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1. CtpykTypa, GpOTOENEKTPUYHI Ta pEKOMOIHALIIMHI IPOLIeCH B TOHKUX IJIiBKax 0-Ga203, akTHBOBaHUX iOHaMU

TPUBaJIEHTHUX eJIEMEHTiB

2. Structure, photoelectric and recombination processes in thin films of 0-Ga203 activated by ions of trivalent
elements

Pedepar/anoTamis:

1. Incepranifina po60Ta IPUCBIYEHA EKCIIEPUMEHTATBHOMY JNOCJIIKEHHIO Ta BUBUEHHIO BIUIMBY METO[IIiB Ta YMOB
OJIEP>KaHHSI, HAasIBHOCTI i0HIB aKTUBATOPiB HAa (POPMYyBaHHS CTPYKTYPH TOHKUX ILITIBOK (X0.06Ga0.94)203:Eu3+,Cr3+
(X=Y, La), ocobanBocTell ixHiX JIOMiHECLIEHTHUX Ta (POTOEIEKTPUYHUX XapaKTePUCTUK, BUBHAYEHHIO METO/iB
30iJIbIIEHHS €JIEKTPOIIPOBITHOCTI JAHUX IJIiBOK i, SIK HACJIiOK, CTBOPEHHS Ha iX OCHOBI e(DeKTUBHUX
JIIOMiHECIIEHTHUX MaTepiaiB [Ji TUCIIIIENHOTO 3aCTOCyBaHHs. Cepel HOBUX Ta NEPCIEKTUBHUX QYHKILIOHATBHUX
MarepiaJiB /171 3aCTOCYBaHHS B ONTOEJIEKTPOHILli Ta IPUIaL00yAyBaHHS BaKJIMBe Miclie 3aiiMal0Th TOHKOILIiBKOBI
MaTepiany Ha OCHOBI YACTHUX Ta aKTUBOBAHUX ITiBOK 0-Ga203. Taki TOHKI MJIiBKM BUKOPUCTOBYIOTLCS I[IPH CTBOPEHHI
JIIOMiIHECLIEHTHUX JUCIIeiB, 3aCc00iB /14 3aIMCy Ta Bisyasisalii iHpopmallii, € IepCreKTUBHUMU 17151 TIOJIbOBUAX
TPaH3UCTOPIB, Tpo3opux B YO Ta BuauMiil 061acTi GoTomeTeKTOpiB Ta eJ1eKTPOiB, Ta30BUX CEHCOPIB,

CUMHTUIATOPIB. [Ipy 1[bOMY OITHYHI Ta €JIEKTPUYHI XapaKTEPUCTUKU TOHKUX IIJIIBOK HAa OCHOBI 0-Ga203 3anexaTb



Bif, Liz0i HU3KKU (AKTOPIB, cepell IKUX METOAY OLEP>KAHHS i PEXKMMHN HaHECEHHS, TEXHOJIOTiSI 0OPOOKH Mics
HaHECEHH4 i HAasBHICTb JOMIIIOK, SIKi BBOISATHCS IJIS LIJIECTIPSIMOBAHOI 3MiHUM BJIaCTUBOCTEN IIJIiBOK. BpaxoByoun,
110 ONITUYHI Ta €JIEKTPUYHI IIPOLLECH B IJIiBKaX Ha OCHOBI 0-GaZ203 3Ha4YHOI0 MipOIO BU3HAYAIOTLCS! CTPYKTYPHUMU
nedeKTamu, MU JOCJIIKyBaau TOHKI IUIiBKU 3aranbHoi popmyin (X0.06Ga0.94)203:Eu3d+,Cr3+ (X=Y, La). B Takux
nJ1iBKax yacTuHa ioHiB 0cHOBHOI MaTpuni Ga3+ 6ysa 3aMimieHa i3oBajieHTHUMU ioHamMu Y3+ abo La3+, mo He
BAMArajo JIOKaJIbHOi KOMIIEHCALlii eIeKTpUYHOro 3apsamy. Lle no3Bosise Kpaile JOCHiIATYA LEHTPH JIIOMIiHECLEeHILi,
sIKi 3yMOBJIEHI LIEHTPaMU CBiueHHs 1e(EeKTHOro N0XoIpKeHHs. Bukopucranns ioHiB Eud+ abo Cr3+, IK akTUBaTOPIB,
3YMOBJIEHE TUM, LIO Liijla HU3Ka OKCUIHUX IUJIIBOK, aKTUBOBAHVX JAHMMHU iOHAMU € NIEPCIEKTUBHUMY Y€PBOHUMU

JroMiHOopaMuM, SIKi MIUPOKO BUKOPUCTOBYIOTHCS B ONTOEJIEKTPOHIIIi Ta JIIOMIHECLIEHTHIN TeXHilli.

2. The dissertation is devoted to experimental research and study of the influence of methods and conditions of
obtaining, the presence of activator ions on the formation of the structure of thin films
(X0.06Ga0.94)203:Eu3+,Cr3+ (X=Y, La), the peculiarities of their luminescent and photoelectric characteristics, the
determination of methods for increasing the electrical conductivity of these films and, as a result, the creation of
effective luminescent materials for display applications based on them. Among new and promising functional
materials for use in optoelectronics and instrument engineering, thin-film materials based on pure and activated o-
Ga203 films occupy an important place. Such thin films are used in the creation of luminescent displays, means for
recording and visualizing information, and are promising for field-effect transistors, UV- and visible-light-
transparent photodetectors and electrodes, gas sensors, and scintillators. At the same time, the optical and
electrical characteristics of thin films based on 0-Ga203 depend on several factors, including the methods of
preparation and application modes, post-application processing technology, and the presence of impurities
introduced to deliberately alter the properties of the films. Considering that the optical and electrical processes in
films based on 0-Ga203 are largely determined by structural defects, we studied thin films of the general formula
(X0.06Ga0.94)203:Eu3+,Cr3+ (X=Y, La). In such films, part of the Ga3+ ions of the main matrix were replaced by
isovalent Y3+ or La3+ ions, which did not require local compensation of the electric charge. This enables a more
thorough investigation of luminescence centers resulting from defect-induced luminescence. The use of Eu3+ or
Cr3+ions as activators is due to the fact that a number of oxide films activated by these ions are promising red
phosphors that are widely used in optoelectronics and luminescent technology.
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