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Tema guceprauii:
1. OTpuManHs KpUCTasiB Ha OCHOBi YAG meTogom HYoxpasnbcbkoro y CO-BMiCHOMY CEpeOBUILi

2. Obtaining of YAG-based crystals by the Czochralski method under CO-containing atmosphere.

Pedepar:

1. Incepraniiina po60Ta IpUCBIY€HA PO3pO06LLi HAYKOBO-TEXHOJIOTNIYHUX OCHOB OJI€P>KaHHS KPUCTAJIB HA OCHOBI
YAG metonom HYoxpanbChKOro y ByIJIeeBMiCHOMY cepelloBUlLi. B IKOCTI asibTepHATMBY Ir TUTIIAM, 110 3a3BUYail
BUKOPUCTOBYIOTBCS [P OTPUMAaHHI LIbOT'O TUILY KPUCTAJIB METOLOM HOXPabChKOro, 3alIPOIIOHOBAHO
BMKOPHCTOBYBATHY TUIJIi i3 3HAYHO JeleBuux Bosabdpamy (W) abo monibaeny (Mo). [TokazaHo 110
HaWINPUMHATHIIMM MaTepiasoM 171 BupouyBaHHs YAG € BoJb(paMm, TUTJI 3 SKOTO BUTPUMYIOTh NoHaz, 40
npoueciB KpucTamisaujii. BinnpanposaHi crioco6u orpumanns kpuctaiis YAG metonom HYoxpanbcbkoro y CO-
BMICHOMY CepeJIOBUIIli, 30KpeMa po3pobJIeHUIl CII0CiO CUHTE3Y MUXTHU i3 MiHiMaIbHUM BMiCTOM KUCHIO, 3aTHOTO
OKUCJIMTY TUTeJb. [ToKa3aHo, 1110 BHACIIOK B3a€MOJIi INUXTH, KpUcTasy i posninaBy YAG i3 cepenosuiem Ar+CO,
NIOBEPXHSI KpUcTay 36iiHeHa KucHeM i Al, mpu npomy B 19 06’eMi KprcTtasiB Moxke micTutucs 1o 1at.% Byrienio.
Po3pobseHnnii crioci6 oTpumanHs KpuctaiiB YAG:Ce,C y CO-BMiCHOMY cepefioBUIL, 30KpeMa, CIIOCib BHECEHHS



aKTUBATOPY B TPUBAJIEHTHOMY CTaHi y BUrisi kpucranaiyHoro CeAlO3, mo MiHiMi3ye OKMCIIEHHS TUTJIIB Ta
POCTOBOTO OCHaleHHs. Po3pobJieHi mpoueaypu BUpolilyBaHHs MeTogamu Yoxpanbsckoro v EFG BesmkorabapuTHUx
kpucTtanis CeAlO3 noBxuHOI0 110 130 MM Ta iX MiC/IIpOCTOBOrO Bifnany. BusHaueHi onTMMAasbHI pesxumu
nicaspocToBoi TepMo0o6pooku kpucTamiB YAG:C ta YAG:C, 1m0 6€310BOPOTHO YCYBAIOTh LEHTPY 3a0apBJIEHHS B HUX
B YO- Ta Bupumomy aianazonax. Bignan YAG:Ce,C OKUCTIOBaJIbHOMY CEPEIOBUIL 103BOJIUB JOCSITU CBITJIOBOIO
Buxiny 28200 ¢ot/MeB, eHepreTuyHoro po3szineHHs 7,8 -8,5 % Ha eHeprii 662 keB. BHecok BUKOI KOMIIOHEHTU
momiHecteHii i3 0 ~100 He carae 79 %. Kiovosi cyoBa: rpanat, YAG, YAG:Ce, CeAlO3, meToq YoxpasbCbKoro,

metoq EFG, nicasipocToBUil Bifman, CUUHTUAIISTOP.

2. The work is devoted to the development of scientific and technological basics of obtaining of YAG-based crystals
by the Czochralski method under COcontaining atmosphere. It is proposed to use tungsten (W) and molybdenum
(Mo) crucibles with by 3 order of magnitude lower cost as an alternative to Ir crucibles, which are usually used at
obtaining of crystals of this type. It was shown that the most reliable crucible material for YAG-based crystal
growth is tungsten, as W crucibles lifetime exceeds 40 crystallization cycles. The methods of obtaining of YAG-
based crystals by the Czochralski technique under CO-containing atmosphere were elaborated. In particular, a
method of raw materials synthesis with minimal content of free oxygen was developed. It is shown that due to
interactions between YAG raw material, crystal, and melt with Ar+CO raw material the crystal surface is depleted
with oxygen and Al, and crystals may contain up to 1% of carbon. The developed method of YAG:Ce,C crystal
obtaining in CO-containing atmosphere, in particular, a method of activator introduction in the trivalent state, in
the form of crystalline CeAlO3, which minimizes oxidation of crucible and other crystallizer parts. Methods of large
CeAlO3 crystal growth with the length up to 130 mm by the Czochralski and EGF methods were developed, as well
as a procedure of crystal heat treatment. Optimal regimes of post-growth heat treatment of YAG:C and YAG:Ce,C
were determined providing the irreversible elimination of color centers in UV- and visible bands. Annealing of
YAG:Ce,C in oxidizing conditions provided the light yield of 28200 phot/MeV, energy resolution 7.8 -8.5 % at the
662 keV energy. The contribution of the fast luminescence decay with o ~100 ns reaches 79 %. Keywords: garnet,
YAG, YAG:Ce, CeAlO3, Czochralski method, EFG method, post-growth annealing, scintillator.
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