Biaryk
o¢iuiiiHoro ononeHTa Ha AuceprTauiiiny podory Jlyyeuka Auapis
[lerpoBuya “HepiBHoBakHi e1IeKTPOHHI ()OTO- Ta TEPMOCTHMY.ILOBAHI
NpouecH B OKCHAHHX MaTepiajiax GyHKUIOHAIBLHOT eJIEKTPOHIKH HA OCHOBI
rajiio Ta ajJMinio”, noiany Ha 3100yTT# HAYKOBOIO CTYNEHs JOKTOpA
¢pizHKO-MaTeMaTHYHHX HAYK 32 cnenianbHicTio 01.04.10 - dizuka
HANIBNPOBIAHMUKIB i Jie/IeKTPHKIB.

AKkTyanabHieTh  TemMH. [lpiopuTeTHHM  HampsIMKOM  Cy4acHOTO
(GyHKLIOHaNBbHOrO MaTepialo3HABCTBA 3AIMIIAETHCS LIJIECIPAMOBAHMM MOLIYK
HOBUX MarepiajiB ab0 MOKpalleHHs XapakTepHCTHK ICHYIOUHX Mmarepiajis 3
METOI0 HaJlaHHs M KOMIIJIEKCY BIacCTMBOCTEH, HeOOXIAHMX JJIsl 3aCTOCYBaHHS B
eJeKTPOHHIN TexHiui. OKCHAM Ha OCHOBI ralifo Ta ANOMIHIIO JieroBaHi ioHaMu
MepexiZIHMX MeTadiB Ta PiAKICHO3eMEIbHHUX €eJeMEeHTIB € e()eKTHBHUMH
CUMHTUJIALIMHUMHU Ta JO3MMETPUYHUMH MaTepianamu, poOOYMMH ejleMeHTaMH
ONTHYHUX  KBAHTOBMX TI'EHEPATOpiB, MOXYThb BHKOPHUCTOBYBATHCS  SK
NOMIHO(DOPH Yy CBITIIOAIOAAX Ta JUCIUIEHHMX TexHOosorisX. [ nigBUIeHHs Ta
[IPOTHO30BAHOr0 KepyBaHHs IXHIMHU (i3MYHUMHM XapaKTepUCTHKAMHU HeoOXigHe
PO3yMIHHSL POJIi BlacHUX JAe(eKTiB CTPYKTypH Ta AOMILLOK Yy TepeHeCeHHi
eHeprii 30y/PKeHHsl Ta CTBOPEHHI JIOKATBHUX PiBHIB 3aXOIJIEHHs, peKOMOiHalliT
HOCITB 3apsay, SKi BHM3HAYAIOTh TEXHIYHI TMapamMeTpd JIIOMIHECLIEHTHHUX
MPUCTPOIB, CTBOPEHMX HA OCHOBI UMX MarepianiB. Tomy gociiKeHHs
HEpIBHOBAKHUX (OTO- Ta TEPMOCTUMYJIbOBAHMX EJNEKTPOHHHX IPOLECIB Y
OKCHJIHMX  MarepiajaXx €  aKTyaJbHHM  HanpsiMoM  (YHKIiOHAJBHOIO
mMaTepialo3HaBCTBA.

3B's130k  pobOTH 3 HAYKOBHMH NpPOrpaMaMH, ILUIAHAMH, TeMaAMMH.
Jluceprauiiine  gociiJpkeHHs — BHKOHaHe Ha  Kadeapi  ceHcopHOI  Ta
HaIiBIPOBIAHUKOBOI €JIeKTPOHIKU (DaKy/IbTeTy eNeKTPOHIKK Ta KOMIT IOTEPHHX
TeXHoJoriH JIbBIBCHKOro HalliOHAABHOTO YyHiBepcuTeTy imeHi IBana Mpanka
Bi/INOBI/IHO 10 TEMATUKH AePKOI0KETHUX HAYKOBO-A0CIiIHMX POOiT:

“JlebexTn cTpykTYpH Ta iX acouiauis i ponb y dopMmyBaHHi
BJIACTMBOCTEH CKJIAZHUX OKCUJIB” (HOMep aeprkaBHOI peectpauii 0106U001319,
TepMmiH BUKoHaHHs 3 01.01.2006 o 31.12.2008);

