HACTABHO-HAYYHOM BEhY OU3NYKOI
OAKVIITETA YHUBEP3UTETA ¥V BEOT'PAJLY

[Tomro cmo Ha I cenauim HactaBHo-HayuHor Beha ®dusuukor dakynrera YHuBep3uTeTa y
beorpany, ompxkanoj 26. 10. 2016. rogune, onpehenn 3a wiaHoBe Kommcuje 3a mpumpemy
m3BemTaja o jgoktopckom paay “JIACEPCKA MOJIMDUKAIIMIA AJTYMUHUIYM-
TUTAHCKUX U HUKJI-TUTAHCKNUX TAHKUX CJIOJEBA* u3 nayune obnactu ®U3NKA
u yxe Hayune oonactu @OTOHUKA U JIACEPU xojy je kangunatr BPAHUCIIAB CAJIATU R
npenao Gusnukom daxyntery y beorpany nana 20. 10. 2016. roqune, HactaBHo-nayunom Behy

nogHocuMo cuenehu:

PED®EPAT
1 OcHOBHU MOJAIM O KAHAUAATY

1.1 buorpadcku nmonaru

bpanucnas Canaruh, pohen je y CapajeBy 03.02.1981. rogune. Y bunehu, PenyGinka
Cpncka (buX), je 3aBpmmo OCHOBHY mmIKouy W ruMHa3ujy. 2008. roamHe IUIIIOMHPAO je
(ocHoBHE akanemcke ctyauje) Ha Dusmukom Gdakynrery, YHuUBep3utrera y beorpanmy, cmep
[Ipumemwena ¢usuka u uHpopmaruka. On 2010. roguHe je 3amocieH, Kao HCTpakuBad
IpuIpaBHUK, Yy MHCTUTYTY 3a (U3MKY ca aHra)koBameM Ha HayyHoM npojekry OU 171017
MuHucTtapcTBa IpocBeTe, HayKe M TEXHOJIOLIKOI pa3Boja MoJ Ha3HUBOM ,,Xojorpadcke Meroze
reHepucama CelU(PpUIHNIX TaIaCHUX (PPOHTOBA 32 €(PUKACHY KOHTPOIY KBAHTHUX KOXEPEHTHHUX
epexaTa y HWHTEpakUUju aroma M Jacepa. JlokTopcke akaieMmcke cryauje Ha Duznukom
¢bakyntery, YHuBepsurera y beorpany, cmep KBanTHa ontuka u nacepu, ymucao je 2011.
ronune. Opnykom Hayunor Beha Wuctutyra 3a ¢usuky, om 2013. romune, crekao je

HUCTPAXUBAYKO 3BAKBC UCTPAXKUBAY-CaApaJIHUK.
1.2 Hay4yHa akTUBHOCT

Jlocanamma HayyHa akTUBHOCT bpanucnaBa Canaruha oasujana ce y obnactu GoToHUKE U
nacepa. Kanampar je OMO aHraxoBaH Ha IpoydaBamy HHTEPAKIMje HAHOCEKYHIHOT U

MMUKOCEKYH/THOT JIACEPCKOT 3padyema ca ChenuPuIHuM MaTepujainuMa Kao IITO Cy METaTHU



TaHKH CJI0J€BHU KOJH CY JICTTOHOBAHU Ha CYICTPAT CHIMIIM]yMa, ca moceOHUM ocBpToM Ha Al/Ti u
Ni/Ti cnojeBe. Kanmumar ce 6aBMO W JJaCEPCKHM HHAYKOBAHOM TUIa3MEHOM CIIEKTPOCKOIIH]OM
(LIBS), mpoyuaBameM JacepCKH HHIYKOBAaHMX NEPUOIUYHUX CTPYKTypa W MoryhHOCTHMa
IpUMEHe y Xoiorpaduju, pa3BojeM YBPCTOTEIHUX Jlacepa U BbUXOBOM MPUMEHOM Y CHCTEMHMAa
3a Mepemwe JajbuHe, Ka0 U MPUMEHOM METOJle¢ KOHAaYHHMX ejieMeHaTa Ha MpopadyH (HOTOHCKHX
CTpYKTypa M TepMaJHUX edeKkaTa Koje H3a3uBa Jacepcko 3paueme. Kanaupmar je cBoja
ucTpaxuBama ypaauo y Llentpy 3a ¢ortonuky MuctuTyta 3a GU3MKY y OKBUpPY HIpOjeKTa ,,
Xomnorpadcke MeTonie TeHeprucama CenuGUIHUX TajJacHUX (POHTOBA 32 e(PUKACHY KOHTPOIY
KBAaHTHUX KOXEPEHTHHX edekara y HMHTepakiuju aroma u jacepa “ (OU 171017) ymju je
pykoBomwian ap [ejan [lantenuh. Kanpumpar je mo caga oGjaBuo ocam pagoBa y Boaehum
MehyHapogHuM "acomucuMma, o Tora 1 xareropuje M21 a, 6 kareropuje M22 u 1 kareropuje
M23. HaBenenu panoBu uutupanu cy 7 mnyta. Kanmpupmar uma u 1 pax y 300pHULIEMA

