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Ykpainu
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[ToTy>KHI KOMIIaKTHI T€HEPATOPY Ta MiJCUII0BAadi €JIEKTPOMAarHiTHOro BUNIpOoMiHIOBaHHS TI'L niana3ony 3

€JIEKTPOHHUM TIEPECTPOIOBAHHAM YaCTOTU B IINPDOKOMY ]_IiaHaSOHi

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Powerful compact oscillators and amplifiers of electromagnetic radiation of THz frequency range with broadband
electronic frequency tuning

Pedepar yKpaiHCBKOIO:

B pesynbrati BukoHanHs HIIP no6y0BaHO TPUBUMIPHY YUCEJIbHY MO/IEJIb B3aEMOJii CTPiUKOBOT0O €J1€eKTPOHHOTO
IIOTOKY 3 ri6pUAHMMU Ta 06’€MHO-TIOBEPXHEBUMHU XBUJISIMU B CUCTEMAX 3 [1€PiOAMYHO-HEOJHOPITHUMU IrPebiHKaMu
B XBUJIEBOZ], IKa BPaXOBY€ TPUBUMIPDHUI PyX IIMPOKOTO CTPIYKOBOT'O €JIEKTPOHHOIO MTOTOKY Ta MOr0 MBUAKICHUNA
nipodinb Ta AOCIIIPKEHO BIaCTUBOCTI XBUJIb, SIKi PO3IIOBCIOIPKYIOThCS! ¥ TaKi CTPYKTYypi. BusHaueno napamerpu
ABOCTYIIEHEBUX Td TPUCTYIIEHEBUX HepiOﬂI/I‘{HO—HCOILHOpiILHI/IX CHUCTEM, 3a JdKUX JOCATra€TbCda MaKCHMaJIbHa
MUPUHA CMYTY YaCTOT CUHXPOHHOI B3a€MO/Iii €IeKTPOHHOTO ITOTOKY 3 IPSIMAMM TapMOHIKaMU IPYroi CMyTru
IIPOITYCKaHHS. BUSIBIEHO PEXXMMU €JIEKTPOHHO-XBUJILOBOI B IKUX peali3yeTbCsl BUCOKUI OIip 3B'13Ky Ta MaJli
BHCOKOYACTOTHi BTpatu. JJocimkeHo epeKT B3aemoii Mo, 3 pi3HUMU MTONepeYHUMH iHJIeKCaMU Ta MoKa3aHa
MOJKJIMBICTb OJJHOYACHOI B3a€MOJIii CTPIYKOBOTO IIOTOKY 3 IBOMA MOJAMHU HAIPO3MiPHOTO XBUJIEBOLY 3
epioANYHO-HEOQHOPITHOIO IPEeB6iHKOI0, IO BiIPi3HSIOTHCS IOMIEPEYHNUM iHIEKCOM, Ha OJIHIN YaCTOTi.
EKcriepMeHTaIbHO MPOIEMOHCTPOBAHO e(eKT MOCUIEHHS XBUJIb ITPYU CUHXPOHHIN B3a€MO/Iii CTPiYKOBOTO
€JIEKTPOHHOTO MTOTOKY 3 [10JIEM TaPMOHIKH APYroi [0JI0CU IIPOIyCKaHHS OCHOBHOI MOJY HaJPO3MiPHOTO XBUJIEBOLLY
3 TPUCTYIIEHEBOIO IPEGIHKOI0. 3a pe3yIbTaTaMU YMCEJIBHOTO MOJIE/IIOBAHHS Ta €KCIIEPUMEHTAIBHUX JOCIIiIKEHb
[10Ka3aHa MOXKJIMBICTb OJHOYACHOI B3a€EMO/Iii CTPIYKOBOTO €JIEKTPOHHOIO IIOTOKY 3 IBOMA MOJAMU HAZIPO3MiPHOTO
XBUJIEBOY 3 [1€PiOAMYHO-HEOJHOPIIHOIO IPEOiHKOIO, 110 BiAPi3HSIOTHCS OIIEPEYHUM iHIEKCOM, Ha O/IHii1 4acTOTi.
HoBu3Ha Ta IpakTUyHa 3HAYMMICTb OTPMMAHMX PE3YJIbTATIB [10JISITA€ B HOBUX 3HAHHSX IIPO B3aEMOZI0 CTPiUKOBOTO
IIOTOKY 3 XBUJISIMUA HAaJPO3MiPHOTO XBUJIEBOAY 3 [1€PiOAMYHO-HEOTHOPIIHOIO rPebiHKOI0, B0KpeMa B 06J1acTi
B3aeMOZii Mof, [ie BinOyBaeThCsl PO3IOBCIOIPKEHHS TiOpUIHUX 00'€MHO-TIOBEPXHEBUX XBUJIb. JlaHi 3HAaHHS MalOTh
IIPaKTUYHY LiHHICTb [J151 PO3POOKU Ta CTBOPEHHS KOMIIAaKTHUX BaKYyMHUX €JIEKTPOHHUX IIiICUIIIOBAYiB Ta
reHepaTopiB 6e3nepepBHOi [ii 3i CTPIYKOBUM €JIEKTPOHHUM IIY4KOM B T€pPArepL,eBOMY J1ialla3oHi 4acTOT. 30Kpema,