“3akoHOMIpHOCTI TepMO- 1 (OTOCTHMYJIBOBAaHMX TMPOLECIB B
MOHOKpHCTaJIax, MOoJiKpHCTaaax Ta HaHOKepaMiKax CKIaJHUX OKCHIIB” (HOMep
nepxasHoi peectpauii 0109U002083, Ttepmin BukoHanus 3 01.01.2009 mo
31.12.2011);

“JlocniuKeHHsT  CHEKTPalbHO-TIOMIHECHEHTHUX Ta  KIHETHYHMX
XapaKTEePUCTUK CKJIaJIHUX OKCHAIB 31 CTPYKTYpOIO rpaHarta’” (HOMep JepKaBHOI
peectpauii 01130000874, repmin Bukonauss 3 01.01.2013 no 31.12.2015);

— “OpepkaHHs Ta AOCIIAKEHHS HAHOCHCTEM Ha OCHOBI XaJbKOI'€HiIHHX
HariBIPOBIHUKIB 3 MPUPOJHUMH HAHOCTPYKTYPOBAaHUMH MATpUIsiMu” (HOMeEp



AepkaBHOT peectpauii 01170001229, Tepmin Bukomamus 3 1.01.2017 o
31.12.2019);

“Pospobnenns 3umryBaua s iHuBinyansHOT macuBHOT OCJT
JIO3UMETPIT 10HI3yI0YOro BUNPOMIHIOBAHHS HA OCHOB kpucranis YAP:Mn2+”
(Homep zeprkaBHOT peectpauii 01170004443, TepMiH BukoHaHHs 3 1.01.2017 no
31.12.2018);

— “Oi3uyHi nporecu y matepianax CEHCOPHUKH Ha OCHOBI OKCHJIB Ta
XaJlbKOreHI/AIB, AKTMBOBAHUX piJKICHO-3eMENBHUMH eleMeHTaMu” (HOMep
AepkasHol peectpauii Ne 0118U003612, Tepmin Buxonanus 3 01.01.2018 o
31.12:2020);

a TaKoXK MiXKHapozaHoro rpoekty HATO:

— "HoBa nosumetpist juist copryBanss NMOTEPIIIMX, 10 3a3HAIH YpaKeHHS
iOHI3yr0u0I0 paziauier” y pamkax IIporpamu “Hayka 3apaau Mupy i Besnexu”
(Homep G4649, Tepmin Bukonanus 3 10.11.2014 o 09. 1 1.2017).

3aranbua xapakrepucTka poGoTu.

Y BeTyni 00rpyHTOBaHO aKTyanbHICTh TeMHy aucepraii, copmyIb0BaHO
METy pOOOTH, BH3HAYEHO 3aBNAHHS, BiLOGPaKEHO HAYKOBY HOBH3HY |
MPaKTHYHE 3HAYEHHs pe3yJIbTaTiB, BiJ3HAYEHO OCOOMCTHII BHECOK aBTODA,
MOJAHO CTPYKTYPY Ta 00CsT poGoTH.

Hepwmii  po3ain mae ananiTHunmii Xapakrep 1 J03BOJHB aBTOpY
OOIPYHTYBAaTH METY Ta 3aBJaHHS POOOTH, a TAKOK BHOIp METO/IB J0CiIKeHHS,
IlpencraBineno awaniz BracTHBOCTEi OKCH/iB, fKi BHBYaIMCh y pOGOTI.
Posrinsinyto ontuuno-ctumynboBany JIOMIHECHEHLIiI0, SIKIH OCTAaHHIM uYacom
NPUALISETbCS 3HAYHA yBara 4epes 3aCTOCYBAHHAM B JO3UMeTpiT.

