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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

B3aemopist TeparepoBoro BUIIPOMIHIOBaHHS 3 €JIEKTPOHHUMU IIOTOKaMU B TinepOosiiyHUX Ta NiPOTPONHUX

MarHiTO(POTOHHUX CTPYKTYpax

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Interaction of terahertz radiation with electron beams in hyperbolic and gyrotropic magnetophotonic structures

Pedepar yKpaiHCBKOIO:

JlocifgskeHo B3aeMOIiI0 €J1eKTPOMArHiTHOrO BUIIPOMiHIOBAaHHS 3 OJIHOBUMIDHUM MarHiTOQpOTOHHUM KPUCTAJIOM,
CTPYKTYpa SIKOT'O CKJIAJAEThCS i3 JieseKTpUYHMX 1apiB Ta LapiB, sIKi XapaKTepU3yITbCs TinepoosivHuM
xapakrepom gucnepcii. OTpuMaHO gucnepciiHe piBHAHHA AJ1S1 TAKOIO KPUCTAy Ta BU3HAYEHI OCHOBHI
XapaKTePUCTUKU BJIACHUX PEKMMIB, 5IKi 0OYMOBJIE€H] iCHyBaHHSM 00'€MHUX Ta [IOBEPXHEBUX XBUJIb. OTpUMaHi
aHaJIITU4HI CHiBBigHOUIEHHS 17151 KoedillieHTy ITPOIyCKaHHS MarHiTOQOTOHHOI'O KPUCTaJly Ha OCHOBI METOZY XBUJIb
drnoke-bnoxa. B 30Hax nporyckaHHs 6araTouapoBoi epioguyHoi CTPYKTYPH, SIKi BiiIIOBiAalOTh I0BEPXHEBUM
XBUJISIM, P€asli3yloThCsl BUCOKOJOOPOTHI pE30HAHCHI MiKH, 110 XapaKTE€PU3YIOTbCSI IPAKTUYHO [TIOBHUM
IIPOXOIKEHHSIM eHeprii yepe3 marHitodoToHHMH KpucTai. Li miku posnineHi Mixk co6010 [OAATKOBUMU
3a00pOHEHMMH 30HaMU, 110 Jla€ MOXJIUBICTb (POPMYBaHHS €ePEKTUBHUX BYy3bKOCMYTOBUX (PiNIbTPIB 117151 KEpyBaHHS
BUIIPOMIHIOBAHHSM y T€parepLoBoMy JianasoHi. [IpoBeieHO JOCIiIKEHHS BJIACHUX PEKHMIB IIApyBaTUX
HANPOBiIHUKIB UMIiHAPUYHOI KOHPIirypauii. OTpuMaHO BUpa3 /Jig 4aCTOTU HEJiHIMHUX KOJIMBAHb, KU BpaXOBye
MaJly aUTUBHY KBaIpaTUYHICTh aMIUIITY1 KOJIMBaHb Ta e(eKT reHepaliii TpeTboi rapMOHIKY KOJIMBaHb. BussieHo,
110 HAgBHICTb MAJIMX BTPAT Y CEPENOBUILLi IPU3BOAUTD O 3MEHIIEHHS aMIUIITY €KCTPAOPAMHAPHOL XBUJIi NpH ii
MOIIMPEHHI i, 3pelTOI0, 4O SBUILIA 3yIIMHKYU TeParepLoBUX XBUJIb. JJOCTIIKEHO KijllbKa KOHPIrypariii KepoBaHUX
IBOBUMipHUX (POTOHHO-KPUCTAJIIYHUX XBUJIEBOJIB 3 MOPOKHUCTUMU KaHAJIaMH, SIKi MOXKYTb OyTH 3aCTOCOBaHi 5K
€JIEKTPOJMHAMIYHI CCTEMU eJIEKTPOHHUX [IPUJIaZliB TepareploBoro AianasoHy. EjemeHTH 060JI0HOK XBUJIEBO] €
ripOTPONHUMMY, 110 [JO3BOJISIE KEPYBATH iX €KCIUlyaTalilHUMU XapaKTepUCTUKAaMU Yepe3 3MiHy 30BHILIHbOTO
MAarHiTHOrO I10JIs1. 3alIPOIIOHOBAHA CXEMA €JIEKTPOLUHAMIYHOI CUCTEMU TEPArepL,0BOro NpUIanLy I03BOJIsIE
PO3pOO6JIATH HOBOJIi KOMIIAKTHI €71eKTPOHHO-XBUJIbOBI CUCTEMH, SIKi HE IOTPeOYIOTh (POKYCYyBaIbHUX I1OJIIB i

KEPYIOTHCS 30BHILIHIMU MOJISIMMU.

