O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0219U102392

Jep>kaBHUH peecTpaniliHUN HOMeP: 0117U004034

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamuii: 28-12-2019

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa €TaImy. ['enepaiiis, MOCUIEHHS, JETEKTYBAHHSA Ta PO3MOBCIOIKEHHS TEPArepLoBOro BUMTPOMIHIOBAHHSL:

eJIeKTpO,U,I/IHaMi‘{He MOJE€JIIOBAHHA Ta €EKCIIEPUMEHT
IToyaTok eramy: 01.2017
3akiHyeHHs eTamy: 12.2019

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (abo ITIB ¢izuyuHOi 0c00H): IncTUTyT pasiodizuku Ta
esniekTpoHiky iM. O. f. Yeukosa HAH Ykpainu

Kopg 3a €IPIIOY: 03534593

Micue3HaxoaKeHHS: Akazemika [Ipockypu, 12, M. XapkiB, XapkiBcbkuil p-H., XapkiBcbka 0611., 61085, Vkpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380577634319, 380573152105

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

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

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442396594, 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)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTHyHHi 06car ¢piHaHCYyBaHHS (THC. rpH.): 19717.8




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

['eHepauis, NoCUIEHHS, IETEKTYBaHHS TA PO3IOBCIOIKEHHS TEPArepL0BOr0 BUIIPOMIHIOBAHHS: €JIEKTPOLMHAMIYHE

MOZIENMIOBAHHSA Td EKCIIEPUMEHT

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Generation, amplification, detection and propagation of terahertz radiation: Electromagnetic simulation and

experiment

Pedepar yKpaiHCBKOIO:

Po3BrHYTI TEOpETHYHI i eKCllepUMeHTaIbHI METOI M AOCIIiIPKEHHS IIPOoLieCy B3aeMoii cydTepareploBoro Ta
TeparepLoBOro BUIIPOMIHIOBAaHHS 3 PI3HOMaHITHOTO TUILy CTPYKTypaMu (II€pPioiuyHi MeXi MeTaMarepiailis,
1IapyBaTO HEOJHOPIiHI aHI30TPOIHI AieIeKTPUYHI CEPeOBUIIA, MAPYBATUX HANIIPOBIAHUKAX, HEiHINHI Ky6iYHO
MOJISIPU30BaHi JieJIeKTPUYHi CEpelOBUILA, PE30HAHCHI CUCTEMH i3 IPOCTOPOBO PO3BUHYTUMU €JIEKTPOHHUMU
IIy4KaMU Ta iHIli) i BUBYEHi OCHOBHI 3aKOHOMIpHOCTI Ta sIBUIIA, 10 IpUTaMaHHi LUM nponecam. Ha ocHOBI
(PyHIAMEHTAJIbHUX JOCJIIKEHb CTBOPEHi TA00OPAaTOPHI MAaKETH KOMIIAKTHUX T€HEPATOPIB, CyMaTOPiB MOTY>KHOCTI i
[IPUCTPOIB 71 KaHai3alii Ta BUIPOMIHIOBAHHS €JIEKTPOMArHiTHUX XBUJIb. JJOCIIIIKEHO ABUILE [1€PETBOPEHHS
IJIOIIMHY TOJISIpU3allii SIK 32 TOMOMOro repdopoBaHUX I'PATOK MTPU MAMiHHI JI0CKO] JIiHINHO MOJSPU30BaHOI
XBWJIi, TaK i B XBUJIEBiIHOMY BUKOHAHHI 3a JONIOMOTOI0 KipaJbHUX Aiadparm Nnpu nafiHHi OCHOBHOI XBUJIi
KBa/IpaTHOTO 260 KPYTJIOro XBUJIEBOy. 3alpOIIOHOBAHO HOBI XBUJIEBITHI IPUCTPOI 11711 06€pTaHHS MIJIOIUHA
nosstpusauii i pinprpanii Mox.EkcriepuMeHTaNbHUX NOCTIIKEH] AieIeKTPUYHI TapaMeTpy ITYyYHUX aJIMasiB Ta
kepamik y I'Ty pianasoni yacTot. OTpMMaHO YMOBU 30y I)KEHHS 6araTouaCTOTHOTO PeKMMY reHepallii B KJIIHOTPOHi.
BusiBi€HO pEe30HAHCHUI XapaKTep 30YIPKEHUX KOJIMBAHb Y KJIMHOTPOHI HABITh 32 HAsIBHOCTI CYTTEBUX 3aTyXaHb
nosepxHeBUX xBWiIb B TI'1 AianasoHi. Po3po6yieHo TeopeTuyHy MoJiesb KJIIHOTPOHA, 110 BPAXOBY€e BTPATH €HEPTii
[IOBEPXHEBOI XBWUJIi, 110 BUKJIMKAHI NIOPCTKICTIO TIOBEPXHI €JIeKTPOIUHAMIYHOI CUCTEMY, a TAKOX TEIJIOBUM
HABaHTAXEHHSM Y pa3i OCilaHHS €JIEKTPOHHOTO IyYKa Ha €JIEMEHTU CUCTEMU. 32 JOIIOMOTOI0 30BHIlIHBOTO
KOHTYPY 3BOPOTHOTO 3B'$13Ky OTPMMAHO [TapaMeTpu cTabisizanii po6040i 4acTOTH i MOTY>KHOCTi BUIIPOMiHIOBaHHS
TT1 KMiHOTPOHA, IO BifNOBINAIOTh BUMOTaM crieKrpockorii IMP 3 [IQi3nuHi XapakTepuCTUKY PO3POOIEHNX

