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Pedepar:

1. lncepralist NpUCBsY€Ha €KCIIEPUMEHTAIILHOMY JOCJIIJIKEHHIO Ta TEOPETUYHOMY OOI'PYHTYBaHHIO ONTUYHUX i
JIIOMIHECIIEHTHUX BJIACTUBOCTEN YUCTUX Ta aKTUBOBaHUX Eu3+ TOHKUX miiBoK Y203, JJOCTiIKEHO CTPYKTYPY,
MopdoJiorito noBepxHi Ta crnexkrpu Y BigbuBaHHS oTpuMaHuX M1iBOK Y203:Eu 3ay1€XHO BiJl yMOB OTPUMaHHS Ta
KOHLeHTpalii aktuBaTopa. [IpoananizoBaHo IUCHEPCIiIO CBiTJIa B TOHKUX ITiBKax Y203 Ta BCTAHOBJIEHO IapaMeTpu
OJJHOOCLIMJISTOPHOI TpUnapaMeTpuyHoi Mogeri. JlocimpkeHo Kpail (pyHIaMeHTalbHOIO IOTJIMHAHHS B 3aJ1€KHOCTI
BiJ, yMOB OTPU-MaHHS Ta MOKa3aHO, 10 3CYB Kpalo PyHAAMEHTaJIbHOTO NIOTJIMHAHHS Y MJliBKax Y203 3yMOBIE€HUN
edexroMm BypmreitHa-Mocca. BctaHOB/IeHO, 0 CIIEKTPH JIIOMiHecLeHLIii TOHKUX I1iBoK Y203 € cyneprno3u-1ieo
IEKiJIbKOX CMYT, i TPOBEIEHO PO3KJIAL, CIIEKTPIB Ha €JIEeMEHTapHi CKIafoBi. Bu3HayeHo npupony LeHTpiB
JIIOMiHecCLeHLii B JaHMX IJIiBKaX. JJOCIiIKEHO CIIEKTPU Ta KiIHETUKY PO3rOPSIHHS i 3aracaHHs KaTOOOJIIOMiHECL,eHIIii
ToHKUX N1iBOK Y203:Eu. [TokazaHo, 10 nocTifiHa 4acy 3aracaHHs KaTOOJIIOMiHECLIEHLi € CKIafHO0 (PYHKIIi€o Bif,

BUy aTMocdepy HaHeCeHHs! IJ1iBOK, KOHLIEHTPallii akTHBaTopa i TpUBaIoCTi 30yIKY0UNX iMITyJIbCIB. JlOCTiIKeHO



0COOGJIMBOCTI CIIEKTPIB i pO3rOPSIHHS KaTOAOJIIOMIHICLEHIi i 3aIIPOIIOHOBAHO HA OCHOBI 3aTPUMKH PO3TOPSIHHS
KaTOMOJIIOMIiHICL€HIIil aHaMi3yBaTU CTPYKTYPHY AOCKOHAJICTh TOHKUX IIiBOK Y2O3:Eu. [Tokazana MOKINBICTb
YTBOPEHHSI HEPETYJISIPHUX PO3UMHIB OKCHUJIIB iTPil0 Ta €BPOIIi0 i1 0OCOGIMBOCTI OyI0BM MaJUX i BEJIMKUX KPUCTAJIITIB,
sKi popmytoTh miiBKy Y203:Eu.

2. The thesis is devoted to experimental investigation and theoretical explanation of optical and luminescence
properties of Y203 thin films,both pure and doped with Eu3+. The structure, surface morphology and spectra of IR
reflection of the thin films Y203:Eu - fused quartz (n-SiO2) substrate system at 295 K in region 400 - 1600 cm-1 are
measured. Light dispersion in Y203 thin films is studied and parameters of the three-parameter single oscillation
model are determined. The shiff of the edge of fundamental absorption in Y203 thin films is explained by the
Burstein-Moss effect. Varying of condition of receipt of thin-films of Y203 and use of Alentsev-Fock method
shows that the spectrums of luminescence of thin-films of Y203 consist of row of bands of luminescence, that is
recovered inter se, and their kind and quantity are determined by both the condition of receipt and excitation. The
got results show connection of band of luminescence with a maximum in area of 3.40eV with luminescence of self-
trapped exitons, bands with a maximum in area of 2.90 eV - with recombination of electrons with the holes,
trapped on the centers predefined by an anionic sublattice, and bands with a maximum in area of 2.60 eV - with
luminescence of associative donor-acceptor pair of Y3+-O2-. It is set that band of luminescence with a maximum
in area of 4.20 eV more credible than all related to the admixtures or defects, and band of luminescence with a
maximum in area of 3.20 eV not stoishometric is most probably predefined after oxygen. The time constant of
decay luminescence in samples of Y203, obtained by discrete evaporation, which have by the most intensive
photoluminescence, presents 111 mcs. The spectra and kinetics of the rise and decay of the cathodoluminescence
of Y203:Eu thin films was investigated. Bused on the shape of the cathodoluminescence spectra at different
excitation energies, showed the possibility of creating irregular solution of yttrium and europium oxide and the
structural features of the surface and bulk layers. The time constant for the decay cathodoluminescence for 612
nm emission was determined and the value of whitch is within the range (1.8 — 4.1) ms. This value is a complex
function of the typeof films deposition atmosphere, the activator concentration and duration of the exciting pulses
was shown. The features of the risen cathodoluminescence and the proposal base on the delay rise
cathodoluminescence analize structural perfection of thin films Y203:Eu. Based on the shape of the
cathodoluminescence spectra at different concentration of the activator, showed the structural features of the
small and large crystallites forming the film Y203:Eu.
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