Apyruii  posmin  npucBsyeHo ommcy MeToMMK €KCIIePUMEHTAIbHUX
JIOCITJIKEHB, 10 BUKOPUCTOBYBAINCH IIPU BHKOHAHHI poboru. Ciix BijzHaunTH,
L0 BHKOPHCTAHHS, NOPA i3 KIACHYHMMH METOAMKAMH aHalli3y CTPYKTYpHU Ta
MOMIHECLIEHTHUX ~ XapakTepUCTHK,  Cy4yacHHX METOAMK, Ccepel  SKUX
CHEPreTHYHO-AUCTIepCiiiHa  X-NpoMeHeBa CHeKTPOCKOMis Ta BUMipIOBaHHS
ONTHUYHO-CTHMYJILOBAHOI JIIOMIHECLIEHIIiT, BKasye Ha JOCTOBIPHICTH OJIepIKaHUX
pesynbraris. OnucaHo TeXHONOriYHI MeToau OTPUMAaHHSI MOHO-, MOJi- Ta
HAaHOKPUCTAIIYHAX 3pa3KiB JOCiIKYBaHHX B poborti okcunis. [Tpoananizosano
CTPYKTYpy MOJIKPUCTajliB Ta HaHOKepamiK rajoniHil-raiiesoro rpaHaty, a
TaKOXK MOJIKPUCTAIIIB ralatiB Mario i LUHKY.

Y Tperbomy posaini npexcrasieno pe3yibTaTH  KOMILIEKCHOIO
JOCIIKEHHS], 3 BUKOPUCTAHHSM JIIOMiHECIIeHTHO] CNeKTPOCKoMii, kKpucTamis [3-
Ga;0;3, seroBanux ioHamMu Xpomy Ta Mmario. Beranosneno, mo Bupomeni
Heneroadi kpuctann B-GaO; € [OCHTH HU3BKOOMHUMHM. IXHS nuTomMa
MPOBIAHICTb 3a KIMHATHOI TemmepaTypd cTaHOBUTH 10-—1073 om'em!. Bigman
KpUCTaliB B armocdepi KHCHIO MPH3BOAUTH 10 CYTTEBOIO 3MEHILEHHS
MPOBIJHOCTI, 3aJeXKHO BiJ TPUBANOCTI Biamany. IlpoaHanizoBaHo KpuBi
TepmocTuMyboBanoi nposianocti (TCIT) ta pospaxosano eHeprii akTuBaii



TCII. TlpoBeneHo TrpyHTOBHe OOrOBOpeHHs 3MiH ae(eKTHOI CTPYKTypH
HEeJIErOBaHMX KpHMCTaliB OKCHMJly Tajlil0 NpW Bianajai B aTMocdepi KHCHIO Ta
aprony. Ha ocHoBli pesynbrariB  mochiukeHHss  (OTONMpPOBIAHOCTI  Ta
TepMocTumyiboBaHoi moMinecuennii (TCJI) B monokpucranax B-Ga,Os: Mg
MoOyZ10BaHO 30HHY EHEpPreTHMYHy CXeMy JIOKaJbHHX piBHIB. BcTaHoBieHO
3aJIe)KHOCTI  BEIMYMHM  CBITJIOCYMM, IO  HAKOMHYYETHCA  OKPEMHUMH
makcumymamu TCJI Big koHueHTpauii JOMILIKM XpoMy Ta MpH CIHiBJIeryBaHHi
I0HaMH XpoMy Ta Marsito. BusnadeHo npupoay okpemux makcumymis TCJI.

Y 4erBeproMy po3aijii HaBeIEHO pe3yJibTaTH IOCIiKeHHs (oTo Ta
TEPMOCTUMYJIbOBaHUX rmpoueciB y okceugax Gd;GasOp;, ta Y;AlsOp 3i
CTPYKTYpPOIO TIpaHaTry, AaKTHBOBAHMUX IOHaMU XpoMmy, Tepbil0 Ta iTepbiio.
BcranoBieHo ocobnuBOCTI mepeHeceHHs! eHepril 30y/UKeHHS, MpoaHali30BaHo
3aracaHHs JIIOMIHECLIeHIii, NpeACTaBIeHo pe3y/bTaTh JOCIIHKEHHS MIHO0KHUX
LIEHTPIB 3aXOIJIeHHs HOCIiB 3apsiuy nosikpucraniuaux 3paskax GdiGasOy,
aktuBoBauux ioamu Cr** ta Tb*". [IpoBeseHo MOPIBHAHHS CMEKTPOCKOMIYHMX
XapaKTepUCTHUK 10HIB TepOito B nojikpucranax Ha HaHokepamikax Gd;GasOi,:
Tb*". Po3risiHyTo 0COBIMBOCTI MOMiHECLEHL] B MOHOKPUCTAMIYHUX IUTiBKaX
rpaHaTiB Ta 3alporoOHOBAHO MeXaHi3MHM penakcaiii eHeprii 30yIKeHHS.
BcranoBieHo MexaHi3M raciHHs groMiHecteHiii B HaHomopomkax Y3AlsOp2:Yb.

