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1. On'TryHi BIAaCTUBOCTI Ta peKOMOiHalLIilHi TpoLlecH B TOHKUX IJIiBKaX Ha OCHOBI CKJIQAHOTO OKCULLY
(Y0,06Ga0,94)203

2. Optical properties and recombination processes in thin films based on composite oxide (Y0,06Ga0,94)203

Pedepar:

1. Incepranist IpUCBAYEHA €EKCIIEPUMEHTAILHOMY JOCJIIKEHHIO i TEOPETUYHOMY OOI'PYHTYBAHHIO ONITUYHUX,
JIIOMiHECLIEHTHUX i €JIeKTPOIPOBiTHUX BJIACTUBOCTE TOHKUX I71iBOK (Y0,06Ga0,94)203 Ta 0-Ga203. JocmigkeHo
CTPYKTYpYy TOHKUX I71iBOK (Y0,06Ga0,94)203 Ta 0-Ga203, 0OTpUMaHUX METOJOM BUCOKOYACTOTHOTO iOHHO~-
I171a3MOBOTO PO3MNMUJIEHHS, TiCJIs Bifiasny y pisHuX aTMocdepax. BumipsiHo cnekrpu [Y-BigbuBaHHS cUCTEMU TOHKA
miBka 0-Ga203 - migkiazaka 3 masaeHoro keapiy o-SiO2 B o6sacti 400-1600 cm~1 mpu T=295 K. [IpoBeneHo
iHTeprnperTaljo mikiB y criekrpi miiBok 0-Ga203, mo nos’s3aHi 3 KosuBaHHIMU Ga-O QparmMeHTiB y CTPYKTYPHUX
teTpaeapruyHux GaO4 ta okraenpuyHux GaO6 KomIuieKcax. JJoCinyKeHo AUCTIePCiio CBiT/Ia B TOHKUX ILJTiBKaX
(Y0,06Ga0,94)203 Ta BCTaHOBJIEHO NapaMeTPU OLHOOCLUISTOPHOI TPUIIApAaMETPUYHOI MOJieli. MeTOLOM ONTHUYHOI
CHEKTPOCKOIIii JOCIiIPKEHO 06J1aCTh Kpa (PyHIaMEHTATIbHOTO MOTJIMHAHHS TOHKUX M1iBOK (Y0,06Ga0,94)203.

BcraHoBs€HO, 0 AaHi n1iBKu GOPMYIOTECS Y MOHOKJIIHHIN cTpykTypi 0-Ga203. OntryHa WKMpUHA 3a00POHEHOI



30HU JJAaHUX IJIIBOK € OiJIbIIOIO HiX y miliBKax 0-Ga203 i cTaHOBUTS 4,66 €B 114 MmiiBoK, BifnaneHnx y aTMmocepi
KUCHIO, 4,77 eB 17151 n71iBOK, BinnaseHux y atmocdepi aprony i 4,87 eB 17151 m1iBOK, BifHOBJIEHUX y aTMocdepi
BoHI0. OLiHEeHO 3BefieHy e(eKTUBHY Macy BiIbHUX HOCIIiB 3apsny y miiBkax (Y0,06Ga0,94)203 nicis Bignany
IUTiBOK y aTMocdepi KUCHIO Ta aproHy Ta Micjisl BiiHOBIEeHHS y aTMocdepi BOAHIO. BCTaHOBJIEHO, 1110 KOHLIEHTpallis
HOCIiB 3apsy micJs Bifmany y atMocdepi KUCHIO cTaHOBUTH 1.32x1018 cm-3, micsig Bianany B atmocdepi aprony —
3.41x1018 cm-3, Ta micsis BifHOBJEHHS y aTMocdepi BogH!o — 5.20x1018 cM-3, 1110 XapakTepHe [1Jis1 BUPOIKEHUX
HaNiBIpoOBifHUKIB. [TokasaHo, 110 3CyB Kpato (pyHIaMEHTAIbHOTIO IOTJIMHAHHS B TOHKUX IuTiBKax (Y0,06Ga0,94)203
3yMoBJeHuil egpekrom BypmrteitHa-Mocca. JlociifmkeHo crieKTpu QOoTooMiHeCeH il Ta 30yI>KeHHS
JIIOMiHecCHeHLii TOHKUX I1iBoK 0-Ga203 Ta (Y0,06Ga0,94)203. MeTtonom Aneniea-Poka IpoBefeHO pO3Kas
CIIeKTPiB (POTONMIOMIHECLIEHIIii HA eJleMEeHTapHi CKIaJoBi. PO3risiHeHO NpUpPOy JBOX iIHTEHCUBHUX CMYT CBiU€HHS 3
MakcuMmymamiu B o6sacrti 3,00 i 3,15 eB, a Takox JBOX C/1a60IHTEHCUBHUX CMYT CBiY€HHS 3 MAKCUMyMaMu B 06J1aCTi
4,00 4,25 eB. BuzHaueHO NOCTIiiHI 4acy 3aracaHHs AJ1s1 CMyT 3 Makcumymamu B obsacti 3,00 ta 3,15 eB n1a pisHux
TUIIIB ITiBOK. JJOCIIiI>KEHO eJ1eKTPOIIPOBiIHICTh TOHKUX IJ1iBOK 0-Ga203 Ta (Y0,06Ga0,94)203 3anexHO Bif, yMOB
OZlep>KaHHs i aTMocdepu TepMOOOPOOKU. BcTaHOBIIEHO, 110 MicJI4 Bifiany y BifHOBHIN aTMocdepi BOIHIO
BiZOyBa€eTbCS 3HAYHE 3HMKEHHS IMTOMOrO ONOPY IUIBOK Bif 10 11 OMxcM AJ1s MJIiBOK BifNaIeHUX y aTMocdepi
KHMCHIO 4M aprony 1o 10 8 OmMxcm. BusHaueHo eHeprii akTuBallii TeMIepaTypHOro raciHHs JOHOPHUX LIEHTPIB, M0
BUHMKAIOTh y OJEP’KaHUX IUIBKAxX Ta IIPOBEIEHO aHaJli3 OTPUMAaHUX Pe3yJIbTaTiB. [Ioka3aHo, 0 He3aIeKHO Bif
HasIBHOCTI Ta CKJIaly aTMOC(epH Binany B TOHKUX IUTiBKax 0-Ga203 criocrepiraetbcest €(pexkT POTONPOBiAHOCTI.
[TopiBHSAHHS CIEKTPiB POTONPOBIZHOCTI 3i CrieKTpaMu 30y IKEHHS JIIOMiHeCHeHIIii ToKasye, 1o GOTOIPOBiTHICTh B
TOHKUX IJTiBKax 0—-Ga203 noB'a3aHa 3 30Ha-30HHUMU [I€PEXOIaMU 31 CTBOPEHHSM BUIBHUX HOCIIB 3apsy B 30Hi
IIPOBiZHOCTI.

