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Hpemnier: Pedepar o ypalenoj lokTopeko] jucepraunju kanmjiara Llyve Canexa Vce
Abynaena

Ounyxom Hacrasio-nayunor Beha [exrporexnuakor daxynrera 6p. 5053/13-3 on 16.11.2018.
rojMHe, HMEHoBaHM cMO 3a unanope Komucuje 3a mperiieji, OuHeHy Hooubpany JOKTOpCKe
aucepraipje kajmara Llyme Canexa Mee AByaanena (Giuma Saleh Isa Abudagel) noa Hacnosom

SJEKenepuMenTaiia Kapakrepu3anija MarneTo-onTuyKux ocofuna MapajiejeBor Kpuerana
HAMEILEHO! 32 KOHCTPYKII]Y CEH30PDA MATHETCKOr Ho/ba™
OJHOCHO

LExperimental Characterization of Magneto-Optical Properties of Faraday Crystal Applied
in Magnetic Field Sensor®

Hocne npernena jiocrarisenie ]fm:,c pramuje woipyrux aparehux marepujaia mopasronRopa ¢
karusaros, KoMucnia je cagunmna ciiejiehn
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1. Xponosordja o400paBaiba y u3paile JIHcepranmie

Kani
ZO137201H4 vopne yinacao JoKTopeKke eryianie Ha [erporex iuaKom eb:;uq;gzm's'\f Yiusepsurera v
Beorpaiy, jox je 2. mapra 2017, vojibe HpujaBo remy sa Wipady JOKTOPCKe jiicepy raumie 1o
HATMBOM L L KCHEPHMEHTAIHA KAPAKTEPHBALI]A MATHETO-0MTHHKMX ocobuna Papa c;msm 1<pm rana

par Llvma Castex Mlea AByiauei, Marnerap icirporTex iHiakiy Hayika, je 1HKOICKe

DAMEILeItor 3a KOHCTPYKIH]Y censopa marHetckor nossa”. Komuceuja sa cryswje rpeher crenera
Baeicrporexnuaror gakyirera YiupepsuTeTa y beorpajiy je na CBOJO] e 0/ipKanof 7. mapta
2017, ronnne pazmarpaia H})CIUIUF TeMEe 3a W3paLy JOKTOPCKE juceprannie w npejor Komuene o
GIENH o00B0CTH TemMe 1 Kaijara yiryTioa Hacrasro-nayunon Behy na yepajatbe. Hacrasio-
Hayuo sehe je na cejiHuLM <>;Lp>1<am>j 22, mapra 2017 ronuve je umenosano Koxucenjy 3a oneny
yClIoBa ¥ HPMXBATAKLe TEME A0KTopcke juicepraupie (Oanyka 6p. S053/13-1 ox 22.03.2017.
FOMAE ). 32 MeHTopa ancepTanuic je npeanoken jp Cnodogan Herpuuesuh, sanpennn npodecop
EnexrporexHuuxor gakyireta, YHuBepsuTera y beorpany.

Kanjaar je 18.03.2017. npen xomucnjon y cactapy Jip |eha Muxaunosuh (Banpeinn
npodecop. Yuusepiurer v beorpaty — Faextporexnniar dakysrer), Jip Hebojima Posuennh
(mavury casernmi, Vineruryr 3a guznky. beorpan), np Tomucran [ Kapa {(Banpejiny npodecop.
3na

\"'mmep'u»t ret v beorpaiy - L PI('!”;‘)O rexuuuK hakyirier) {“mj}(()BMh (PEJORIH

ipuhecop Yiuge ;wme y beorpaiy ACKTPOTEX HUHKH (}Jam ‘;} VENEHHO HOA0KHO HCHUT O
FOAODHOCTH TEME 1 KATLIIATA O HEMY J& CAUMILEeI W ITOTHHCAH 3aUCHHK

Hacrasro-tnayauo sehe elugm FEXHEUKOD (haKkyiaTeTa je Ha CROJO] Cepnii oJipuano] 10,

saja 2007 rojmne yeBojuio H pernTa) KOMUCH]E 3a 0HenyY veIoBa | IIPHXBATAILE TEME JIOKTOPCKe
Jicepraimje 4(>uvr<a 6p. 5053/13-2 o 16.052017. rojune). qox je Behe nayunux obiaciy
FEXHMUIMN Hayka Yiusepantera v beorpaiy Ha cejitug o 5. jyua 2017, voyume (oiyka 6poj
G1206-2077/217 o0 56,2017, rojmie) 100 CarisacHocT Ha NPeriior TeMe 0K TOpeKe Jieeptaiie




1oj1 nacnoBoMm L BKcnepyMenTaiia Kapakrephsaiija MarneTo-onTHukux ocobuna dapapejesor
KpUCTajia HAMEmEHOT 34  KOHCTPYKLH)Y CeH30pa  MarHeTckor noma™ (engl. Experimental
Characterization of Magneto-Optical Properties of Faraday Crystal Applied in Magnetic Field
Sensor).

Kanpupar je nmpeao AOKTOpCKY jmcepranujy Ha mperned u oueny 4. oxrobpa 2018.
rojuue. Komucnja 3a cryiuje tpeher crereHa je nmoTBpAMiia Ha cBOjoj cepnuuu oapxaunoj 30.
oktoGpa 2018, ropupHe HCIYHBEHOCT MOTpeOHUX yeioBa 3a noaHowere npepiora HactapHo-
nayupoM Behy Enexrporexwuuxor ¢akynrera 3a gopmuparse Komucuje 3a MPeJitor H OLUEHY
JOKTOPCKE JucepTaiuje

Hacrasno-nayuno Behe Qaxynrera je Ha CBOJO] cenULu ojpxaHo] 6. HosembOpa 2018,
rogune (6poj onnyxe 5053/13-3 on 16.11.2018. o) umenoBano Komucnjy 3a 1iperiei n oHeny
JIOKTOPCKE JiucepTanuje y cacraBy:

