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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.19.21

Tema gucepranii:

1. PagiauiiiHo-iHOyKOBaHi AedeKkTy y KpUCcTanax ckiaaaHux 6oparis Li6-x(Na,Mg)xGd(BO3)3:Ce Ta Li6Gd(Y)1-
xEux(BO3)3

2. Radiation-induced defects in Li6-x(Na,Mg)xGd(BO3)3:Ce and Li6Gd(Y)1-xEux(BO3)3 complex borate crystals

Pedepar:

1. O6'eKT mocCimpKEeHHs - CUHTe30BaHi criosyku Li6Gd(BO3)3, mogudikosani Na, Mg Ta aktuBoBaHi Ce, TBepi
pozumnnu Li6Gd(Y)1-xEux(BO3)3 (x=0-1) Ta MOHOKpHUCTaJM BUILE3a3HAYEHUX CIIOJIyK. MeTa HOoCiIKeHHs ~
BMBYEHHS BIIMBY Mogudikanii MoHokpucraniB Li6Gd(BO3)3:Ce HaTpieM i MarHiem Ha npolecu AedeKToOyTBOPEeHHs
I1if1, BIIJIMBOM iOHi3yI04OTrO BUIIPOMiHIOBaHHS1, BCTAHOBJIEHHS IPUPOY PafiiallifiHO-iHAYKOBAaHUX AE(EKTIB y
MOHOKpHCTanax Teepaux po3dnHiB Li6Gd(Y)1-xEux(BO3)3. MeTtogu noCIiIpKeHHS: PEHTT€HIBCbKUN U PaKLiliHNI
aHaumi3, mudepeHitHO-TEPMIYHII aHaJTi3, ONITUYHA CIIEKTPOCKOITisl, POTO- Ta PEHTTE€HOJIIOMiHECIIEHII s,
TEPMOCTHMYJIbOBaHA JIIOMiHecLeHLid. TeopeTryHi i IpakTU4Hi pe3ysbTaTy, HOBU3HA: ONucaHi pagialiiiHo-
ingykoBaHi gedexTy, siki 06ymoBo0Th TCJI MogudikoBaHUX MOHOKpHUCTaiB Li6-x(Na,Mg)xGd(BO3)3:Ce
(es1eKTpOHHI IACTKM), Ta MOHOKPUCTAJiB TBEpAUX po3unHiB 3amimenHs Li6Gd(Y)1-xEux(BO3)3 (kaTioHHi BakaHcii) B

intepsasi remnepatyp T=300-650 K. BuzHaueHi Tunu kinetuku TCJI Ta eHepreTH4Hi napaMeTpy IaCTOK HOCIiB



3apsapny. [Tokazano, mo TCJI kpucranis Li6-x(Na,Mg)xGd(BO3)3:Ce o6ymoByeHa po3nanom F+-11eHTpy 3 HACTYITHOIO
BUIIPOMIHIOBaJIbHOIO pesakcalieio iony Ce3+. Bcranosneno, mo TCJI kpucranis Li6Gd(Y)1-xEux(BO3)3 o6ymoBieHa
TEpMIiYHOIO peJlakcalliero BakaHcii JiiTiio y ckiazi pagiauiitnoro gedexry Eu2+0O-VLi+ 3 HaCTynHOO
BUIIPOMIHIOBAJILHOIO pesiakcatieto iony Eu3+. BcraHOBIeHO (aKT 3amacaHHsI CBITJIOCYMU MOHOKPUCTaIaMU
Li6Gd(Y)1-xEux(BO3)3, edpextusHicts TCJI sikux y 5 pasiB nepesuiye epeKTuBHicTb getekropa TJI1-100
(LiF:Mg,Ti). Cdhepa BukopucTaHHs: ¢i3uKa BUCOKUX €HEPril, TBepAOTisIbHA NO3UMETPIsl.

2. Object of investigation - Li6Gd(BO3)3 synthesized compounds modified with Na, Mg and doped with Ce;
Li6Gd(Y)1-xEux(BO3)3 (x=0-1) solid solutions and single crystals of these compositions. Aim of investigation is to
study the influence of Li6Gd(BO3)3:Ce crystals modification with sodium ang magnesium on radiation defects
formation processes; to determine the nature of radiation induced defects in single crystals of Li6Gd(Y)1-
xEux(BO3)3 solid solutions. Methods of investigation: X-ray diffraction analysis, differential-thermal analysis,
optical spectroscopy, X-ray and photoluminescence, thermally stimulated luminescence. Theoretical and practical
results, novelty: The radiation induced defects caused TSL of Li6-x(Na,Mg)xGd(BO3)3:Ce modified single crystals
(electron traps) and single crystals of Li6Gd(Y)1-xEux(BO3)3 solid solutions (cationic vacancy) in the T=300-650 K
temperature range have been determined. Traps depth and thermally stimulated luminescence order kinetics have
been determined. It has been shown that TSL of Li6-x(Na,Mg)xGd(BO3)3:Ce crystals is caused by F+-centers
decomposition with the following radiative relaxation of Ce3+ ions. It has been determined that TSL of Li6Gd(Y)1-
xEux(BO3)3 crystals occurs due to thermal relaxation of lithium vacancy, forming a part of Eu2+O-VLi+ complex
radiation defect, with the following radiative relaxation of Eu3+ ions. The energy storage properties of Li6Gd(Y)1-
xEux(BO3)3 single crystals have been determined. The TSL yield of Li6Gd(Y)1-xEux(BO3)3 crystals is 5 times higher
compared with the TLD-100 one. Application fields: high energy physics, solid state dosimetry.
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