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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19.11

Tema gucepranii:
1. BB CTPYKTYPHUX A€(EKTIB i JOMIIIOK HA ONTHAYHI i JIIOMIHECLIEHTHI BJIACTUBOCTI KpUCTAJIiB MarHin

aJIIOMiHieBOI HIMniHeJIi

2. Influence of the structure defects and impurities on the optical and luminescence properties of the magnesium
aluminate spinel crystals

Pedepar:

1. Inceprarlito NpUCBSIYEHO NOCIIKEHHIO BIIJIMBY KOHLEHTpAllii Ta IPOCTOPOBOTO PO3NOLiNy CTPYKTYPHUX
IedeKTiB Ta iOHIB TOMIIIOK Ha ONTUYHI Ta JIIOMiHECL|€HTHI BJIACTUBOCTI KPUCTaJIiB MarHii ajaioMiHieBoi mmiHeri.
[TpoBeneHo nocigyKeHHs 3MiHU KOHLIEHTPAallii Ta IPOCTOPOBOro po3noiny AedeKTiB aHTUCTPYKTYPU B KpUCTaax
Ta KepaMilli IITiHeJi B 3aJIEXKHOCTI Bill MOJIBHOTO CKJIaZy Ta METOZB BUPOILIYBAHHS HOMIHAJIbHO YUCTUX
MOHOKpUCTaIiB mmiHesi. 3'scoBaHo, o ge@eKTu aHTUCTPYKTypU (POPMYIOTh IPOCTOPOBO KOPEIbOBaHi NapH, sKi €
uentpamu YO mominecteHuii. BigxuieHHs MOJIBHOTO CKJIay Bif CTEXiOMETPUYHOTO ITPU3BOJUTD 10 3MEHIIEHHS
IapameTpy I'PaTKHy, 110 BIUIMBAE HA CIIEKTPAJIbHI XapaKTEPUCTUKU SIK LEHTPIB IIOIJIMHAHHS, TaK i EHTPIB
JIIOMiHecHeHLji. [ly11 KpuCTaliB OIHOrO CKJIALy Pi3Hi yMOBU (POPMYBaHHS KPUCTAJIiB CIPUYMHSIOTh BiIMIHHOCTI B
eHepreTUYHiN IM6KMHI acTOK, SIKi BIVIMBAIOTh HA KiIHETUYHIi I1apaMeTpu JitoMiHecneHii. [TokazaHo, mo

KOHILIeHTpaLis fe@eKTiB aHTUCTPYKTYPHY 3pOCTa€ IIPU LOJABaHHI JOMIIIOK Ta IIif, i€l0 OIIPOMiHEHHSI HEUTPOHAMHU.



[1py BUKOpPUCTaHHI ONTUYHUX BUPOOIB i3 KPUCTAJIIB LIIiHEJi B yMOBaX ONPOMiHEHHSI MOKHA YHUKATHA HE6aKaHOTO

IOTipLIEHHS [IPO30POCTi Ta,/abo JIOMiHECIeHLil NIJISIXOM MiTTPUMaHHS HajlesKHOI TeMIIepaTypy KPUCTAJIB.

2. The dissertation is devoted to the investigation of the influence of concentration and spatial distribution of
structure defects and impurity ions on the optical and luminescence properties of magnesium aluminate spinel
crystals. Changes in the concentration and spatial distribution of antisite defects of in spinel crystals and ceramics
caused by molar composition and growth methods of nominally pure single crystals of spinel are studied. It was
established that antisite defects form a spatially correlated pairs, which serve as UV luminescence centers.
Deviation from the stoichiometric molar composition results in reduction of lattice parameter that affects the
spectral characteristics of the absorption centers as well as luminescence centers. For crystals with the same
composition, different growth conditions of crystals cause differences in the energy depth of the traps that affect
the kinetic parameters of luminescence. It is shown that the concentration of antisite defects increases with the
addition of impurities and under neutron irradiation. When using the spinel crystals for producing the optical
devices applied under the irradiation conditions one can avoid undesirable decreasing of transparency and/or
luminescence by maintaining the appropriate temperature of the crystals.
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