Pedepar aHIJIiHCBKOIO:

The interaction of electromagnetic radiation with a 1D magnetophotonic crystal, the structure of which consists
of dielectric layers and layers characterized by hyperbolic dispersion, has been studied. The dispersion equation
for such a crystal has been obtained and the main characteristics of the eigenmodes, which are due to the
existence of bulk and surface waves, have been determined. Analytical relations for the transmission coefficient of
a magnetophotonic crystal have been obtained based on the Floquet-Bloch waves method. In the transmission
zones of a multilayer periodic structure, which correspond to surface waves, high-Q resonance peaks are realized,
characterized by almost complete energy transmission through the magnetophotonic crystal. These peaks are
separated from each other by additional forbidden zones, which makes it possible to form effective narrow-band
filters for controlling THz radiation. Modes of layered superconductors of cylindrical configuration have been
studied. An expression for the frequency of nonlinear oscillations was obtained, which takes into account the small
additive quadraticity of the oscillation amplitude and the effect of generation of the third harmonic of oscillations.
It was found that the presence of small losses in the medium leads to a decrease in the amplitude of the
extraordinary wave during its propagation and, ultimately, to the phenomenon of stopping THz waves. Several
configurations of controlled 2D photonic crystal waveguides with hollow channels were investigated, which can be
used as electrodynamic systems of THz electron devices. The elements of the waveguide claddings are gyrotropic,
which allows controlling their operational characteristics by changing the external magnetic field. The proposed



scheme of the electrodynamic system of a THz device allows developing compact beam-wave systems that do not
require focusing fields and are controlled by external fields.
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KOMIIaKTHUX €JIEKTPOHHUX IIPUJaZiB TepareploBoro Aiana3oHy Majoi Ta cepegHboi IOTY>KHOCTI. 3allpOIIOHOBaHi
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BUMPOMiHIOBaHHS. [lOCiKeHi CIIeKTPpasibHi XapaKTePUCTUKU KePOBaHUX (DOTOHHO-KPUCTAJIIYHUX XBUJIEBO/IIB, HA

SIKUX 6HBYIOTBCH e]IeKTpOII,I/IHaMi‘-IHi CUCTEMU TEPATEPLIOBUX HpI/IJIaILiB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI MpoyKIiii (Marepiasis,

TEXHOJIOTI} TOIIO) 17151 3a6€e3MeYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnius HTII Ha moBKiJjs:
BnposaaykenHss HTII: Bnposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYyKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):



JopaTtkoBa iHdpopmamist:

IX. Bi6sriorpadiuyHuii onuc
1. Averkov Yu., Prokopenko Yu., Yampol'skii V. Manifestation of the Aharonov-Bohm effect in hydrodynamic

instability of an electron beam moving along a semiconductor nanotube // Low Temp. Phys. 2024. Vol. 50, No. 5.
P. 396-408. https://doi.org/10.1063 /10.0025623

2. Averkov Yu.O., Prokopenko Yu.V., Yampol'skii V.A. Hydrodynamic beam instability in semiconductor nanotubes
with dielectric filling // The 2024 IEEE 42nd Int. Conference on Electronics and Nanotechnology (ELNANO), Kyiv
Polytechnic Week at Igor Sikorsky Kyiv Polytechnic Institute on May 13-16, 2024 in Kyiv, Ukraine. Conference
proceedings. P. 34-39. https://doi.org/10.1109 /ELNANO63394.2024.10756932.

3. Averkov Y.O., Dormidontov A.V., Yakovenko V.M. Energy loss of a charged particle moving in a magnetic field
along a spiral trajectory around a conducting solid-state plasma cylinder // The 2024 IEEE 42nd International
Conference on Electronics and Nanotechnology (ELNANO), Kyiv Polytechnic Week at Igor Sikorsky Kyiv
Polytechnic Institute on May 13-16, 2024 in Kyiv, Ukraine. Conference proceedings. P. 120-124.
https://doi.org/10.1109 /ELNANO63394.2024.10756921.

