O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0224U000255

Jep>kaBHUH peecTpauiliHUI HOMeP: 0123U100377

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 04-01-2024

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: Po3poGnenHs matepiaiB asst iHTepdepeHLiiiHoi OnTHKY iHppayepBOHOTO Aiara3oHy CIEKTPY Ta

ONTUYHUX €JIEMEHTIB.
IToyaToK eTamy: 01.2023
3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 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

Poamip opranisarii:

TenedoH: 380487662044

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuuHmi 06csar ¢piHaHcyBaHHS (THC. rpH.): 1700.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pob6seHHs marepiaiB Ass iHTep@epeHLiiHOI ONTUKY iHYPauepBOHOTO [lialla30Hy CIIEKTPY Ta OINTUYHUX

eJIEMEHTIB.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of materials for interference optics of the infrared range of the spectrum and for optical elements

Pedepar yKpaiHCBKOIO:

OG6’eKT BOCiIKEHHS — MaTepianu A1 inTeppepeHLiiHUX TOKPUTTIB iH(PPavYepPBOHOTrO Iiala3oHy CIEKTPY 3
BUCOKOIO IIPO30PICTIO Ta 3aJaHUMU 3HAYEHHSIMU [TI0Ka3HMKA 3aJI0MJIEHHS 1 BUCOKOI0 MEXAHIYHOIO MIlJHICTIO — He
Hkde rpynu 0. Meta poboTH NoJIsirae y CTBOPEHHI MaTepiajiB HOBOTO IOKOJIiHHS AJ1s1 iH(ppauepBOHOI ONTUKY Ta
BiANOBiIHUX NIPUCTPOIB. KpUCTaliuHy CTPYKTYpPYy BUXiIHUX MOPOIIKIB Cy/1b(}ify LIMHKY Ta KOMIIO3UTIB CUCTEMU
ZnS-Ge BU3HAYaJIM PEHTTEeHIBCbKUM (Pa30BUM aHaJi30M, MOP(OJIOTiI0 YaCTHHOK — €MiCiliHOI0 CKaHyBaJIbHOIO
€JIEKTPOHHOIO MiKPOCKOIIi€10, €JIEMEHTHUI CKJIaJ, OKPEMUX 3Pa3KiB — eHeprogucrepciiium
PEHTTE€HOCIEKTPAJILHAM aHaJIi30M M YTOYHIOBAJIM CIIEKTPOCKOIIIYHMMU METOAAMU: iH(PPauepBOHOIO
CIEKTPOCKOIII€I0 IPONYCKaHHS, €IEKTPOHHOIO CIIEKTPOCKOIi€0 A1(y3HOro BiIOUTTS Ta (POTONOMIHECLEHTHOIO
CIIEKTPOCKOIIi€I0. 3pa3Ky BUIIPOOYBAHO METOLOM TEPMiYHOTO BUIIAPOBYBAHHS Y BAKYYMHMX KaMepax CIiibHO 3 KI1
CneujanbHOro npunagobynyBaHHs «ApceHasny, TaM e IPOBEIEHO BUMipY ONTUYHUX i €KCIIyaTallilHUX
[apaMeTpiB Ofep>KaHUX MOKPUTTIB. [IpoBeneHo onTuMisanio ckiany gOCHiIHMX 3pa3KiB ZnS-B203, KoMno3uris
ZnS-Ge-B203 ta GeO-B203, BcTaHOBIEHO MeXaHi3M Jii 06aBKH (3B's13yt04umii oMilKy ZnO y Iepumnx ABOX Ta
crabinizytounit cknag GeO y TpeTboMy). BurorosneHo pociinHi 3pasku marepiais 1o 100 r KOXXHOTo, CKIaZeHo Ha
HUX J1a00paTOpHi perjaMeHTU. [IokazaHO MOXJIMBICTb 3aCTOCYBAHHS HEPYIHIBHUX CIIEKTPOCKOINIIYHUX METOMIB IJIs1
€KCIIPECHOTO KOHTPOJIIO CKJIaJly MaTepiaiB Ta HasBHUX AOMIIIOK. [IpoBeieHO BUIPOOYBAaHHS METOLOM TEPMIi4YHOTO
(pe3ucTUBHUM BapiaHT) BUIIAPOBYBAHHS y BaKyyMi JOCiIHUX 3pa3KiB MaTepiaiB, I0Ka3aHo ix BiOBiIHICTb 1O
BMMOT TE€XHIYHOTO 3aBaHH, CKJIaIEHO IPOTOKOJIA BUIIPOOYBaHb. ['ay3b BUKOPUCTAHHS — OIITUYHE

IpUIafo6yayBaHHS.

