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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

Pedepar yKpaiHCBKOIO:

OO6’eKTOM OCIIIZPKEHHS € BIJIUB B3a€MOJii OKCUIiB, CyibdifiB Ta GTOPUAIB METasliB 3 repMaHieM Ta oKCHUIoM bopy
Ha IIpoliec TepMiYHOro BUNapoByBaHHs Y BakyyMmi 3a CVD (Chemical Vapor Deposition)- mexaHi3aMOM Ta
BJIACTUBOCTI O,€P>KYBAaHUX ITIOKPUTTIB. SIK METOOY NOCIIIIPKEHHS 3aCTOCOBAHO [Y CIIEKTPOCKOIIIIO IIPOITYCKAHHS,
peHTreHiBCchbKUM Pa3oBuil aHai3, XiMiYHHUY PEYOBUHHUMI aHali3, TEpMiuHe BUIIAPOBYBaHHS MaTepiasiB y BakyyMi Ta
BM3HAUEHHSI ONITUYHUX i eKCIIJTyaTaliffHUX TapaMeTpiB IOKPUTTIB. BcTaHOBIIEHO, 1110 J06aBKa oKcuy Bopy 3aBisiku
YTBOPEHHIO CKJIAIHUX OKCHUJIiB TUITy 60paTiB METaJiB Clipuse BunapoByBaHHI0O CVD - KoMno3uTiB ckiany ['epmanii
- okcup (cynpdin, propun) metany y 3a0BiIbBHOMY TEXHOJIOTIYHOMY PEKMMI 1 Oflep>KaHHIO TOHKOILJIIBKOBUX
IIOKPUTTIB 3 [OJINIIEHUMU ONITUYHUMHU (OIITUYHA IPO30PICTh, CTAOIIbHUI TOKA3HUK 3aJIOMJIEHHSI) Ta
eKCIUlyaTalilHMMU (MexaHiuyHa MilHICTb, KJIIMaTUYHA CTilKiCTb) BJIaCTUBOCTSIMU Ta BUCOKOIO BiZITBOPIOBAHICTIO.
Oco611BO Lie € TOMITHUM y cucTeMax ['epmaHiil — piokeup ['epmanito — okeup bopy ta 'epmaHiil — cynbdin LuHKy
- okcuyp, bopy, B sIKMX MexaHiuyHa MIHICTb mif, fieto mo6aBKu okcuny bopy 3pocTtae y mexinbpKka pasiB 3 OlHOYaCHUM
Pi3KMM 3POCTaHHAIM KJIIMAaTUYHOI CTIMKOCTI 3aBISAKM MiABUIIEHHIO afresii 1o Migkaanku. PO3riasHyTo posb
HaHOCTPYKTypPYBaHHS IOKPUTTIB Y CIIOCTEPEXYBAHUX sIBUILAX. Pe3ysibTaTy poO0OTH CJlif, BAKOPUCTATU Y ONITUYHOMY
npu1ago0yAyBaHHI IUISIXOM 3aCTOCYBaHHSI PO3pO0JIEHMX MaTepiajliB y CTBOPEHHI ONITUYHUX €JIEMEHTIB 3
HaHECEHUMMU Ha HUX MOKpUTTsIMU Tuny [Y cnekrpoginurenis Ta Bigpizaouux QiabTPiB 3 BUCOKOIO TPUBAJICTIO
30epiraHHs I ekcryaTauii. 3acTocyBaHHsI HOBUX MaTepianiB y ontuli I4 gianasoHny BiKpue [epCHeKTUBU 5K [JIs1
MUPHUX Liijieii (mo6yToBa TeXHiKa, aCTPOHOMIYHI IPUJIAAN), TAK i AJ1s1 3MIITHEHHSI 000POHO3ATHOCTI Aep>KaBH,
CIIpUSTUME TiIBULIIEHHIO aBTOPUTETY BiTUYM3HSIHOI HAyKU i TEXHIKU. 3 I1i€l0 METOIO Y TI0JajIbIIOMY IepeoaueHo
PO3pOOUTH HOPMATUBHY TEXHOJIOTIUHY JOKYMEHTAllilo I MiiroTyBaTy po3pobeHi MmaTepiaau g0 MUPOKOro

BIIPOBA/I>)KEHHS.

Pedepar aHIJIiHCBKOIO:

The object of the study is the influence of the interaction of oxides, sulfides and fluorides of metals with
Germanium and Boron oxide on the process of thermal evaporation in vacuum according to the CVD (Chemical
Vapor Deposition) - mechanism and properties of the resulting coatings. IR transmission spectroscopy, X-ray
phase analysis, chemical substantial analysis, thermal evaporation of materials in vacuum and determination of
optical and operational parameters of coatings were used as research methods. It has been established that the
addition of Boron oxide, due to the formation of complex oxides such as metal borates, promotes the evaporation
of CVD - composites of the Germanium - metal oxide (sulfide, fluoride) composition in a satisfactory technological
mode and the production of thin-film coatings with enhanced optical (optical transparency, stable refractive
index) and operational (mechanical durability, climatic resistance) properties and high reproducibility. This is
especially noticeable in the systems Germanium - Germanium dioxide - Boron oxide and Germanium - Zinc sulfide
- Boron oxide, in which the mechanical durability under the action of the Boron oxide additive increases several
times with a simultaneous sharp increase in climatic resistance due to an increase in adhesion to the substrate.
The results of the work should be applied in optical instrumentation by using the developed materials in the
creation of optical elements coated with coatings such as IR spectral dividers and cut-off filters with a long storage
and operating time. The use of new materials in optics of the infrared range will open up prospects both for



peaceful purposes (household appliances, astronomical devices) and for strengthening the defence capability of
the state, and will help to increase the prestige of domestic science and technology. For this purpose, in the future,
it is envisaged to develop normative technological documentation.
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