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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHs KoHLenii 106y 0BM KOT€PEHTHUX JKEPeJl BUIIPOMiHIOBaHHS i IPUCTPOIB TeparepLoBoro AianazoHy

Ha OCHOBI KEPOBAaHUX OPETTiBCbKUX Ta (POTOHHO-KPUCTAJIIUHUAX CTPYKTYP.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of the concept of constructing coherent radiation sources and terahertz range devices based on
controlled Bregg and photonic crystalline structures.

Pedepar yKpaiHCBKOIO:

3pilicHeHO IOCTaHOBKY Ta aHAJIITUYHE PO3B'I3aHHS 33/1a4i PO BJIACHI pe;KMMU OHOBUMIPHUX KEPOBAHUX
BperriBCcbKUX CTPYKTYP — MarHiTOOTOHHUX KpUCTaliB. OTPMMaHO AUCIEPCIiNHI PiBHSIHHS AJ1s1 IBOX OJIIpU3aLiil
BUITPOMIHIOBaHHS Ta iX aHaJIITUYHI PO3B’SI3KM BiIIHOCHO BI0XiBCHKOrO XBUJILOBOTO yHncia. JJoCcmimkeHo
3aKOHOMIPHOCTI PO3NOBCIOJI)KEHHS TEPArepLOBUX XBUJIb HAJl TIOBEPXHEIO MEPIOJAYHOrO MapyBaTOTO
HaJNpoBigHUKa. OTpUMaHi JUCIEPCiiHi CiBBiTHOUIEHH 14 IVIACTUHY IapyBaTOro HAaJINpoBinTHUKa. Ha OCHOBI
METOZly PO3KJIaIaHHS MO MJIOCKUM XBUJISIM JOCJIIKEHO PEXKUMU iCHYBaHHS 06'€MHUX Ta CIIOBIIbHEHUX
IIOBEPXHEBUX XBWJIb B (POTOHHO-KPUCTATiYHOMY XBUJIEBO/Ii 3 IOPOKHUCTUM KaHasnoM. [1o6ynoBaHo nucnepciiiHi
Jliarpamu Takoi CTPYKTYPH Ta IPOCTOPOBUM PO3MOLi aMIUIITYY NO30BKHbOI KOMIIOHEHTHU €JIEKTPAYHOTO IOJI4,
110 3a0e3I1euye B3aEMO/IIO 3 €JIEKTPOHHUMMU ITOTOKaMHU B KaHaJli XBUJIEBOAY. 3alIPOIIOHOBAHO MOAU(IKOBaHY
KOHCTPYKIIi10 (POTOHHO-KPHUCTAJIIYHOTO XBUJIEBOA 3 TOLATKOBUMH Y3TOJKYBaJIbHUMU mapamMu. OTpUMaHO
mopudikoBaHe piBHSIHHS ['enbMrosibLia IJ1s1 IyCTOTINIOrO KaHasa BperriBcbkoro xBuseBoza, 3all0BHEHOTO
€JIEKTPOHHUM II0TOKOM. PO3B’s13aHO 3a/1auy IIPO B3a€EMO/IiI0 TEPArepLi0BOro BUIIPOMiHIOBAHHS 3 I€PiOAUYHOIO0
CTPYKTYPOIO, 110 MiCTUTh HAATIPOBiAHI es1eMeHTU. OTPUMAaHO i ABHOMY BUTJIALI AUCIIEPCIHE PIBHSAHHA AJIS
XBUJIbOBUX 4uces Psioke B GOTOHHO-KPUCTAJIIYHUX CTPYKTYypaXx, IO MiCTSATh MeTaMarepianu Ta,/abo mapyBari
HaJIpoBiIHUKYU. TeOpeTUYHO PO3IJISIHYTO 30ypKeHHs crieliupiyHUX 06'€MHO-TIOBEPXHEBUX XBUJIb (T€J1iKOHIB) i3
3aCTOCYBAaHHSIM MOJIeJli TOYKOBOI'O MarHiTHOTO AUIIOJIS, IO PYXA€ThCS Y3[10BXK 0i4YHOI MOBEPXHI

HalliBIPOBIIHMKOBOIO UMJIIHIPA B 30BHIIIHbOMY MAarHiTHOMY HOJIL.