Isituii po3aisl npuCBsSYeHMH BUBYEHHIO criekTpockomii ionis Eu’’ B
ranatax martiro i nuHky (MgGasOy4, ZnGaOy4) Ta moTeniii-ragieBoMy rpaHari
(Lu;GasOy,). BcranoBneHo, 110 iHTEHCHBHA JIFOMiHECIEHILSi YepBOHOTO
KOJIbOPY 3YMOBJIEHA JOMIHYBAaHHSM €JIEKTPUYHMX JUIOJBHUX [epexojiB B
ionax Eu®* mis nmonikpucranis MgGa,O4 Ta ZnGaO4, a KoOpAMHALIHHUI
GaraTorpaHHuK HaBkoso ioHiB Eu’’ € acumerpuunum. [lpu upomy, y BHMagky
Lu3GasOqy, BiAHOLIEHHS JiHIH BUIPOMIHIOBaHHS €BPOIIIO0 BKa3ye HAa BHCOKY
CHMETpIil0 JIOKaIbHOro OTo4eHHs ioHiB Eu®” i TuM camum, Ha CTpyKTypHY
JOCKOHAJIICTh MOHOKPHUCTAIiuHMX IUIiBOK. Po3paxoBaHo KomipHi aiarpamu
cBivenns momikpuctanis MgGa,Oy: Eu’', Mn** 1a ZnGa;O4: Eu?*, Mn?** mns
PI3HMX JOBKHH XBHJIb 30y/PKeHHS BUTIPOMiHIOBAHHS Ta NPH 3MiHi KOHLIEHTpaLii
ionis Eu*, 3anporionoBano MexaHi3sMu nepeHeceHHs eHeprii 36y ke HHs..

Y wocTomMy posaidi npeacTaBieHO pe3ybTaTH A0CHIKEHb ONTHYHO- Ta
TEPMOCTUMYJIbOBAHOI JIIOMIHECLEHLII B IOJiKpUCTalax rajaTiB MarHio Ta
LIMHKY, @ TaK0X MOHOKpHCTallaX OpPTOAJIOMiHATY ITPil0 aKTHBOBAaHUX 10HAMH
Mn*". Tlokasano, mwo rauboki nmactkn B MgGa,OsMn?* i ZnGa,Oy: Mn2t e
crabilbHI Ta MOKYTh BUKOPHUCTOBYBATHCS B J03MMeTpii. BcraHosieno, mio
3UUTYBAHHS JI03M ONPOMIHEHHS MOKe OyTH 3/1iHCHEHO B peXHMi HernepepBHOI
ONTHYHOI CTUMYJISALIT abo 3a JOMOMOrow iMMyJbCHO-MOY/IBOBAHOI ONTUYHOT
crumynsuii. Pozpaxosano kinetuuni mapamerpu OCJI. IToka3aHa MOXKIHBICTE
MPaKTUYHOrO BUKOpHCTaHHs kpuctanis YAIO;:Mn*" y paniauiituiii 1osumerpi.

HaykoBa HoBH3Ha pe3dyabTaTtiB. B pe3yibraTi npoBeieHUX I0CIiIKEHb
OysiM oTpuMaHi Taki HaMOIbIL CYTTEBI HAYKOBI pe3y/IbTATH:



Brepine BcebiuHO OOCIIIKEHO JIOMIHECLEHTHI XapaKTepUCTHKH i10HIB
Cr'* B monokpucranax B-Ga,O;: Cr’" B intepsani temneparyp 4,5-300 K Ta
po3paxoBaHO BIANOBIAHI (hOoTONOMiHECLEeHTHI mapaMeTpu. BeraHoBieHo, 110
3MIILEHHS TMOJI0KEHHS Ta 3pPOCTAHHS MiBIIMPHHKA R-niHii mromiHeceHiii ioHiB
Cr’* BUHHKa€E 3a paxyHOK elIeKTPOH-()OHOHHOT B3aEMOIi1.

