NEW MATERIALS AND NANOTECHNOLOGY

NEW FILMCOATINGS

FOR OPTICS AND OPTO-ELECTRONICS

Description

Creation of novel film forming materials is carried out on
the basis of developed by us concept of adjustable stabili-
sation of valence state of metal due to donor-acceptor
interaction between components — binary compounds.
Valence state is stabilised both during synthesis of the film
forming material, and during its thermal evaporation in
deep vacuum. It makes receiving coatings with a high de-
gree of perfection — both chemical, and structural — possi-
ble. In turn, it positively reveals both in optical (refractive
index, factors of scattering and absorption, width of range
of an optical transparency) and operational (mechanical
and beam durability, stability to a damp atmosphere etc.)
properties of coatings received from the materials.

Film forming materials on the basis of complex fluo-
rides of s-metals and lanthanides, in particular systems
MgF,-LnF; (Ln-Nd, Lu) and LnF;-Ln'F; (Ln-Eu, Yb, Ln'-Ce,
Tb), for interference optical coatings with a low refractive
index are developed. The materials are obtained through
the fluoridation of metal oxides with further melting in an
inert atmosphere. The use of the materials resulted in essen-
tial increase in reliability in operation and simplification of
technology for modelling of interference coatings for laser
optics, spectral divisors, optical filters and other products.

Innovative Aspect and Main Advantages
Proposed film forming materials by their optical loss (less
than 0.01 %) in the coatings are competitive with the widely
used ones, namely thorium fluoride (ThF,). Additionally,
proposed materials are higher in mechanical durability
(0 group) as compared to ThF,, they also have no radio-
activity.

Areas of Application

Film forming materials have wide applications in several
industrial sectors:

—  optical industry;

—  optoelectronics.

New more effective materials were developed for in-
terference optics of technological and eximer lasers used in:
—  mechanical engineering;

—  lithography;
- medicine.

Stage of Development

—  Prototype is available for testing;

—  License agreements and cooperation for further
development are sought.
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Fig. 1. Experimental samples of film forming material on the
base of MgF,-LuF; composite

Fig. 2. Experimental specimens of the optical elements for the
IR spectrum divisor with the multilayered coatings on the base
of MgF,-LuF; and ZnS-GdS composites (CDO "Arsenal")

Fig. 3. Experimental specimens of the optical elements for the
IR narrow-band filter with the multilayered coatings on the
base of MgF,-LuF; and ZnS-GdS composites (CDO "Arsenal")
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HOBI MATEPIAJIN TA HAHOTEXHOJIOrIi

PO3POBRA IIVIIBROYTBOPIOIOUHNX MATEPIAJIIB

02110 nponosuuii

CTBOpeHHsT HOBUX IIJIiIBKOYTBOPIOIOUNX MaTepiasiB MpoBe-
JIEHO Ha OCHOBI KOHIIEIIIiT, pO3p0OJIeHill HaMU TI0 TTepeBasK-
Hiii cTabisisanil BaJleHTHOIO CTaHy MEeTaly 3aBASKU J0HOD-
HO-aKIEeNTOPHii B3a€MOJIii Mik KOMIOHEHTaM1 — GiHapHU-
MU criosiykaMu. BasenTauii cran ctabilisyeTbest ik B Mpo-
11eci CMHTEe3y IJIIBKOYTBOPIOIOUYOTO MaTepiaiy, Tak i B po-
1eci Horo TepMiYHOTrO BUMAPOBYBAHHS B IJIMOOKOMY BaKy-
yMmi. [le yMOKIMBIIIOE OTPUMAHHS TOKPUTTIB 3 BUCOKHUM
CTyTIeHEM JIOCKOHAJIOCTI — SIK XiMiYHOI, TaK i CTPYKTYPHOI.
¥ cBolo Yepry, 1ie MO3UTUBHO [TO3HAYAETHCS K HA ONTHY-
HUX (MTOKA3HWK 3aJI0MJIeHH, KoedillieHTn po3ciloBanns i
MOTJIMHAHHS, IMUPUHA 06J1aCTi OIITUYHOL IPO30POCT), TaK
i ekcruryaramiinnx (MexaHiyHa i IpoMeHeBa MiIHICTb,
CTIHKICTh 710 BOJIOTOI aTMOCchepH Ta iH.) BJACTHBOCTSIX T10-
KPUTTiB, OTPUMAHUX 3 MaTePiaJIiB.