1. np Cnobopan [Merpuuenuh, Banpeanu npogecop, Enexrporexinuku Gakynrer y beorpay
ap 3naran Crojkosuh. perosau podecop, FEiiekrporexumnukn Gakyirer y beorpaiy
Ap He6ojiua Pomuesuh, iayunn caBerink, MHcTHTyT 3a Guiuky beorpan
Ap Heha Muxaunosuh, Banpeanu npogecop, Enekrporexunuxu daxynrer y beorpajiy
. 1ip Mapko bapjaxkrapoBuli, nonenT, Enexrpotexnuuku Gakynrer y beorpajy
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1.2. Hayuna obrmact puceprannje

JloxTopeka jucepranuja 1moJT Ha3MBOM L IKCIIEpUMERTAIHA KapakTepusaija MarHeTo-
onTngKkuX ocobuna MapajiejeRor KpucTarna HaMeHhEeRO! 3a KOHCTPYKLHM]Y CEH30pa MarHercKor
nosma’ npunaia nayanoj obuacti Texnnaknx nayka — Eiekrporexsuka, a yia nayuna obnact je
OITOEIEKTPOIHKA, 3a Kojy je [uexrporexnnaxd Qakyirer y beorpainy saruuan. 3a menropa
sucepraipje je ojpehen ap Ciobojan erpuuennh. panpejnu npogecop, LIeKTpoTexXHHuKor
daxyntera, Yuupepsurera y beorpainy xoju je nybnMkoBao Bpuie pajloBa W orareHara 3
nipobremarnke dapajiejeBHx cel3opa MarHEICKOr NOJba M HCIYIHARA 3aK0HCKE YCI0BE 38 MEHTOpa
JOKTOPCKE JiHcepranmje

1.3, Buorpadicky nojaigt O Kapjianry

Llvma Canex Mca Abyqagen (Giuma Saleh Isa Abudagel) pohen je I janvapa 19630 v
Tapxyau, Hubuja. Crexao je HOMY JIMITIOMHPAHOT (u3mnyapa WX/ na Karenpn za Qusuky
Paxyirrera  payka  Yiu BL}YWTC‘"M vy Ipunonuyy. Jinbuja,  lHkonopame  je  uvacraBuo  Ha
FoekTpoTex HHYKoM [)alc\,rnc Yuupepsurera v beorpay A€ je CIeKdo 3Barke Mairucipa
ererporexinaux  Hayka 200000 ogbparuiin 20.1.2000.0. sarucrapeky Tesy 1oJ HachOBOM
JAnanmza wonpojexrosarbe NdiY AG stacepa ca ( npekugadem’

Hpodecnonanny kapujepy sanodeo je 1989.r. kao camocraniu Herpaxusad y obnact
nacepa M ONTHKE (pH lleHTpasno] areniyiju sa HCTPOKHBANLE W HPON3BOAKY Y Lpuiionnjy.
Ilapanenno ca HayuHO-HCTPOKUBAYKHM paaoM v AreHun)u, oy 2000, go 20050 npejaje npeamere
TEOPH)CKE M eKCIePHMEHTATHE (PU3HKE CTYAEHTHMA OCHOBHUX Cl ‘ymtia Koje u3poau Kareapa sa
guauxy Dayirera nayka Yuusepsurera v Tpunonujy. Ox 200800 1o nanac npejage y 3Bamy
Hpodecopa NPEIMETE TEOPHICKE 1 eKCTePHMEHTATHC (BH3MKE CTYIeHTHMA OCHOBITMX CTY/IMja Ha
Viugepszurery AzajtyHa y Jiubujn

2. ONHAC JUCEPTALINIE

2.0 Caypoay ancepraLuiie

Jloropeka speepraniia 1o/ HacKoBOM L HKCHEPHMEN AN KapDaKTEPUIAINE MarHeTo-
onruukix ocobuna QapajiejeBor KPHCTALA HAMEILEHOT 38 KOHCTPYRIM]Y CeH3OPa MATHETCKOL
[0IpATje HanMcaua v o CKidaly  ca YRVICTROM 3@ 00JHKOBabe  JIOKTOPCKE  JUcepTallnje

YViupepsurera v beorpaiay. Jlucepranpja je nanucana Ha ensieckoy jesuky na 103 crpane u




caapxu 48 cmika, 8 tabena u 42 pedepeniie, Koje ¢y i IABENIEHE 110 PEJIOCICIY HUTHPAbA y TEKCTY
jquceprapumje. Texer JokTopeke juicepranije oprasyszopat je v cieiehnx ocam mormasiba:

1. YBojaHU nperie) HeTpakHBamba
‘Teopercke ocHOBE O1ITHYKEX edexara
GapanejeBy kpucTanu
Honapumerpujcka MeTo1a MEPEHba 1 MalHeTH3aM
[Tonmapumerpujcku cenzopa MarHeTcKor mosba Ha 6aszu Gapajejeror edexra

6. beckonTakTHOr Mepema remriepatype PapajiejeBor kpucrana

7. Mepemwe onTruke akTuBHOCTH 1 BepaeoBe koncrante

8. PesysitaTu v quckycuja

9. 3axibyuak

Ha rouerky pucepraliije 1ocTojd HAacNOBHA CTpaHa Ha CPICKOM W CHIJIECKOM JEe3HKY,

cTpaHa ca MHpoOpMaLMjaMa O MEHTOPY M 4jlalloBHMa KOMMCH]E, KpaTak pe3ume jcepranije Ha
CPUCKOM H EHIJIECKOM Je3WKy, saxBajinuua u cajpixaj. Ha kpajy jpicepraimje ¢y jaru: cridcak
kopuiifieHe JUTEpaType, OJHOCHO pedepeHiin, jejan NpHiIor JHcepTaluji KOjH cafpikn H3BOPHH
Ko, Oworpaguja aytopa, Kao W W3jaBa O ayToOpCTBY, M3jaBa O HCTOBETHOCTH IITAMIIAHE W
ENEKTPOHCKE BEP3H]E JOKTOPCKOT pasia 1 u3jaBa o Koputihemwy.
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2.2, Kpatak npuxas 1nojeAuHaysmux n1oriasiba

