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iHHOBaLITHMX KBAHTOBUX HAHOCKUCTEMAX, 1711 CTBOPEHHS OCHOB [Iii HOBMX €JIEKTPOHHUX IIPUCTPOIB,

IMEPCHEKTUBHUX IOJ14 Cy4YaCHUX 3aCTOCYBAHb.
IToyaToK eramy: 01.2023
3akiHYeHH4 eTamy: 12.2023

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT
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Kopg 3a €IPIIOY: 03534593

Micue3HaxoaKeHHS: ByJI. AKagemika ITpockypy, 6ya. 12, M. XapkiB, XapkiBcbKuil p-H., XapKiBcbka 0011, 61085,
YKpaina

dopma Bi1acHoCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

Tenedon: 380577634319, 380573152105, 380573151129
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:
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ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Pagiodisznyni edexTu B HAHOENIEKTPOHHUX CUCTEMAX 3 €JIeMEHTaMU i3 rpadpeHy, HeTPaAULIIHUX HaATIPOBOAHUKIB

Ta 3aMarHiyeHux HamiBIIPOBiIHMKIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Radiophysical effects in nanoelectronic systems with graphene elements, unconventional superconductors and

magnetised semiconductors

Pedepar yKpaiHCBKOIO:

Ha6ysa nopasnpiioro po3BUTKY JliHiMHA T€OPist HECTIMKOCTI 3aMarHiyeHOro TpyouyaToro Iyyka eyleKT-pOHiB, SIKUH
061yBae UMJIIHAPUYHNIN [171a3MOBO-TBEPJOTIJIbHUN XBUJIEBII, 110 MA€ BEJIMKY [IPOBiHICTb Ta 3HAXOIUTHCS B
CIIiBBiICHOMY MarHiTHoMy nosii. TeopeTu4HO AOCIiIKEHO MPosiB epeKTy AapoHoBa-boma B rifpognHaMivHIN
HECTIMKOCTi TPy64aToOro HepessITUBICTCHKOrO €JIeKTPOHHOIO IYUKa, [0 PyXa€ThCs B3LOBX HaIliBIIPOBIAHUKOBO]
HAHOTPYOKM 3 i€JIEKTPUYHUM 3alIOBHEHHSM, PO3MIIlI€HOI B KOAKCiaJIbLHOMY ITOCTiITHOMY MarHiTHOMY IIOJIi.
YucenpHUH aHasi3 M0Ka3sye, 10 BHACIOK BKa3aHOTO e(eKTy YaC HaCU-YeHHS HeCTIMKOCTi i MaKCUMaJbHi
aMILIITYU TI0J1S 3aJIeXKaTh Bif KiJIbKOCTI KBaHTiB MarHiTHOTO IIOTOKY B HAHOTPYOLLi i 3MiHIOIOTECS 3 [1€PiOAOM, IO
IOPiBHIOE OJJHOMY KBaHTy MarHiTHOTO ITOTOKY. [IpoBeieHO YnCeNbHUM aHali3 i BAMIPIOBaHHS JVICUIIATUBHUX
BJIACTMBOCTE HAJIIPOBiIHUKOBUX MiK-POCTPIiYKOBUX IMCKOBUX PE30HATOPIB, 110 30y)KYIOTbCS Ha Pi3HUX.
[TokazaHo, [0 BTPaTXU Ha BUIIPOMi-HEHHS MOJ, IIENI0Yy4oi rajsepei ayxke maili, 1o poouTb HEOTPIOGHUM
€KpaHyBaHH4 pe30oHaTopa. KpiM TOro, y MiiMeTpOBOMY Jiana3oHi JOBXMH XBUJIb PO3Mip PE30HATOPAa HAa OCHOBHIN
MOJji cTae HENPUILyC-TUMO MaJIUM, TOMY IIPaKTUYHillle BUKOPUCTOBYBAaTU MOJU 11enody4oi rajsepei. Po3pobieHo i
BepH1(piKOBAaHO KOMITIOTEPHi TPOrpamMu YUCEIbHOTO PO3B’sI3aHHS 337124 PO3CisIHHS Ta AUQPaKiiiiHOro
BUIIPOMiHEHHS XBUJIb MIiKPO i HAHO-PO3MiPHMMU METACTPYKTypaMU 3 PE30HAHCHUMU IrPa(peHOBUMU €JIEMEHTAMU.
JeTtanbHO NMPOaHai30BaHO PE30HAHCHE PO3CiSIHHA Ta NOIJIMHAHHS E-TIOISpn30BaHUX TEparepLeBux XBUjb Ha
peutiTLi 3 rpadeHOBX CTPIYOK Ha Mifkaaali. BuBueHi BTpaTy NOTY>KHOCTI MOAYJ/IbOBAHOI'O IIy4Ka €JIEKTPOHIB Ha
BUIIPOMIHEHHS Ta NOIJIMHAHHA y IPUMCYTHOCTI NOOJIN-3y TPAEKTOPII [Ty4YKa Napy KPYroBUX Ai€JI€KTPUIHUX

HAaHOHUTOK, BKPUTHX IPaeHOM.

