O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0221U100599

Jep>kaBHUH peecTpaniliHUI HOMep: 0119U002036

Oco06J1uBi TO3HAYKHU: Binkpura

HJaTa peecrtpamnii: 07-01-2021

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: [locnimkenHs B3aemopil y cucremax tury epmatiit - cysboin (Gropun) merasy 11 rpynu - okcug,
Bopy
IToyaTok eramy: 01.2020

3akiHYyeHHs eTamy: 12.2020

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): Dizuko-XiMiuHMIt IHCTUTYT iM.

O. B. borarcbkoro HanioHanbHOI akageMii HayK YKpainu

Kopg 3a €IPIIOY: 03534535

Micue3HaxoaKeHHS: Jlioctnopdceka nopora, 6yx. 86, M. Oneca, Opecobka 0631., 65080, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs
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Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 54, M. Kuis, Kuiscbka 06:1., 01030, Yrpaina
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IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimxeHHs B3aeMogii y cuctemax I'epmaniii - okeup (cynsdin, propun) merainy I1-1V rpyn - okcup bopy 3 meToto

CTBOPEHHS MaTepiasiB A iHTepdepeHLiiiHoi onTuky [Y mianasoHy CIeKTpy

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Study of interaction in the systems Germanium - oxide (sulfide, fluoride) of metal of II-IV groups - Boron oxide
with the aim of creation of materials for the interference optics of an IR interval of a spectrum

Pedepat yKpaiHCBKOIO:

O06’eKTOM OCIIIIPKEHHS € B3aeMO[isl OKCUTiB, cybdiniB Ta propunis metanis II-IV rpyn 3 ['epmaHieM Ta oKCUAOM
Bopy 3 yTBOpEHHSIM CKJIA[JHUX CIIOJYK Ta ii BIVIUB HA IPOLLECH TEPMIYHOIO BUMIAPOBYBAHHS y IJINOOKOMY BaKyyMi.
Liztb po6OTH — PO3BUTOK YSIBJIEHD [IPO MEXAHIi3M B3a€MOJii MiXK OKCUITHMMU JOMIIIKaMU y cUCTeMax ['epmaHini
—cynbdin, ~Gropu MeTaly Ta OKCUIOM Bopy 3 MeTOI0 IXHBOTO 3B'$1I3yBaHHS y CKJIa[IHi CIIOJYKU. SIK MeToau
IOCJiIKeHHsI 3aCTOCOBaHO Y CIIeKTPOCKOII0 IIPONYCKAHHS, CIIEKTPOCKOIIiI0 AU(Y3HOTO BilOUTTSI, PEHTT€HiBCbKUI
(a3oBuil aHaJIi3, XiMIYHMI PEYOBMHHUN aHaJi3. 32 JOIIOMOTOI0 3aCTOCOBAHOTO KOMIIJIEKCY €KCIIEPUMEHTAJIBHAX
METO/IiB BCTAHOBJIEHO 3HUKHEHHS (a3 OKcuAiB 3 cyabdiny LIMHKy Ta pTopuay MarHilo i 1osiBy HOBUX, CKIaIHUX
OKCHUJIiB TUIly 60paTiB pi3HOro ckiany. lle cripusiTiMe KOHIPyeHTHOMY BUIIapOBYBaHHIO KOMIIO3UTiB Ge-ZnS Ta Ge-
MgF2 3 yTBOpEHHSIM HAaHOKOMIIO3UTHUX IIOKPUTTIB Ha MiJIKJIaJJKax 3 BUICOKMMHU €KCIUIyaTaliiiHUMU IIapaMeTpaMU.
PesysibTaTl pOGOTH CJlifl BUKOPUCTATHU 1,151 TPOBEIEHHSI BUIIPOOYBaHb 3pa3KiB 3a3HAYE€HUX CUCTEM SIK
n1iBKOyTBOpIolounx MaTepiaiis i3 CVD - MexaHi3MOM BUIIapOBYBaHHS Ta KOHHeHcallil. PoboTa Mae 4iTKy
[IPaKTU4HY 3HAYMMICTh, OCKIUJIbKHU ii CIIDSIMOBAHO HA CTBOPEHHS IIPUHLMIIOBO HOBUX MaTepialiB [JIs
inTepdepeHnuiiHoi onTuky [Y AianaszoHy crekTpy. 3aCTOCyBaHHSI HOBUX MaTepiajiB y OITUYHOMY
npuiano6yaysanHi [ nianasoHy Biikpre HOBI NEPCIEKTUBHU SIK [J11 MUPHUX Liijieil (mo6yToBa TeXHiKa,
aCTPOHOMIUHI Ipuaan), Tak i AJis 3MilJTHEHHSI 000POHO3[ATHOCTI AEP>KaBU, CIIPUSTAME IiJIBUILLLEHHIO aBTOPUTETY
BITYMBHSHOI HayKM i TEXHIKM. 3 LIi€l0 METOIO Y MTOJIAJIbIIOMY €pe16a4€HO IIPOBEIEHHS BUIIPOOYBAHHS
pPO3p06JIeHUX Y POOOTI MaTepiasiB TepMiUHMM BUIIAPOBYBAHHSIM Y BaKyyMi Ta JOCiIPKEHHS Olep’KaHUX