YBOJ(HM JIe0 Jpcepratyje roROpH 0 HpodleMaTHI pazpaje OuTHUKHX CEH30pa MarieTcKor
noska. Hpukaszan je xparak rnpecek npuMeHe OBAKBUX CEH30DA 1 1aT }e OCBPT Ha KOHCTPYKIU]Y ¥
pubep onrrukoj Gopyi. Pasmarpany ¢y JMpeKTHI W HHAHPEKTHE YTHILA]Y TEMIICPAType Ha CEH30D
KAo H MOTHBAIHM]Y 33 KOMIEH3AIM]Y IHEeHOl ViKuiaja, | iaBa Cajpikn H 1pecex TexuuKa Mepeiba
YIHLaja TeMIIepaType Ha CeH30p.

Hpyra riapa npukasyje TeopHjcKM MOjelt MIJIYKOBAHHX Marnero ONTHYKHX edekara ca

nocebaunM ocBprom na PapajiejeB edekar u HEIOB HpHKA3 Y nonapuMerpujckoj (hopmu. 1iana
pazpalhyje reopetcku mosen DapajiejeBor ederia y MArHETCKOM [10JLY U IIPHKA3Y|e IPUHIHITE paja
u npumene Papajie)eBUx ONTHYKHY H30J1aTOpA.

I'peha rnaga nocsehena je npoyuapamy lq') uerana Koju ce Kopuere y u:mogmx a na Daszu
Dapajiejenor ederra. Hpukazana je wracuduiaiua prfec'mjm Hoar je oc ; Hi TENHHKY
HPOMBBO/ULE W YTHIA] TeMIIEpaTYpe Ha Kpuerale. i\zipalc;‘(*; pernke BiGeO xpucrana Koy he durp

YHOTPEDILEH Y CKCEPHMETTAIIIOM JICHY JIATH CY Y TJIaBH,
Yerppra rnapa npHKazyje MOJNEN NoNApUMeTPHICKE METOIe MEepera # OCBPT Ha ILeHy
NPHUMERY v Meperhy MarHerckor noiba. Jlar je reopujcku MOJIed nojaapH3oBanor cretna i

APUKAZARK THITOBM [OJAPH3ATOPA KOJM C& MOPY KODHCTHTH Y PeAlv3ainji censopa. 3arum je
pazpahiena merona mepewa 1yiem  oproronaine ponapuwiaidie Jsa cvona koja he Burn
norpebipena vy excriepumenTuma. | napa rakohe pazpahyje viiorpedy XenmxomioBHx KaiemMoBa
Ka0 KajnopHeanor H3BoPa MArHeTeKor 10Jba KOJH j& HEOX0/ian 3a n3Bofierbe Mepera M Tecrupaiba
cemopcx(e HOCTABKE M 1IpHKA3yje HAMEHCKH Pe3yITare MNpoCTopHe  paciiojene  Mariercke
HIIYKIIM]E Yy KadiieMoBUMA IoOHjere noMohy raukacTor ceH3opa.

[lera riapa paspaljyje KoHeTpyKimHoHe eienvenTe QPapanejeBor CeH30pa MarHeTCKoOr Ho/ba 1
pasMarpa TPaHCMUCHORY W PEPIEKCHBHY [TOCTABKY Y eKCTPHHCHYHOM THny censopa. [ocrtaske he
pnahu npuMeny y excrepuMenTallHOj Peain3aumjll Meperba vIMiaja rTeMiepaType Ha OnTHUKY
AKTURHOCT W BepiieoRy KoHCTANTY.

[Hecra ruara npuxasyje paspajiy DECKONTAKTHE METOME MEPECILA TeMileparype Kpueraia vy
MAPHETCKOM HOIBY THTO J€ Je/iai o)1 Be/MIix ripobieva v kapakreps wzmz/xj[«z rEMIEPATY PCKIX
ocobuna Dapajejesnx kpucrana. Meroja je pewnmoBana romohy sa mepna  pHeTpyMenTa
{pjw»mm pAAMIAIICKOT  TepMOoMeTpa W HipalipRene  Kamepe  BHCOKHX  fiephopManci)  u
JIEMOHCTPUPAI J& HPOHEC 3arpesaiba W rocrerenor xiahema kpHeraia v cBpxe peatuzaimje
MEPEILA VIUHAJR TEeMIIEPATYPE HA KPHCTAL

Cejma rapa HPHKAa3yje ekcrlnepuMenTaiie HOCTaBKE 38 MepPerhe OITHUKe aKTHBHOCTH H
Bepieose koncraire v Gyvikipgu remrepatype. ara je CHuKa B Hesa Mepie jnoctapke. Cix Ourim
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ejieMenTyH eKcieprMenTa JOKYMEHToBan ¢y oTtorpadujama u jara je jucKycuja 0 HaumHy Ha
KO ce Mepe aBe Bennyuie. [ maBa takofie caipiu n Meperbe koeuidjenTa aicopriunje Kpucraia
M MOBE3yje MEeTOJY Meperha TeMilepatype ca Mepewem fapamerapa Kpucrana. Y raBH Ccy
MpUKa3aHH pe3yiaTati Mepera XPOMATCKHMX CBOjCTaBa HEO3padeHMX MW 03payvyeHMX Kpucrtana,
TPAHCMUTUBHOCTH KprcTana y (pyHKiMje cnare o3padmBaiba W PamanoBor crexrpa. Pesynrtatw y
TTaBH KBATH(DHKY]Y KpHUCTAe I YTHLA] 03paiiBaba y OfTHYKOM W MArHeTO-0IITHYKOM CMUCITY.