Bnepuie nokaszano, 110 ocHOBHUMM Jedekramu, siki GOpMYyIOTh LIEHTpPH
3aXOIJIEHHS] B OKCH/II rajilo € KMCHeBI BaKaHCii, MDKBY3JIOBH rajiii, a Takox
acoLiaTy BakaHCiil ranito i kucHio. BetaHosneHo, 1o aktuatopHi ionn Cr’* Ta
Mg cuibHO mnocnabmoTh Hu3bKoTemnepaTypHi Makcumymu TCJI,  sixi
CTBOPIOIOTH HErnauOOKI MAacTKH, BIAMNOBIAANbHI 3a eNeKTPUYHI BIACTHBOCTI
kpucrainiB -Gay0s.

Bnepme mnokaszaHo, 1o 30iIbII€HHST BMICTY TMOJIETHIEHITIKOIIO B
npoueci cuHtesy HaHokepamik GdiGasOi2:Tb*"  crnpuumHse 3MeHIIEHHS
IHTEHCUBHOCTI aKTMBATOPHOTO CBiueHHs npu Yd- Ta BUCOKOEHepreTHUHOMY X-
npoMeHeBOMy 30yKeHHsX. 3’4COBaHO, MPHYUHU 3MIHH IHTEHCHBHOCTI
BMIIPOMIHIOBAHHS HAHOKepPaMiK MOPIBHIHO 3 MOJIKPUCTATIAMH.

3anponoHOBaHO Crocid OTPUMaHHS BHAUMOIO CBIYEHHS Pi3HOTO KOJIbOPY
npu KoMOiHaMil cMyr BUIIpOMiHIOBaHHS mMatpuui ranatiB MgGa,O4 ta ZnGayOy,
a Takok ioHiIB aktuBaropiB Mn?' Ta Eu’’, mo MoxHa BHUKOpHCTATH s
CTBOPEHHS JIIOMIHO(OPIB i3 3aJaHUMH CIIEKTPATILHUMH XapaKTePUCTHKAMH.

BcranoBneHo, 110  HeOOXiIHOIO YMOBOK  e()eKTHBHOI  ONTHYHO-
cTUMYI/IbOBaHOI JoMiHecuenuii B MgGaOq: Mn?' ta ZnGa,O4: Mn?* €
HasBHICTb HErNIMOOKMX Ta IITMOOKHMX eIeKTPOHHHMX MAcTOK y 3ab0poHeHii 30Hi,
3yMOBIIEHUX Je()eKTaMH 3aMillleHHs Ta BIaCHUMH CTPYKTYPHUMH AeeKTaMH.

Bnepuie 3anpornoHOBaHO BHKOPUCTAHHS YacOBOI'O PO3JIiJIEHHS ONTHYHO-
CTUMYJIbOBAHOI JtoMiHecleHLii Ta GoTomominecueHii moHokpucTaniB YAIOs:
Mn*" y pexumi immyascHoi momynsuii mis OCJI nosumerpii ionisyiouoro
BUIPOMIHIOBAHHS.

TakuM YMHOM, y aucepTallii Ha OCHOBI KOMIUIEKCHHX CIEKTpasIbHO-
JIOMIHECHEHTHHUX J0CHIKeHb HU3KH KPUCTATIYHUX OKCHIB, 3alpONOHOBAHO
HOBUM  miAxiA, sAKMH @B MOXJIMBICTb BCTAHOBUTH  3aKOHOMipPHOCTI
BUITPOMIHIOBAJIBHOI ~peakcalii eHepreTMYHUX 30yIKeHb, pOJb BIACHHX
nedeKTiB CTPYKTYPH Ta JOMILIOK B MpoLecax eJeKTPOH-AipKOBOT peKkoMOiHaLlil.

