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II. Etran BukoHnauus JiP
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Ha3Ba eramny: Po3poGeHHs TeXHOJIOTYHUX [IPOLIECiB OTPMMaHHS HAHOKOMITO3UT HuUX IL1iBOK FexOy(Fe)SiOx

METOoOdaMu iOHHOIJIA3MOBOTO Ta MAarH€TpOHHOT O OCAIPKEHHH.
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3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP
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dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
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Poamip opranisarii:
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPHIHYHOI 0ocoou (a6o ITIB ¢pizuuroi 0co6H): Hanjonansuuit pomnn

JIOCJiIKEHb YKpaiHU

Kog, 3a EIPIIOY: 42734019

Micuesnaxo,szeHHa: ByJ1. bopuca I'piHdeHka, 1, m. Kuis, 01001, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442981622

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHSs TexHOJI0rii HAHOKOMIIO3UTHOTO MaTepiasy 1J1s1 BAUCOKOE(PEKTUBHOIO IIOTJIMHAHHS €JIeKTPOMarHiTHOro

BI/II'[pOMiHIOBaHHH

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of nanocomposite material technology for highly efficient absorption of electromagnetic radiation

Pedepat yKpaiHCBKOIO:

3BiT nogaeTrcs B ogHOMy ToMmi: 70 c., 29 puc, 4 Tab., 68 mxepesn. Kimouyosi cnosa: IOHHO-ITJIASMOBA
TEXHOJIOI'IA, EJIEKTPOITPOBIIHICTD, HAHOBKJIFOYEHHS 3AJII3A TA KPEMHIIO, HAHOKOMIIO3KMTHI
TUTIBKY, OKCUJTHI MATPUIIL, CTPYKTYPA TA CKJIAJI, TEXHOJIOTTI, TEPMIYHI BIATIAJIU, GI3UYHI
BJIACTHMBOCTI. O6€eKT JOCIiI)KeHHS — iOHHO-TIJIa3MOBA TEXHOJIOTiSI OTPMMAHHS i CTPYKTYPHI Ta €JIeKTPUYHI
BJIACTMBOCTI HAHOKOMIO3UTHUX I7IiBOK FexOy(Fe)SiOx, mo MicTsTe HAHOBKJIIOUEHHS! 3aJ1i3a B OKCUIHIN MaTpuLii.
Merta npoexTy - po3po6JIeHHS TEXHOJIOTiI OTPMMaHHS BUCOKOE(EKTUBHOTO LIMPOKOCMYTOBOTO NOIJIMHAYA
€JIEKTPOMArHiTHOrO (MiKpOXBMJIbOBOTO) BUIIPOMiHEHHS HA OCHOBi HAHOKOMIIO3UTHUX ILTiBOK FexOy(Fe)SiOx nis
3aXUCTY €JIEKTPOHHOI arapaTtypu Ta JIlofieil TPy 3aCTOCYBaHHI B cucTeMax 6e3IeKy, BifiChKOBIH CIIpaBi Ta OXOPOHU
3/10pOB’sl. B pe3ysibTaTi BUKOHAHHS AaHOTO eTally [IPEKTY PO3pobJIeHi TEXHOJIOTIYHI [IpoLecy 0CalyKeHHs
HAaHOKOMITI03UTHUX IJ1iBOK FexOy(Fe)SiOx MeTo0M i0HHO-1171a3MOBOTO HallMJIEHHS], OTPUMaHi IJIiBKY B Pi3HUX
TEXHOJIOTIYHUX PEXUMAaX i JOCiIpKeHi IX CTPYKTYPHI Ta €JIeKTPUYHI BJIaCTUBOCTI. B npoueci po3pobku
TEXHOJIOTIYHUX IPOLIECiB BCTAHOBJIEHI OCHOBHI (PiKCOBaHi I1apamMeTpu TEXHOJIOTIYHOIO IIPOLIeCy OTPUMAaHHS
HAaHOKOMITI03UTHUX IJ1iBOK FexOy(Fe)SiOx MeTo0M i0HHO-T171a3MOBOr'0 OCA/IKE€HHSI, pO3p006JIeHa Ta BUTOTOBJIEHA
opuriHajbHa MillleHb A1 HanuieHHs IiBoK FexOy(Fe)SiOx 3 pi3HUM CHiBBiIHOMIEHHSIM 3aJli3a Ta KPEMHIIO.
OtpuMaHi Ta JocigKeHi ekcriepruMeHnTanbHi 3pasku 3 rmiiBkamu FexOy(Fe)SiOx 3i 3miHOI0 criiBBinHOmEHHS Fe /Si
nipu ¢ikcoBaHiil TOBIMHI Ta criBBigHOmeHHi O2 /Ar, 3i 3MiHUM cniBBigHOmeEHHs O2 /Ar nipu $iKCOBaHUX TOBLINHI
Ta BinHomeHHi Fe /Si, 31 3MiHOI0 TOBIMHOIO ITpHU (ikcoBaHOMY BinHoweHHi Fe /SiTa O2 /Ar. BcraHOB€eHa
[IPONOPLiMiHA 3a€KHICTb BMiCTY Fe B IiBLi Bifi BifHOIIEHH 3aJ1i3HOI Ta KpEMHI€BOI YaCTUH MillleHi npu ix
OCaJPKEeHHi, 1110 la€ 3MOT'y KOHTPOJIbOBAHO 3MiHIOBATH CKJIaf IIJIiBKU. BCcTaHOBIIEHO, 1110 CTPYKTYpHO-(a30Bi
TpaHcopmaliii HaHoKOMIIO3UTHUX IL1iBOK FexOy(Fe)SiOx Bxe nounHaroTecs pu Temmneparypi signany T = 300 oC.

