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Pedepar:

1. B pucepTalii HaBe[leHO pe3y/bTaTy JOCiIKeHb MeXaHi3MiB (OTOCTUMYJIbOBAHOTO [IPOTPABJIIOBAHHS Ta
IIPOTPABJIIOBAHHS HA PEBEPCUBHUX [IEPETBOPEHHSX B TOHKUX BifjlIaJIEHUX I1J1iBKAX XaJIbKOT€HIIHUX CKJIONOLiOHMX
HaniBnpoBinHUKiB (XCH), a TaKO>XX peBEPCUBHOTO (POTONOTEMHIHHS B HAHOKOMITIO3UTHUX CTPYKTypax As2S3 /SiO1.5.
3aIporoHOBaHO TEXHOJIOTII0 BUTOTOBJIEHHS] HAHOKOMIIO3UTHUX NIOPYBAaTUX CTPYKTYP nc-Si-SiOx Ta
€KCIIEPUMEHTAJIbHO BUBUEHO iX CBITJIOBUIIPOMIHIOIOYi BJIACTUBOCTI. BCTaHOBJIEHO, 1O IBUAKICTh
(POTOCTHMMYJILOBAHOTO PO3UYNHEHHS TOHKUX IIiBOK XCH 3pocTae 3i 30ibII€HHSIM iHTEHCUBHOCTI OCBITJIEHHY, a ii
CIIEKTPAaJIbHA 3QJIEXKHICTh KOPEJIIOE 3i CIIEKTPOM NOTIIMHAHHA M1iBOK XCH, 110 BKa3ye Ha Te, 110 OCHOBHUM

daxTOpOM, KU 3yMOBIIIOE edeKT (POTOCTUMYILOBAHOIO TPABJIEHHS, € KiJIbKICTh IIOIJIMHYTOI CBITJIOBOI eHeprii B



OIVHMLIIO Yacy i, BiAMoBigHO, KOHIIeHTpallisl pO3ipBaHMX 3B’A3KiB Ta CaM0O3aXOIJIEHUX eKCUTOHIB B €KCIIOHOBaHiN
niBi. [TokazaHo, mo peBepcuBHi POTOCTUMYIbOBAHI 3MiHM Y BifnaneHux miiBkax Ge25Se75 cynpoBOIKyIOTbCS
PYVHYBaHHSIM iX OCHOBHUX CTPYKTYPHHUX OJMHUIb Ta 301/Ib1IE€HHSIM KOHLIEHTpPAallii TOMOIIOJISIPHUX 3B'S13KiB
XajyibKoreHy. lle mpu3BOAUTh 10 3pOCTaHHS IIBUAKOCTI pO3YMHEHHSI IPOEKCIIOHOBAHUX IIiBOK Ge25Se75 B
IIPOTPaBJIlOBavax. BUsiBIEeHO, 0 e(PEKTUBHICTb PEBEPCUBHOTO (POTONIOTEMHIHHSI B HAHOKOMIIO3UTHUX CTPYKTYpPax
As2S3 /SiOx MOHOTOHHO 3pOCTaE€ 3i 3MEHIIEHHSIM PO3MipiB HAaHOKJIACTePiB XaJIbKOTreHiny. BcTaHoByieHo, 10 Npu
¢dopmyBaHHi HaHOKOMITO3UTIB As2S3 /SiO1.5 BinOyBaeTbCs po3zineHHs (a3 xaJbKOTeHily Ha KacTepy, 36aradeHi
MUII'SKOM Ta CipKOI0, €KCTIOHYBAHHS SIKUX [TPU3BOAUTS J10 IEPEPO3INOiny 3B'3KiB. PO3p06s1eHO Ta 3al1aTeHTOBAHO
TEXHOJIOTiuHi ITpouecy iHTepdepenwiliHoi poTtomitorpadii Ha Binnanenux niiBkax XCH (B TOMy 4MCIIi Ha CIIOJTyKax
6e3 BMiCTy MUIII'SIKy) Ha OCHOBi €(eKTiB (POTOTPaBJIEHHS Ta TPaBJIEHHS HA PEBEPCUBHUX [1€PETBOPEHHSIX.
[IponeMOHCTPOBaHO NePEBAry LUX TEXHOJIOTIN Ta MOXJIMBOCTI iX IPAKTUYHOTO 3aCTOCYBAHHSI [ BUTOTOBJIEHHS
MIKPO- Ta HAHOCTPYKTYPOBAHMUX €JIEMEHTIB Pi3HOMaHITHOTO NIPU3HAYE€HHS. BCTaHOBIIEHO, 1110 IIPOLEC
TEPMOCTHUMYJIbOBAHOTO po3zisieHHs ¢a3 B miliBKax SiOX MOXKHA onucaTy SIK rpouec Audysii aToMiB KMCHIO 3
obsacreil Mo6JM3y KpEMHIEBUX 3apOJKiB Ta BU3HAU€HO KoedilieHTn nudysii KucHio B 1jux 1iiBkax. [lokasaHo, 1m0
BHACJIIIOK iMIUIaHTaLil iOHaMU BYIJIELO TOPYBAaTUX IUIBOK SiOX, BiAnaiy ix y BaKyymi Ta CEJIEKTUBHOIO TPaBJIEHHSA
B nnapax HF ¢popmyeThbcsl TOHKOLIAPOBA CBITJIOBUIIPOMIiHIOIOYA CTPYKTYPA, crieKTp PJI K01 0XOILII0€ MaliKe BCIO
BUIMMY Ta 6;1vokHIO [Y 0671acTh criekTpy. [IpofieMOHCTPOBAHO MOSKJIMBOCTI BIUIMBY Pi3HOMaHITHUMU 0OpOoOKaMu Ha
CBITJIOBUIIPOMiHIOIOYi XapaKTEPUCTUKH BiillaJIEeHNX NIOPYBATUX IIiBOK Nnc-Si-SiOx. nsxoM PpTOp-BOAHEBO]
06pOOKU NOCITHYTO 301/IbIIEHHS] iIHTEHCUBHOCTI (POTOIOMIHECLIEHLIiT IUX CTPYKTYP Oi/bll HiXK HA ABa MOPSIAKY Ta
KOHTPOJIbOBAHOI'O 3MillleHHS ii CMyTY B BUCOKOEHEPreTUYHY 00JIaCTh CIIEKTPY, 3aBIsIKU 3MEHIIEHHIO po3MipiB nc-Si

