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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Brcoko4acTOTHI Ta ONTWUYHI SIBUIIA B NiOPUIHUX [1JIA3MOHHUX CTPYKTYpax Ha OCHOBI HalliBIPOBiJHUKOBUX CIIOJIYK
A3B5.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

High-frequency and optical phenomena in hybrid plasmonic structures based on A3B5 semiconductors.

Pedepar yKpaiHCBKOIO:

HaBepneHi pe3ynbTaTu AOCTiAXEHD B3a€MO/Iil TEparepLOBUX €JI€KTPOMArHiTHUX XBUJIb 3 NOPUIHUMU [1JIA3MOHHUMU
CTPYKTypamy, 10 CKJIAIA€ThCsl 3 CYOXBUILOBOI'O METAJIIYHOIO TPENTIHTY (TpaTKU) Ta HaliBIPOBiTHUKOBOI
reTEPOCTPYKTYPH 3 €JIEKTPOHHUM 2D razom, 10 Ma€ BEJIMKY PYXJIMBICTb. AHAJI3yBaJMCh TAKOX F€TEPOCTPYKTYPHU
npodinboBaHOIO MOBEpXHE. JocimKeHo MoBeiHKy KoedillieHTiB MPOX0oAKeHHs], BinObnBaHHS i BTPAT TaK i
0COOJIMBOCTI pO3I10Ainy 6JIMKHBOTO 110J1s1. [ToKazaHo, 1110 4aCTOTHI 3aJ1eXKHOCTI KoeillieHTiB IponyCcKaHHS,
BUJOUTTA Ta NoryiuHaHHA B TT'L Aiana3oHi MaloTh psif, pe30HaHCHUX eKCTPEMYMIB, SIKi IIOB'sI3aHi 3i 30y/1>)KEHHSIM
KOJIEKTUBHMX KOJIUBaHb €JIEKTPOHIB - IJ1a3MOHiB B 2D rasy. B 3asie>xxHOCTi Bif (pakTOpa 3alI0BHEHHS METAJIiYHOTO
IPENTIHTa, Ta napameTpiB 2D rasy 3MiHIOETHCS 4aCTOTA TA IHTEHCUBHICTD IVIA3MOHHUX PE30HAHCIB. bilvkHe 1oJie
CHCTEMU Mae€ KBa3i-KBa/IpyIOJIbHY CTPYKTYPY, SIKa 3yMOBJIeHa 30y KEHHSIM I1aJ1al04010 XBUJIEI0 TPOTUIIEXKHUX
3apsfiB Ha KiHISX CMY>KOK I'PEUTiHra Ta 3epKajlbHOrO 300pasKeHHsI IMX 3apsifiB B mtowuHi 2D razy. [TokasaHo, 1o
e(eKTH JIOKaJIbHOI KOHLEHTpaLil i NiICUIeHHS €JIEKTPUYHOTO IMOJIS1 3HAYHO 3POCTAIOTh, Y MOPIBHSIHHI 3 OMHOYHUM
MeTasliYHUM rpeiTinroM. Kpim Toro, rnpu yactoTtax 6J13bKUX 10 IIJIa3MOHHOTO PE30HAHCY, 1i €PeKTU MOXYTh
3pOCTaTH Ilie Ha NOPSAOK. [1osie B 6IMKHIN 30HI KOHLIEHTPYETHCS B 00J1aCTi MK METaliYHOI0 CMY’KKOIO IPENTIiHra i
obsacTio 2D-rasy, 10 JIEXXUTS Mif Heto. BukopucToByoun 3akoH Kiproda 14 TernsoBoro BUIPOMiHIOBAHHS Ta
PO3BUHYTY TEOPil0 B3a€MO[Iil €JIeKTPOMAarHiTHOI XBUJIi 3i 3pa3KoM 3 IIPOQisIbOBAHOIO [TIOBEPXHEIO ITOSCHEHO Ta
KiJIbKICHO OMMCAaHO eKCIIePUMEHTAJIbHI CIIEeKTPY BUIIPOMiHIOBAaHHS eriTakciiiHux mapiB GaN 3 npodinboBaHO0
noBepxHelo. [TokasaHa MOKIMBICTb 30yIKEHHS [IPOCTOPOBO- T2 YACTOTHO-BIIOPSAKOBAHOTO ("KOT€PEHTHOr0")
BUINPOMIHIOBaHHS €JIEKTPOMarHiTHUX XBuib TI'L gianasony. Ha OCHOBI 1[MX pe3yJbTaTiB 3alIPOIIOHOBAHO MOJEJIb
IleTEKTOpa TEPAreploBOro Aianas3oxy.

