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1. BupomyBaHHs KpUCTAaJIiB MipOCUJIIKATIB PiIKiCHO3EMEIbBHUX €JIEMEHTIB [JIs1 CUUHTUJISILIMHUX 3aCTOCYBaHb

2. Growth of rare-earth pyrosilicates single crystals for scintillation applications

Pedepar:

1. Incepranjifina po60oTa IpUCBIY€Ha MOIYKY CII0CO0iB OTPUMAaHHS, BUPOIIYBaHHIO Ta XapaKTepusallii 06'eMHUX
CLUMHTUJIALIIMHMX KPUCTAJIiB HAa OCHOBI IMipocuiKarty rafioidito. Briepuie metogamu YoxpaabCbKOTO Ta BUTATYBAHHS
3 PO34YMH-PO3ILIABY BUPOLIEHO KPUCTAJIA HA OCHOBI MipOCUJIIKATy IafioJIiHiI0, IK HOMiHaJIbHO YACTOrO, TaK i
aKTUBOBAHOTIO (CIiBAKTMBOBAHOI'0) iOHaMMU Liepilo, Ipa3eoauMy, JaHTaHy Ta CKaH[ 0. BusHaueHo cTpyKTypu
OTPUMAaHUX KPUCTAJIiB Ta BCTAHOBJIEHO X IPMHAJIESKHICTD 10 TPbOX Pi3HUX NoiMOpPHUX Moaudikauiil. B pobori
[TIOKa3aHo 3B'A130K MDK TUIIOM NoJliMOpGHOI Mogudikallii, KAITIOHHUM CKJIa0M CIIOJYKU Ta METOAOM BUPOILyBaHHS.
OmnmcaHo CTPYKTYpY HOBOI KpucTasiyHoi mogudikanii ?-Gd2Si207, sika € HexapaKTepHOIO [JIsl KpUCTAJIiB BKa3aHOro
CKyIazly. BUMipSIHO ONITMKO-JIIOMIHECLIEHTHI Ta CUUHTWIIALINHI XapaKTEPUCTUKNA OTPUMaHUX KPUCTAJIIB.
BcraHoB/I€HO, 1O BCi OTpHMaHi KpHUCTalIu Ha OCHOBI ipOCUIIIKATY TafloJliHil0, aKTMBOBAHOTO i0HAMMU LIEPII0, € IyKe
e€(EeKTUBHMMU CLVHTUJIITOPAMU 3 BUCOKUM CBIiTJIOBMM BHUXOJOM IIPY raMMa-OIPOMiHEHHi Ta IPU OITPOMiHEHHI

[TIOTOKOM TEIJIOBUX HEUTPOHIB. BOHM XapaKTepu3yloThCs MBUAKMAM 3araCaHHSIM JIIOMiHECLIEHIIil, HU3bKUM



IiCJISICBITIHHSIM Ta BUCOKOIO TEMIIEPATYPHOIO CTAGINIbHICTIO CBITJIOBOTO BUXOJY. XapaKTe€PUCTUKU OTPUMAHUX
KPUCTAaJIiB JO3BOJIAIOTh PO3TJIAAATH iX B SKOCTi IEPCIIEKTUBHOTO MaTepiaiy [y F€0JIOTiYHOI PO3BiIKY, MEOULIHI

Ta CUCTEM Oe3IeK aTOMHHUX 00'EKTiB.

2. The thesis is dedicated to search for obtaining procedures, obtaining and characterization of bulk scintillation
crystals based on gadolinium pyrosilicate. Undoped and cerium-, praseodymium-, lanthanum-, scandium-doped
(codoped) crystals based on gadolinium pyrosilicate were grown by the Czochralski and TSSG methods for the first
time. The structure of the crystals are determined. They belong to the three different polymorphs. The
relationship between the type of polymorphic modifications and cationic composition of the compound is shown.
The structure of a new crystalline modification of ?-Gd2Si207 is described, which previously was considered as
noncharacteristic for a given compound. The optical, luminescent and scintillation properties of the obtained
crystals were determined. It was established that all obtained gadolinium pyrosilicate crystals doped with cerium
ions are very efficient scintillator with high light output, fast decay, low afterglow and high temperature stability of
light yield at elevated temperatures.
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