MehyHapoauux koHpepenuuja (M33) u 4 paga y 36opaunmnma qomahux kongpepenmnuja (M63).
2 Onwuc npenaTor pajga
2.1 OcHOBHHU oA

JHucepTtainyja je HaluMcaHa Ha CPIICKOM je3uky, hupunuiiom Ha 132 ctpane, He pauyHajyhu
HACJIOBHY CTpaHy Ha CPIICKOM M €HIJIECKOM J€3MKY, CTPaHy O MEHTOPY M KOMHCH]H, 3aXBaJTHUIIE,
pe3suMe Ha CpIICKOM M EHIJIECKOM je3uKy M cajapkaj. Te3a ce cactoju oj 6 IMOIiaBiba,
muteparype (144 pedepenue), 1 npusora u 6uorpaduje ayropa. ¥ te3u ce Hanasu 46 ciuka u 9

Tabena (Tpu y 4. MOTJIaBJbY, 1B Y S. MOTJIaBJby U 4 y MPUJIIOTY ).

PykoBonunan nokropcke aucepranuje je np [ejan [lantenuh, Hayunu caBetHuk MHcTHTYTA
3a ¢pusuky, YauBepsurera y beorpany. p [ejan [lantenuh je y nocanaiimoj HayqHO] Kapujepu
o0jaBuo 63 Hay4yHa paja, yIJIaBHOM U3 Yy)Xe HayuHe obsactu dotoHMKa U jacepu. Jlo cana je
0610 MEHTOp Ha JIBE JJOKTOPCKE JUcepTalrje, Ba Marucrapcka paja u Beher 6poja IUIIIOMCKUX
pazioBa, YUMe HMCIyHaBa CBE HEOINXOJHE YCJIOBE 3a MeHTOpa tberoBu Haj3Ha4ajHUJU PAJOBU Y

yaconucuma ca SCI nucTe y npoTeKiIux neT rojiuHa cy :

[1] S.M. Petrovi¢, D. Perusko, B. Salati¢, I. Bogdanovi¢-Radovi¢, P. Panjan, B. Gakovi¢, D.
Panteli¢, M. Trtica, B. Jelenkovi¢, Laser induced damage/ablation morphology on the 8(Al/Ti)/Si



system in different ambient conditions, Optics & Laser Technology 54, (2013), 22-29, ISSN
0030-3992 IF 1.647

[2] Mihailo D. Rabasovi¢, Dejan V. Panteli¢, Branislav M. Jelenkovi¢, Sre¢ko B. Curdié, Maja
S. Rabasovi¢, Maja D. Vrbica, Vladimir M. Lazovi¢, Bozidar P. M. Curti¢, Aleksandar J.

Krmpot, Nonlinear microscopy of chitin and chitinous structures: a case study of two cave-

dwelling insects, J. Biomed. Opt. 20, (2015) 016010, ISSN 1083-3668, IF 2.859

[3] B. Salati¢, S. Petrovi¢, D. Perusko, M. Cekada, P. Panjan, D. Panteli¢, B. Jelenkovi¢, Single-
and dual-wavelength laser pulses induced modification in 10x(Al/Ti)/Si multilayer system,

Applied Surface Science 360 Part B, (2016), 559-565, ISSN 0169-4332, IF 2.711

[4] Aleksandar J Krmpot, George J Tserevelakis, Branka D Muri¢, George Filippidis and Dejan
V Panteli¢, 3D imaging and characterization of microlenses and microlens arrays using nonlinear

microscopy, J. Phys. D: Appl. Phys. 46, (2013) 195101:1-9, ISSN 0022-3727, IF 2.721

[5] Dejan V. Panteli¢, Dusan 7. Gruji¢, Darko M. Vasiljevi¢, Single-beam, dual-view digital
holographic interferometry for biomechanical strain measurements of biological objects, J.

