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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

ONTUYHO-CTUMYJIbOBaHA JIIOMIHECLIEHIiI B HOBUX [O3MMETPUYHUX Marepiasiax Ha OCHOBi JIETOBAaHOTO GOpPAaTHOrO CKJja Ta

CKJIOHaHOKEPaMiKu

Ha3zBa po6oTH (aHTJI)

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

Pedepar (ykp)

BnockoHaznieHa TexXHOJIOris TeTpabopaTHOro ckia i3 ckinagom Li2B40O7, cnisnerosanoro P3 (Pr, Eu, Sm, Dy) i nepexignumu (Ag,
Cu, Mn) enemeHnTamu i TpuboparHoro ckia LiB305, neroBanoro Ag (LiB3O5:Ag) i BinnoBigHoi ckIoHaHOKepaMiKul (TipoKepamikiy)
SK TIEPCHEKTUBHUX MaTepiajiB [Jsl NO3MMETPii ONTUYHO-CTUMYJboBaHOI momiHecueHuii (OCJI). MeTomamMy peHTTreHiBCbKOi
Iudpaklii, eJeKTPOHHOro mnapamarHiTHoro pesonaHcy (EIIP) i ontuyHoi cnekTpockomii (MOrJIMHaHHS, 30yIKEHHS,
BUITPOMIHIOBAHHS i KiHETUKa 3aracaHHsl JIIOMiHeCLeH1ii) JOoCiIKeHi JoKalbHa CTPYKTypa Ta CIIEKTPOCKOIIiYHI i JIIOMiHECLIeHTHI
BJIACTMBOCTI OTPMMaHMX 3paskKiB Cckja i3 ckyuagamu Li2B407:.Pr, Li2B407:Pr,Ag Li2B407:Cu,Eu, Li2B407:Cu,Sm, Li2B407:Mn,Eu,
Li2B407:Mn,Sm i Li2B407:Dy,Ag i3 Bmicrom 1.0 mMon.% CuO, MnO2, Pr203, Eu203, Sm203, Dy203 i 2.0 mon.% AgNO3.
BusHayeHO mapaMeTpu JIOKaJIbHOI CTPYKTypu Yy 3paskax ckia Li2B40O7 i LiB305, BCTaHOBJIEHO €JIEKTPOHHY CTPYKTYpPYy
JoMimKoBUx P3 i mepexigHuX i0OHIB B HUX Ta IIPOAHaJi30BaHi iX ONTUKO-JIIOMIHECLIEHTHI BJIACTUBOCTI. BUSIBJIEHO MiCUJIEHHS
moMinecuenuii ionis Pr3+ i Dy3+ y 3paskax ckia Li2B4O7:Pr,Ag i Li2B407:Dy,Ag, sike 3yMOBJIEHE TIEDEHECEHHSIM €HeDTrii Bifl i0HiB
Ag+ i arperatiB Ag o ioHiB Pr3+ i Dy3+ Ta e(peKToM JIOKaJbHOTO I0JIsl, BUKIMKAHUM IOBEPXHEBUM I1JIA3MOHHUM PE30HAHCOM
(TITTP) HaHOYACTMHOK MeTaJiYyHOro cpibsa. Po3risHyTi mpouecu, MexaHi3MM i CXeMU IepeHECEHHsI eHeprii 30yI>KeHHS MixX
nepexigHumu i P3 ioHamMu Ta BCTAHOBJIEHO iX BILJIMB HA iHTEHCUBHICTb i KBAHTOBUI BHUXiJl JIIOMiHECLIEHLi] y BCiX JOCIiIKEHNX
3paskax ckia Li2B407, cniBnerosanux P3 i nepexizHumu enemeHTaMu. JOCTiIKeHi CIEKTPY ONTUYHOTO [IOTJIMHAHHS, 30yIKEHHS
i BuripomiHioBanHs dotomomiHecueHuii Ta OCJI o-onpomineHoro ckina LiB305:Ag 3 xoHueHtpanismu Ag 0.0, 0.1, 0.5, 1.0 i 1.5
Bar.%. BcraHosneHo, mo sieroBaHe Ag ckio LiB305, sike mae edextuBHe aromHe uncio Zeff = 7,39 6nmspke mo Zeff = 7,42
TKaHWHU JIIOJCBKOTO Tisla € nepcrnektuBHuM ajsi OCJI go3umeTpii Ipu IIPOMEHEBIiNl Teparii OHKOJIOTiYHMX XBOpHUX. Brepiie

mocaimkeHa i npoaHasnizoBaHa OCJI o-onpomineHoro ckia Li2B407:Cu,Eu.
Pedepar (aHra)

Improved technology of tetraborate glass with Li2B407 composition co-doped with rare earth (Pr, Eu, Sm, Dy) and transition

(Ag, Cu, Mn) elements and triborate glass LiB305, doped with Ag (LiB305:Ag) and corresponding glass nanoceramics