IlpakTHyHe 3HAYeHHSI OTPHMAHHX  pe3yJbTATIB  [0OJsrae y
BJIOCKOHAQJIGHH] TEXHOJOril, fKa J03BOJIMJIA MOAM(IKYBATH JIIOMiHECIIEHTHI
BIACTMBOCTI MaTepiajliB 3 METOK iXHbOrO MPAKTHYHOrO BHKOPHUCTAHHS B
JIIOMIHECLIEHTHUX MPUCTPOSIX. 30Kpema:

— 3HaHHA MeXaHi3MiB MepeHeceHHs eHeprii 30yjKeHHs B MOJIKpUCTATIAX
MgGa,04 Ta ZnGa, Oy, neroanumu ionamu Mn?" ta Eu®*, ctanoBUTH OCHOBY
11 CTBOPEHHSI HOBUX JIIOMIHO(OPIB BUAMMOrO CIEKTPaJILHOIO Aianas3oHy 3
Harnepes BU3HaYeHUM KOJIbOPOM CBIYEHHSL.



— AmHi3otponito  ¢oronposigHocTi  Ta TeMIIepaTypHi  3aleXkKHOCTI yacy
3aracanHs oromominecuenuii ionis Cr’* B kpucranax B-Ga,Os: Cr’* MoxHa
BHKOPUCTATH  IUIsl  CTBOPEHHSI J€TeKTOpiB Y ®D-BUNpPOMIHIOBaHHS Ta
O€3KOHTAKTHUX TEPMOMETPIB, BiAMOBI{HO.

— JliniiiHi 3aneXHOCTI iHTEHCHBHOCTI iHTErpanbHOro curainy OCJI Bixg no3u
ONPOMIHEHHS BiJIKDUBAIOTh MOKIMBOCTI 3aCTOCYBaHHS OpTOAIIOMiHATY
ITPifO Ta raaTy Mariro B pajiauiitniii cencopuui.

OGrpynToBanicT Ta a0cTOBipHicTD pesynbTaTiB  3a0e3nedyerhbes
BUKOPHCTAHHSM Cy4acHHMX eKCIIePUMEHTAIbHUX MEeTOAMK Ta anpoGOBaHMX
TEOPETHYHUX MIJAXOMIB, @ TAKOK MPOBENEHHAM KOMILIEKCHUX NOCTiUKEHb 3
BHKOPHCTAHHAM  MeTOAiB  X-npomeHeBoi audpakuiitHoi — crmexTpockomi,
PacTpoBOI Ta TPAHCMICiHHOT eNeKTPOHHOI MiKpOCKOMii, AaTOMHO-CHIIOBOL
MiKPOCKOIIi{, ONTHYHOT Ta JFOMiHECLIEHTHOI CIIeKTPOCKOIIi, TE€PMO- Ta ONTHYHO-
CTUMYJIbOBaHOI  JsiromiHectenuii (OCJI), TepMocTHMY/IbOBAHOT IPOBIIHOCTI,
(hoTONPOBIAHOCTI, KiHeTHKH 3aracaHHs doTomoMiHecueHuii. JlroMiHecueHTH]
JIOCII/UKEHHS. 3 BHCOKOIO CIIEKTPAIbHOIO PO3MAIIBHOI 3AaTHICTIO B iHTepBai
Temneparyp 4,5-300 K npoBoxunuce 3100yBayem Ha CIeKTPOo(IIyOopoMeTpi
Horiba / Jobin-Yvon Fluorolog-3 B Inctutyti ¢isuxu [Tonbcbkoi akazemii HayK
(M. Bapuiasa, Ilonbuia), a pesymbratd uyacoBo-posainsroi OCJI OTpUMaHi
3n00yBavem y nadoparopii TOSL Bau3bkoCXiZHOro TeXHIYHOro YHIBEpCHTETY
(M. Ankapa, Typeuuunna).