Pedepar aHIJIiHCBKOIO:

The problem of eigen modes of one-dimensional controlled Bragg structures (magnetophotonic crystals) is set up
and analytically solved. The dispersion equations for the two polarizations of radiation and their analytical
solutions with respect to the Bloch wave number are obtained. The regularities of the propagation of terahertz
waves over the surface of a periodic layered superconductor have been studied. The dispersion relations for the
layered superconductor plate are obtained. Based on the method of expansion by plane waves, the modes of
existence of bulk and slow surface waves in a photonic-crystal waveguide with a hollow channel are investigated.
Dispersion diagrams of such structure and the spatial distribution of the amplitude of the longitudinal component
of the electric field are constructed, which provides interaction with electron beams in the waveguide channel. A
modified design of a photonic-crystal waveguide with additional matching layers is proposed. A modified
Helmholtz equation is obtained for a hollow Bragg waveguide channel filled with electron beam. The problem of
the interaction of terahertz radiation with a periodic structure containing superconducting elements is solved. The
explicit dispersion equation for Floquet wave numbers in photonic-crystal structures containing metamaterials
and / or layered superconductors is also obtained. The excitation of specific volume-surface waves (helicons)
using the model of a point magnetic dipole moving along the lateral surface of a semiconductor cylinder in an
external magnetic field is considered theoretically.

Inpexkc YIK: 621.37/.39, 621.385.6:537.874

Koau TemaTHYHHUX PYOPHK: 47.01
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: KoHuEeNTyasbHi OCHOBYU /17151 PO3PO6JIEHHS HOBITHIX €JIEKTPOHHO-XBUJIbOBUX
CHACTEM TE€ParepLoBOro Jiana3oHy Ha 6a3i bperriBCbKUxX XBUJIEBOJHUX CTPYKTYP, 10 MiCTSITh ipOTPOIHI Ta
HAJIIIPOBiTHI KepOBaHi esieMeHTU. CUCTEMU PiBHSHD Ta aHAIITUYHI CIiBBiTHOUIEHHS [1J14 aHAJi3y XapaKTepPUCTUK
TepareploBOro BUIIPOMIHIOBaHHS, 10 B3aEMOZi€ 3 6araTollapoBUMU ripOTPOITHMMU CEPEIOBUIIAMU Ta

HAJIPOBIIHUMU CTPYKTypPaMHu.

Ha3zpa HTII anriiicbKor0: Conceptual bases for the development of the advanced beam-wave systems of the
terahertz range based on Bragg waveguide structures containing gyrotropic and superconducting controlled
elements. Systems of equations and analytical relations for the analysis of the characteristics of terahertz radiation
that interacts with multilayer gyrotropic media and superconducting structures.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnu, yepe3s saki HTII He 6ysio cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: Bupo6u TexHiuHi

l'asmy3b 3acTocyBaHHS: [IpunanoGyayBaHHs MIKDOXBUIBOBUX Ta T€parepLiOBUX CUCTEM paziosIoKatiii,
CIEKTPOCKOIIii, 6i0s10Tii, MEUIIMHY, 3B’13KYy Ta OXOPOHU. HayKOBO-TeXHiuHi pO3pOOKM KOMIIAKTHUX JIKEPe

T€parepL,0BOrO BUIIPOMIHIOBAHHS
PeecTpaiifiHuil HOMep KapTKH Te€XHOJIOT1ii:

