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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJai30BaHOI BYEHOI pazu): [l 26.199.01

IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI 0COOM: [HCTUTYT (isnKyu HaNiBIPOBiAHMKIB iMeHi B.€.JlamkapboBa
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOH: [HCTUTYT (isnKyu HaNiBIPOBiAHUKIB iMeHi B.€.JlamkapboBa
HAH Ykpainu

Kopg, 3a €IPIIOY: 05416952

Micue3Haxoa>KeHHs: np. Hayku 41, 03028, m. Kuis-28
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PyGPHK: 29.19.21

Tema guceprauii:
1. PapianifiHO-CcTHMYJ/1bOBaHi €(PeKTH B KDEMHIN-OKCHUTHUX I1JIiBKaX 3 HAHOBKJIIOYEHHSIMU KPEMHII0

2. Radiation-induced effects in silicon oxide films with silicon nanoinclusions

Pedepar:

1. JocmipykeHi 3MiHU CTPYKTYPHUX i CBITJIOBUIIPOMIHIOBAaJIbHUX BJIACTUBOCTEN CUCTEM KPEMHIN-OKCUIHUX IIIBOK 3
HAaHOBKJIIOUEHHSIMU KPEMHIIO BHACIIOK Aii pajialilHuX Ta pagialiiHO-TepMiuHuxX 06po6oK. Briepuie
eKCIIEpMMEHTAaJIbHO II0Ka3aHo, 110 Masnono3ose (1000-100000 pan) ramma-olpoMiHEHHS 3aTHE IIPUBOUTU 1O
MifgBUIeHHS iIHTeHCUBHOCTI doTosmoMinecueHuii nc-Si/SiO2. Lieit edeKT NosICHIOETHCS paiallifiHO-
CTMMYJIbOBAHOIO I1aCHBALli€l0 LEHTPIiB 6€3BUIIPOMIHIOBAILHOI pEKOMOiHALIil Ha MOBEPXHi HAaHOKpHCTaiB. [TokasaHo,
110 1pu 6inbIIKX H03ax ioHidyiouoi panianii (~10000000 pan) inTeHCcHBHICTb (HOTOMIOMIHECLIEHIIii 3MEHIIYEThCS 10 2
pasiB. OnpoMiHEHHs KPEMHIN-OKCHUIHUX IITiBOK 3 aMOP(QHMMY HAaHOBKJIIOYEHHSIMU KPEMHIIO Y BCbOMY [lialla30Hi
103 (1000 - 10000000 pan) npu3BOAUTS JIMIIE 10 3MEHIIEHHS iHTEHCUBHOCTI poToMoMiHecHeHLii. PanianiiiHi
nedeKTH, sIKi IPU3BOAATh 40 YACTKOBOTO raciHHs (GOTOIOMIHECLeHIIii, XapaKTePU3YIOThCS PO3INOAiIEHOIO
eHeprieto akTuBaii 3 Makcumymom 0,96 eB ta vactotHuM Pakropom 10000000 1/c. O6roBopIoOTHCS IPUPOLA



Takux AeeKTiB Ta MeXaHi3MU ix yTBOpPEeHHsI. BusiBieHO eeKT 3Ha4YHOrO (1o 25 pasiB) mifgcuieHHs
doromominecneHii Ha 3pa3kax nomnepenHbo onpomMineHux no3amu 10000000 pag Ta OJATKOBO MiggaHUX a60
i3oxpoHHOMY Bianasny B iHepTHil atmocdepi npu Temneparypax 200 - 500 C, abo Binnany npu remneparypi 450 C B
atMocdepi BoiHI0. 3alporOHOBaHUN MEXaHi3M pafialifiHO-TepMiyHOro MifBUIIeHHS iHTEHCUBHOCTI

doromominecuenii.

2. Influence of radiation and radiation-thermal treatments on structural and light-emitting properties of silicon
oxide films with embedded silicon nanoinclusions. It was shown firstly that small doses (1000-100000 rad) of
gamma-irradiation lead to enhancement of photo-luminescence intensity in nc-Si/SiO2 samples. This effect was
explained by radiation-induced passivation of recombination centers on the nanocrystalls surface. It was shown
that after high doses (~10000000 rad) of irradiation photo-luminescence intensity decreased up to 2 times.
Radiation treatment of silicon oxide films with embedded amorphous silicon inclusions resulted in photo-
luminescence intensity decrease within the whole (1000-10000000 rad) range of doses. Radiation defects which
bring to partial quenching of photo-luminescence are characterized with distributed activation energy of
annealing with peak position at 0,96 eV and frequency factor of 10000000 1/s. Nature of such defects and
mechanisms of their creation are discussed. The effect of significant (up to 25 times) photoluminescence
enhancement was detected on the nc-Si/SiO2 samples which were irradiated with doses of 10000000 rad and
additionally treated by isochronal annealing (200 - 500 C) in the inert atmosphere or were annealed at the
temperature of 450 C in the hydrogen ambient. The mechanism of radiation-thermal photoluminescence intensity
increase was suggested.
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