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4. JI>xkepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK
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KIIKBK: 6541030

Hanpsm ¢inancyBanHs: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS

J>kepesia piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii o6csr pinaHcyBaHHS 3a 3BiTHMIH eTam: 2481.220 THC. TPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

JocmipKeHHsT BIUIMBY KUCJIOTHO-OCHOBHOI B3aeMofii Ha BJIACTUBOCTI cucteM okcup bopy - ¢ropupg merany II-IV rpyn

Tlepiogu4HOI crcTeMu SIK OCHOBM MarepiasiB s iHTepdepenuiiiHoi ontuku YO, Bugumoro Ta [Y nianasoHis cekTpy

Ha3sBa po6oTH (aHrJ1)

Investigation of the effect of acid-base interaction on the properties of systems Boron oxide- fluoride of metal of groups II-1V of
the Periodic Table as the basis of materials for interference optics of UV, visible and IR spectral ranges

Pedepar (ykp)

OG6’eKTOM [OCTIIKEHHSI € KMCJIOTHO-OCHOBHA B3aeMOJisl y cucTeMax okcun bopy-¢ropug merany II-IV rpyn (MgF2, ScF3,
(Zr Hf)F4). MeToro pob0OTH € BCTAaHOBJIEHHSI BIIJIMBY J00AaBKU OKCUAY Bopy Ha CTPYKTYpy Ta ONTW4YHI BJIACTUBOCTI (PTOPULIB IS
MOJKJIMBOTO iX 3aCTOCYBaHHS SIK MaTepiajiB iHTepdepeHLiiHOI ONTUKU. I3 3aCTOCYBaHHSIM METOHiB BHMCOKOTEMIIEPATYPHOTO
CHHTE3y y iHEPTHOMY CEpeJOBUIi, PEHTreHiBCbKOTrOo (pa3oBoro aHamlidy Ta IY crnexTpockomii IMpOMyCKaHHS BCTaHOBJIEHO
BiIMIHHOCTI B xapakrepi 3a3HayeHoi B3aemogii. IIpoBeneHO BUIPOOYyBaHHS QTOPUIIB METaNiB METOLOM TEPMiYHOTO
BUIIAPOBYBAHHS y BAaKyyMi Ta BCTAaHOBJIEHO BILJIUB TEPMiUHOi 06POOKM Ha iXHi CTPYKTYpPHi Ta ONTHUYHI BJACTUBOCT] y BUXiTHOMY Ta
TOHKOIIJIIBKOBOMY CcTaHax. ¥ cucremi B203-MgF2 BusiBieHo HOBOyTBOpeHY ¢asy — ¢propbopaT Marnito ckinagmy Mg3(BO3)F3, a y
BUnagky cucreM B203-(Zr,Hf)F4 ocHoBHui1 pesysnbTaT B3aeMopii mossrae y noo (asoBUX Iepexofax, IO BinOyBalOTbCS Y
BiANoBinHUX TeTpadropupax merasniB. Y ToH ke yac mpu B3aemogii B203 3i ScF3 BinOyBaeTbCsi yTBOPEHHSI JIETKOTO MPOIYKTY
BOF. BcTaHOB/IEHO, IO MOKA3HUK 3aJIOMJIEHHS 3a3HaB HE3HAYHOro 3HIKeHHs (3 1.42 mo 1.41) micis BBeneHHS H06aBKH, TOTi SIK
MeXxaHiyHa MIIHICTh 1OKa3aja reBHe 3pocTaHHs. [T0Ka3HMK 3aJIOMJIEHHS IIOKPUTTIB, OTPUMaHUX 3 TeTpadTopuniB llupkoHio Ta
l'adwito, micsst TepmiuHOi 06po6ku 3 B203 3anmumaBcst Maibke MOCTIMHUM i cTaHOBUB 1.53 115 GinbmocTi 3paskiB. [1oKpUTTS 3
B203-ScF3 Bosogie BesbMU HU3bKUM IOKa3HUKOM 3asiomsieHHs (1.39), y TOM 4Yac sSIK MexaHi4Ha MILHICTb [IeII0 3MEHIINJIACh
MOPIBHSIHO 3 BUXiTHUM (TOPHUIOM MeETajy. 3allpOIIOHOBAHO MMOBIpHUI MEXaHi3M, IO MOsICHIOE BIUIMB B203 Ha OKCHUIeHBMiCHI
JoMimKky, HasiBHI y ¢ropupax MmetaniB. [loka3aHO MNEPCHEKTHMBU 3aCTOCYBaHHS CHCTeM OKcup bopy-dropup merany sk
IIJ7TIBKOYTBOPIOIOYMX MaTepiasiB B ONTHLi yabTpadioseToBoro ta iHPppayepBOHOro iana3oHiB criekTpy. [IpakTH4Hi pe3ysibTaTH —