Biomed. Opt. 19, (2014) 127005, ISSN 1083-3668, IF 2.859
2.2 IlpeaMeT 1 b IPOyYaBamba

JlokTopcka aucepraiyja KaHaAuaTa npumaga yxoj HaydHoj o0mactu DOTOHMKA W JIacepH.
[Ipeamer excrepuMEHTATHOT M TEOPHJCKOT pajia j€é MCTpaKHBame Ipolieca KOju JTOBOJE 0
Moauduxanuje Al/Ti m Ni/Ti TaHKHX cll0jeBa HAHOCEKYHIHUM U MHUKOCEKYHJHHM JIACEPCKUM
3pauemeM Yy Ba3yXy , BOJU U €TaHOY. Y OBOj TE€3H je U3BpLICHA WACHTU(HUKAIM]a JOMUHATHUX
nporeca 3a (GopMHpame PasIMYUTUX MOPQOJOUIKUX CTPYKTYpa, 3a CHHTE3y oAronapajyhux
MHTEPMETATHUX jeaumema M OokcuaHux ¢aza koa Al/Ti m Ni/Ti BumecnojHux cucrema.
[IpennoxeH je U HyMEpUYKH MOJEN Ca IHJBEM Jla Cce JIeTajbHO MpOoydye OMHCaHH €PEeKTH 3a
KOHKPETHHU ciy4a] MOJIU(UKaIMje BHUIIECIOJHUX CHUCTEMa HAHOCEKYHJHHUM U MHKOCEKYHIHHM

JIACCPCKUM 3PpavuCHCM.

3a nenonoBame Al/Ti u Ni/Ti Tankux cnojeBa kopuiheH je ypehaj Koju paau Ha NPUHLUITY
pacrpammBama aroMa MeTe OoMOapIOBameM CHEPreTCKUM 4YeCTUIMMa W JIeTIOHOBAHkEM

pacmpalieHor MaTepujaia Ha oaroBapajyhy momiiory. O3paunBame y3opaka ypal)eHo je racepom



Ha 0a3u epobujymoMm nonupanor crakna (Er:glass) umja je Tamacna myxuna 1540 nm u Nd:YAG
nacepoM (532 nm, 1064 nm u 1064/532 nm). Er:glass nacep je pa3Bujen y UHcTUTYTY 32 GU3HKY
3a moTpebe ekcrepuMeHTa 3a aHauu3y MOPQOJOUIKMX MPOMEHa Ha MOBPIIMHAMA, KOje CY
HacTalle ycien JejcTBa jacepckor 3padema ca Al/Ti m Ni/Ti BUIIECIOjHUM CHUCTEMHMA,
KopuliheHa je ONTHYKa MHUKPOCKOINHja M CKaHUpajyha eJIeKTpOHCKa MHKPOCKONHja. AHalu3a
XEMHJCKOT cacTaBa Yy30paka TIIOCie O3pauynMBama, ypa)eHa je EHEprHjCKH pa3lyuuBOM
(mucnepzuBHoM) cnektpockonujom (EDS), cnexkrpomerpujom Panedopn-oBuM moBpaTHHM
pacejamem (RBS), emucujom peHAreHckux 3paka koju cy muHaykoBanu yectunama (PIXE) u
muppaknujom x-3paka (XRD). IIpodunomerap je kopumhen 3a oxapehuBame ayOMHE W

3arpeMruHe MOAM(DUKOBAHOT MOAPYYja HA Y30PKY.

OcHOBHM IMJb HCTpaKHBama Ouio je oapehuBame, oOjamimaBamkbe MU ONTUMHU3ALIN]A
napaMmerapa HWHTEpaKIHje JIACEPCKOT 3padea ca BUIICCIOJHHMM MeTama paid Jo0ujama

cienu(puIHUX POTOHCKUX, XEMHU)CKUX U MEXaHWYKUX CTPYKTYpa OJ] MPAKTHYHOT 3HA4aja.

Jeman on mOCeOHMX IMJBbEBA EKCHEPUMEHTATHOT pafa je Jo0Hjame CrernuuIHuX
MOBPIIMHCKUAX CTPYKTypa Kao INTO Cy: MapajeiiHe MEepHOJUYHE, 3pHACTE, MO3au4HE U JApYre
cTpykTrype. HaHOCTpykType Koje HacTajy J[elOBameM JIAaCEpCKOr 3payeka, MOTY 3HadajHO
MeHaTl ONTHYKE KapaKTEepUCTHKE MaTepHjaia. Arcopiiuja Moxe OuTu rnoBehaHa y unTaBoM
CHEKTPY, O] yATpasbyOouuacTor 10 uHpapBeHor, ik y oapeheHom neny crnekrpa. Marepujanu
MOAM(UKOBAaHM HAa OB3j HA4YMH KMajJy MOTEHLUHJaJHYy MPUMEHY Kao (OTO-IETEKTOpH.
HcrtoBpemMeHo, mnapajienHe MEepUOAWYHE MOBPIIMHCKE CTPYKType IIOHAIIa)y c€ CIUYHO
TU(QPaKLIMOHUM pelIeTKaMa, 0OJHOCHO UMajy 100py audpakunony epukacHocT. Kako je moryhe
OBE CTPYKType YTHUCKHMBATH Y pa3IMUUTE 4YBpCTE MaTepujaje (Meraie M Ci.), TO OTBapa
MOTryhHOCT TpUMEHE OBHMX CTPYKTypa y u3paau mramnaHux (embossed) xomjorpama.
UctpaxkuBama koja cy cmpoBeneHa Ha (Al/Ti)/Si m (Ni/Ti)/Si BumecnojHuM cucreMuma