BcraHoB€HI MeXaHi3MU €JIEKTPOHHOTI'O TPAHCIIOPTY.

Pedepar aHIJIiHCBKOIO:

The report is presented in one volume: 70 p., 29 fig., 4 tabl., 68 sources. Key words: ION PLASMA TECHNOLOGY,
ELECTRICAL CONDUCTIVITY, IRON AND SILICON INCLUSIONS, NANOCOMPOSITE FILMS, OXIDE MATRICES,
STRUCTURE AND COMPOSITION, TECHNOLOGIES, THERMAL ANNEALINGS, PHYSICAL PROPERTIES. The object
of the research is the ion-plasma technology for obtaining and structural and electrical properties of
FexOy(Fe)SiOx nanocomposite films containing iron nanoinclusions in the oxide matrix. The goal of the project is
to develop the technology for obtaining a highly efficient broadband absorber of electromagnetic (microwave)
radiation based on FexOy(Fe)SiOx nanocomposite films for the protection of electronic equipment and people
when used in security, military and health systems. As a result of the implementation of this stage of the project,
the technological processes of deposition of FexOy(Fe)SiOx nanocomposite films by the ion-plasma sputtering
method were developed, the films were obtained in different technological conditions and their structural and
electrical properties were investigated. During the development of technological processes, the main fixed
parameters of the technological process of obtaining FexOy(Fe)SiOx nanocomposite films by the ion-plasma
deposition method were established, the original target for sputtering FexOy(Fe)SiOx films with different ratios of
iron and silicon was developed and manufactured. Experimental samples with FexOy(Fe)SiOx films with the change
in the Fe/Si ratio at the fixed thickness and O2 /Ar ratio, with the change in the O2 /Ar ratio at the fixed thickness



and Fe /Si ratio, with the change in thickness at the fixed Fe /Si and O2 /Ar ratios were obtained and investigated.
It was established that the structural and phase transformations of nanocomposite FexOy(Fe)SiOx films already
begin at the annealing temperature of T = 300 oC. Mechanisms of electronic transport was determined.

Inpexkc YIK: 621.315.5/.6; 621.318.1; 666.65, 621.315.592, 539.2; 538.90405;548 , 538.90405
Koau TeMaTHYHHX PYyOPHK: 47.09, 47.09.29, 29.19

KepiBHHKH po6OTH

Biacue IlpizBuuie Im's I10-0aThKOBI: €Bryx AHatosiit AHTOHOBMY

HayKkoBHu# CTYIiHb: 1. G.-M. H.