Ocma rrapa nocsehera je mpuKasy pesyiataTa W JIMCKYCH]H YTHNAja TemiepaType Ha
Kpuctallh koji ce xopuetw y Dapajejesom cenzopy. llpukazaHu cy pesyiratu 3aBUCHOCTH
BepaeoBe xoncranre 0j)i Temrieparype Ha JIBE TajlacHe JYKWMHE M ONTHUKE aKTHBHOCTH O]
TeMIeparype na Tpu TajacHe AyKAHe. Y rTaBH je MPHKazano MOJIEIOBAbe KOMIIEH3alM]e yTHIaja
temrepatype v AC/DC u MeToJin HopMasin3annje ca JiBa CHOMA 1 jiaTa je jiekycija kako je Mmoryhe
M3BPLUMATH KOMIIEH3A1H]Y YTHUAja TeMitepaType v pasiim Kondurypannjama cenzopa.

Jesera rnaBa cajipyu 3aK/bydHa pazMarpama y T€3M 1 CYMHPA BEHE pesynrare.

V3 praBHM TEKCT OBOI pajia je MpUIoKeH jefaH JonaTak Koju Caipikiu OfIMC pa3zBHJEHOT
IpOrpamMa 3a MOJIEIOBAFhe PACITOENIe MATHETCKOT TTO/ba Y XEeJIMXOJIIOBHM KaJeMOBHMA.

3. OLEHA JUCEPTAUMJIE

3.1. CaBpeMeHoCT U OPHIMHAIHOCT

dapajejeBrt ONTHYKH CEH30PH MArHEeTCKOr 10Jba Kiaca ¢V HEKOHBEHIMOHAIHHX CeH30pa
KoM 3axBasbyjyhu ;anemapfano; HepTypOaljH 110Jba, BEIVKOM [IPOIYCHOM OHCEry H J00poj
CHEKTPUYNIO] W30JIALK]W NPEACTABILA]Y TTPEMET HeTpaxkmuBatba vy obnacru cemsopike. [Hocebuy
PPYITY canaprsaraly GHOEP-ONTIIKY CEH30DH KOJH HAJA3e PUMEHY Y MEPEHUML Y HHJYCIPHIH |
eHeKTPOCHEPIeTCKHM CHCTEMMMA 3001 KOMOATHOMITHOCTH ca 0CTAIOM KOHBEHHHOHATHOM MEPHOM
onpemonm. OnTruyka cBojcTRa OBMX ypehaja snagajHo 3apMce o)1 TWna Kpucraia ainm 1 Kpajurera
IPOU3BOAHOr nponeca KojuMm ce pobujajy kpucrany. Taxohe ucnoisarajy uzpaxeny 3aBucHOCT
ONTHUKHX ¥ MarHero-olTHYKUX apamerapa ojf Teml Iepa'rvpe HITO 110CTAaB/ba CHOXKEHE 3aXTeRe
apHIMKoM pazpajie cenzopa. Mako cy pesyiarary TeopercKkus Hel p(m( 3aiLa KpHeTana JIo0po
HOZHATH, 1TPOBJIENM TTOHPABIEAA ONTHIKHX KapaKTepHeTHKA H CHHMUHAIITE YIHIAja Temiieparype
38 Gubep-onTHyKe CeH3ope v MIIYCTPHIH ¥ ke cafgpm H3E30BE. l\fMLH“E Bi1GeO imj;z ey
CBOJCTBA HPEIMET HCTPOKIHBALA OBE Tese nocedio je suauajan 3001 CBOJE HPHUXBATILMBE [EHE,
HOHOBILHBOCTH Y HHPOKH3BOAHOM up@ [eCY M COMMUHUX OFFTHUKHX ¢ HU} rana.

[poiteiypa nonpasmbhama O1rHYKHX cBojcTaBa <Da PAJICIERIX KPUCTAIA 1TYTEM (3padaBarba
DeMTOCRKYHIIHIM JTACEPOM HOBMHA j€ ¥ OBOJ KJIACKH CCH30pA 1 HAPEJHNE J& KOPaK ¥ HoCTyiiMa
HPOM3BOJE KPHCTANA 3a OBY HAMEH Y.

[pobnem xomieH3anuje yruiaja  Temieparype  fda  excrpuHeuunun  pudep-onTHKY
DapajiejeB CCH30P MATHETCKOD MObA CHOMKEH (€ NPOOIEeM UHje PEILEHE 3aBHCH O KOHCTPYKiH|e
censopa. Mako je npobnem yruiaja  remrieparype  Ha  M3BOpPE  CBeTia  PEHIMB  TeXHMKOM
TEPMOCTATAPArba  W3BOPA, YTHLHA) TeMmMieparype Ha KpHCTAl 3axTeBa  HE3aBHCHO  Mepersbe
z‘ewmepa' Ype KpHeTana y TOKY MEpeHa MHTeHZHTETA 110/ba JOK TEeXHHKA KOMITEI3ALH]C 3aBUCH 01

METOJIe MePerba VTHIIAjA (10Jba HA TTONTapH3aln]y CBETIOCHOT ITOCHONA.

[focebHo je 0/ WATEpeca HCTPAKHBAKE Y Te3M BE3aHO 3a KOHCTPYKIIHW]Y HHTPUHCHYHOL
censopa nouro je TA KIACA OJ1 HAJHIHPEr HHTEPeca 3a pealiuiaiiijy NPeHOCHBON CEHZ0PA MalMX
JiMersuja 1o Mace dija OM IMpoKa npuMeHa JIoHeNna 3Havajad crernel MH;—lniawpl/1';afmk;c. Yorom
CMHCHY HCTPROKUBAILA Y TE3H NMPUMEHHBA CV AMPEKTHO Ha (Gudep-oirriake cen3ope npocropue
PACTIONENE  MATHETCKON  110/ba M MHTEH3HTETA  eReKTPHUHE  CIpYje v EHeKTPOHHIYCTPHH,
OOHOBILUBHM M3BODUMA CHEPIHIE. AY TOHIJIVCTPHH W HIDIYCTPHIW VOITINTE.