ycMepeHa Cy Ha ONTHMH3alMjy MapaMmerapa Koju JaoBoJe A0 (opMupama HOBPIIMHCKUX

CTPYKTYpa.

Hpyrn BakaH 1wk je oapehuBame yciaoBa mNpu KojuMma Jojia3d 10 GopMHpama
WHTEPMETATHUX JEIUIEHha XEMHUJCKOM pEeaklMjoM y UYBPCTOM CTamlmy, Kao M IPOydaBame
MOBPIIMHCKE OKCHJAlMje MaTepHjajla TOKOM KOje Jojla3u J0 CTBapama crenuduuHe

KoMOuHanuje okcuaa. CTBapame Jierypa U MHTEPMETAIHUX jeAMIbEha OJIBUja C€ Ha BHUCOKHUM



temneparypama. Kao u3Bop Toruore kopuniheHo je macepcko 3padee. [Ipennoctu cy y Tome na
j€ Tpoliec JOKaJIM30BaH y Majoj o0JlacTH W Ja J0Jla3u JI0 CTBapama jJeIUIbCHha XEMH]CKOM
peaKkjoM y YBPCTOM cTamy. KOHTpoIMCaHMM JIOKQJIM30BaHUM O3PAauYMBA-EM BHIIECIOjHUX
cHUCTeMa CTUMYJHILIE CE HACTajalbe METaJ-MHTEPMETAIMK IMEPUOAWYHHUX CTPYKTypa, IITO 32
MOCJICIUIly MMa CTBapamke KOMIUICKCHHX Marepujana KOjH MOCeIyjy JOKAaTHO pas3iIHuuTe
MexaHu4ke ocoOnHe. OBaKBU META-MHTEPMETAINK KOMIIO3UTHH MaTepHjald TPUBJIaYe BEIHKY
MKy UCTpaXHBada 300T CBOjUX yHarpeleHHMX MeXaHHMYKHUX OCOOMHA Kao IITO Cy OTIIOPHOCT
Ha JIOM U xalame. J[onpruHOC KaHuIaTa Orjiefia e y UCTPaKUBaby YCJIOBA MPHU KOJUMA JI0Ja3H
70 CTBapama MHTEPMETAIHUX jeIUEHha, JIEIOBJABEM JIACEPCKOT 3pauckha, KOJ| alyMHHHU]yM-

TUTAHCKHUX U HUKJI-TUTAHCKHUX CHUCTCMaA.

Tokom exkcriepuMeHTaIHOT pajia BPLICHO jé U UCIIMTUBAKE YTHUIIAja HCTOBPEMEHOT JEJI0Bamka
JIBE TaJacHe AyXXWHE Ha abnanujy u Mmoaudukanujy marepujana. Hamme, eukacHOCT Jacepcke
abnaruje oapeheHnx Marepujaia, Mpe CBera MoJyMpOBOIHMKA Ka0 MITO j& CHIIHIIH]YM, MOXKE Ce
noBehaTu HMCTOBPEMEHUM JIETIOBameM 3pauema Ha JBe TajacHe ayxuHe (1064/532 nm).
Jlacepcku cUCTEMH KOJU €MHUTY]y 3padyere Ha JIBEe TajlaCHEe AY)KMHE MOTY MOOOJBIIATH OJIHOC
n3mehy mpeununka m nyOuHEe Kpartepa. 3a mpenu3Hy oOpaay Marepujajia MOKeJbHO je MMAaTh
Mamu NpeyHuk a Behy nyOmHy kpatepa. MctoBpemeHo, MBHIE KpaTepa KOjU HAcTaje Ha OBaj
HauuH cy BeoMa riatke. Pasnmor 3a moBehany abnanujy JeXd y CHHEPIUjCKOM eQeKTy JBa
mpolieca, JInHeapHe ekcuurtanyje Ha 532 nm u cynapHe excuurtanyje Ha 1064 nm. doTtoHn Ha
532 nm cy OATOBOPHH 3a CTBapame MHUIMJATHUX CIO0OJHMX €JIEKTPOHA y MPOBOJHO] 30HU
CHJIUIIMjyMa, KOjU Cy TIOTOM yOp3aHH €JEKTPUYHUM TI0JbEM Jlacepa, TaKko Jia CTBapajy AOoJaTHE
€JIEKTPOHE MPOLIECOM CyJapHe eKcuuTanuje. 300r Tora, 4yak M MaJld MHTE3UTET JPYror
xapMoHuka (5-10%), Moxke BuUIIeCTpyKO MojadyaTd abnauujy. OBH pe3yaTaTd MoOry OUTH

NPUMEHBUBH Y MUKPOMAIIMHCTBY (micromachinig).

