Ha cennuiy HayyHor Beha MHcTUTYyTA M
nonHeo 3axTeB Kommucuju 3a cTuname HaydyHHX 3Bamba Opoj 678/1 ox 31.05.2013. roamme 3a
JIOHOIIEHE OJUTYKE O HCITYHEHOCTH YCJI0BA 33 CTHILIAmke Hay4yHor 3Bama Hay4ynu capaonux.

KoMucuja 3a cTuname HaydyHHX 3Bamka j€ 0 NPEIXOJHO NPHOaB/LEHOM [O3HTHBHOM
MHLUbeHY MaTtuyHor Hayusor oxdopa 3a (PM3MKY Ha cemHurm oxpxanoj 27.11.2013. roaune
pasmarpana 3axTeB M YTBpIHJa /la HMEHOBaHA HCIymaBa yciioBe u3 wiana 70. craB 5. 3akoHa 0
Hay4yHOMCTpaxkuBaukoj nenatHocTH ("CyxOenu riacuuk PenyGmuke CpGuje", 6poj 110/05 u
50/06 — ucripaBka u 18/10), unana 2. craea 1. u 2. tauke 1 — 4.(npusnosu) u uiana 38. [IpaBuinnka
O TOCTYNIKY M HAuWHy BpPEJHOBamka W KBAHTHTATHBHOM HCKa3WBalbhy HAYYHOHUCTPAKHBAYKHX
pesynrara Hcrpakupada ("CnyxOenu rnacauk PenyGmuke CpOuje", 6poj 38/08) 3a cruname
Hay4dHOT 3Batba Hay4ynu capadnuk, na je oiydniia Kao y H3peLy oOBe OJIyKe.

JloHOIIEHEM OBE OJUTyKe HMEHOBaHA CTHYE CBa NIPaBa Koja joj Ha OCHOBY b€ MO 3aKOHY
MIPUTIANA]y.

OJutyKy [OCTaBHTH TIOJHOCHOLLy 3aXTeBa, HMEHOBAHO] H apanH MununcrapcTsa
IpocBeTe, HayKe H TEXHOIOIIKOT pa3Boja y beorpamy. ,

NPEJCEJHHK KOMHUCHJE

ap Cranncaasa Cromuh-I'pyjuunh,

HAYYHH CABETHHK

K-QTWK/' %M




www.grf.bg ac.ts www.drustvometrologa.org
I'PABEBHUHCKH ®AKVYIITET JPYIITBO METPOJIOT'A
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OWUPEKLIJA 3A MEPE 1 PATOLIEHE METAJIE
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METAIJIE
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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).

hetps: //dol.org#10.1016/).physe. 2019113708

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

For nanocrystals of relatively small dimensions, surface modes and
the effects of dimension are expected to appear, along with the normal
modes of an infinite lattice. Namely, in the frequency range between
longitudinal optical phonon frequency (wro) and transversal optical
phonon frequency (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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1386-9477/© 2019 Elsevier B.V. All rights reserved.
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Abstract

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

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

1 Introduction

Glasses doped with nanosized inclusions of metals or semiconductors are known since a
very long time. The first glasses containing metal nanoparticles were fabricated by Roman
glassmakers in the fourth century A.D. Mediaval cathedral windows through several Euro-
pean countries witness the attention drawn by stained glasses containing metal aggregates
as artistic work (Poole et al. 2003). They exhibit great varieties of beautiful colors owing to
the nanosized metal particles which were embedded in the glass matrix.

Semiconductor-doped glasses were, however, not so widespread used. One very important
application of semiconductor-doped glasses are sharp cut-off glass filters. In most cases, Cd
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Cu,FeSnS,4 and binary phase

The analysis of the optical properties of mechanochemically synthesized stannite Cu,FeSnS, nanocrystals
has been performed using far-
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 CuyFeSnS, is observed. Among the modes that are characteristic for the stannite Cu,FeSnS,, 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 Cu,FeSnS, is observed when the milling time is 120 min. Effective permittivity of
s of FeS and SnS were modeled by Maxwell — Garnet approximation.

infrared spectroscopy. The CuzFeSnSs stannite nanocrystals were synthe-

© 2018 Elsevier B.V. All rights reserved.

1. Introduction

Stannite (CuzFeSnSy) 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.
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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 CuzFeSnS4 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 CupFeSnS4

from elemental precursors Cu, Fe, Sn and S is observed. Among the peaks that are characteristic for the
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stannite Cu;FeSnSs, 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 CuFeSnS4 (CFTS) is important and
interesting material because it has many suitable characteristics for
photovoltaic and optoelectronic applications, such as adequate
direct band gap (1.0-15 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]. CupFeSnS,4 (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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CuyFeSnSy 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-1I-IV=Vl4 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 CuzFeSnSs 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 CuzZnSnSg [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 fransition 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 tramsition 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), o - Cu,Se (bellidoite), CusSe, (umagnite), CusSey
(athabaskite), Cu,Se, 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 2.72-2.75 eV and that for indirect transition is in the range of 1.71-1.75eV determined by
UV-VIS spectroscopy. On the other hand, selenium exhibits direct band gap in the range of 2.33-2.36eV. 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

