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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 47.35.35

Tema gucepranii:
1. BnjiMB CTPYKTYPHUX OCOOGIMBOCTEN (POTOHHUX KPUCTAJIiB Ha OCHOBI GaAs Ha ONTUYHI CIIEKTPasIbHi

XapaKTEPUCTUKU [TACUBHUX ONITUYHUX €JIEMEHTIB HA IX OCHOBI

2. Influence of photonic crystal structural features based on the GaAs on optical spectral characteristics of passive
optical elements based on them

Pedepar:

1. O6'eKT - 1BOBUMIpHi (POTOHHI KPUCTAJIH, IEPEXiNHUKY Ta XBUJIEBOAY HA OCHOBI (POTOHHUX KpUCTaJiB. MeTa -
pilleHHs HAyKOBOI 3a[1a4i, SIKa TOJISIra€ Y BCTAHOBJIEHHI (Pi3MYHMX 3aKOHOMIPHOCTEH BILJIMBY CTPYKTYPHUX
0Co6MBOCTEN POTOHHUX KPUCTAJIiB HA OCHOBI GaAs Ha ONTUYHI CMIEKTPaJIbHi XapaKTEPUCTUKU ONTUYHUX
€JIEMEHTIB Ha iX OCHOBI. MeToAu: YMCesbHi MEeTOAM PillleHHS PiBHAHb MaKCBeJLIa; €JIEKTPOHHO-TIPOMEHEBA
sitorpagis. HaykoBa HOBM3HA: PO3pax0BaHO €(EKTUBHUI TOKA3HUK 3aJIOMJIEHHS] (POTOHHOTO KPUCTAJTY; BU3HAYEHI
Han6inpm edeKkTrBHI GOTOHHUI KPUCTaJl, IePEeXiIHNUK Ta XBUJIEBO, HA OCHOBI (POTOHHUX KPUCTAJIiB;
IIpoaHasli3oBaHi xBUIeBOAU Ha ocHOBI Karome Ta rpagiTHOro GOTOHHUX KPUCTAJIB, Ta XBUJIEBOAU 3 YIIUPEHOIO
ceplLeBUHO0. TeopeTnyHe 3HaYEHHS: MOJIe/Ib €(PEKTUBHOTO [TOKA3HMKA 3aJIOMJIEHHS] (POTOHHOTIO KPUCTAIY
D03BOJISIE€ CITPOLLYBATH Ta MPUCKOPIOBATH TE€OPETUYHI po3paxyHKu Ha EOM; cucremaTnsoBaHo iHpopmallito npo

mary (pOTOHHUX 3a00POHEHNUX 30H PeliTOK (POTOHHUX KPUCTAJiB; [I0KA3aHi IUISIXY IIOKPAllleHHS XapaKTePUCTHK



iCHyI0YMX XBUJIEBOZIB HAa OCHOBI (POTOHHUX KPUCTaJB. [I[pakTU4YHE 3HaUE€HHS: BUTOTOBJIEH] €KCIIEPUMEHTAJIbHI
3pa3Ky HU3KU (POTOHHUX KPUCTasIiB Ha OCHOBI GaAs; MaTepiaju JOCIiI)KeHHSI MO>KYTb OyTH BUKOPUCTaHI JJIsl
PO3BUTKY TEOPETUYHUX YsBJIEHb IPO GOTOHHI KPUCTAIX Ta ONTUYHI [IPOLIECU B HUX, & TAKOX IIPU IIPOEKTYBaHHI Ta

BUTOTOBJIEHHI €JIEMEHTIB HA OCHOBI (DOTOHHUX KPUCTaJIiB. ['ajly3b BUKOPUCTAHHS: OITHKA, JIa3epHa (i3uKa.

2. The object - two-dimensional photonic crystal, couplers and waveguides based on the photonic crystal. The aim
- scientific task solving that consist in defining physical rules of the structural features influence of the photonic
crystal based on the GaAs on the optical spectral characteristics of the optical elements based on the photonic
crystal. Methods: numerical methods of the Maxwell equation solving; e-beam lithography. Scientific novelty:
photonic crystal effective index of the photonic crystal has been defined; the most effective photonic crystal,
coupler and waveguide based on the photonic crystal have been defined; waveguides based on the Kagome and
graphite photonic crystals and waveguides based on the widen core have been analyzed. Theoretical value: model
of the photonic crystal effective index allow to simplify and to accelerate the theoretical computation on the PC;
systematized information about photonic band gap maps of the photonic crystal; improving ways of existing
waveguides based on the photonic crystal have been shown. Practical value: experimental samples of the photonic
crystal based on the GaAs have been fabricated; the research materials can be used for the photonic crystal
conception and optical process developing; also it can be used during designing and fabrication of the elements
based on the photonic crystal. Field of application: optics, laser physics.
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