Jleo uctpaxuBama OWO je ycMepeH Ha pa3Boj HYMEPHUYKOT MOJela KOjU CHMYJIHpa
WHTEPAKIM]y HAHOCEKYHIHOT ¥ IHKOCEKYHJHOT JIACEPCKOT WMITYJICA Ca BUIICCIOJHHM
cuctemMuMa. VcTpaxuBame je CTUMYJIHCAaHO MaJuM OpojeM 00jaB/b€HUX paJoBa y Be3W ca
HYMEPUYKOM aHAIU30M WHTEPAKIIMje JIACEPCKOT CHOIMA ca BHINECIOjHUM MaTepujanuma. CBu
OBH MOJIEJTH OTPAaHUYCHH CY Ha HIKE WHTE3UTETE JIACEPCKOT 3padyerha MpU KOjUMa HE JI0JIa3H J10

abmanuje mareprjana. TeopHjcKH MOJENH 3HA4YajHU Cy ca CTAaHOBHINITA NpeaBul)amkba OCHOBHHX



(U3UMYKKX TIpolieca KOjH ce jaBJbajy TOKOM MHTepakiuje. OHu HaM oMoryhaBajy Ja mpeIBHINMO
npar omrehema MaTepujana, TyOMHY TOIbEHha MaTepHjasia, TeMIIepaTypcke mpoduie, 1youHy
abnmamuje u ciI. Y HyMEpUYKOM IMPOpadyHy y3uMajy ce y o03up ¢a3Hu mperasu (TOIIbEHhE U
WCIapaBame), U BPIIU CE HMCTOBPEMEHO H3pavyyHABAbE TEMIEPATYPCKUX Mpoduiia u JayOuHe

abuanmje.
2.3 Ily6onukarmje

N3 cappxkaja oBe aucepraiyje MPOUCTEKIIO j€ MIECT PaioBa KOJH CYy IMPETEKHO ypaheHHu o1
CTpaHe KaHIuJaTa M y capajmu ca koierama u3 MHctutyra 3a ¢usuky u MHCTHTyTa 3a

HyKJIeapHe HayKe ,,BuHua’:

[1] B. Salati¢, S. Petrovi¢, D. Perusko, M. Cekada, P. Panjan, D. Panteli¢, B. Jelenkovi¢ “Single-
and dual-wavelength laser pulses induced modification in 10x(Al/Ti)/Si multilayer system”,

Applied Surface Science, 360 (2016) 559-565. ( M21 a, U®=3.150, (2015))

[2] S.M. Petrovic, D. Perusko, B. Salatic, I. Bogdanovic-Radovic, P. Panjan, B. Gakovic, D.
Pantelic, M. Trtica, B. Jelenkovic, “ Laser induced damage/ablation morphology on the
8(Al/Ti)/Si system in different ambient conditions”, Optics & Laser Technology, 54 (2013) 22—
29. ( M22, Ud=1.649, (2013), 3 iurara)

[3] Suzana Petrovi¢ ,Branislav Salati¢, Davor PeruSko, Ivancica Bogdanovi¢-Radovi¢, Miha
Cekada, Biljana Gakovi¢, Dejan Panteli¢, Milan Trtica and Branislav Jelenkovi¢, “Laser-

induced structural and composition modification of multilayered Ni/Ti thin film in air and

liquids”, Laser Physics, 23 (2013) 026004 (10pp). ( M23, 1®=1.025, (2013))

[4] B. Salati¢, S. Petrovi¢, D. Perusko, M. Cekada, B. M. Jelenkovi¢, D. V. Panteli¢, “Laser
irradiation of 10(Ni/Ti)/Si multilayers at different wavelengths”, Optical and Quantum
Electronics, (2016) 48: 314. ( M22, U®=1.290, (2015), 1 uurar)

[5] D. Perusko, J. Kovac, S. Petrovi¢, M. Obradovi¢, M. Mitri¢, V. Pavlovi¢, B. Salati¢, G.
Jaksa, M. Milosavljevi¢, “Selective Al-Ti reactivity in laser-processed Al/Ti multilayers”,