2. Ocspr na pedepentay u xkopuiheny aureparypy

Kanmar je Aeraibio Hpoyuyanao Jureparypy 13 o0aacti ue PaKHBAILG HCepTalje KOJa
[ BE3AHA KAKO 3a (IPHMEHe. KOHCTPYEIMIY i ¢ g;u\sc resiteparype na @apasejene censope. Tako o




3a BUXOBA ONITHYKA CBOJCTBRA. M3yueHa nuteparypa nyOinkoBana je Behinm jesiom y peHoMHupaHuM
yacongeyma 13 obracty HeTpaxupama y Kareropujn M20 a. nmajyhu y Buny jaryme nybnukanuja
MOJKE CE 3aKIbYHHTH JIa J€ TUTepatTypa pesieBarTia, CaBpeMera i j{a mpykKa IHpoKy CiMKY O CTamby
y 0BO] 001acTy.

Kanjunar je npouysajyhu jarepaTypy cariefao rpofieMaTHKy Kako M3 JIpecrekTHBe
Mepera CBOjCTaBa KpHcTajia Tako W K3 yIiia KOHCTPYKI[H]E CeH3opa M FhHXO0Be TipumeHe. Pamosu
noOpojaHy y CIHCKY JTeparype ce olHoce na monenonambe DapanejeBor edexra, ¥ ropope o
HaYMHUMA Mepera CBOjCTaBa KpucTana, O [IPHHIHITAMA KOHCTPyHcama CeH3opa Ha 0asu
@apagejeBux KpHCcTaTa ¥ O acrekTHMa JLUXOBE npumMeHe. M3 npuioxene jureparype Moxe ce
carjeiaTi y KOM CMepy ce KpeTao Hay4HH JIOPHHOC KaHHjiara 1o HTamy Mepetha TeMrneparype
KpUCTalla, MEPEA CBOJCTABA KpUcTaia ¥ TeXHUKE KOMIEH3alHje TemMIeparype Koa 1pPHMErbeHIM
censopa.

3.3. Onuc u AJEKBATHOCT NPHUMEHECHUX HayYHKX MET0/1a

MeToo0THja  WCTpaKHBaka Y  OKBHPY OBE JOKTOPCKE JIMCEpTaLyje [peacTaBiba
KOMOMHALH]Y TEOPUJCKUX, MPAKTHHHHX ¥ eKCIIePUMEHTANIHMX METOJ@, KOJe CY peajii3oBane Kpo3
HEKOJIMKO (pasa HCTpasKnBatba:

e Merojga O3paumBalka KpUCTasa JiacepoM BEIIMKMX CHAra KOPHCTH Ce 3a NOMpaB/bame
ONTHUYKMX M MArHETO-ONTHYKMX 0CODMHA KPUCTaNa Mocie NPpou3BOAIbE, YUME ce HE PEMETH
CIIOKeH TIpolec u3BIadewma Kpucrtajia. Merojia je ekcriepuMentaiio BepudpukoBana u
pe3yiIraTh PHKazani y Te3 MEePeHen CROjCTaBa KpuceTana 1ocie eKCrnonuparba,

e Xpomarcku pujarpamu  Tperdpanux  kpucraia  1norBphyjy npmmnv CHeKTpaIHe
KApaKTepHCeTHKE TPAHCMUTHBHOCTH  o3pauenux  kpucrana. ORaj pesvirar Jojario  je
HOTBPHEH MEperenM TPAHCMHCHOHOL CITEKTPA.

o Meroja OecKOHTAKTHOI Mepewa Temileparype Kpucrana KOpHCTH HHppalBeny Kamepy
BHCOKHX 1iep(opMaHcH Kao KaidOpaunony U Bepu(HKAIMOHN WHCTPYMEHT W PYUHH
pajidjaliuon repMomerap 3a npaherse BpeMeHCKe 3aBHCHOCTH TeMIeparype KpUCTaia,
YMmecto 110craBibarka HEJHOKYITHE MEPHE MOCTABKE BeJIMKHX JIHMEH3M]A Y TePMOKOMODY,
dopmupana je MeroJia Koja e 3axTeBa repMocTaTupahe kpucraia seh npahemenm rnpoieca
xaalierba Kpuerana Jiaje BpeMencki Hpoil TeMIEepaType Tako Ja je JOBOLHO 2l PeBaLe
KpHcralia.

o Hpumenom Mepera METOI0M JBA CHOITA IIPOMENE HOHAPKZAIH]E KO KPHCTAN H3a3HBA Ka/(@
je HPHCYTHO MArHeTCKo T0/be <§)<}p;m»1;i'>'an€ CY JIBE TEXHHKE KOJE CHYIKE 30 MEPEHe yiuiaja
TemMiepaType na onrnuKy akruBaoct i Bepieory koHeranty ez Mefveodnor yrnnaja jenHe
Ha apyry. OBO je DHTHO KO KpHCTata KOJM 1OCeAY]Y # OITHUIKY aKTHBHOCT [OPEt
ucrnosbapaa PapanejeBor edexra (BiGe() rne remneparypa MMa ChoXen yruuaj wa
KAPAKTEPUCTUKY Ccen30pa. VIZBpiieny ¢y excnepumMenT s Mepemsa yiuiaja reMneparype 1a
ONTHUKY aKTHBHOCT # BepieoBy KOHCTAHTY 3a MOMEHYTH KPHCTAN 4YHME je KpueTas
KapakTepHcaH vy HoTHyHOCTH 3a npumMey v dapajicjeBoM CeH30PY MarHeTCKOT HOha.