Pedepar aHr1ilicbKOIO:

The linear theory of instability of a magnetised tubular electron beam blowing a cylindrical plasma-solid-state
waveguide with high conductivity and located in a coaxial magnetic field is further developed. The manifestation of
the Aaronov-Bohm effect in the hydrodynamic instability of a tubular non-relativistic electron beam moving along
a dielectrically filled semiconductor nanotube placed in a coaxial permanent magnetic field is investigated
theoretically. The numerical analysis shows that due to this effect, the time of instability saturation and the
maximum field amplitudes depend on the number of magnetic flux quanta in the nanotube and vary with a period
equal to one magnetic flux quantum. Numerical analysis and measurements of the dissipative properties of
superconducting micro-ribbon disc resonators excited at different magnetic fields are carried out. It is shown that
the radiation losses of the whispering gallery modes are very small, which makes the resonator shielding
unnecessary. In addition, in the millimetre wavelength range, the size of the resonator on the fundamental mode
becomes unacceptably small, so it is more practical to use the whispering gallery modes. Computer programs for
the numerical solution of the problems of scattering and diffraction of waves by micro- and nano-sized
metastructures with resonant graphene elements have been developed and verified. The resonant scattering and
absorption of E-polarised terahertz waves on a graphene ribbon grating on a substrate are analysed in detail. The
power losses of a modulated electron beam for emission and absorption in the presence of a pair of circular
dielectric nanoribbons coated with graphene near the beam path are studied.

Impexkc YIK: 535.24; 535.6 , 537.86.029.65 /.79
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zBa HTII yKpaiHCBKOIO: 3akiounuii 38iT 3a 2023 pik

Hazpa HTII aurJiiicbKo¥0: Final Report for 2023

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeToau, Teopii

l'asmy3b 3aCTOCYBaHHS: y chepi IPUPOAHUYNX | TEXHIYHUX HAYK
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omuc HTII: Ocratounuii 3iT 3a 2023 pp. BiANOBIAHO 10 BUMOT TEXHIYHOTO 3aBHaHHs Ha 2023 p., MiCTUTb
indopmaniio momo HOBUX GyHAAMEHTAJIbHUX 3HAHb IIPO €JIEKTPOMAarHiTHI e(peKTH y epCrieKTUBHUX
HaHoOMarepiasnax i cucremax - rpadeHax, HeTpaguLiiHMX HAJIIPOBiHNUKAX, IaPyBaTHUX HaIliBIIPOBiAHUKAX,
HAHOTPYOKax IpH iX 30y[KEHHI €JIEKTPOMarHiTHUMU XBUJISIMU Ta [IOTOKAMU 3apsIKEHUX YAaCTUHOK, i3
3aCTOCYBaHHSIM e(EeKTUBHUX TEOPETUYHUX i eKCIIEPUMEHTATIbHUX METO/IiB, PO3POOJIEHNX aBTOPaMU IIPOEKTY, Ta
00rpyHTyBaHHS (i3MYHUX OCHOB CTBOPEHHS HOBUX IIPUJIA/IiB 3 BUKOPUCTAHHSIM KBAaHTOBUX OCOOJIMBOCTEN
iHHOBaLiTHMX MaTepiasiB. AKTyaJIbHICTb [OCJIiI’)KEHb [10B’S13aHa 3 BAKJIMBICTIO OCBOEHHSI €JIEKTPOMAarHiTHUX XBUJIb
teparepuesoro (TTw), ingppayepsonoro (1Y) Ta 6isbl1 BUCOKOYACTOTHUX Jialla30HiB i HEAOCTATHLOIO BUBUEHICTIO
(pisnyHuX MexaHi3MiB Ta 3aKOHOMiIPDHOCTE! B3a€MO/Iii TAKHUX XBUJIb Ta 3aPS/I>KEHUX YAaCTOK 3 TBEPAOTIbBHUMU HAHO-
Ta MiKpO-CTpyKTypamu. Pe3yabTaT poO60TH OIy06J1iKOBaHO B 6 CTATTIX Y Mi’KHAapOJAHUX HAayKOBUX XXypHasax (2 3 Ql,

33Q2,13Q3); we 2 cTaTTi 6yJI0 IOJAHO [0 PEAAKLiN.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOi mpoyKIiii (Marepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0e3MeYeHHsI eKCIIOPTHOTO MIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Brnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaTok eramy: 01.2023
3akiHyeHHs eTamy: 12.2023
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€KOHOMi4HE OOrpyHTYBaHHSI.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:
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