I. Introduction magnetic response below 31 K [11,12]. CuSe, is widely
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Cu,Se, etc., as well as ii) non-stoichiometric forms, solar cells in RE magnetic sputtering [14].
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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]. Tt 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 AgsaCuszZnge 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 Cu20, probably formed in the
film pores. The anodic film is a mixture of Cu20, CuCl, Zns(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, #Zn(OH)CI, Cu20 and

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

(Received July 8, 2015; accepted September 29, 2016)
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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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Cd1.xMn,S 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 Cdi..Mn,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"B"!
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 avo:dmg 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(NO;),
and MnSO, with a solution containing Na,S in the
presence of surface active agent hexametaphosphate
(NaPO;)s. The concentration of cations ([Cdz"] i+ [an*'])
was constant (2x10°M), while S* ions were used in
excess (2.4x10°M). The concentration of (NaPO;), 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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« Two-phase-system, low-pressure
modification of CuSe; and solid
solution Cu in Se.

» Raman and far-infrared spectra show
10 modes that belong to hexagonal Se
and CuSes.

« Continuum medium model of optical
phonon confinement in CuSe;
nanocrystal.

« Maxwell-Garnett mixing rule was
applied.
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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

* Corresponding author.

different stoichiometric such as CuSe (mineral klockmannite),
Cu,Se, CuSe; (mineral marcasite), CusSe; (mineral umangite),

chalcogenide semiconductor CusSes (mineral athabaskite), Cu,Se, as well as in non-
which exists in many phases and crystallographic forms:

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 [1] shows us that the
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Indium selenide belongs to layered I1I-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@yahoo.com (Z2. Lazarevié).
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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 5-(P6imc), as well as multi-
plied rhombohedral 9R and 12R modifications [3-5].

The Bridgman-grown InSe 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. [&]
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 Ei=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 E5y=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 cm’. 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 (w.o) and transversal optical phonon frequency
(@10), 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;_xMn,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,GeAs;, 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 I[I-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
Zn;_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 = 1.15 eV [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: romcevidipb.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 wio for wp = 0 and wrg for wp >> wio,
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
(5CS) method and undoped yttrium aluminum garnet (YAG, Y3Al50,2) 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~

5'?3:["3"“: 500 nm), yellow (560-600 nm), red (660-685 nm) and infra-red (750-780 nm) regions, corresponding
D;,'"s L to *Fejz-*Hisjz, *Fajz="Hizp. “Fop—"Hiipz. 4Fg2~(®Hgjz + ®Hy1p2) 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 “Fq; 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-
s24f'° = 10 of 14 possible electrons in the last 4f shell. So, the struc-
ture Dy3Al;(AlO,); is indeed possible. If we look at the size of Y**
and Dy**, the difference is only 0.69%, the radius of Dy”" ion is
1.167 A and radius of Y** 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

CoO concentration of doping element.
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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.



Journal of Mining and Metallurgy,

J. Min. Metall. Sect. B-Metall. 50 (1) B (2014) 61 - 68
Section B: Metallurgy

DETERMINATION OF MICROSTRUCTURAL CHANGES BY SEVERELY
PLASTICALLY DEFORMED COPPER-ALUMINUM ALLOY: OPTICAL STUDY

N. Roméevi¢'", M. Gili¢', I. Anzel?, R. Rudolf 3, M. Mitri¢*, M. Roméevié', B. Had#i¢',
D. Joksimovié®, M. Petrovi¢ Damjanovi¢', M. Kos*®

| University of Belgrade, Institute of Physics, Belgrade, Serbia; 2 University of Maribor, Faculty of Mechanical
Engineering, Slovenia; * Zlatarna Celje d.d., Slovenia; 4 Institute Vinca, University of Belgrade, Belgrade,
Serbia; ® Megatrend University, Belgrade, Serbia; ¢ Sykofin d.0.0., Maribor, Slovenia

(Received 21 January 2014; accepted 17 March 2014)
Abstract

Our work deals with the problem of producing a complex metal-ceramic composite using the processes of internal oxidation
(I0) 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 attaining a fine dispersion of nanosized oxide particles in the metal matrix.
Production technology continues with repeated application of severe plastic deformation (SPD) of the resulting metal-
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 characteristics 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 spectroscopy were used. Local
structures in plastically deformed samples reflect presence of Cu, Cu0, Cu,0, CuO;0r 4 1,0, 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 AL,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 severe plastic

P
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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.
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« Surface layers with a low concentration of free carriers are formed.
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The far-infrared reflectivity spectra of CdTeg o75€0.03 and CdTeg g75€0,03(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-phonen 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.
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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 | | |. Energy gaps for 11-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
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of the optical properties of these materials is essential for the
design and analysis II-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 CdTegq75€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 CdTegg75€0,03 + 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

Tn this work, single crystals of bismuth silicon oxide (BSO; Bi;2Si03) 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 Bij2SiO2 has been investigated 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 Bi128i059
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
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1. Introduction

Cubic crystals with the sillenite-type structure are described
by the general formula BisM*™ Og045, where M is an
element of groups II-V of the periodic table (M =5i,
Ge, Ti, etc). Bismuth silicon oxide (BSO; Bi;25i04)
belongs to the group of sillenite single crystals (with
the space group 723) [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;;Si0s 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
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solution growth [5]. Bi;25iO29 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 (11 1) 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;2SiO2 single
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