3.4, IlpuMen/bMBOCT OCTBAPEHMX De3yJiTara

Iponeanypa (Y%])EILIHBHI{,EI kpucrana BiGeO npouwsBena je  mopdukoBane kpucraie
roBehane TpaHCMTUBHOCTH HITO Je 0 BeuKor suauaja ko juajna Qapanejesux censopa
MATHETCKO f1ofba. H()ﬂp’dBKa TPAHCMHTHBHOCTH OTOTOBO € M3PAKEHA YV 30HH TANACHUX JYIKHHA
upBeHe Doje Koja ce HHAve KOpHCTH KO Gudep onrnukiy censopa 3001 BeIHKE PACHIONOKHBOCTH

JACEPCKUX JIMO/1A Y TOM JIeNY CHeKkTpa.

Jenan o BenukHx  npobieMa Y KapakTepuBaiy  pOMENe  CBOJCTARA  KpHCTANA ¢4
TEMHEPATYPOM € MEPEILEe TEMEHEePATYPEe Tela KPUCTana Pad KapakTepusaiuje TeMieparvpeke
BABHCHOCTH 'g amerapa ¥ kacuuje Kanudpaunje cernsopa. Mivajvyhe v sujy dpreyerzo marnerekor
HOJLA KOJE Ce He CMe HepTypOOBATH, KOUTAKTHE MeTo/le ce wiber: “u\ Yo eepranmin je pazsijena

SPOJID MEPELA TEMIIEPATYPC  KPUCTANA HOMORY  KOMEPIMIANNO  PACHIOIOKHBOT DA/ MjatHBHO!




CEH30Da 3a LIPHUMEHY Y HHAYCTPH]CKUM Meperbrma. MeToja je kammnbpicana nomohy nH(paupsene
Kamepe BHCOKHX MeppopManch 1 Kao TakBa Hajiazy rpuMeny y jaboparopjckuM HeTpaKHBambHMa
any u y kannbpauuju cenzopa.

3a pasnHKy O]l MeToja Mepera poTarije noiapH3aiije Koje KOpHCTe ¢aMo jejlaH CHOI,
MeTOJIa Mepera MoMoNy JIBa cHOMA Koja je rpuMeIbena y JucepTaiyji H03B0JhaBa Peanusanijy
censopa KOJU Kojer je Moryhe ejMMHHHCATH VTHIE] TEMOEPATYPCKE 3aBHCHOCTH ONTHYKE
AKTHBHOCTH. AKO KPHCTAT MCIOJbARA M ONTHYKY aKTHBHOCT OHJA je TPAHCHMHCHOHA 1OCTaBKa ca
JIBA CHOTIA peanan MOJEN 3a ejiMIHAIM]Y YTHIIaja TEMENepaType Ha Meperbe MardHeTcKor Mosba.

5. OIJ,GHE} JAOCTHIHYTHX ClocobHoOCTH Kapaunjgara 3a caMoCTallHM Hay'HU paj

LIyma Canex Mca Abynauyen marucrpupao je 2000.1. na EnexrporexHuakom dakynrery v
beorpany ca rtemom w3 obsacti Nd:YAG macepa koja npumpajga obsacri olToeieKTPOHHKE.
Menmutu koje  je NONOXKHMO TOKOM MarWcTapckux  CTyJdja, CajipikajHo 1perxojie  TeMaTHIH
Jucepranyje na je Kan/uiar HPHCTYIHO TTOCTYITKY IheHe H3paje ca alekBaTHHM NPe3HAKEM.

Kanjmpar je Tokom peanuzanuje jgucepralmje rnokasao Jjobpy MOTHBHCAHOCT 3a
MCTPaXXHBAKE M3 00JACTH KOja je TeMa Kao M1 KEeJbY Jia H3BOJM 110TPeOHE eKCHEPHMEHTE 1 MEpera.
Toxom (asze npunpeme excriepuMeHara KaHAM/AAT je caMOCTalTHO OIPENCNHO MEpPHEe METOoJIe 3a
MEpera OITHYKEe akTHBHOCTH W Bepjeoe xoucranre. Jla Ou noTRpJIHO Mepeme pacrojene
FHTEH3UTETA MarHeTcKe WHAYKIHje YHyTap XeaMXOM[OBAX KaleMOBA, H3BEO € HYMEpPHUKH
1popadyn pacrnojene. Tokom NpumpemMe NnocTABKE 3a MEpPEee TeMneparype v inexe kanubpaiiuje
Kamj{H/at je 11oKa3a0 BHCOK CTEIEH pazyMeBarmbha MEpPHOT NPOoIeca. CaMOCTallHO H3REO OCTaBKY 1
H3BPIIIMO Mepere H 00paio pesvirate

Paspana rexuuke mepersa TeMieparypeke 3aBHCHOCTH ONTHYKe aKTHRHOCTH 1 Bepueore
KOHCTAle OJIBUjalia ce KPO3 HEeroB JONPHHOC ca iiseM ga ce obesbeju peanan pesynrar 0e3
viellycoOHOP yriuaja oBe J{Be 3aBHCHOCTH, é,,ar*ne/[alza‘n)er\/t nocrojehe snreparype n GopMupamem
mojiena GapajejeBor cen3opa Kanujiar je TOKOM HCeTpamuBama yerenno GopMyiincao enemenre
MOJIENIA KOJH ¢y NOTPEOHHM 3a MEpPeIhe | KOMIICH3AIM]Y YTHIIAJA TEMIIEPATYPe HA CEH30P.

