O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuUMH 061ikoBHI HOMep: 0223U003083
Jep>kaBHuUM peecrpaniiinuii Homep: 01220001833

Bigkpura

Dara peecrpamnii: 29-03-2023

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa erany: BockoHa/IeHHSI TEXHOJIOTII Ta OTpUMaHHS 3pa3KiB 60paTHOro ckia i3 ckiaagamu Li2B407, LiKB407, CaB407,
LiCaBO3 neroBanux i cniBnerosanux P3 (Pr, Tb, Dy, Eu, Gd, Sm Ta in.) i nepexinuumu (Ag, Cu, Mn) Ta BignoBigHoi
CKJIOHAaHOKepaMiku. JlociiKeHHs CTPYKTYPH, TUMIB pagiauiiinux gedekrtis (ueHTpiB) i OCJI B oTpuMaHuX 3pa3Kax micys X-

OIPOMIHEHHSL.
ITouaToxk eramy: 01-2022
3akiHueHHs eTany: 12-2022

Bup 3BiTHOro mOKyMeHTa: [[pOMDKHUII 3BiT

2. BukoHnaseupb

Hassa oprasnisanii: [HcTuTyT ¢ismunoi ontrku imeni O. I'. Bioxa MiHicTepcTBa ocBiTH i Hayku YKpainu
Kog, €IPIIOY /IIIH: 19173602

MignmopsiaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Appeca: By71. [lparomaHoBa, 6y, 23, M. JIbBiB, JIbBiBCbKa 0671, 79005, YkpaiHa

Tenedon: 380322611488

Tenedon: 380322611483

E-mail: kostyrko@ifo.lviv.ua

WWW: http: / /ifo.lviv.ua

3. BnacHuk pesyabtartiB HIJKP (mpoaykiiii)

Hassa oprasnisanii: MinicrepcTBo ocBiTu i Hayku Ykpainu
Koz €PIIOY /IITH: 38621185

Appeca: npocriekt I[lepemory, 6yz. 10, M. Kuis, 01135, Ykpaina
ITinnopsiaxoBaHicTe: Kabiner MinicTpiB Ykpainu

Tenedon: 380444813221

Tenedon: +380444813221

E-mail: mon@mon.gov.ua

WWW: https://mon.gov.ua/ua

4. JI>kepesia Ta HanpssMU piHaHCYBaHHA

IligcraBa aJ1d NpoBeAeHHs PoOiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BUKOHABUOi BIaJi1, aKaZieMielo HayK

(ro;10BHMMU PO3NOPSIAHMKAMYU OI0IKETHUX KOIITIB Ha TpoBeaeHHs HIIKP)



KITKBK: 2021040

Hampsam ¢inancyBanHs: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IepPXKOIOIKETY

daxruynuii oocar dinancyBanHs 3a 3piTHMiH eTam: 1060.150 THC. TPH.
5. HaykoBo-TexHi4Ha podoTa

HasBa po6oTH (YKp)

ONTUYHO-CTUMYJIbOBaHA JIIOMIHECLIEHIliI B HOBUX [O3MMETPUYHUX Marepiajax Ha OCHOBi JIETOBAaHOTO 6GOpPATHOrO CKJa Ta

CKJIOHAaHOKepaMiKu1

Ha3sBa po6oTHu (aHrJ1)

Optically stimulated luminescence in new dosimetric materials based on doped borate glass and glassnanoceramic

Pedepar (yxp)

[3 excriepuMeHTalIbHUX pe3yJsbTaTiB i Teopii Jxanna-Odesnbra BU3HaYeH! eKCIIePUMEHTANIbHI i TEOPETUYHI CUIN OCLUIISITOPA,

(eHOMeHOIOTiUHI MapaMeTpy, BUIIPOMiHIOBaJIbHI BJIACTUBOCTI Ta KBAaHTOBI ePeKTUBHOCTI yiOMiHecHeHIii ioHiB Pr3+ B 3paskax

ckna Li2B4O7:Pr i Li2B40O7:Pr,Ag. HaitlinTeHcuBHima cmyra ymoMminecnenii ionis Pr3+ mae nik npu 601 HM (nepexin 1D2 o 3H4).
CrnocrepexyBaHe IiJCUJIEHHS! {HTEHCUBHOCTI CBiu€HHS, 30ilblI€HHS INepepidy BUMYLIEHOrO BUIIPOMIHIOBAaHHS Ta KBAHTOBOI

edexTuBHOCTI yMoMiHecueHnii B ckii Li2B407:Pr,Ag nosicHeHo nepenayelo eHeprii 30yIpkeHHs Bifi pi3HUX BUIB Ag 10 i0HIB Pr3+