Ilpy BCiX NO3UTMBHMX BpaKeHHAX Bif AMcepTalii, 40 Hel MOXKHA
copmyBaTH Taki 3ayBazKeHHs
I. Jlns BcTaHOBNEHHS KiNBKOCTI HEHTpIB 3axOIUIeHHS, SKi CTBOPIOIOTh
JOKallbHI €HepreTHyHi PiBHIB y 3a60poHEeHilt 30HI OKCH/IiB, aBTOp 3/iMCHIOBAB
posknanands  kpuBux TCJI, 3 BUKOPHCTaHHSM METOAY MOCIiZOBHOIO
TEMIIEPAaTypHOro OUYMIICHHs MakcumyMmiB. Ilpu 1boMy He 3posymino, um s
aHasli3y (OpMH KPUBHX JI01aTKOBO BUKOPHCTOBYBAIACH AIPOKCHMALIis OKpeMHX
makcumymiB TCJI 3i 3actocyBaHHsIM MaTeMaTHUHUX (yHKL,
2. 3oOpaxeHHs, Ki OTPUMAaHi 3 BHKOPHCTAHHSIM €HepreTHYHO-UCTIepCiHHOT
X-IPOMEHEBOI CIEKTPOCKOIT OKa3yI0Th PiBHOMIpHHIT po3oin ioHiB €BPOIIIO
y Mexax kpucranitis MgGa,Oy4 Ta ZnGa)Oy. Onnak, 3 po6oTH He 3pO3yMLJIO, YK
MOMJIHBHM € pO3TalllyBaHHs LMX iOHIB Ha IPaHULSX 3€peH i fK Le Maio 6
BIZIOOpaXaTHCs Ha JTIOMiHECLIEHTHUX XapaKTePHCTHKAX JIOCIIIJKYBAHUX raiaTiB
MArHito Ta LUUHKY.
3. Astopy mouinsHo 6yno 6 meranbHime PO3BUHYTH IPAKTUYHUH ACIEKT
BukopucTanus [B-Ga,Os: Cr’" y momiHecueHTHii TEPMOMETPIl, IOPiBHSIBIIHN
napameTpu 3 IHIIMMM MaTepiallaMH, IO 3aCTOCOBYIOTHCS I BUMIpIOBAHHS
TeMInepatypu 0e3KOHTaKTHUM MeToA0M, Hanpukian 3 Al,Os: Cr*,



4. Y po0OTi TpansioThCs MOOAHHOKI HETOYHOCTI Ta CTHIICTHYH] TOMMUIIKH,
MICLISIMH BIZICYTHI BUIiNICHHS IeSIKMX /1i€NPUKMETHHKOBHX 3BOPOTIB.

IIpore, i HenoNiKM He 3MEHUIYIOTH HAayKOBY Ta MPAaKTUYHY LIHHICTh
pe3yJbTaTiB Ta BUCHOBKIB, otpumanux A.I1. Jyueukom.

Pesynbratn  poGotH, B mepuly uepry, € BH3HAYAILHHUMM IS
POTHO3YBAHHS 3aKOHOMIPHOCTeH peKOMOIHALIIWHUX TPOLECiB B OKCHAaX Ha
OCHOBI Trajlifo Ta aJlOMiHII0, aKTHBOBAHUX nepexigHUMHU Metanamu (Cr’*, Mn?")
Ta I KepyBaHHS JIIOMIHECLEHTHMMH XapaKTepPHCTHKAMH HOBHX MaTepiais,
JleroBaHuX piAkicHosemensHumu Mertanamu (Tb¥, Eu®, Yb*), mpu 3miui
METONY CHHTE3y, KOHLEHTpauil HOMILIOK Ta NOBXKHHH XBHII 30yIKyIOHYOro
BUIIPOMIHIOBAHHSI.

[ToBHOT2 BHMKJIA1y OCHOBHHMX pe3yJbTATIB y HAYKOBHX (axoBHX
BHIAHHSIX. Pe3ynbTaTi HayKoBUX pociimkeds Jlydeuka A.I1. B mocrarHiii Mipi
BHK/IAJeH y 76 HayKoBUX myOuikauisx, cepes sKux 34 crarTi B nepiogMYHuX
HayKOBHX JKypHalaxX. 17 crateii omy6mikoBaHO y MKHApOAHUX KypHAIax, Mo
MalOTh BHCOKMH PEHTHHI i HanexaTh 1o kBapTuiuis Ql Tta Q2, 3okpema y
Scientific Reports, Nanoscale Research Letters, Journal of Luminescence Tta
IHLLIMX

Cruitb BUKIIALy pe3ybTaTiB A0CHiIKeHb, HAYKOBHX [10JI0KEHb i BUCHOBKIB
3a0esrieuye ix ajexkBaTHe i HanexHe cnpuitHaTTs. [locTaBneHy aBTOpoM MeTy
JI0CATHYTO, a c(OopMynbOBaHi 3ajaui BUpilIEHO. BHCHOBKH MOBHICTIO
BiZ100paXkaroTh OCHOBHHIA 3MicT po6OTH.