npusanis mallfl.

Pedepar aHIJIiHCBKOIO:

Theoretical and experimental research methods have been developed for studying the interaction processes
between the sub-terahertz and terahertz radiation and various type structures (metamaterial periodic boundaries,
layered anisotropic dielectric media, resonant systems with spatially developed electron beams, etc.). Essential
laws underlying these processes and characteristic phenomena associated with them have been investigated.
Based on the fundamental research, prototypes of small-size generators, power dividers, and devices for
electromagnetic wave channeling and radiation have been performed. A thorough investigation has been given to
the phenomenon of polarization plane change in the case of perforated gratings and plane linearly polarized wave
incidence and in the case of waveguides with chiral diaphragms with the square or circular waveguide basic mode
incident. New waveguide devices have been suggested for the polarization plane rotation and for the mode
filtration. Dielectric parameters of artificial diamonds and ceramics have been experimentally studied in the GHz
frequency range. Excitation conditions of the GHz multi-frequency generation of clinotrons have been
determined. The resonant character of oscillations excited in a clinotron has been revealed even when the
surface-wave attenuation in the TGz region is substantial. A clinotron theoretical model has been developed
considering the surface wave power loss caused by the roughness of the electrodynamic system surface and by the
heat load caused by the electron beam deposition on system elements. Using the external feedback loop, the
stabilization parameters of the working frequency and the radiation power have been determined for a TGz



clistron, the requirements of nuclear magnetic resonance spectroscopy with dynamic polarization of nuclei
satisfied.

Inpekc YIK: 537.86;621.38.01:53, 621.371.332; 621.385.6; 535.37.421

Koau TeMaTHYHHX PyOPHK: 29.35

KepiBHHUKH po6OTH

BiacHe IlIpizBuie Im'sa I10-6aTbKOBI: Menexuk [letpo Mukosaiiosny
HayKoBHIH CTYIIHbB: 1. $.-M. H.

BueHe 3BaHHS: akarn.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Po3BUHYTI TEOPETUYHI MOZIE | €EKCTIEPUMEHTANIbHI METOAM LOCIIIKEHHS TIPOLECY
B3aeMOJii Cy0TeparepL0Boro Ta TEParepL,oBOro BUIIPOMiHIOBAHHS 3 PiI3HOMAHITHOTO TUITy KOMIIO3UTHUMHU Ta
[ePiOIVYHNMMY €JIEKTPOJMHAMIYHMMY CTPYKTYPaMHU i BUBYEHI OCHOBHI 3aKOHOMIPHOCTI Ta SIBMIIA, IO IPUTAMaHHi
yM npouecaM. Ha ocHOBI PyHAaMeHTaNIbHUX JOCiIKEHb CTBOPEHi 1a00PaTOPHI MaKeTH KOMIIAKTHUX
reHeparopiB, CyMaTOPIB ITOTYKHOCTI i IPUCTPOIB 11714 KaHasli3alii Ta BUIIPDOMIHIOBaHHS €JIEKTPOMArHiTHUX XBUJIb.
di3nyHi XapaKTepUCTUKU PO3POOIEHNX MAKeTiB MPUCTPOIB MAIOTh BUCOKUI PiBEHb KOHKYPEHTOCIIPOMOXKHOCTI y
NOPiBHAHHI 3 BitomumMu aHanoramu. 3BitT 3a HJIP «I'eHepatis, mocuieHHs, eTeKTyBaHHS Ta PO3IOBCIOIKEHHS

TepareploBOro BUIIPOMIHIOBaHHS: €JIEKTPOAMHAMIUHE MOJIEIIOBaHHSI Ta eKcliepuMeHnT» (udp «CrapT-4»)