Ta e(eKTOM JIOKAJbHOTO T0JIsl, 3yMOBJIEHMM HAaHOYACTMHKaMU cpi6sia. PEHTT€HOCTPYKTYPHUMU [OCJiIKEHHIMHU MigTBepIKEHO

CTPYKTYpy CKJla OTpuMaHux 3paskiB Li2B407:Eu,Cu i Li2B407:Sm,Cu Ta oujiHeHi cepefHi MDKaTOMHI BifCTaHi i KOOpAUHALilHI

yucsa 3 obuyncienoi ¢yHKUil pagiaspHOro posnoginy. Anani3 manux EINP Ta onTuyHOI criekTpockorii mokasas, mo gomimka Cu

BXOIUTb B Mepexy ckia Li2B407:Cu,Eu y Burmsni ionis Cu2+ (3d9, 2D5/2) i Cu+ (3d10, 1S0). CnexTpu doTosmomiHeceHLii ckia

Li2ZB407:Cu,Eu nposBndioTh AyKe MHUPOKY CMYTy BUIIPOMIHIOBAaHHS B CUHLOMY CIIEKTPJILHOMY Jiarnas3oHi, 110 HaJeXUThb

nepexony 3d94sl o 3d10 ioniB Cu+ i KijibKa By3bKHUX CMYT BUITPOMIHIOBaHHS B OPaHK€BO-YEPBOHOMY CIIEKTPAJIbHOMY [lialla3oHi, M0
Biznosigatots 5D0 0 7F] (J = 0 - 4) nepexogam Eu3+. Cnexrpu doTtonomiHecteHii ckia Li2B407:Sm,Cu 11okasyioTh MHUPOKY CMYTY
BUITPOMIHIOBaHHS B CUHbOMY CIIEKTpPaJIbHOMY JianasoHi, o Bifnosigae nepexony 3d94sl o 3d10 ioniB Cu+ i yoTupu By3bKi CMyTu
BUIIPOMIHIOBAHHS B KOBTO-Y€PBOHOMY JIialla30Hi CIIeKTPy, 1o BimHOCSATbCA mo 4G5/2 o 6HI (J = 5/2,7/2, 9/2, 11/2) nepexonis
ioniB Sm3+. TIOpiBHAHHA pe3yJbTaTiB, OTPMMaHMX 17 3paskiB ckna Li2B40O7:Sm,Cu, Li2B4O7:Sm i Li2B407:Cu, mokasajuo

HE3HaYHe 3HIDKEHHS IHTEHCUMBHOCTI i CKOpDOYEHHS 4Yacy 3aracaHHs JIIOMiHecLieHLii ioHiB Sm3+ Ta 3pOCTaHHA 4acy 3aracaHHs

moMiHecneH1ii ioHiB Cu+ y ckii Li2B407:Sm,Cu, 110 NOSICHIOEThCS NepeHeCeHHsIM eHeprii 30yAKeHHs Bif ioHiB Sm3+ mo ioHiB

Cu+i Cu2+.

Pedepar (aHrI)

Based on experimental results and the Judd-Ofelt theory the oscillator strengths, phenomenological parameters, radiative
properties and quantum efficiency of luminescence of Pr3+ ions in Li2B4O7:Pr and Li2B4O7:Pr,Ag glass samples were
determined. The most intense luminescence band of Pr3+ ions has a peak at 601 nm. The observed enhancement of the
luminescence intensity, an increase in the stimulated radiation cross-section and the luminescence quantum efficiency in
Li2B407:Pr,Ag glass is explained by the transfer of excitation energy from Ag to Pr3+ ions and the local field effect caused by
silver nanoparticles. X-ray diffraction studies confirmed the glass structure of the obtained Li2B407:Eu,Cu and Li2B40O7:Sm,Cu
samples, and average interatomic distances and coordination numbers were estimated from the calculated radial distribution
function. The analysis of EPR and optical spectroscopy data showed that the Cu impurity enters the network of Li2B407:Cu,Eu
glass in the form of Cu2+ and Cu+ ions. The photoluminescence spectra of Li2B407:Cu,Eu glass reveal a very broad emission
band in the blue spectral range, which goes to the transition of Cu+ ions and several narrow emission bands in the orange-red
spectral range, which corresponds Eu3+ transitions. The photoluminescence spectra of Li2B407:Sm,Cu glass show a broad
emission band in the blue spectral range corresponding to the 3d94sl o 3d10 transition of Cu+ ions and four narrow emission
bands in the yellow-red spectral range corresponding to 4G5/2 o 6HJ (J = 5/ 2, 7/2, 9/2, 11/2) transitions of Sm3+ ions. A