Omnuc HTII: Po3po6ieno reopeTndHe miarpyHTs 1Jis1 JOCTIIKEHHS Ta TPOEKTYBAHHS KEPOBAHUX
€JIEKTPOJUHAMIYHMX CUCTEM TE€ParepLoBOro Ta ONTUYHOrO Jialla30HiB HA OCHOBI BperriBCbKUX CTPYKTYP 3
ripOTPONTHMMM Ta HAAIIPOBITHUMHU eJleMeHTaMU. Po3B’s13aH0 3a/1a4uy PO PO3MOBCIOIKEHHS T€parepLioBUX XBUJIb
HaJl TOBEPXHEIO [IEPIONYHOr0 MAPYyBAaTOrO HAJIPOBiTHMKA. YUCEIBHO OOCIIIPKEHO PEXXMMH iCHYBaHHS
CIIOBiJIbHEHMX [TIOBEPXHEBUX XBUJIb B (POTOHHO-KPUCTAIIYHOMY XBUJIEBOIi 3 [IOPOKHUCTUM KaHasioM. [1o6yzoBaHo
JIVCIIEPCIVHI AlarpamMuy Takoi CTPYKTYPU Ta IIPOCTOPOBUY PO3IOLIN aMIUIITY U [103I0BXXHbOI KOMIIOHEHTH
€JIEKTPUYHOTO I10J1s1, 10 3a6e3redye B3aeMOJIiI0 3 eJIeKTPOHHMMU IIOTOKAMU B KaHaJli XBUJIeBOy. JJoCimKeHo
3aKOHOMIPHOCTI B3a€MO/iii Ta pO3IMOBCIOJIKEHHS TeParepLoBUX XBUJIb B CTPYKTYPax i3 apyBaTUMU
HaJIpOBiTHUKaMU. BUsBJIE€H] pe>kuMU 3 aHOMaJIbHUMU IUCTIEPCIHUMY XapaKTEPUCTUKaMU Ta PE30HAHCHUM
NOTJIMHAHHSAM TeparepLoBOro BUIPOMiHIOBaHHS. Po3B’a3aHa 3a/1a4a PO PO3CiI0BaHHS XBUJIi HA PELiTLi 3
HAJIITPOBITHUMU eJIeMeHTaMU Ta BU3HA4YeHi Pe30HAHCHI peXXUMU BiIOUTTS Ta NPOXOIKeHHs.. OTPUMaHO
MoaudikoBaHe XBUIIbOBE PiBHSIHHS B KaHasli bperriBcbKoro XBusneBojy, 3allOBHEHOMY €JIEKTPOHHUM ITOTOKOM, SIKE
II03BOJISIE BU3HAYATU PEKUMU 30YI)KEHHS KOJIMBaHb B €JIEKTPOHHO-XBUJIBOBIl cucTeMi. JlocimkeHo
3aKOHOMIPHOCTi BUITPOMIHIOBaHHS T€JIiIKOHIB MarHiTHUM JUIIOJIEM, IO PYXA€THCS Y3[I0BXK IJIa3MOBOTO LUIIIHIPY,

17151 BUBHAUEHHSI 3aKOHOMIPHOCTE! BUITPOMiHIOBAHHS €JIEKTPOHIB, 1110 PyXaloThCsl B IJ1Ia3MOIIOIIOHOMY CEPeNOBUIL.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopents npuHumnoBo HOBOI nmpoAyKuii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ151 3a0€3MeYEHHS eKCIIOPTHOTrO NOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnsiue HTII Ha mOBKijIs:
Bnposags>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy:
3aKiHYeHHs eTamy:

Cno>kuBayi npo,quI.li'l': IPE HAH Vkpainu, Cymcbkuil gep>kaBuuii yHisepcuret, HHI XDTI, XapkiBbkuii

HaljoOHaJIbHUH yHIBEpCUTET PaflioeIeKTPOHIKY, MiJIIPUEMCTBA, 1[0 PO3POOJISIIOTh Ta BUTOTOBJISIOTH €JIEeMEHTHY 6a3y



TEpArepuoBoro ,I[ial'IaBOHy.
HepcneKTHBHi PHUHKH: Typeyunna, Kurai, Inzid, [Tonbima.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0OCAT IHBECTHILIH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iIHBECTOPY IiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTreH1iaIbHUH 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTtkoBa iHpopmanist:
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