(pyroceramics) as promising materials for OSL dosimetry. Local structure, spectroscopic and luminescent properties of the

obtained Li2B4O7:Pr, Li2B40O7:Pr,Ag, Li2B40O7:Cu,Eu, Li2B407:Cu,Sm, Li2B40O7:Mn,Eu, Li2B40O7:Mn,Sm, and Li2B407:Dy,Ag

glasses, containing 1.0 mol.% CuO, MnO2, Pr203, Eu203, Sm203, Dy203 and 2.0 mon.% AgNO3, were studied by X-ray

diffraction, electron paramagnetic resonance, and optical spectroscopy (absorption, excitation, emission and luminescence

decay kinetics). Parameters of the local structure in Li2B407 and LiB3O5 glasses were determined, electronic structure of

impurity rare earths and transition ions in them was established, and their optical-luminescent properties were analyzed. The

enhancement of Pr3+ and Dy3+ luminescence in Li2B407:Pr,Ag and Li2B407:Dy,Ag glasses was revealed, which is due to energy

transfer from Ag+ ions and Ag aggregates to the Pr3+ and Dy3+ ions as well as local field effect, caused by surface plasmon

resonance (SPR) of metallic Ag nanoparticles. The processes, mechanisms and schemes of the excitation energy transfer

between transition and rare earth ions are considered and their influence on intensity and quantum yield of luminescence in all

studied Li2B407 glasses, co-doped with rare earth and transition elements is established. Optical absorption, excitation and

emission spectra of photoluminescence and OSL of o-irradiated LiB305:Ag glass with Ag content of 0.0, 0.1, 0.5, 1.0 and 1.5 wt.%
were studied. It was found that LiB305:Ag glass, which has an effective atomic number Zeff = 7.39 close to Zeff = 7.42 of human

body tissue, is promising for OSL dosimetry in radiation therapy of cancer patients. The OSL of o-irradiated Li2B407:Cu,Eu glass
was studied and analyzed for the first time



Inpexc YIK: 535.37, 621.373, 544.23

Kopu TemarnuHux pyopuk HTI: 29.31.23, 47.09.48
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII1

HazBa npoaykrii (yKp): HOBi (pyHKIioHaNbHI MaTepianu ajst cydacHoi OCJI mo3umeTpii
Haspa mpoaykii (anrJi): Tew functional materials for modern OSL dosimetry
OuikyBaHi pe3ysbTaTH: Bipo6u TexHiuHi, TexHosorii, MaTepianu, MeTtonu, Teopii
T'asmysp 3acTocyBaHHS: MEIMYHA IialrHOCTUKA, JO3UMETDis

Onuc npogykuii (ykp): OCJI 1o3uMeTpu Ha OCHOBi 60PaTHOrO CKJIa MOXKYTb OyTH 3aCTOCOBAHI J1J151 BCTAHOBJIEHHS iHTErpajyibHOl
03U (paKTUYHO, HAa IPOTsI3i BCbOTO Yacy NOJIbOTY) HEUTPOHHOTO ONTPOMIHEHHS BilICbKOBHUX i IMBiIbHUX MiJIOTIB Mifl 4aC BUCOTHUX
11ob0TiB. OCJI f03MMETpU TaKOX € NEPCIIEKTUBHUMU [1J1s1 pEECTPallii Pi3HMX BUZiB KOCMIYHOTO BUIIPOMIHIOBaHHS Ha
op6iTanbHUX CTaHILSX i y BiIKpUTOMY KOCMOCI Iif4ac MoJbOTiB 10 iHImKX MaHeT. Kpim Toro, no3umerpu Ha ocHoBi OCJI €
MEePCNEKTUBHUMM 711 MEIMYHOI 1IarHOCTUKY Ta JO3MMETPIi Pi3HUX BUJIB iOHI3yI040r0 BUIIPOMIHIOBaHHS, B TOMY YMCJIi

PEeaKTOpHUX (TEIJIOBUX) HEUTPOHIB, @ TAKOX J1JIs CIellia/IbHUX Ta TOOYTOBUX 3aCTOCYBaHb

ConjiasnpHO-eKOHOMIYHa cpsimoBaHicTh HTII: CTBOpeHHSs IPUHIMIIOBO HOBOI NPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOIO) [J1s
3abe3evyeHHs! eKCIIOPTHOTO MOTEeHIlialy Ta 3aMillleHHIO iMITOPTY, [ToJtinineHHs cTaHy HaBKOJIMIIHBOTO CepeloBUILa, [ToinmeHHs

SIKOCTi KUTTS Ta 3[I0POB'sl HaceJeHHs, e(PEKTUBHOCTI JiarHOCTHKYU Ta JiKyBaHHS XBOPUX
Crapgis 3aBepmenocti HTII: 3sit no HIIJIKP

Bruposagskenns HTII: He BoposamxeHo

CTpOKH BIPOBaJ>)KEHHS:

Bupo6HuK npoaykuii: JIbBiBCbKUI HalliOHA/IbHUI YHiBepcUTeT iMeHi IBaHa @paHka
Cro>KuBayi NpoayKuii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamMu

®opmu Ta ymoBH nepegaui npogykuii: CriinieHi HIJTKP
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