PospobiieHo mriBKOYTBOPIOIOYi MaTepiaii Ha OCHOBI
CKJIAIHUX DTOPHU/IIB S — METAJIIB i JIAaHTaHiJIiB, 30KpeMa Cu-
creM MgF,-LnF; (Ln-Nd, Lu) i LnF3-Ln'F5 (Ln-Eu, Yb,
Ln'-Ce, Tb), nuist intepdepeHuiiiHux OnTHYHUX MOKPUTTIB
3 HU3bKUM MTOKa3HUKOM 3aJI0MJIeHHS. MaTepianm oTpuma-
HO (hTOPYBAHHSIM OKCHU/IIB METAJIIB 3 MOJ[AJIbIIINM I1JIaBJIEH-
HSM B iHepTHiil atMocdepi. Y pe3ysbraTi BUKOPUCTaHHS
IINX MaTepialiB JOCATAETHCS ICTOTHE TOJITIIECHHS HaJili-
HOCTI HaHECEeHHsI Ta CIIPOIIeHHs TeXHOJIOTI] MOIe/TIOBAaHHS
iHTepdepeHIlinHNX TOKPUTTIB /I JIa3ePHOI ONTUKH, CIie-
KTPOIMOALTIOBAYIB, ONTUYHUX (DITIBTPIB 1 iHIINX BUPOOIB.

Innosauitinuii acnexm ma ocnoséni nepesazu
3aIrpoToHOBaHi TITIBKOYTBOPIOIOYi MaTepiaal 3a CBOIMU
ontnyarMu Brpatamu (menrr 3a 0,01 %) y mokpurTsx €
KOHKYPEHTOCIIPOMOKHIIMI i3 ITNPOKO BUKOPHCTOBYBAHI-
Mu Marepiamamu, a came (ropugom topito (ThF,). Kpim
TOT0, 3aIIPOIIOHOBAHI MaTepia/iv € BUIIUMU B IOPiBHSAHHI 3
ThF, 3a mexaniutoto MinHicTio (rpyna ), a TaKOK BOHU He
€ palioaKTHBHUMM.

Tany3s 3acmocysanns

[TniBkOyTBOpIOIOUI MaTepiaym 3HAXOAATH IMUPOKE 3aCTOCY-
BaHHS B JIEKIIbKOX TPOMUCJIOBUX TaITy35IX:

—  OITHYHA IIPOMUCJIOBICTB;

—  OITOEJIEKTPOHIKA.

Pospobiiero HoBi eheKTUBHIIN MaTepiaju st iHTep-
depenItiiinoi ONTUKN TEXHOJIOTIYHUX i eKCiMepHUX Jase-
PiB, SIKi BAKOPUCTOBYIOTHCS B:

—  MexaHiuHiil 06po0iii;
—  gitorpadii;
—  MEeAMIIMHI.

HAYKA TA THHOBAIIIL. Ne 4, 2006

Puc. 1. ExcniepuMenTaibHi 3pa3Kki IUTIBKOYTBOPIOIOYOTO MaTe-
piany Ha ocHoBi komnosury MgF,-LuF;

Puc. 2. EkciepuMeHTa/IbHI 3pa3Kul ONTHYHUX eeMeHTiB st 1Y
CIIEKTPOIO/iTI0OBaYa 3 6araromapoBUMH MOKPUTTSAMH Ha OCHOBI
komnoautis MgF,-LuF; i ZnS-GdS (IIKB "Apcenan™)

Puc. 3. ExcniepumeHTasbHi 3pa3ku ONTHYHHUX eseMeHTiB s 14
BY3bKOCMYToBOro (izbrpa 3 GararomiapoBUMU MOKPHTTSAMH HA
ocHoBi komnosutiB MgF,-LuF; i ZnS-GdS (IIKB "Apcenan")

Cmadis pos3pooxu:

—  JlocaigHuii 3pasok AOCTYIHUIL A/l BUIIPOOYBAHHSI.

—  Ilepenbauatorsest sirensiitai yroau it criBpobiTHH-
IITBO /I OAATBIINX PO3POOOK.

Konmaxmmna ingpopmauia:

Disuko-ximivanii iHctuTyT iM. O. B. Borarcbkoro HAH
Ykpainn

86 Jlioctmopdenka mopora, 65080 Omeca, Yrpaina

Bikrop 3inuenko

Texn.: (380) 482-66-51-55; Maxc: (380) 482-65-20-12
E-mail: physchem@paco.net
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