2. The thesis is devoted to experimental investigation and theoretical explanation of optical, luminescence and
electrically conductive properties of (Y0,06Ga0,94)203 and n-Ga203 thin films. The purpose of this dissertation is
to study the optical properties of thin films on the basis of (Y0,06Ga0,94)203 and o-Ga203, the features of their
luminescent characteristics, depending on the conditions of obtaining, the establishment of radiation mechanisms
and the study of the characteristics of centers of glow, determination of methods for increasing the electrical
conductivity of these films, as a consequence, the creation on this basis of effective luminescent materials for
display applications. The structure of (Y0,06Ga0,94)203 and 0-Ga203 thin films, obtained by high-frequency ion-
plasma sputtering, after annealing at different atmosphere was investigated. The spectra of IR reflection of system
thin film 0-Ga203 - fused quartz substrate o-SiO2 in region 400-1600 cm-1 at 295 K were measured. The peaks in
the spectrum of films 0-Ga203, associated with vibration of Ga - O fragments in structural tetrahedral GaO4 and
octahedral GaO6 complexes was interpreted. Light dispersion in (Y0,06Ga0,94)203 thin films is studied and
parameters of the three-parameter single oscillation model are determined. Fundamental absorption edge of
(Y0,06Ga0,94)203 thin films was investigated, using the method of optical spectroscopy. It was established that
these films are formed in the monoclinic structure of -—Ga203. The optical band gap of these films is greater than
0-Ga203 films and is 4,66 eB for films annealed in oxygen atmosphere, 4,77 eV for the films annealed in argon
atmosphere and 4,87 eV for the films, restored in a hydrogen atmosphere. Consolidated effective mass of free
charge carriers in (Y0,06Ga0,94)203 films after annealing and after reconstitution in hydrogen was estimated. It
was found that the concentration of charge carriers after annealing in oxygen atmosphere is 1,32x1018 cm-3, after
annealing in argon atmosphere - 3,41x1018 cm-3 and after reconstitution in hydrogen is 5,20x1018 cm-3, which is
typical for degenerated semiconductors. It was shown that the shift of fundamental absorption edge in thin films
(Y0,06Ga0,94)203 is caused by Burstein-Moss effect. Photoexcitation and photoluminescence spectra of 0-Ga203
and (Y0,06Ga0,94)203 thin films was investigated. Luminescence spectra were factorized on ultimate constituents
using Alentsev-Fock method. The nature of two intensive luminescent band with maxima in region 3,00 and 3,15
eV and two faint intensive luminescent band with maxima in region 4,00 and 4,25 eV was discussion.
Luminescence decay time for band with maximum in region 3,00 and 3,15 eV in different types of 0-Ga203 and
(Y0,06Ga0,94)203 thin films was established. The electrical conductivity of 0-Ga203 and (Y0,06Ga0,94)203 thin
films depending on the conditions and atmosphere of thermal treatment were investigated. After annealing in



reducing atmosphere of hydrogen obtained a significant decrease in the resistivity of thin films from 10 11 Ohmxcm
for films annealed in oxygen or argon to 10 8 Ohmsxcm was found. The activation energy of temperature

quenching donor centers that is in obtained thin films was determined and the analysis of the results was
investigated. Irrespective of the composition of the atmosphere in annealing 0-Ga203 thin films photoconductivity
observed effect it was shown. Compare photoconductivity spectra with the spectra excitations of luminescence
indicated that the photoconductivity of 0-Ga203 thin films associated with band-band transitions with the creation
of free charge carriers in the conduction band.
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