i macuByBaHHIO 06ipBaHUX 3B'sI13KiB Ha MeXi Noiny nc-Si/SiOx

2. The dissertation presents the results of investigations of the mechanisms of photostimulated etching and
etching on reversible transformations in thin annealed films of chalcogenide vitreous semiconductors (CGS), as
well as reversible photodarkening in As2S3 /SiO1.5 nanocomposite structures. The technology of the formation of
nanocomposite porous structures of nc-Si-SiOx is proposed and their light-emitting properties are experimentally
studied. It was found that the rate of photostimulated dissolution of thin films of CGS increases with increasing
light intensity, and its spectral dependence correlates with the absorption spectrum of films of CGS, which
indicates that the main factor that determines the effect of photostimulated etching is the amount of absorbed
light energy per unit time and accordingly, the concentration of broken bonds and self-trapped excitons in the
exposed film. Mechanisms explaining these phenomena have been proposed and a new class of inorganic
photoresists has been developed. It was shown that reversible photostimulated changes in annealed Ge25Se75
films are accompanied by the destruction of their basic structural units and an increase in the concentration of
chalcogen homopolar bonds, which leads to an increase in the dissolution rate of the exposed Ge25Se75 films in
the etchant. It was found that the efficiency of reverse photo darkening in nanocomposite As2S3 /SiO1.5 structures
monotonically increases with a decrease in the size of chalcogenide nanoclusters. It was found that during the
formation of As2S3/SiO1.5 nanocomposites, the chalcogenide phases are separated into clusters enriched in
arsenic and sulfur, the exposure of which leads to a redistribution of bonds. The processes of interference
photolithography on annealed films of CGS (including compounds without arsenic) based on the photo-etching
and etching on reverse transformations effects were developed and patented. The advantages of these
technologies and the possibilities of their practical application for the manufacture of micro- and nanostructured
elements for various purposes are demonstrated. It has been established that the process of thermally stimulated
phase separation in SiOx films can be described as the process of diffusion of oxygen atoms from regions near
silicon nuclei and the diffusion coefficients of oxygen in these films have been determined. It was shown that as a
result of implantation of porous SiOx films by carbon ions, annealing in vacuum, and selective etching in HF
vapors, a thin-layer light-emitting structure is formed, the PL spectrum of which covers the visible and near-IR
spectral regions. The possibilities of the influence of various treatments on the light-emitting properties of
annealed porous nc-Si-SiOx films are demonstrated. Due to a decrease in the size of nc-Si and passivation of
dangling bonds at the nc-Si / SiOx interface an increase in the photoluminescence intensity of these structures by



more than two orders of magnitude and a controlled shift of its band to the high-energy region of the spectrum
were achieved by fluoride-hydrogen treatment
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