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Tema gucepranii:
1. TlepeTBOpeHHS eHeprii B MNPOKO30HHUX KprcTanax LiCaAlF6 i LiSrAlF6

2. Energy transformation in wide-gap LiCaAlF6 and LiSrAIF6 crystals

Pedepar:

1.V po60Ti mpoBeeHO KOMILIEKCHE CIIEKTPOCKOIiYHEe NOCTiIKeHHs abCOPOLiiHUX, TIOMiHECLIEHTHUX,
CLMHTUJISILIINHUX i TEPMOJIIOMIHECLIEHTHUX BJIACTUBOCTEN YMCTHUX i aKTMBOBAaHUX PifKiCHO3EMEJIBHMMY iOHaMM
kpucranis LiCaAlF6 i LiSrAIF6 y mupokomy fiana3oHi eHepriil 30yIpKeHHs], yaciB peecTpalii i Temneparypu.
BuBuyeHO BIJIUB CKJIafly CIIOJIYK, CTPYKTYPH LedeKTiB i BaJIeHTHOCTI akTUBaTOpa Ha [IpoLecU Iepeadi Ta 3arnacaHHs
eHeprii B IUX KpucTasnax. Brepiie Bu3Ha4€HO OCHOBHI XapaKTE€PUCTUKU YOTUPbOXKOMIIOHEHTHUX J1i€JIEKTPUKIB
LiCaAlF6 i LiSrAlF6. BcTaHOB/IEHO OCHOBHI eHepreTruyHi napamerpu KpuctaniB LiCaAlF6 i LiSrAlF6: mupuny
3a60pOHEHOI 30HU, eHeprii MOrIMHAHHS ¥ IIOMiHeCIeH1lii aBTOJIOKAIM30BAHHbBIX €KCUTOHIB. YIIepIe OliHeHi 1
1o6yj0BaHi cCXxeMU €eHepreTUYHUX 30H KpucTasiB. OLiHeHO MOJIOKeHHs eHepreTUyHUX piBHiB P3 ioHIB y
3a060pOHEHIN 30HI. 3aIPONIOHOBAHO MOJEJli IIEHTPIB CBITiHHS U LIEHTPIB 3aX0NJIeHHs. BCTaHOBJIEHO 3arajbHi
3aKOHOMIPHOCTI TPOTiKaHHS NPOLECiB BUIPOMiHIOBaIbHOI 11 6€3BUITPOMiHIOBAJIbHOI peJlakcallii B akTUBOBAHUX

ioHaMU 1jepilo Ta €BPOIIiI0 KpUCTaax Mpy ioHi3yrouomy 36yxneHHi. OGIPYHTOBAaHO OCHOBHI MEXaHi3MH IIEPEHOCY



eHeprii Ta pagialiiiHOro negeKTOyTBOPEHHS B KPUCTAJAX, O MiCTATh AOMImKOBi ionn Eu2+ i Ce3+. [lokasaHo, M0
HU3BbKUH CLMHTUIISLMOHHBIN Buxin KpucTtasiB LiCaAlF6:Ce i LiSrAIF6:Ce o6yMoBieHNI 3HAYHUMU MirpaliiHuUMu
BTpaTaMu eHeprii, a epeKTUBHICTb 3al1acaHHs eHeprii BU3HavyaeThCs pasialliiHO CTUMYJIbOPOBAaHUMU
OKHCJII0OBAJIbHO-BiTHOBHUMH PeaKliIMu 3a yyacTio P33+ i0HiB, a TaKOXX HasIBHICTIO i TOMOJIOTi€I0 fedeKTiB, Mo iX
KOMIIEHCYIOTb. AKTUBYBaHHS i30BajleHTHUMU EuZ+ ioHaMu B03BOJIsie peanidyBaTtu e(peKTUBHY lepefady eHeprii Ta
30eperTtu pajialiliHy CTilKiCcTb KpUCTAIiB.

2. This work presents a complex spectroscopic study of absorption, luminescent, scintillation and
thermoluminescent properties of pure and rare-earth doped LiCaAlF6 and LiSrAlF6 crystals in a wide range of
excitation energy, registration time and temperature. It shows how the composition, defect structure and
activator valency influence energy transfer and energy storage. The main characteristics of four-component
LiCaAlF6 and LiSrAIF6 dielectrics as transformers of ionizing radiation have been presented for the fist time. The
main energy parameters of LiCaAlF6 and LiSrAlF6 crystals: band gap, absorption and emission energy of self-
trapped excitons have been determined and their energy zone schemes have been estimated for the first time as
well. The energy level position of rare-earth ions in the band gap has been also estimated and new models of
luminescence centers and traps have been proposed. The radiative and nonradiative relaxation mechanisms in
cerium and europium doped crystals under ionizing irradiation have been determined, and the main mechanisms
of energy transfer and radiation damage in crystals containing Eu- and Ce has been explained. It has been found
that the low light yield of LiCaAlF6:Ce and LiSrAlF6:Ce is due to a considerable migration losses of energy and the
energy storage efficiency depends on radiation stimulated redox reactions of Ce3+ ions as well as the presence and
topology of compensative defects. These crystals doped with isovalent Eu2+ ions result in effective energy transfer
and radiation stability.
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