4. OCTBAPEHW HAYYHM JOTNTPUHOC

4 1. Hpskas ocrpapeumx Hayulux Jonpuioca

Y OKBUPY JIOKTOPCKE JiHcepranmie ocTBapenn ¢y ciiejiehy nayanu jonpiHoc:

e PeannzoBano je mMepere OITHUKHX W MArHero-olTHaKuX Kapaktepucerika (PapajejeBny
Kpucrasa 1 KBaHTHTATHBIO nokazana vianpeherwa v kapakrepuciikama Kao 1ocieiil
O3pavnBaba.

s Visppuiewo je ospayuBame BiGeO kpHcraia (perMocexyanM HMIYICcHMA nacepa Benuke
cHare  ca  LMIbEM  NONPaBKE  ONTHYKWUX W MarHeTo-ONTHUKHX — KapakTepHCTHKa.
Lxeriepumenraniy  pesyiraty notBphyly  na  o3padenn  Kpucrain  HenoibaBajy  6oJue
nepdopmaiice.

e Dopmupana je 1ocraBka i H3BpLIEHA KaiHOpainja OeCKOHTAKTHE MEPHE METO/C 38 MEPEIHE

BpeMeHcKe 3aBucHocTn remieparype  DapajiejeBnx |<pmfra'm Y TECTHOM  OKPYKEHY.
Merona omoryhara meperse remreparype 6es iepwp&mn; ECTHO! MarHeTeKor 110sba o
AO3BOIBABA  MEPEHE  TEMHEDATYPCKE  3aBHCHOCTH  ONTHYKKX  H  MArHEeTO-OHTHIKHX

KapakTepueTIKa KpHCTalfd.
& (DOPMHPAHY CY MOAEIH ABE MEPHE METOJIC 3 MEPEHE TeMITEPATYPCKE 3aBHCHOCTH OHTHIKEe
AKTHBHOCTH W Bepieore KoHcramre <’Dag3a,¢e}jcm>r Kpuerana, oes Mel’)ymomn‘ VT
A q
4

lr\/ﬁt‘fﬁ"nkfl:? CyY Hep“(i‘il(()%’& e CKCHEepUMECHTOM W JODH ;Gix g"rt‘f,i}'Jl'i'&‘u'}'?i 34 Kpuetan
)

‘{'K'd'%}'j}* d MOHOTONY BaBHCHOUT OBHX KEX;)HI\”E'L‘.‘;')H STHKA Y (t)}'HKHHjH remMieparype.

& M3 BeJICHA CY MEPeiba reMiepany p( KE€ BaBHCHOCTH OHTHYKE akKTWBHOCTH Ha TpH Talache
JAYHHMHE B TeMIepaTypeKe 3aBrcH M HPU [CORE KOHCTAHTE Ha HBC TalacHe JAYIKHHCE
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e MopesoBan je yrunaj remrieparype 3a rnojgapuMerpuicki dapajiejeB cenzop MargeTckor
10Jba EKCTPUHCHYHON THIIA M H3BEJEHA Jckycuja o MoryAnoctn xomiensanuje yruuaja
TeMiieparype  Ha  CeH30p Yy 3aBHCHOCTH  OJ KOHCTPYKIHOHE 1 HOJAPHMETPH]CKE
KOH(pUTypaiuje ceHsopa.

4.2. Kpurnuka aHajiiza pe3yliraTa ucTpakunBamba

Meroja o3padnBarma Kpucrajga (EeMTOCEKYHJIHNM HMITYJICUMA J1acepa BEnHKe CcHare
[1011paBJba ONTHUKA CBOJCTBA Yy JIENly CIEKTpa KOjM je oj Hurepeca 3a dapajejese ceHsope.
Horotoso je npumMerno nobosbinare y kKoepuuujenty ancopiuje oji npexo 40% wro je j{oBeo o
nopehama Marnero-omnTHUKOr KBanuTera kpucrana oj 70%. Mmajyhu y Buny na nepdopmance
Dapazejennx ceH30pa 3HaYAJHO 3aBHCE OJ CBOjCTaBa KpHeTana, OBAKBO yianpelerbe 3Hadajan je
HCKOPAK Harpest.

beckonrakTna MeTola Meperba TeMneparype Kpucraia y ToKy Meperba MarHetckor nojpa (y
CEH30PCKOM OKPYIKEILY) OHTAH Je JIONPHHOC Nponelypava Tectuparba Kprucrana noinro oMmoryhasa
Mepere Temiepatrype rena kpucrana oes neprypbaiyje mossa. OBakBO Mepibhe npyxa MoryhHoct
TecTUparba yYTHI@ja TeMmileparype Ha Marmero-olTHYKa CBOjCTBA KpHCTana 1ITo je 3Hadajan
MOMEHAT BE3aH 3a TIPOLEC JIM3ajHA Cen3opa Ha Oasy OBMX KpucTaua. Y CKAOMY OBHX Mepeiba
opMupane cy ABe MepHe METOJE 3a HEe3aBHCHO MEperhe yTuhnaja Temneparype kpucrana Ha
ONTHHKY aKTHBHOCT M BepleoBy KOHCTAHTY ¥ TO Ha Builie TanacHux jiykuna. Jlobujenn pesyiaratn
ropope Ja je vy oxnpehennm xongurypauujama soryhe peanuwzopatu kommenszanujy edekra
TEMIIEPATYPE HA MEPEHE, 1HITO € OJ1 BEIHKOr 3Havaja 3a mupy npusveny Dapayejerux cenzopa v
ALY CTPH] M.

Komucuja komcrartyje jga ¢y Hayuiu JIOHPHHOCH OCTBAPCHN Y AHCePTAHjH ofjaRmLeu v

|

pajtoBuma kareropuje M21 1 M23 v n }/6, HKOBAHU Y H3BOJY ca ckynia melyiapo; o St aja.