iHTepdepeHLiiTHUX MOKPUTTIB 3 PEKOMEHALIISIMY 100 iXHbOTO BITPOBAJ>KEHHSI.

Pedepar aHr1ilicbKOIO:

The object of research is the interaction of oxides, sulfides and fluorides of metals of groups II-IV with Germanium
and Boron oxide with the formation of complex compounds and its influence on the processes of thermal
evaporation in deep vacuum. The aim of the work is to develop ideas about the mechanism of interaction between
oxide impurities in Germanium systems - metal sulfide, metal fluoride and Boron oxide in order to bind them into
complex compounds. Infrared transmission spectroscopy, diffuse reflection spectroscopy, X-ray phase analysis,
chemical substantial analysis were used as research methods. Using the applied set of experimental methods, the
disappearance of the phases of oxides from Zinc sulfide and Magnesium fluoride and the appearance of new,
complex oxides such as borates of different composition were established. This will promote congruent
evaporation of Ge-ZnS and Ge-MgF2 composites with the formation of nanocomposite coatings on substrates with
high performance parameters. The results should be used to test samples of these systems as film-forming
materials with CVD - evaporation and condensation mechanism. The work has a clear practical significance, as it is
aimed at creating fundamentally new materials for interference optics of the IR spectrum. The use of new
materials in the optical instrumentation of the IR range will open new perspectives both for peaceful purposes
(household appliances, astronomical instruments) and for strengthening the state's defense capabilities, will
increase the authority of domestic science and technology. For this purpose, further testing of the materials
developed in the work by thermal evaporation in vacuum and research of the obtained interference coatings with
recommendations for their implementation.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: Marepianu g inTepdepenuiitnoi ontuku 14 ianasony crexkrpy
Ha3zpa HTII aHrsiicbKO0: Materials for the interference optics of IR range of spectrum
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu

I‘alesb 3aCTOCYBaHHSI: OnTuyHe Npuago0y yBaHHs

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Pospo6ieno nepcrnekTrBHi MaTepianu Ha 0CHOBI cucteM l'epmaiit — okeug, (cysibdim, dropus)
MeTany — okcug, bopy, 1o BosIoAiioTh 31aTHICTIO A0 CliibHOro BunaposyBanHs 3a CVD (“Chemical Vapor
Deposition”) - MexaHi3MOM 3 YTBOPEHHSIM HaHOCTPYKTYPOBAHMX IIOKPUTTIB, IIpo3opux y IY nianasoHi cnekrpy Ta

MaIOTh HAJJBUCOKI €KCIIyaTalliliHi BJJACTUBOCTI (MEXaHiYHa MILJHICTh Ta OIITUYHA IIPO30PiCTh).

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI mpoyKIiii (Matepiasis,
TEXHOJIOTI} TOIO) AJ1s1 3a6e3eYeHHs] eKCIIOPTHOrO IIOTEeHIialy Ta 3aMilleHHIo iMropTy, [TinBuiieHHs

0060pPOHO3IaTHOCTI KpaiHu
Bnyins HTII Ha moBKiJjis:
BnposapaskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 01.2020
3akiHyeHHs eTamy: 12.2020
Crno>kuBavi NPOAYKILii: [linnpuemMcTBa ONTUYHOTO NIPUIIAL06Y/yBaHHS
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HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
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OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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