ONTMMI3allisl ONITUYHUX Ta €KCIUTyaTallilHAX BIACTUBOCTEN IMOKPUTTIB 17151 ONTHYHOTO IIPUJIafo0yyBaHHS.
Pedepar (aHra)

The object of the study is the acid-base interaction in the systems Boron oxide-metal fluoride of groups I1I-IV (MgF2, ScF3,
(Zr,Hf)F4). The aim of the work is to establish the influence of the addition of Boron oxide on the structure and optical properties
of fluorides for their possible use as materials of interference optics. Using the methods of high-temperature synthesis in an
inert environment, X-ray phase analysis and IR transmission spectroscopy, differences in the nature of the specified interaction
were established. Metal fluorides were tested by the method of thermal evaporation in vacuum and the effect of thermal
treatment on their structural and optical properties in the initial and thin-film states was established. In the B203-MgF2 system,
a newly formed phase was discovered - Magnesium fluoroborate of the composition Mg3(BO3)F3, and in the case of the
B203-(Zr,Hf)F4 systems, the main result of the interaction is ooo phase transitions occurring in the corresponding metal
tetrafluorides. At the same time, the interaction of B203 with ScF3 leads to the formation of a volatile product BOF. It was found
that the refractive index decreased slightly (from 1.42 to 1.41) after the addition of the additive, while the mechanical strength
showed a certain increase. The refractive index of the coatings obtained from ZrF4 and HfF4 after heat treatment with B203
remained almost constant and was 1.53 for most samples. The coating with B203-ScF3 has a very low refractive index (1.39),
while the mechanical strength decreased slightly compared to the original metal fluoride. A probable mechanism is proposed
that explains the influence of B203 on oxygen-containing impurities present in metal fluorides. The prospects for the
application of Boron oxide-metal fluoride systems as film-forming materials in optics in the ultraviolet and infrared spectral
ranges are shown. Practical results-optimization of optical and operational properties of coatings for optical instrumentati

Ingekc YIK: 546 ,546.273-31: 546.16 + 544.362



Kopgu Temarnynux pyopuxk HTI: 31.17.15
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykii (ykp): MaTtepias Ha ocHOBi cuctemu okcuz, bopy—dTopus MeTtany 3 HU3bKUM IIOKa3HUKOM 3aJIOMJIEHHS TSI

inTepdepeHiiHOTO TOKPUTTSL.

Haszsa npoaykuii (anri): Boron oxide-metal fluoride system material with low refractive index for interference coating.
OuikyBaHi pe3yJybTaTH: MaTepianu

T'anyss 3acrocyBaHHs: ONTHYHE MPUIaf00yAyBaHHS; HAMiBIIPOBIAHUKOBA TEXHIKA Ta €JIEKTPOHIKA.

Onuc npoaykuii (ykp): MaTepiasn Ha ocHOBi propuny MarHilo, 06po6sieHnit 1o6aBkoio okcuay bopy HabyBae HOBUX
TEXHOJIOTIYHUX BJIACTUBOCTEN (3HIDKEHHS JIETKOCTI Ta MIOKAa3HMKA 3aJI0MJIEHHS]) 3aB/ISIKY YTBOPEHHIO CKJIa[IHOI CIIOJIYKU —

(¢propbopaTy MarHito Ta YaCTKOBOTO BUJAJIEHHS] OKCUJIHUX IOMILIOK 3 BUXiTHOTO MaTepiay.

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpEeHHSI IPMHIMIIOBO HOBOI IIPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOLIO) AJIs

3abe3eyeHHs! eKCIIOPTHOTO MOTEeHIliaNy Ta 3aMillleHHIo iMIIopTy, EKoHOMisS MaTepiasni
Cragis 3aBepmenocti HTII: 3sit no HIIJIKP, EkcniepuMeHTabHUH (MAaKeTHUI 3Pa30K)
BuposazykenHst HTII: nigroroska g0 BIIPOBAJIKEHHS

Crpoku BupoBagykeHHs: 01.202412.2024

Bupo6uuk npoaykuii: ®izuko-ximiyauii inctutyT iM. O.B. Borarcskoro HAH Vkpainu.
CnoskuBavi npoaykuii: [TinnpueMcTsa ONTUYHOrO NpUIAf00yLyBaHHS YKpaiHU.
IlepcnexkTuBHi puHKuU: CIIA, I3painb, kpainu basnTii.

IpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: 3a 0rOBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
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