Pedepar aHr1ilicbKOIO:

Presented are results of investigations on interaction between the terahertz electromagnetic waves and hybrid
plasmonic structures consisting of the subwave metallic grating and semiconductor heterostructure with the high
mobility electron 2D-gas. The heterostructures with profiled surface are also analysied. Behavior of the
transmission and reflection coefficents, losses, features of the near-field distribution are studied. It is shown that
frequency dependences of the transmission, reflection and absorption coefficients in the terahertz range have a
number of resonance extrema connected with excitement of collective electron oscillations - 2D plasmon gas. The
frequency and intensity of plasmon resonances change depending on the filling factor of the metallic grating and
2D-gas parameters. The near-field of the system has a quasi-quadrupole structure caused by the incident wave
excitement of the opposite charges at the ends of grating strips and the mirror image of these charges in the 2D
gas layer. It is shown that effects of local concentration and electric field amplification considerably grow as
compared to the single metallic grating. Besides, at frequences close to the plasmon resonance these effects may
grow yet by an order of magnitude. The near-field is concentrated in the region between the grating metallic strip
and 2D-gas region lying beneath it. Using the Kirchhoff law for the thermal emission and developed theory of
interaction between the electromagnetic wave and a sample with profiled surface, the experimental emission
spectra of the epitaxial GaN layers with profiled surface were explained and quantitatively described. Possibility to
excite spatially and frequency-ordered ("coherent") emission of electromagnetic waves in the THz range has been
demostarted. Based on these results, the model of detector for the terahertz range is proposed.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: PesysibTaTn B3a€MOii IVIOCKOi TEPArepLoBoi eJIEKTPOMArHiTHOI XBUII 3
MIJIa3MOHHOIO CTPYKTYPOIO (CyOXBUIBOBUI METAIYHUI IPENUTIHr-eJIeKTPOHHUM 2D-ras), BKI104alouu 0COOIMBOCTI
po3IIoziny 6JIMKHBOTO I10J15, TOBeiHKY KoedillieHTiB TpoXoaKeHHs!, BifovBaHHsI, BTpaT. Pesynbratu
€KCIIEPMMEHTAJIBHOTO JOCIIiIPKEHHS ONTUYHOrO BilOMBaHHS TepareploBOro BUIIPOMIHIOBAHHS P- Ta S-
NoJIsIpU3allif Bifi riOpUAHOI J1a3MOH-HaMiBIPOBiHUKOBOI CTPYKTYPH (CUJIBHO JieroBaHa miiBka n-GaN 3

I pakiiliHOIO rPaTKOIO Ha IIOBEPXHi), TOKa3aHII MOXKINUBICTh €PEKTUBHOTO 30YI)KEHHS ITOBEPXHEBUX I1JIa3MOH -

MOJISSPUTOHIB TEparepLOBUM BUIIPOMiHIOBAHHSIM.

HasBa HTII aHT/IiHicbKOIO: The results of interaction of the flat terahertz electromagnetic wave with the
plasmon structure (subwave metallic grating - electron 2D-gas), including features of the near-field distribution,
behavior of the transmission and reflection coefficients, losses. The results of experimental investigation on the
optical reflection of terahertz emission with the s- and p-polarization from the hybrid plasmon-semiconductor
structure (heavily doped film of n-GaN with the diffraction grating on surface) have shown possibility to excite
efficiently the surface plasmon-polaritons by means of the terahertz radiation.

HTII, axy nepenba4asocss CTBOPHTH:
IIpuunnmu, yepe3s aki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJIbTaTH:

l'anyss 3acTocyBaHHs: 73.10.1

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: BcranosneHo, mo criektpu Bin6uBaHHs 11 podisibOBaHOI MOBEPXHI /171s P- MOJISPU3aLii MAOTh
PE30HAHCHI 0CO6JIMBOCTI, 1110 BiANOBIAIOTh 30yPKEHHIO [IOBEPXHEBUX I1JIa3MOH - TIOJISIPUTOHIB. JI7151 s- nosigpusaliii
11i 0CO6IMBOCTI BificyTHI. Pe3ysipTaTu N0OYyA0BaHOI TEOPii rapHO ONMUCYIOTh PE3YJIbTATH €KCIIEPUMEHTAIBHUX
BMMipIOBaHb. BukopucToByoun 3akoH Kiproda s TenuoBoro BUIPOMiHIOBaHHS Ta PO3BUHYTY TE€OPil0 B3aeMOJi
€JIEKTPOMATHITHOI XBUJIi 3i 3pa3KoM 3 IMPOQiTbOBaHOIO TTOBEPXHEI0 BAJIOCS MOSICHUTY Ta KiJIbKiCHO OTIMCATU

eKCIlepUMEeHTAaJIbHI CIIeKTPY BUIIPOMiHIOBAaHHS eMiTakciiiHux mapiB GaN 3 mpodiniboBaHOI0 TOBEPXHEIO.
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjisa:
BnpoBanykenHss HTII: Bnposamxeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 5 pokis.
3aKiHYeHHs eTamy:
Cno>kuBaui npo,llyKni'l': HaykoBo-pocnifgHi iHCTATYTH, BUL HABYAJIbHI 3aKJIaIN.
IlepcrieKTHBHI PUHKH: Vkpaina, kpainu CH]I, 3apy6ixui kpainm.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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