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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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1. On'TMYHi BJIaCTUBOCTI KDEMHI€BUX, FT€pMaHi€BUX i ByIJleLiEBUX HAHOCTPYKTYP, OLEPKaHUX IMILJIaHTALi€l0

2. Optical properties of silicon, germanium and carbon nanostructures, obtained by ion implantation

Pedepar:

1. luceprarnis npucBsYeHa €KCIIEPUMEHTATILHOMY JOCIIII)KEHHIO ONITUYHUX BJIACTUBOCTEN KPEMHIEBHUX,
repMaHi€BUX KBaHTOBMX TOYOK Ta BYTIJIELIEBUX KilacTepiB B SiOZ2-MaTpulli Ta SOCIIIIKEHHIO IPUXOBaHUX mapis SiO2,
SiC, SixGel-x B KpeMHii, 0 popMyBanIucs 3a JOIOMOro0 iOHHOI iMIIIaHTalii Ta HACTYIIHOTO
BHCOKOTEMIIEpPATyPHOro Bifmnainy. BctaHOBJIeHO, o BUnpoMinioBaHHs Si/SiO2:Si+ 3paskis B ob67acTi 620 HM i 740
HM Mae pisHy npupony. Ilepma cmyra ®JI mae gedextHy npupoay. Jpyra cmyra noB'si3aHa i3 pOpMyBaHHSIM
KPEMHI€BUX KBAaHTOBUX TOYOK B SiO2-Marpuui. MetogoM criektpockorii KPC oLiHeHO po3Mipy HAHOKPUCTAJIITIB Si
Ta Ge B SiO2. BCTaHOBJIEHO KOPEJIALII0 MK CTPYKTYPHUMHU OCOOJIMBOCTSIMU BYIJIELI€BUX KIAacTePiB B SiO2-MaTpulli
ta inTeHcusHicTio OJI Si/SiO2-cTpykTyp, iMIanToBanux ioHamu C+. ONTUYHUMHU METOIAMU BCTAHOBJIEHO, 110
BiIMiHHICTb iOHHUX PafiiyCiB aTOMIB KMCHIO Ta BYTJIELIO BiJl IOHHOTO pafiiyca KpeMHilo MOXe 6yTH BUKOPUCTaHa IIPU
noABiyHiM iMnanTauii ionis O+ ta C+ 11 epeKTuBHOro (poOpMyBaHHs B KpeMHIi NpuxoBanux mapis Si0O2 a6o SiC.
BusHayeHO BEJIMYMHY Ta PO3IOLII MEXaHIYHUX HATIPYKEHb B Lapax Si, [0 BUHMUKAIOTh IIPY iOHHO-TIPOMEHEBOMY

CUHTe3i NpuxoBaHux SixGel-x mapis.



2. The thesis is devoted to the experimental studies of optical characteristics of silicon and germanium quantum
dots as well as carbon clusters in SiO2-matrix and investigation of buried layers in silicon, formed by ion
implantation and subsequent high-temperature annealing. The emission of Si/SiO2:Si+ samples in the range of 620
nm and 740 nm is shown to be of different nature. The first photoluminescent band results from defects. The
second band is related to the formation of silicon quantum dots in SiO2-matrix. The size of Si and Ge
nanocrystallites in SiO2 is evaluated by Raman spectroscopic technique. A correlation between structural features
of carbon clusters in the SiO2-matrix and the photoluminescence intensity of C+ implanted Si/SiO2 structures is
obtained. As follows from the optical methods the difference in the ion radii of oxygen and carbon from that of
silicon can be used at double implantation of O+ and C+ ions for efficient formation of SiO2 and SiC buried layers in
silicon. The values a nd distribution of mechanical strains in Si layers, arising under ion-beam synthesis of buried
SixGel-x layers are obtained.
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