Materials and Manufacturing Processes, (2017), Aceppted, ( M22, U®=1.419, (2015))
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[6] S. Petrovi¢, B. Salati¢, D. Perusko, M. Panjan, M. Cekada, B. Gakovi¢, B. Jelenkovi¢ and M .
Trtica, “Surface modification of Ti-based nanocomposite multilayer structures by using laser

beam irradiation”, Physica Scripta, T149 (2012). ( M22, N®=1.032, (2012))
2.4 Ilpernen HayyHUX pe3yiTaTa U3JI0KEHUX Y TE3U

VY cnenehum noriaBibuMa je OMMcaHa CyIITHHA OBUX HCTPAKUBAHA:

1. ®opmupame NOBpIIMHCKUX cTpyKTypa Ha Al/Ti/Si u Ni/Ti/Si BumecnojHuM cucteMuma
JIETIOBAEM JIACEPCKOT 3padeba.

2. Xemmujcke mpoMeHe U (HOPMUPABE HHTEPMETAIHUX JIEJIOBAHEM JIACEPCKOT 3padyera Ha
Al/Ti/Si u Ni/Ti/Si BuIIeciojHe cucTeme.

3. HcnutuBame yTHIIaja MCTOBPEMEHOT JEIOBama JIACEPCKOT 3paucmha Ha JBE TalacHe
nyxkuHe (1064/532 nm) ucroBpemMeHo Ha abalyjy BUIIECIOjHUX CUCTEMA.

4. Hymepuuko n3padyHaBame TeMIepaTypcKux npoduia u gyoune adbnamuje.

2.4.1 ®opmupame NoBpIIMHCKUX cTpykTypa Ha Al/Ti/St m Ni/T1/S1 Bumecinojaum

CUCTCMHUMaA ACTIO0BAILEM JIACCPCKOT 3paduciba

TokoM ekcreprMEeHTATHOT pajia, KOjU je OMKCaH Y OBOj TIOKTOPCKOj ITUCEPTallUjU, Y30paK je
TPETUpPaH Pa3IMUYUTHM HMHTE3UTETUMa JIACEPCKOT 3padera, pazIMuuTHM OpojeM uMmmysica u y
TpU cpenuHe (Ba3AyX, Boja M eraHoi). McnuTuBaH je yTula) HaBEIEHUX Iapamerapa Ha
HacTajambe crenuGuUHUX MOP(OIOMIKUX CTPYKTypa (MEepUOJWYHE TOBPIIUHCKE CTPYKTYpE,
HAHO- U MHUKPOCTPYKTYpe). [lenoBamem snacepckor 3pauewma Ha Al/Ti/Si u Ni/Ti/Si Bumiecnojne
cucTeMe J1oJa3u A0 popMHparma MepUOANYHUX MOBPIIMHCKUX CTPYKTYypa. ExcriepuMeHTanHoM u
TEOPHJCKOM aHaJU30M YTBPHEHO je Ja MepuoJUYHE MOBPIIMHCKE CTPYKTYype KOoje HacTajy Ha
Al/Ti/Si u Ni/Ti/Si y3opuuma y cBe TpH cpeauHe (Ba3dyX, BOJAa M €TAHOJ) MPENCTaBIbajy
3aMp3HyTe KamnuiapHe Tanace. KOHCTaHTa pelieTke MepHoAMYHE IMOBPIIMHCKE CTPYKType je
3aBHCHA OJ] MHTE3MTETa JIACEPCKOT 3pauema M OCOoOMHa MaTepujana. MHTe3urteT nacepckor
3pauema yTHue Ha TyOWHY TOTJhEHa MaTepHjaja M BpeMe Tpajarma KamujapHOT Tajaca. Bpeme
KOj€ y30paKk MpOBOJM y TeUHO] (a3u je y BEIMKO] MEpU 3aBUCHO M O] TEMIIepaType TOIJbema
MaTepHjana. YTHIA] TEYHOCTH Ha HACTajame NMEePUOANYHHX MOBPUIMHCKUX CTPYKTYpa Orjiena ce

y arcopIIyjH JIACEPCKOT 3pavyera y BOJCHO] CpeluHH, edrukacHujeM Xaahemy y30pKa y OJHOCY



Ha Ba3llyX W LIMpewy mape y BoJeHo] cpeauHu. Kao aupekTtHa mocnenuiia oBux (eHOMEHa,
MEePUOJNYHE MOBPILIMHCKE CTPYKTYpe HacTajy Ha mepudepuju o3paueHe 30HE M UMAjy Mamby
KOHCTaHTy peuierke y nopehemy ca BazgyxoMm. PacTom MHTE3WTETa JacepcKor 3payerha WM
nosehaBameM Opoja UMIysca, Kajia TeMIepaTypa Ha TOBPIIMHH y30pKa npehe Tauky Kibydama,

MepUOINYHE CTPYKTYpE HECTajy ycies abiaiuje MaTepujaa.

