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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PyOpHK: 29.19.33

Tema gucepranii:

1. PapianifiHO-CTUMYJIbOBaHi IPOLIECH B JieJIeKTPUYHUX MaTpuLsax M1-xRxF2+x (M2+=Ca, Sr, Ba, R3+=Ce, Pr, x=0.35)
2. Radiation induced processes in the dielectric hosts M1-xRxF2+x (M2+=Ca, Sr, Ba, R3+=Ce, Pr, x=0.35)

Pedepar:

1. Po60Ty MpUCBAY€HO KOMIUIEKCHUM JIOCTIi)KEHHSIM BILJIMBY OCOOJIMBOCTEN KPUCTAJIiYHOI CTPYKTYpH Ha MTPOLIECU
BUIIPOMIHIOBAJIbHOI pejlakcallii eJIeKTPOHHMX 30YIPKEeHb Ta PafiialliiHOro 1e(EeKTOYTBOPEHHS B i€/ IEKTPUYHNX
dropungHux matpuugx M1-xRxF2+x (M2+=Ca, Sr, Ba, R3+=Ce, Pr, x=0.35) i3 3acTocyBaHHIM abCOPOLINHUX,
JIIOMiHECIIEHTHUX Ta TEPMOJIIOMiHECIIEHTHUX MeTOOUK. Moaudikallis eHepreTu4YHuX rnepexoiiB B KpUcTaaax
MO0.65R0.35F2.35 (M2+=Ca, Sr, Ba, R3+=Ce, Pr) Bio6pa>kye 0CO6GIUBOCTi CTPYKTypU (HIIIOOPUTOBUX TBEPIUX
PO34MHIB B 3aJIEXKHOCTI Bill TUITY JIY>)KHO3EMEJILHOTO KaTioHy B psiny Ca-> Sr->Ba. 36inbmenHs KoHueHTpauii RF3 B
marpuui MF2 npuBoauTh 10 yTBOpeHHs R3+-BMiCcHUX KilacTepis i3 BinMiHHUM Bif 6a30Bux KoMrnioHeHTiB MF2-R Ta
RF3 nokasnbHuM O0TOYEeHHSIM R3+ ioHiB. BHaCIigOK IbOTO 3MiHIOIOTHCS IapaMeTPU PO3LIETIJIEHHS Ta [TOJIO>KEHHS
LeHTpoiny 36yIkeHoro 5d ctaHy R3+ ioHiB B pe3ysbTaTi 400 B TBEPAUX PO3YMHAX CIIOCTEPIraeThCs 3MillleHHS
€Heprill eJIeKTPOHHUX NePEXOIiB PiIKiCHO3eMeIbHUX iOHIB y ITOPiBHSHHI 3i c1a607€ero0BaHUMU KprcTanamu MF2-R.

3anpornoHOBaHO MO/eJIi Pi3HUX THUIIIB IIEHTPIB CBITiHHS, SIKi 6a3yI0TbCSI HA [IPUITYLIEHHI, [0 B KpucTaiax M1-



XRxF2+x i0HM pPifKiCHO3EMEJIBHOTO €JIEMEHTA BXOISATD 0 CKJIALy KaacTepiB 1e(eKTiB, CTPYKTypa SIKMX
BM3HAYAE€ThCS TUIIOM JIY’)KHO3EMEJIBHOTO Ta PiIKiICHO3EMEJIbHOTO KaTiOHiB. BU3HaY€HO MeXaHi3MU NEPEHOCY €HEPTil
1o ioHiB Ce3+ ta Pr3+y TBepaux po3unHax IpU ioHi3ytouoMy 30yKeHHi. [JocigpkeHo npouecu pagialiliHoro

nedekroyTBopeHHs B cuctemax M0.65Pr0.35F235 B 3a/1€5KHOCTI BiJ] TUITy MaTPUYHOTO KaTiOHY.

2. This thesis is devoted to the comprehensive study of the crystal structure influence on the radiative relaxation
of the electronic excitations and radiation defects formation in the M1-xRxF2+x (M2+=Ca, Sr, Ba, R3+=Ce, Pr,
x=0.35) solid solutions using absorption, luminescent and thermoluminescent techniques. Modification of the
energetic transitions in M0.65R0.35F2.35 (M2+=Ca, Sr, Ba, R3+=Ce, Pr) reflects the structure peculiarities of the
fluorite solid solutions depending on the type of the alkaline-earth cation in the Ca-> Sr-> Ba row. The increase of
RF3 concentration in MF2 host results in formation of R3+-containing clusters. The local environment of R3+ in
clusters is different from that in basic components MF2:R and RF3. The latter causes changes in splitting
parameters and centroid position of the excited 5d state of R3+ ions, leading to the shift in electronic transitions
energies of rare-earth ions in the solid solution in comparison with doped MF2:R crystals. The models of emission
centers in M1-xRxF2+x (M2+=Ca, Sr, Ba, R3+=Ce, Pr, x=0.35) have been proposed - R3+ ions incorporated into
different defect clusters. The structure and composition of the clusters depends on the type of M2+ and R3+ ions.
The mechanisms of energy transfer to Ce3+ and Pr3+ ions in the solid solutions under ionizing radiation and the
processes of the radiation-induced defects formation have been studied.
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