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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OnTUYHO-CTUMYJIbOBAHA JIIOMiHECLIEHIIisl B HOBUX JO3MMETPUYHUX MaTepiasiax Ha OCHOBI JIErOBAaHOTO 60paTHOrO

CKJIa Ta CKJIOHAaHOKEPaMiK1

Ha3sBa po60oTH aHIJIiHCBHKOIO:

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

Pedepar yKpaiHCBKOIO:

BroockoHasneHa TeXHOJIOrisl TeTpabopaTHOro ckia i3 ckiaagom Li2B407, cniBnerosanoro P3 (Pr, Eu, Sm, Dy) i
nepexinaumu (Ag, Cu, Mn) enementamu i TpubopartHoro ckia LiB305, neroanoro Ag (LiB305:Ag) i BinnosigHoi
CKJIOHAaHOKepaMiku (MipoKepamiky) K NePCIeKTUBHUX MaTepiailiB AJ1s1 03UMeTpPii ONTUYHO-CTUMYJILOBAHOL
mominecyenuii (OCJI). MeTogamu peHTreHiBCbKOI u@pakiiii, e7IeKTPOHHOTO apamarHiTHoro pesoHascy (EITP) i
ONITUYHOI CIIEKTPOCKOIIIi (TOTJIMHAHHS, 30y/I>KeHHSI, BATIPOMIHIOBAHHSI i KIHETHKA 3aracaHHsI JIIOMiHeCLeHILii)
IOCIIiIPKEHI JIOKaJIbHA CTPYKTYpPa Ta CIIEKTPOCKOIIIYHi i JIIOMIHECLEHTHI BJIaCTMBOCTI OTPMMAHMX 3Pa3KiB CKJIa i3
cknagamu Li2B40O7:Pr, Li2B407:Pr,Ag Li2B407:Cu,Eu, Li2B407:Cu,Sm, Li2ZB407:Mn,Eu, Li2B407:Mn,Sm i
Li2B407:Dy,Ag i3 BmicToM 1.0 Mm011.% CuO, MnO2, Pr203, Eu203, Sm203, Dy203 i 2.0 m01.9% AgNO3. BuszHadeHo
napaMeTpu JIOKaJbHOI CTPYKTYpH y 3paskax ckia Li2B407 i LiB305, BCTaHOBJIEHO €JIeKTPOHHY CTPYKTYPY
IoMimkoBux P3 i nepexigHux ioHiB B HUX Ta NIPOaHaIi30BaHi iX OITUKO-JIIOMIHECLIEHTHI BJIACTUBOCTI. BusBI€HO
MiCUJIEHHS JIOMiHecHeH1il ioHiB Pr3+ i Dy3+ y 3pa3kax ckia Li2B40O7:Pr,Ag i Li2B407:Dy,Ag, sike 3yMOBJIEHE
nepeHeceHHsIM eHeprii Bix ioniB Ag+ i arperartiB Ag 1o ioHiB Pr3+ i Dy3+ Ta e(peKToM JIOKaJIbHOTO 11071,
BUKJINKaHUM IIOBEPXHEBUM ILJIa3MOHHUM pe3oHaHcoM (T1T1P) HaHOYaCTUHOK MeTaliyHoro cpibia. Po3ryisHyTi
IIPOLIECH, MEXAHI3MHU i CX€MU NIEPEHECEHHS €HePrii 30yI)KeHHsI MK IlepexifHUMU i P3 ioHaMy Ta BCTaHOBJIEHO iX
BIJIMB HA IHTEHCUBHICTb i KBAHTOBUM BUXiJ, JIIOMIHECLIEHLLiI ¥ BCIX TOCIiIKEHUX 3pa3kax ckia Li2ZB407,
criByeropaHux P3 i nepexinnumu enemeHTamu. JociIkeHi CIEKTPY ONITUYHOTO MOIJIMHAHHS, 30yIpKeHHS i
BUIIPOMiHIOBaHHS QoTomominecuenuii Ta OCJI o-onpomineHoro ckia LiB305:Ag 3 konuentpauismu Ag 0.0, 0.1, 0.5,
1.0 1 1.5 Bar.%. BcranoBneHo, o jeroBane Ag ckio LiB305, sxke mae edpexruHe aTomHe yucio Zeff = 7,39 6nusbke
no Zeff = 7,42 TkaHWHM TIOACHKOrO Tina € nepcnekTuBHUM 171t OCJI go3umeTpii mpu mpoMeHeBil Tepartii

OHKOJIOTIYHUX XBOpUX. Briepiue nociuigkeHa i npoanasnizosana OCJI o-onpoMineHoro ckia Li2B407:Cu,Eu.

Pedepar aHIJIiHCBKOIO:

Improved technology of tetraborate glass with Li2ZB407 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 Li2B407:Pr, Li2B40O7:Pr,Ag, Li2B40O7:Cu,Eu, Li2B407:Cu,Sm, Li2B407:Mn,Eu,
Li2B407: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 LiB30O5 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 Li2B40O7 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 n-irradiated Li2B407:Cu,Eu glass was studied and analyzed for the
first time
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