ABTOpe(epaT NOBHICTIO BiJMOBiAae aucepraumii Ta OMNCYe OCHOBHI,
oJepkaHi y poGori, pesynbratd i BucHOBKM. Jlucepraiis Ta aBropedepar
Hanucadi (i3MYHO Ta MaTEMaTHYHO IPaMOTHO, MOCIiZOBHO, B JOCTYITHOMY

cTuai 0e3 HaaMipHOTO 3/I0BKHMBAaHHS By3bKOCIEL{ali30BaHMMMU TepMiHaMH,
oopMIIeH] 3riHO 3 BUMOTaMH.

BucHoBkH

Huceprauiiina pobGora Jlyuseuka Amngpis IletpoBhua Ha TeMy
“HepiBHOBazkHi eJeKTPOHHI (OTO- Ta TepMOCTHMY./IbOBaHI npouecH B
OKCHIHHX MaTepiajgax (GpyHKUIOHATLHOT e/IEKTPOHIKH HA OCHOBI raJilo Ta
AMIOMIHII” € 3aBEpIICHOI0 HAYKOBOIO POGOTOIO, fIKA PO3B’S3ye aKTyaJlbHY
HAYKOBO-TIPUKJIaHy MpPoOJIeMy BCTAaHOBJIEGHHS MNPUPOAM i 3aKOHOMipHOCTEN
(oTo- Ta TEPMOCTUMYJBOBAHUX €NEKTPOHHMX MPOLECIB, L0 BU3HAYAIOTH
OCHOBHI JIIOMIiHECLIEHTHI XapaKTePHCTHKH OKCHIHMX MaTepianiB Ha OCHOBI
rajjifo Ta aMOMIiHIIO, PO3IIMPIOIOYH MONIMBOCTI iXHBOIO NPaKTHYHOTO
BUKOPHUCTAHHSI.

Y Winiomy, 3a HOBM3HOIO HAYKOBO-TIPAKTMUHHMX Pe3yNbTATIB, 3MIiCTOM i
odopMmIleHHSIM pOOOTH, aMcepTallis BiANOBiZae BCiM BUMOTram «ITopsiaky



MPUCY/KEHHSI HAYKOBHUX CTYMEHIB | MMPUCBOEHHS BYEHOrO 3BAHHS CTAPLLOrO
HAyKOBOTO CHIiBPOOITHHKa» 100 AWCEPTALliil TpeACTaBIeHHX Ha 3100yTTH
HayKOBOI'O CTYIeHs J0KTOpa ()i3MKO-MaTeMaTHUHUX HayK.

ABtop auceprauii Jlyyeuko Awuapiii [leTpoBuy Ge3yMOBHO 3aciiyrosye
MPUCY/UKEHHS HOMY HAyKOBOIO CTYMNEHS J0KTOpa (hi3MKO-MaTeMaTHYHMX HayK
3a cneuianbHicTio 01.04.10 - disnka HaMiBIPOBIIHUKIB i JieJIeKTPHKIB.

Odiuiiinuii onoHeHT,

AOKTOp (hi3MKO-MATEMATHUHUX HAYK, podecop,
3aBigyBau Kadeapu ¢izuku

JIporoOMLbKOro epKaBHOTO MeAaroriyHoro

yHIBepcUTeTy iMeHi IBana Mpanka P.M. Ilenewak
C

ITixnue Pomana Muxaiiiouua IMesemaxa 3acsiquyio:
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MIPOPEKTOP 3 HAYKOBOI po0OTH
JporobuibKoro aep:xaBHOro e

yHiBepcHTeTy imMeHi IBana Opank MLIL. TlanTioK