comparison of the results obtained for Li2B407:Sm,Cu, Li2B407:Sm and Li2B407:Cu glass samples showed a slight decrease in
the intensity and a reduction in the decay time of the luminescence of Sm3+ ions and an increase in the decay time of the
luminescence of Cu+ ions in Li2B407:Sm,Cu glass, which is explained by the transfer of excitation energy from Sm3+ ions to Cu+
and Cu2+ ions.

Inpexc YIK: 535.37, 621.373, 544.23

Kozu tremarnynux pyopux HTI: 29.31.23, 47.09.48
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Haspa npoaykuii (yKp): MeTos OTpMMAaHHSI SIKICHMX HEJIETOBAHUX 1 JIETOBaHUX OOPAaTHUX MaTepiasiB i3 CTPYKTYpoOIo CKJa Ta
CKJIOHAHOKEPaMiKH 3 Pi3HUM OCHOBHUM i IOMIIIKOBUM CKJIaZJOM, KOHTPOJIbOBAaHMX CYyYaCHUMU CTPYKTYPHUMH i

CHeKTpOCKOHi‘{HHMI/I METOaMU 3 MEPCIIEKTUBOIO BUTOTOBJIEHHS MAKETYy OCIJI ,ELOSI/IMeTpiB

Hassa npoaykuii (aurJi): The method of obtaining high-quality undoped and doped borate materials with the structure of glass
and glassnanoceramics with different main and impurity composition, controlled by modern structural and spectroscopic
methods with the prospect of making a mock-up of OSL dosimeters

OuikyBaHi pe3ysbTaTu: TexHosorii, Marepianu, Meroau, Teopii

T'amyss 3actocyBanHs: Mennyna OCJI miarHOCTHKa Ta JO3MMETPIisl i0HI3yI04OT0 BUIIPOMiHIOBAHHS, B TOMY YMCJIi PEaKTOPHUX

(TEnsIoBUX) HEUTPOHIB, a TaKOXK JJ1s1 CIlelliaIbHUX Ta [T0OYTOBUX 3aCTOCYBaHb

Onuc npozykuii (ykp): CKi0BUIHI 60paTy 1IiJIKOM BiAIIOBial0Th OCHOBHUM BuMoram 110 OCJI 103MMeTpUYHMX MaTepiaiBs -
JIOCTaTHIN CIIEKTPaJIbHUI iHTEpBaJl MDK CMyraMi eMicii Ta CTUMYJIALi, BiTIOBiIHNAY TKAHUHHUI €KBiBaJIEHT, JOBrOBIYHICTb,

MexaHiyHa MilHiCTb, XiMiYHa iHEPTHICTb, HU3bKA I[iHA BUPOOHUIITBA.

ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII: CTBOpeHHs IPMHLIMIIOBO HOBOI MPOAYKLil (MaTepiasiB, TeXHOJIOTIH TOLIO) 115

3a6€e3Me4eHHs eKCIIOPTHOTO NOTEHIiaNy Ta 3aMillleHHIO iMITOPTY
Crapis 3aBepmenocti HTII: 3it o HIJKP

Buposagskenns HTII: He BnposamxeHo

CTpoKH BNIPOBaJ KEHHS!

Bupo6HuK npoaykuii: [HcTUTYT disnyHoi ontuku imeHi O.I'. Bioxa
Cro>KkuBayi NpogyKIii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 OTOBOpamMU

®dopmu Ta ymoBu nepepavi npogykiuii: Hapuanns nepconay, Crinpai HIJKP
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8. 3BiTHa JOKyMeHTaNis

KispKicTh CTOPiHOK B 3BiTi: 93
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1

9. 3aKJII0YHI BiTOMOCTI
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