3aIIPOIIOHOBAHO Ta PO3POGIIEHO

Pedepar aHI1iliChKOIO:

As a result of the NDR, a three-dimensional numerical model of the interaction of the sheet electron beam with
hybrid bulk-surface waves in systems with periodic-inhomogeneous gratings in the waveguide was built, which
takes into account the three-dimensional motion of a wide sheet electron beam and its velocity profile, and the
properties of propagating waves were investigated in such a structure. The parameters of two-stage and three-
stage periodically-inhomogeneous circuits were defined in order to provide the widest bandwidth of synchronous
beam-wave interaction with the forward harmonics in the higher pass-band. The regimes of beam-wave
interaction were defined for high coupling impedance and low high-frequency ohmic losses. The effect of an
interaction of modes with different transverse indices has been studied. The possibility of simultaneous interaction
of a sheet beam with two modes differing in transverse index at the same frequency in oversized waveguide with
periodically-inhomogeneous grating has been shown. The effect of traveling-wave amplification in an oversized
waveguide with a threestage grating has been experimentally demonstrated. The effect of wave amplification
during the synchronous interaction of the sheet electron beam with the harmonic field of the second passband of
the fundamental mode of an oversized waveguide with a three-stage grating has been experimentally
demonstrated. According to the results of numerical simulations and experimental studies, the possibility of



simultaneous interaction of the sheet electron beam with two modes of an oversized waveguide with a periodically
inhomogeneous grating, differing in the transverse index, at the same frequency is shown. The novelty and
practical significance of the obtained results lies in new knowledge about the interaction of the sheet electron
beam with the waves of an oversized waveguide with a periodically inhomogeneous grating, in particular in the
field of mode interaction, where the
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: TpuBuMipHa 4rcesbHa MOJIETIb EJIEKTPOHHO-XBUIJIbOBOI B3aEMOi 3 ri6puaHumu Ta

06’€MHOIIOBEPXHEBUMU XBUJISIMU

Ha3zpa HTII aursiiicbKo0: 3-D numerical model of electron beam interaction with hybrid and bulk-surface

waves

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTosu, Teopii

l'asy3p 3aCTOCYBaHHS: ¢i3nyHa eeKTPOHiKa
PeecTpanifiHuii HOMep KapTKH TE€XHOJIOTIi:

Onuc HTII: Tpusumipua yncesnbHa Mojiesb B3a€MO/Iii CTPIYKOBOTO €JIEKTPOHHOTO [IOTOKY 3 MiGPUAHUMY Ta
00’€MHOTIOBEPXHEBUMU XBUJISIMU B CUCTEMAX 3 NIE€PIOAMYHO-HEOAHOPIAHUMU IPEOGIHKAMU B XBUJIEBO[I], SIKa

BpPaxoBy€ TPUBUMIPHUI PyX CTPiYKOBOTO €JIEKTPOHHOTO MOTOKY Ta MOT0 MBUAKICHUN NPOdisb, 110 BUHUKAE B
pe3yJbTaTi KOMOIHOBaHOI [Iii IPOCTOPOBOro 3aps Ly, aHOLHOI JIiH3U Ta HEOLHOPITHOTO PO3IOLily MarHiTHOro

boKycyoUuoro mnoJsl.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns Teopiit Ta KOHIEMNIIi#i 115 PO3BUTKY

HAayKOEMHUX TEXHOJIOTIN

Bnius HTII Ha moBKiJj1s:

BnpoBaaykennss HTII: He snposamxeno

ITpakTnyHa peasnisanis HTII
IToyaTok eramy: 01.2022
3aKkiHYeHHs eTamy: 12.2022

Crnio>KuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpaBa, 10 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):
HopaTrkoBa iHdopmamist:

Ha3zsa HTII yKpaiHCBKOIO: OcTaTouHMii 3BiT

Hassa HTII aHr/1ificbKO}¥O: Final report

HTII, sixy nepezn6a4asiocsi CTBOPUTH:

Ipuyunu, yepes ski HTII we 0yJi0 cTBOpeHo:



OTpﬂmaHi P€3yJIbTAaTH: 3BITHA JOKyMEHTALlis
l'asy3p 3aCTOCYBaHHS: ¢i3nyHa eleKTPOHiKa
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: 3axmounwii 3sit npo pesysnbraty BukoHanHs HIJIKP "TIOTyXKHI KOMIIAKTHI reHEpaTopu Ta
MigCUIII0BaYi €JIEKTPOMArHiTHOroO BUMIPpOMiHIOBaHHA T fiarasony 3 €eJIEKTPOHHUM II€PECTPOIOBAHHAM YaCTOTHU B

IPOKOMY Aiana3oHi"

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns Teopiit Ta KOHIEMNifi 1151 PO3BUTKY

HayKOEMHUX TEXHOJIOTIN

BnyiuB HTII Ha moBKiJjjs:

BnposagskeHHst HTII: He snpoBamxeHo

ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2022
3aKkiHYeHHS eTamy: 12.2022

Crnio>KuBavi NPOAYKILii:

IlepcrieKTHBHI pUHKH:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMI 00CAT iHBECTHILiH, THUC. TPH.:
IIpaBa, 110 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHpopmanist:
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