Pedepar aHIJIiHCBKOIO:

The object of research is materials for interference coatings of the infrared range of the spectrum with high
transparency and specified values of the refractive index and high mechanical strength - not lower than group O.
The goal of the work is to create a new generation of materials for infrared optics and related devices. The crystal
structure of the initial powders of zinc sulfide and composites of the ZnS-Ge system was determined by X-ray
phase analysis, the morphology of the particles by emission scanning electron microscopy, the elemental
composition of individual samples by energy dispersive X-ray spectral analysis and specified by spectroscopic
methods: infrared transmission spectroscopy, diffuse reflection electron spectroscopy, and photoluminescence
spectroscopy. The samples were tested by the method of thermal evaporation in vacuum chambers together with
SE of Special Instrumentation «Arsenal», measurements of the optical and operational parameters of the obtained
coatings were also carried out there. The composition of ZnS-B203 test samples, ZnS-Ge-B203 and GeO-B203
composites was optimized, the mechanism of action of the additive was established (binding ZnO admixture in the
first two and stabilizing composition of GeO in the third). Test samples of materials of 100 g each were made,
laboratory regulations were drawn up for them. The possibility of using non-destructive spectroscopic methods
for express control of the composition of materials and available impurities is shown. Tests were carried out by the
method of thermal (resistive variant) evaporation of test samples of materials in a vacuum, their compliance with
the requirements of the technical task was shown, test protocols were drawn up. The field of use is optical
instrumentation.

Inpexc YIK: 546, 546.289+546.47:546.221.1+546.273.31



Koau TemaTHYHHUX pyOpHK:31.17.15

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: 3inuenko Bikrop depociitoBny
HayKoBHH CTYIiHb: 1.X.H.

BueHe 3BaHHS: npodecop

Inentudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Hassa HTII ykpaiHCBKOIO: Marepianu 11 iHTeppEpeHIiHNX TOKPUTTIB 3 BACOKUM MOKa3HUKOM

3aJI0MJIEHHS Ta MEXaHIYHOIO MilIHiCTIO Ha ocHOBI ZnS Ta GeO, neropaHux mob6askow B203.

Ha3zpa HTII aHrsiiicbKO0: Materials for interference coatings with high refractive index and mechanical
durability based on ZnS and GeO doped with B203 additive.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: Martepianu

l'asy3s 3acTOCyBaHHS: OnruyHe Npuiago6ynyBaHHS.
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: locnimkeHHs crpssMoBaHO Ha CTBOPEHHS MaTepiasis ijist iHTepdepeHifiHOI ONTUKY
yabTpadioneToBoro, BUAMMOro Ta iHbpauepBOHOrO fiana3oHiB criekTpy. [lepen6adyeHo 3aCTOCYBaHHS B ONITUYHOMY

npui1ago0yAyBaHHi Ta BilICBKOBIl TeXHilli.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoyKuii (Matepiasis,

TEXHOJIOTI} TOIO) AJ1s1 3a0e3MeYeHHs] eKCIIOPTHOrO IIOTEeHIialy Ta 3aMillleHHIo iMnopTy, EKkoHoMis MartepiasniB
Bnyins HTII Ha moBKiJjis:
BnposapaskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 01.2023
3aKkiHyeHHs eTamy: 12.2023
Cno>kuBavi NpOAYKILii: [TixnpuemcTBa ONTUYHOTO NPUIAno6yyBaHHs YKpaiHy.
IlepcrieKTHBHI PUHKH: Vkpaina, CIIIA, I3painb, kpainu Basrii.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUE 0OCST IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc
1. 3inuenxo B.®., Marynos [.P., MozkoBa O.B., l'opmteiin B.A. IIpo6ieMa OKCUIHUAX TOMIIIOK y Cynbdini HUHKY —

Matepiani ns inppayepBoHoi onTuku (Ornsn). [TutanHs ximii Ta XiMivyHOI TexHosorii. — 2023, N2 3. - C. 22-28.
http:/ /dx.doi.org/10.32434 /0321-4095-2023-148-3-22-28



2. Zinchenko V., Magunov 1., Mozkova O., Gorshtein B. Effect of boron oxide on operational properties of coatings
obtained from germanium oxide and zinc sulfide for IR optics. 8th International Materials Science Conference
HighMatTech-2023. October 2-6, 2023, Kyiv, Ukraine. - 174 p. - P. 79.

3. Zinchenko V.F., Mazur O.S., Magunov LR., Gorshtein B.A., Bechelany M., Miele Ph., Volchak G.V. Physico-
chemical properties of thin-film coatings obtained by thermal evaporation in a vacuum of samples ZnS-Ge-B203.
Book of abstracts of Ukrainian Conference with International Participation «Chemistry, Physics and Technology of
Surface» - Kyiv, 11-12 October, 2023. - 198 p. - P. 175.
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