PesyntaTtu oBUX uUCTpakuBama Cy JeTaJbHH]e onrcaHu y nmybnukamnujama [A4], [AS] u [AS]

KOj€ Cy HaBeJIeHE y MOrJIaBJby 3.

2.4.2 Xemujcke mpoMeHe U (POpMUPAKHE WHTEPMETATHUX JCTOBAHEM JIACEPCKOT

3pauema Ha Al/T1/Si u Ni/Ti/Si BuiiecnojHe cucteme.

Pesynrati xemmjcke aHanmM3e IOKa3yjy Jia JEIOBamke JAaCepPCKOr 3padyerma yTHYe Ha
npoctopHy pacnogeny enemenara (Al(Ni), Ti u Si) u wMehycoOHO Memame ciojeBa.
ArnicopboBaHa eHepruja jacepckor 3padema nokpehe TommorHy mudysmjy atoma. [IpocropHa
pacmonena Si eJIeMEeHTa y MOTIYHOCTH CE TMOKJIAa ca MePUOIUIHOM CTPYKTYpOM KoOja HacTaje
Ha TOBPUIMHU Y30pKa. AJIYyMHHHUjyM, HHKJI M THUTaH OCTajy XOMOI€HO pacropehenu mo
MOBPIIMHU y30pKa, IITO 3HAYM Jia HE J10JIa3u JIO 3HAYajHUX MPOMEHA Yy JACOJbMHH TaHKOT CII0ja
HcroBpemeno, nenoBame nacepckor 3pauema Ha Al/Ti/Si u Ni/T1/Si y30pke y Bazyxy, BOAM U
eTaHoiy, npaheno je MehycoOnum memameM Al(Ni) u Ti ciojeBa, ka0 U BUXOBUM MEULIame ca
Si moasoroM mTo cTBapa ycjaoBe 3a HacTajame HHTEPMETATHUX jenmbema. XRD ananusa, nocne
nenoBama Beher Opoja yacepckux ummysica Ha Al/Ti/Si y3opke y Ba3ayxy, MOTBpAMiA je Aa
nonasu 10 (popmupama uHTepMeTanHuX jenumerma (AlTi; u/unmu AlTi) u Hacrajama OKCHAHE
daze (Ti,03). [Ipouec HacTajama UHTEPMETATHUX JeIUBbCHA CBE BUIIE J0JIA3H 10 U3paXkaja ca
nosehaBambeM Opoja J1acepcKUX MMITyJICa U TOBE3aH je ca TOIJBEHEM M MEIIalkeM CIIojeBa y

OyOMHHU MaTepHjaja.

XeMmujcke mpoMeHe U (opMHpamkbe HHTEPMETATHUX JI€J0BalkEM JIACEPCKOT 3paderha Ha
Al/T1/Si n Ni/Ti/Si BuiecinojHe cuctemMe npeacTaBbeHe cy y myonukanujama [A4], [AS] u [A7]

(nmornasibe 3.)