4.3, Bepudukanuja nayqnux Jlotpuioca

Pesynarar uwerpaxuBarsa Koja ¢y BpiIeHA Y OKBHPY H3paje JOKTOPCKe jmcepraijije
npeicransisay ciiejiehn pajonu:
Kareropuja M21:

I Aleksander Kovacevic, Jasna . Ristic-Djurovie. Marina Lekic, Branka Hadzie. G
saleh Isa Abudagel. Slobodan Petricevic, E’ef}a Mihailovie, Branko Matovie, |
Dramlic, [jiljana M. Brajovie, Neboj$a Romeevie: influence of temtosecond pulsed laser
irradiation on bismuth germanium oxide single crystal properties. -Marerials Research
Bulletin vol. 83, pp. 284289, 2016 (H“:T?;Af%f%) (ISSN:0025-5408)  doi:
{p/fdx doiorg/ 101016/ materresbull. 2016.06.023

Kareropnia M23:

o Gos L Abﬁdageé S Pelricevicﬂ P. Mihatlovic, A. Kovacevic, J. L. Ristic-Djurovic, M.
Lekic, M. Romeevic, S. Cirkovie, J. Trajic. N. Romcevic: Improvement of magneto-optical
qua ty of high purlty BixGelyy single crysial induced by femtosecond pulsed laser
nradiation, ()/)me/ca*/mm’m' and Acdvanced Materials-Rapid Communications. vol. 11, No.
7-8, pp. 477 4812017 (TF=0.471) (ISSN:1842-6573).

Kateropuja M34:

[, Giuma Saleh Isa Ahua‘i‘\g}ei\ Slobodan Petricevié. Pedja “\M}“ fovic, A tl\sande; Kovacevic,
Jasna 1. R xt'é Diurovic, Marina Lekic, Brzmi\a Had7zi \Jeim 1Sa Romcevic: "C hanbl es of
High Purity Bi EZ(;(—;(),% Smgie Crystal Properties Enduc:t‘u by Femtosecor ui Pulsed Laser

Irr'atﬁauo L Book of Abstracts, Serbian Ceraniic Sociely ( m'_z/w ence. Advanced Ceramics

and Applications V. New Frontiers in Multifunctional Materials and Processing 2010,

Belgrade. Serbia. 2016, p.73.



5 3AKIBYYAK M DPELJIOT

Hoxtopeka aucepranmja llyme Canexa HMce AOvaanena, mMarucrpa ejieKTPOTEXHHUKHX
HayKa, caJpKM Hay4€iMi JONpHHOC Kapakrepusauujn DapajejeBuX KpHcTalia M paspaju ceHzopa
MarneTCKor 1nosba KO KOpHCTe oBakBe Kpucrtane. Ilpouemypa o3pauaBarba KpHCTaNa acepom
BEJIMKE CHAre M eKClepHMEHTAlHa KapakTepH3alMja TakKBHX KpUCTATa BakaH Cy JOMPHHOC
nonpasun repdopMadcen  censopa. PaBujeHa je OECKOHTAKTHA MEpHA MeEToJa 3a MEpEHhe
TEeMIIepaType KPUCTaia Kao 1 METOJIE 38 MEPEMmE TEMIIEPATYPCKE 3aBHCHOCTH OTITHYKE aKTHBHOCTH
1 Bepreose koncranre xpucrania.

Texer jceprannje je Hamucay jacHO M pasyMJIBHBO, ca JIOOPOM OpraHu3annjoM a LHJbEBH
Jicepraigje ¢y npeuusHo Qopmynucann. O6jaBibeHu pe3yinrari ¢y NoKazalyd HCITYHEHOCT THX
1MJbEBA YMME J€ KaHAHUJIaT 1TOKa3ao crnocobHOCT 3a CAMOCTATHY HAYUHH Pajl.

KomucHja KoHCTaTYje na JTIoKTopcka Jutcepraumja kananaara Ilyme Canexa Mce Abyayena
MCIYH-aBa CBe 3aKoHcKe, popMaliHe U CYIUTHHCKE YCIOBE, KAao M KPHTEPU]YME KOjH c¢e yobuuajeHo
HPUMEY]Y TIPHITHKOM BpeHOBarba JIOKTOPCKE jicepTanuje Ha YHMBep3uTery y beorpanay u Ha
Enexrporexunukom daxynrery y beorpajy. Viaumajyhu y o03up cBe ocTBapeHe pesynrare M
OpPHIHHAIHE Hayydle JIONPUHOCE, KA0 M HHMXOBY NPHMEHIBHBOCT, KOMHCHM]A ¢a 3al0BOJHCTBOM
ipejutaxke HacraBno-nayuHom Behy Eslekrporexunnukor ¢akynrera YHuBep3nreTa y beorpany aa
ce poktopcka aucepraudja [Iyme Camexa Mcee AOynayena nojx Hasnsom . lkcnepumeHTtanHa
KapakTepH3ainija MarHeTo-onTHYKHX ocodna dapajiejeBor KpHCTaTa HAMEHEHOT 38 KOHCTPYKIH|Y
Cen3opa MarueTcKor Imoska’™ MPUXBATH, W3NOMH 1A YBHJL JABHOCTH U VITYTH Ha KOHAYHO YCRajare
Behy nayunnx objactu TexHHUKUX Hayka YHuBep3utera v beorpaiy, a ja ce Kamaujary 0,006pn
1aBHA yeMmena ojibpania.

Y beorpany, 20.12. 2018, yo e,

YIAHOBU KOMUBCHIE

"

Jp Cnobojan Herpuaesuh. arpe i npohecop
Yuupepiurer y beorpaiy — Luexrporexiuy gakyirer

/

cua kY

ap 3naran CrojoBuh, pepoBin npodecop
YuupepsuteT y beorpasiy — Bnewrporex sk pakyirer

ap Hedojua Pomuénnh, Hayuimi casetnng
Ynngepaurer v beorpajty — Muetutyr 3a gpusnky beorpaj
5
i ‘>$[5

S

b

Ap Heha Muxaosih, sanpe i ipodecop
Yaupepaurer v beorpajy - Lrexrporexiuaru hayirer

AKTapoBu ]L Honent

A Mapko bapy
YuupepsureT y beorpany - Fiekrporexnnan hakyirer






