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1. EnexTpoHHa CTPyKTypa Ta MexaHi3Mu JIIOMiHeCLeHIIii CIIoMyK i3 okcuaHioHamu Ta KatioHamu Mn+ (n = 1-4) y ix
cKJami

2. Electronic structure and luminescence mechanisms of compounds with oxyanions and Mn+ cations (n =1 - 4) in
their composition

Pedepar:

1. B pucepTauiiiniil poboTi Mpe CcTaBieHo CUCTEeMAaTUYHI TEOPETUYHO-PO3PaXyHKOBI Ta eKCIIepUMEHTabHi
IOCJIiI)KEHHS €JIEKTPOHHOI CTPYKTYPH Ta CIIEKTPOCKOINIYHUX BIaC-TUBOCTEMN Cepii OKCUAHUX CIIOJIYK Pi3BHOTO
KaTiOHHOTO CKJIa/ly Ta CTPYKTYPH. 3'1COBaHO MeXaHi3MU JIOMiHeCLeHIIii psiay OKCUIHUX KPUCTAJIB Pi3HUX KJIACIB -
Bosibdpamaris, MostibnaTis, pocdartiB Ta xpomaTiB. BcTaHOBIEHO, 1110 HU3PKOEHEPreTUYHI CMYTH B CIIEKTPax
30yIpKEHHs BJIACHOI JIIOMiHeCLeH1il KpucTailiB BosibdpamatiB AWO4 (A = Pb, Cd, Zn) popmyloTbcs 32 MexaHi3MOM
30HA-30HHUX II€PEXO]iB 32 Yy4aCTIO CTaHiB BOJIb()PaMaTHUX I'PYIl. 3'1COBAHO, 110 30y KEHHS BIACHO]
JIIOMiHecHeHLii kpucTaniB Mosi6naTisB AMoO4 (Ca, Sr, Zn, Pb) Ta Li2MoO4 B eHepreTu4Hii 061acTi

dyHIAMEHTaJIbHOTO NOIJIMHAHHS BiiOyBa€ThCS 32 30HA-30HHMM MEXaHi3MOM, 3a I0CePeSHULTBOM FreHETUYHO



3B'I3aHUX €JIEKTPOHIB Ta JipOK, 5Ki 3B’13yI0TbCS B EKCUTOHU Ha TUX JK€ CAMUX MOJi6gaTHUX rpynax MoO42-, ne i
BifOyJsocs 30y KeHHs. BcTaHOBIIEHO, 110 KOMIIOHEHTH JioMiHecueHii kpucrtainiB BiPO4, K3Bi5(PO4)6 Ta
K2Bi(PO4)(MoO4), 10 MaloTb MAKCUMYMU B CHHIl Ta PiosieTOBUIT 06J1aCTAX CIIEKTPY, POPMYIOTHCS
BUIIPpOMiHIOBasIbHUMH Nepexonamu 3P1 o 1S0 B ionax Bi3+. TlokasaHo, 10 pyu aAcopOLii HAHOYACTUHOK KPUCTAILY
K2CrO4 ByryienieBUMU HAHOCTPYKTYPHUMMHU MaTepiajlaMy BUHMKAE JOJATKOBA CMyra MOHOMOJIEKYJISIPHOL
JoMiHecueHLii B o6sacti 600 - 700 HM. Taka cmyra GOpMY€eThCSI BUIPOMiHIOBaJIbBHUMU I1€PEX0JaMU B XPOMaTHUX
rpymnax CrO42-, ski BXoA4Th 0 CKJIany HaHOo4acTMHOK K2CrO4, afn-cop60BaHUX HA TOBEPXHI BYIJIELIEBUX
HAHOCTPYKTYpP. KOHTPOsIb HassBHOCTI BKa3aHOI CMyTH B CIIEKTPaX MOXKE CKJIACTH OCHOBY METOJY JIIOMiHECLIEHTHOTO
MOHITOPUHTY (aKTy Takoi afcopo1ii.

2. The dissertation presents systematic theoretical-calculated and experimental studies of the electronic structure
and spectroscopic properties of a series of oxide compounds of different cationic composition and structure. The
mechanisms of luminescence of a number of oxide crystals of different classes - tungstates, molybdates,
phosphates and chromates - have been elucidated. It is established that low-energy bands in the excitation spectra
of the intrinsic luminescence of AWO4 tungstate crystals (A = Pb, Cd, Zn) are formed by the mechanism of band-
to-band transitions with the participation of tungstate groups. It was found that the excitation of the intrinsic
luminescence of crystals of molybdates AMoO4 (Ca, Sr, Zn, Pb) and Li2MoO4 in the energy region of fundamental
absorption occurs by band-to-band mechanism, through genetically bound electrons and holes that bind to
excitons on the same molybdate groups MoO42-, where the excitation occurred. It is established that the
luminescence components of BiPO4, K3Bi5(PO4)6 and K2Bi(PO4)(MoO4) crystals, which have maxima in the blue
and violet regions of the spectrum, are formed by 3P1 o 1SO radiative transitions in Bi3+ ions. It is shown that the
adsorption of nanoparticles of the K2CrO4 crystal by carbon nanostructured materials results in an additional
band of monomolecular luminescence in the region of 600-700 nm. Such a band is formed by radiative transitions
in CrO42- chromate groups, which are part of K2CrO4 nanoparticles adsorbed on the surface of carbon
nanostructures. Control of the presence of this band in the spectra can form the basis of the method of
luminescent monitoring of the fact of such adsorption.
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