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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.19.19

Tema gucepranii:
1. Po3po6Ka TexHOJIOoTil MoKpalleHHs BJIaCTUBOCTEN ONTUYHUX €JIeMEHTiB Ha OCHOBI GaAs, JieJIeKTpUYHUX IJ1iBOK

Ta COHSIYHUX €JIEMEHTIB 3 iX BUKOPUCTAaHHAIM.

2. Development of technologies for improvement of properties of optical elements based on GaAs, dielectric films,
and solar cells with their usage.

Pedepar:

1. B pucepTauii po3po6s1eHO HOBY TEXHOJIOTIIO, CIIPSIMOBaHy Ha MOKPAIlleHHs ONITUYHUX BJIACTUBOCTEN Ta
JerpafauinHoi CTiKOCTi esleMeHTiB [Y - ONTUKY Ha OCHOBI HamiBi30/1010490r0 GaAs. TexHOJIOris BKIII0YaE IJ1a3MOBi
00pOOKY Ta OCaKEeHHS aIMa30MoiOHNX BYTIJIel€BUX IIiIBOK. BCTAaHOBJIEHO, 110 3aBISKHM 3aCTOCYBAHHIO [1J1a3MOBUX
00p0o60K nepeg, ocamkeHHIM ABIT onTuyHe NpoIycKaHHs eJeMeHTiB Ha ocHOBi GaAs B IY 06J1acTi CIEKTPY MOXKe
OyTu CyTTeBO NOKpallleHe. Briepie nokasaHo, 1o JerpajalifiHa CTilKiCTb ONITUYHUX €JIEMEHTIB HA OCHOBI
KpHUCTaiB HamiBizomomuoro GaAs 1o il rama-ornpoMiHeHHS! MOKe 6yTY MOKpalleHa 3aBIsSKY OCATKEHHIO

npocBiTioounx i 3axucHux ABII. [TokasaHo, 0 3aBIsKYU CTPYKTYPHIi Mogudikanii ABIT niz niero rama-KBaHTIB y



HaIpsIMKYy YTBOPEHHS Sp3 - KoopauHoBaHuxX C-C 3B'a3KiB niponyckaHHs cTpyKTypu ABII-GaAs micia gii rama-
OIIPOMiHEHHSI MO>XKE HaBiTh [I€PEBULIYBATH IPOITyCKAaHHS BUXiTHOI (HEONIpOoMiHEHOi) CTPyKTypHu. ONTUMI30BaHO
TEXHOJIOTi4Hi pexxumu ocaakeHHs ABIT 3a111s1 OTpMMaHHS IJIiBOK 3 33JaHUMU BJIaCTUBOCTSIMU. [loKkazaHa
MO>KJIMBICTb NOKpaleHHs K.K.JI. CE Ha OCHOBI MyJIbTUKPUCTaIIYHOTO KPEMHIIO B 1,5 pa3u 3aBIsIKY 0CcapKeHHIO ABII
Ta BUKOPUCTAHHIO PO3p06seH0i POTOBOIBTAITYHOI KOHIIEHTPATOPHOI cCTeMU. BCcTaHOBJIEHO MeXaHi3MuU
Mopaudikalii Ta BiHOBIEHHS CTPYKTypH I1iBoK SiO2 nipu ioHHUX 06pobkax Ta Y@ - onpomiHeHHi. Po3pobsieHo
aBTOMATH30BaHy CUCTEMY YIIPABJIiHHS YCTAHOBKOIO Ia30/1€TOHALIIIHOTO OCAPKEHHSI i30/110109MX, TETJIONPOBIAHUX
1Iapis.

2. In the dissertation new technology for improvement of optical properties and degradation stability of IR -
optical elements based on semi - insulating GaAs has been developed. The technology includes plasma treatments
followed by deposition of diamond - like carbon films. It was established that due to application of the plasma
treatments prior to DLC film deposition the optical transmittance of optical elements based on GaAs may be
substantially improved. For the first time, it has been shown that degradation stability of optical elements based on
semi-insulating GaAs cryatals against action of gama-irradiation may be improved due to deposition of
antireflection and protective DLC films. It was also shown that due to structural modidication of the DLC films by
gama-quanta and appearance of sp3-coordinated C-C bonds in the films after this treatment the transperacny of
the irradiated DLC film-GaAs structure may even exceed the transperancy of the initial (unirradiated) one.
Technological regimes for deposition of the DLC films with required properties were optimized. It was shown that
improving of multi - Si based SC efficiency up to 1,5 times may be achieved due to deposition of the DLC films and
application of the developed photovoltaic concentrator system. The mechanism of SiO2 films structures
modification as well as their restoration under ion - plasma and UV treatments were established. The system for
automation of technological process of gas detonation deposition of insulating and thermal conducting layers has
been developed.
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