Hazpa HTII auriiicbKo0: Theoretical models and experimental research methods have been developed for
the sub-terahertz and terahertz wave interaction with various composite and periodic electrodynamic structures.
The laws underlying these processes and the characteristic phenomena have been recognized and studied. The
fundamental research made it possible to build laboratory prototypes of small-size generators, power dividers,
devices for electromagnetic wave channeling and radiation. The physical characteristics of these prototyped
devices are fairly competitive with their recognized analogs. Research report “Generation, Amplification, Detection
and Propagation of the Terahertz Radiation: Electrodynamic Modeling and Experiment” (code «CrapT-4»)

HTII, axy nepenba4asiocsi CTBOPHUTH:
ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHO:
OTpHMaHi P€3yJIbTAaTH: MeToau, TEOPii

T'asy3b 3acTOCyBaHHS: 72.1

PeecTpanifiHuii HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: Pospo6eni Teopetnuni metoau i Teopii Ta orpumani ¢hisnyHi xapaKTepUCTUKU PO3POGTEHUX

MaKeTiB IIPUCTPOIB MAIOTh BUCOKUI PiBEHb KOHKYPEHTOCIIPOMOXKHOCTI Y TIOPIBHAHHI 3 BiIOMUMU aHaJIOTaMU

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI mpoyKiii (Matepiasis,

TEXHOJIOTI! TOMIO) J1s1 3a0e3I1eYeHHsI eKCIIOPTHOTO NIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy:
3aKkiHYeHHs eTamy:

Cnos>kuBavi npoaykiiii: IPE im. O.4. YeukoBa HAH Ykpainu, PI HAH Vkpainu, ®TIHT im. B.€. Bepkina HAH
Ykpainn, ®MI im. IT'.B. K

IlepcrieKTUBHI pHHKH:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 Ha#AIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH: [IpaBa He HAAIOTHCS
HasiBHicTb Gi3Hec-mJIaHy: Hi

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI: Hi



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

JoaaTtkoBa iHpopmamnist:

IX. Bi6siorpadiuHuii onuc
C. IlpukonoTuH, A. Kupunesko, [. Kynuk, C. Ctemenko / MeToJ; 4aCTUYHBIX 00J1acTeil [j1s1 JeKapTOBO-
KoopauHaTHbIX cTpYKTyp,/ LAP LAMBERT Academic Publishing, 2017, 180 C.

Kuzmichev I. K., Popkov A. Yu. /Resonant Systems for Measurement of Electromagnetic Properties of Substances
at V-Band Frequencies /Published in London, United Kingdom, by Intech Open. 2018. - 203 p. - Chapter 3. - P. 27-
53. - 203 p. ISBN: 978-1-78923-408-4.

L. Angermann, V.V. Yatsyk /Resonant Scattering and Generation of Waves: Cubically Polarizable Layers/ Cham,
Switzerland: Springer, 2019. - 228 p.

Sirenko, Y., Melezhik, P., Poyedinchuk,A., Sautbekov, S., Shmatko, A., Sirenko, K., Vertiy A., & Yashina, N. /Radiation
of electromagnetic waves induced by electron beam passage over artificial material periodic interfaces. /Book
Chapter 5 in N. Brewer (ed): An Essential Guide to Electrodynamics. P.212-274. Nova Science Publishers, New York
(2019).



X. 3aKJII0YHi BiIOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
IBanuenko Irop BitamniitoBny

(0. d.-M. H., 01.04.03)

Hepkay Bagyum MukosiainioBuy
(k. ¢.-m. H., 01.04.03)

Kupunenko Anartoniit Onanacosuy
(m. @.-m. H., 01.04.03)

KyspMmun4os Irop KHCTIHTUHOBUY
(8. ¢.-m. H., 01.04.03)

Kynemos Osnekciit MUKonanioBuy
(k. d.-M. H., 01.04.04)

MipoiHiyeHko Bonogumup CeMeHOBUY
(. ¢.-m. H., 01.04.03)

[Tonomapenko Cepriit CtaniciaBoBrAY
(k. d.-M. H., 01.04.04)

[Tornenko Hina OinekciiBHa
(0. d.-M. H., 01.04.03)

[Toegunuyk AHatoii FOXrumoBuY
(x. d.-M. H., 01.04.03)

CeexxeHueB Onekcangp €BreHoBUY
(m. @.-m. H., 01.04.03)

CremeHnko Cepriit OsiekcaHIpOBUY
(x. d.-M. 1., 01.04.03)

Tapanos Cepriit IBaHOBUY
(o.d.-m.H., 01.04.07)

XyropsaH Enyapa MuxaitsoBud
(. ¢.-Mm. H., 01.04.04)

Auuk Bacunbs BacunboBuy
(k. ¢.-M. H., 01.04.03)

Slmumua Haranbs IleTpiBHa
(. ¢.-Mm. H., 01.04.03)

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTtpaTtop

Menesxuk [letpo Mukosaniosud

Cynbgina OsneHa IBaHiBHa

+38 (057) 315-00-06
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