2.4.3 VcnutuBame yTUIlaja HCTOBPEMEHOT JIeJIOBamka JaCePCKOT 3padycmha Ha JIBE

tajacHe ayxuHe (1064/532 nm) Ha abianujy BUIIECIOJHOT CHCTEMa

JenoBameM Jlacepckor 3padema Ha JBE TajacHe AyxuHe uctoBpemeHo (1064/532 nm)
noiazu A0 (opmupama ayospux u mmpux kparepa Ha Al/Ti/Si m Ni/Ti/Si y3opuuma.
Eduxacnoct nacepcke abnanyje mOIynpoOBOJHHKA KA0 IITO j€ CHIIHUIMjYM, MOXKe ce moBehatu
HCTOBPEMEHUM JICIOBA-EM 3pauca Ha JIBE TalacHe nyxkuHe. Ha TamacHoj myxunu ox 1064
nm, cTBapame CI000AHUX €JIEKTPOHA y CHIIMLHUjyMYy (CYICTpaTy) jeé yriIaBHOM Y3pOKOBAaHO ca
JIBa MpoIieca a To Cy JUHeapHa eKCIMTaIMja U cyaapHa exciuranuja. Enepruja ¢orona Ha 1064
nm (1.17 eV) je Mano H3HaA €HEPreTCKOr mpolena u3Mel)y NMpoBOJHE M BaJICHTHE 30HE
cwmnujyma (1.12 eV), mTo 3Ha4u ja je JuHeapHa eKcIuTaiyja ciada 300T HUCKE BPEIHOCTH
ancopnionor koedunujenta « . Ca apyre crpane, eHepruja ¢oroHa Ha 532 nm je 3HA4YajHO
W3HAJ EHEPreTCKOr Mpollena CWIMIHjyMa U alCOPHIMOHM KOepUIMjeHT je 3a JBa pena
BennurHe Behu y nopehemy ca 1064 nm. Kaga cy enekTpoHH eKCIUTOBAaHU y MPOBOJIHY 30HY
cHIIMIjymMa, yOp3aBajy ce JEJOBameM JIACEPCKOT IM0Jba M MOTY Ja IPOW3BENYy AOAAaTHE
ci1000/IHEe €EeKTPOHE MPOIECOM CylaapHe ekcrutandje. MHTepaknuja Ha Be TanacHe JYXKHWHE
HCTOBPEMEHO, yKa3yje Ha Mel)ycoOHy MOBE3aHOCT Pa3IMYMTUX EKCIUTAIMOHMX MeXaHW3ama,
IJie JIMHeapHa eKcluuTaluja Ha 532 nm Moxke 3alo4eTd cylapHy eKcuuTalujy obe3dehuBameM

I/IHI/IL[I/IjaJIHHX CJIO60,Z[HI/IX CJICKTPOHA KOjI/I CYy HCOIIXOOHU 34 CTBApPAKEC CIICKTPOHCKE JIABUHC.

JlenoBame macepckor 3padema Ha JBe TajlacHe AayxkuHe ucrtoBpemeHo (1064/532 nm) Ha
Al/T1/Si u N1/T1/Si y30pke U JOMHUHATHHU TIPOLIECH KOJH CE JaBJhajy TOKOM HMHTEPAKIM]E OMUCAHU

cy y nyonukamujama [Al] u [A6] (mornasibe 3.)

2.4.4 Hymepuuko u3padyHaBame TEMIEpaTypCcKux npoduia u nyouHe abnaiuje

Moryhe Mmopdonomke M XeMHjCcKe NPOMEHE KOje Cy HHIYKOBaHE HAHOCEKYHIHHM H
MMKOCEKYH/IHUM JIaCePKUM 3payemheM Ha BuiecnojHuM cucremuma  Al/Ti/Si u Nv/Ti/Si
pasmaTtpaHe cy HyMepHukd. Mojen je KOMIUIEKCaH U YKJby4dyje HEKOJIHMKO MelycoOHo
MOBE3aHMUX TMIpolleca Kao IITO Cy: 3arpeBambe Marepujana, ¢asHu mpenasu (TOIbEme U
WCIIapaBamke) U WHTEpaKIMja JJACEPCKOT 3padekha ca MmapoM Koja ce hopMupa U3HaJ MOBPIIUHE

MeTe. Y Mojeny ce y3umajy y o03up ocoOMHE MaTepujalia Koje Cy 3aBHCHE O] TeMIleparype,



noceOHO Ha TeMneparypama OiuckuM 7, . I'1aBHU QU3HUKU IPOLIEC KOJUM Ce ONHUCYje abnanuja
MaTepujaia y MOJEINy je HOpMaTHO HclapaBame. HyMmepudku pe3ynraru ce 1o0po mokianajy ca

EKCTIEPUMEHTAIHAM Y OIICETY JIACEPCKUX MHTE3UTETa KOjU Cy KOPUIINEHH y EKCIICPUMEHTY.

Hymepuuku Mozen 3a BUIIecIOjHE CUCTEME U Topel)ere eKCIepuMEHTAIHUX U HYMEPUUKUX

pe3yiTarta je neTajbHHje ONMMUCaHo y myosmkanujama [Al] u [A6] (mornassse 3.)
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JAK/JbYUAK

Ha ocHoBy m3noxeHor koMmucuja 3akipyuyje na je kanaugar bPAHUCIIAB CAJIATUR y
nokropckoj auceptanuju noa HazuBoM “JIACEPCKA MOJUDUKAIIMIA AJIYMUHNITYM-
TUTAHCKUX U1 HUKII-TUTAHCKUX TAHKHNX CJIIOJEBA* mnpeacraBuo OpUTHHAIIHE
Hay4HEe pe3yJiTaTe ca 3HauyajHUM HayYHHUM JIOTIPHHOCOM Y YX0j Hay4yHoj obmactu ®OTOHUKA
N JIACEPU, wu na cy 3a10BOJbEHH CBU TPOIMUCAHU YCIOBU 3a 0/00paBame OJ0paHEe Tese.
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