BueHe 3BaHHSI: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: TexHOIOTis OTPMMAHHS HAHOKOMIIO3UTHUX M1iBOK FexOy(Fe)SiOx 11 norsmHaHs

eJIeKTpOMaFHiTHI/IX XBWUJIb.

Ha3zpa HTII aHrsi#icbKo0: Technology for obtaining FexOy(Fe)SiOux nanocomposite films for

electromagnetic wave absorption.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3ysbTaTH: TexHoJorii, Marepianu

l'asy3p 3aCTOCYBaHHS: EnekrpoHika Ta 3B's130K; Cucrema 6esmeky; BiiicbkoBa cripasa; CricTema OXOPOHH

3I0pOB's.
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Po3po6iieni TexHoI0rI4HI IPOIECH AI0Th MOSKJIUBICTh OTPUMYBATH HAHOKOMITO3UTHI TIIBKU
FexOy(Fe)SiOx pi3Horo ckyany i 6a3yloTbCs Ha BUKOPUCTaHHI (Pi3sMYHUX METOiB OTprMaHHs. Taki miiBKyu MO>KHA
HAaHOCUTHU Ha KOMIIOHEHTH €JIEKTPOHIKY Ta 3aXMUIIATH iX BiJl €JIeKTPOMarHiTHUX XBUJIb Y BUIIAJKax 6€3[1eKOBUX Ta
BilICbKOBHUX 3aCTOCYBaHb, a TAaKOXK 3aXUILATH JIIOEH Bif| LIKiAJIVBUX €JIEKTPOMAarHiTHUX XBUJIb, 110 TEHEPYIOTHCS
€JIEKTPOHHUMHU IIPUCTPOSIMU Y BUTIATKY 3aCTOCYBaHHS B OXOPOHi 310poB’s. OtpumaHi niiBku FexOy(Fe)SiOx 6ynyTb
MaTH psf, CYTTEBUX NE€PEBAT 5K IOTJIMHAY €JIEKTPOMAarHiTHMUX XBUJIb HAJ, [J1iBKaMH iHIIOTO CKJIaAy i OTpUMaHMMU
xiMiyHUMU MeTosamu. OCHOBHUMM 3 sIKUX €: 1) Fe € HalbinbI mpyugaTHUM MaTepiasom [1Jisi TOTJIMHAHHS
€JIEKTPOMAarHiTHUX XBUJIb, 2) HASIBHICTb JieJIeKTPUYHOI MaTpuli SiOX 3aXUCTUTh HAHOBKJIIOYEHHS 3aJ1i3a Bif
OKHCJIEHHS Ta arjioMepatii, 3a6e31ne4nTb KOHTPOJIb BifICTaHi Mi’k HAHOYACTMHKAMMU 3aJli3a CTabiIbHICTb IJIiBOK Ta

di3uKo-xiMiuHy iHEpPTHICTb.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Tonimuenns SkocTi XUTTA Ta 370POB' HACENIEHHS,
epeKTUBHOCTI /IlaTHOCTUKM Ta JIIKyBaHHS XBOPUX, 3aXUCT €JIEKTPOHHOI arnapaTypy B cUCTeMax Ge3reKku Ta

BilICbKOBOI CITPaBHU.

Brnius HTII Ha moBKiJjs:

BnpoBaaskennss HTII: He snposamxeno

IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 08.2023
3akiHyeHHs eTamy: 12.2023

Crno>kuBavi NPOAYyKILii:

IlepcneKTHBHI PHHKHU:

XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMII 06CAT iHBECTHILiH, THC. TPH.: 100000
IIpagBa, 10 HaAAIOTHCSI iIHBECTOPY MicJIsi 3aBepIIEHHs POOOTH: CrisnbHi npasa Ha HTTI
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHS: Tak
IToTeHUiaILHUM 00CAT IPOAAXKY, THC. TPH.: 1000000

OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB): 3
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IX. Bi6sriorpadiuyHuii onuc
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2. Melnik V.P. Luminescent properties of the structures with embedded silicon nanoclusters: Influence of
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