4. Apostolov S.S., Usatenko O.V., Yampol'skii V.A., Melnyk S.S., Grigolini P., and Krokhin A. Random telegraph
processes with nonlocal memory // Physical Review E, 2024. Vol. 110. 024303.
https://doi.org /10.1103 /PhysRevE.110.024303

5. Shmat’ko A.A., Odarenko E.N. The narrow-band filter based on a magnetophotonic crystal involving layers with
hyperbolic dispersion laws // Radio Physics and Radio Astronomy. 2024. Vol. 29, No. 1. pp. 68-75.
https:/ /doi.org /10.15407 /rpra29.01.068

6. Jemupenko €.€., Hosuupskuii B.B., Opapenko €.M., llImateko O.0. XapakTepUCTUKNA KEPOBAHOTIO bperriBCbKoro
XBUJIEBOY 3 [ipOTPOIIHUMU 060JsioHKamu / / PanioTexHika: Bceykp. MixBin. Hayk.-TexH. 30. 2024, N2 218, C. 144-150.
http:/ /rt.nure.ua/article /view /318820

7. Demydenko E.E., Novytskyi V.V., Odarenko E.N., Shmat’ko A.A. Tunable Photonic Crystal Waveguides with
Gyrotropic Elements // 17th Int. Conference on Advanced Trends in Radioelectronics, Telecommunications and
Computer Engineering (TCSET2024). 09-12 October, 2024, Lviv-Slavske, Ukraine. Conference proceedings. P. 325-
328. https:/ /doi.org /10.1109 /TCSET64720.2024.10755609

8. I'marenko O.C., Ogapenko €.M., Kypcekuii 10.C., MopryH [.B. JlasdepHi, ONITUKO-€JIEKTPOHHI IPUIALU Ta CUCTEMU.
Y.4. InpopmaniiiHo-BUMipIOBasIbHI TEXHOJIOTII. Teopis Ta NpakTUYHI aCMIeKTU CYy4aCHUX BOJIOKOHHO-OITUYHUX
ripockomniB: MoHorpadis. - Xapkis : ®akr, 2024 - 200 c. ISBN 978-617-8175-51-1. https: / /doi.org /10.30837 /978~
617-8175-51-1

9. Odarenko E.N., Hnatenko O.S. Photonic Crystal Fibers with Triangular and Kagome Structures for Fiber Optic
Gyroscopes // Journal of Nano- and Electronic Physics. 2024. Vol. 16, No. 6, 06029.
https://doi.org /10.21272 /jnep.16(6).06029

10. Kazanko O.B., Ilenkina O.€. Po3B’13K1 XBUJILOBOTO PiBHSHHS B 337ja4i PO PO3MOBCIOIPKEHHSI MEXaHIYHMX XBUJIb
y IBOBUMIPHOMY IaPYBaTOMY CE€PELOBUILI 3 MalKe-iHBapPiaHTHUM BilHOIIEHHSIM MaTePialbHO-r€OMETPUYHUX
napametpiB // 36ipHuK HayKoBux npaup YkpAY3T, 2024, Bum. 210. C. 18-27.

http://csw.kart.edu.ua/article /view /320674

11. ABepxkoB 10.0., ITpokonenko 10.B., JopmunoHToB A.B. ['eHepalist €1eKTPOMarHiTHUX XBUJIb HA OCHOBI e(eKTiB
B3a€MOii 3apsKeHNX YACTUHOK, 1110 PyXaloThCs, 3 MOJISIMU 30y KyBaJIbHUX HUMU BJIACHUX MOJ, XBUJIEBITHUX Ta
PE30HATOPHUX CTPYKTYP // BicTi Bumux yuboBux 3akiafis. Pagioenexrponika. 2024. T. 67, N2 3. C. 137-166.
https:/ /doi.org /10.20535 /S0021347024030038



12. FAIR Data. Gyrotropic PhC Waveguide. TCSET2024. https:/ /doi.org/10.5281 /zenodo.14558625

X. 3aKJII0YHI BiZOMOCTi

KepiBHHK IOPHANYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIiB

ABepkos [Opiit Osnerosny
(o. @.-m. H., 01.04.03)

Anocronos Cranicnas CepriiioBud
(o d.-m. H., 01.04.02)

Kagurpo6 Imutpo BacunboBuy
(k. d.-M. H., 01.04.02)

Kazanko Onexkcanzgp BitaniiioBuy

JIucuug Bikrop TumModitioBuy
(k. d.-Mm. H.)
MisepHik Bikropiga MukosaiBHa

OpapeHko €BreH Mukosnanosuy
(o.¢.-M.H., 01.04.03)

[TazuHin Bagum JleoHigoBu4
(o. d.-m. H., 01.04.03)

SIMnonbcbkuil Banepiit OnekcannpoBuy
(o.d.-m.H., 01.04.02, 01.04.07)

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peEeCTpallilo HAyKOBOIi

OisSIIBHOCTI

Kartpuy Biktop Osnexkcannposud
I. ¢.-M. H.

Kozup O.B.

+38 (057) 707-52-96




