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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. SIBuIa pe30HaHCHOI B3aEMOIil €7IeKTPOMAaTHITHUX XBUJIb 3 TIOPUIHUMU HaMiBIIPOBiTHUKOBUMU IIJIA3MOHHUMU

CTPYKTYpPaMM: JE€TEKTYBaHHs Ta IiJCUJIEHHS TeParepL,oBoro BUIIPOMiHIOBAaHHS

2. Phenomena of resonance interaction of electromagnetic waves with hybrid semiconductor plasmon structures:
detection and amplification of terahertz radiation

Pedepar:

1. Iucepralist NpUCBsY€Ha TEOPETUYHUM JIOCTIiI>KEHHSIM e(eKTiB pe30HaHCHOIO 30y KeHHS IJIa3MOHIB I1pU
B3a€MO/Iii ABOBUMIPHOIO €JIEKTPOHHOTO ra3y 3 HaJJBUCOKOYAaCTOTHUM €JIEKTPOMAarHiTHUM BUIIPOMIHIOBAaHHSM B
riopuaHYX HaliBIPOBIAHUKOBUX CTPYKTYpaxX 3 METAJIEBUMU I'PaTKaMU. PO3BUHYTO TEOPil0 SBULI NETEKTYBAHHS Ta
IiICUJIEHHS TepareproBOro BUIIPOMIHIOBAHHS B CTPYKTYpax 3 Apen(yrodrm eJTeKTPOHHUM Ta30M.
3anpornoHOBaHUI OpUTiHANBHUN OU3aliH ri6puAHOI IIJIa3MOHHOI CTPYKTYPU Ha OCHOBI INnGaAs-reTepoCTpyKTypH 3
IpenyrYuM eJIeEKTPOHHUM Ta30M B SIKiil MOXKJIMBE BUHMKHEHHS IIJIa3MOHHOI HECTIMIKOCTi Y€PEHKOBCBHKOTO THILY.
[To6ynoBaHO CaMOY3To/IKEHY TEOPilo AETEKTYBaHHS B [IJIa3MOHHUX CTPYKTYpax 3 Ipei(yiounM eJ1eKTPOHHUM

ra3oM Ha OCHOBi CAaMOY3roOJI)KEHOI CUCTeMU PiBHSAHb MakcBesa i rifpogyuHamikuy. [10SCHEHO eKCliepUMEHTaJIbHI



CIIEKTPY BiJOMBAHHS €MITAKCIHUX I1J1IBOK CUJIbHOJIErOBaHOTO N-GaN 3 BUTPaB/IEHOIO Ha NTOBEPXHi NndpakKiiliHO0
rparkoo B miana3oHi 2-20 TT'1y. [TokazaHo, 0 0COOINBOCTI SIKi BUHUKAIOTh B IIUX CIIEKTPAaX IMOB'sI3aHi 3i

30yIPKEHHSM [10BEPXHEBUX I171a3MOH-TIOJISIPUTOHIB Ta AU(paKiiielo NaJandoro BUIPOMiHIOBAaHHS.

2. The thesis is devoted to theoretical studies of effects of resonance excitation of plasmons in the low-
dimensional electron gas interacting with microwave electromagnetic waves in the hybrid semiconductor
plasmonic structures. In the particular, the effects of detection and amplification of terahertz radiation in the
structures with drifting electron gas have been analyzed in details. The original design of the hybrid plasmon
structure based on the InGaAs heterostructure with a drifting electron gas has been proposed to achieve
Cherenkov’s-type plasma instability. The theory of detection of THz radiation in plasmonic structures with a
drifting electron gas has been developed in the frame of the self-consistent solution of the system of the Maxwell's
equations and the hydrodynamics equations. The measured reflectivity spectra of heavily doped n-GaN epitaxial
layer with a surface etched diffraction grating have been explained for the spectral range of 2-20THz. It has been
shown that the observed features of these spectra are explained by the excitations of surface plasmon polaritons
and the diffraction phenomena.
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