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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 47.29.35

Tema gucepranii:
1. HesiHiliHa TPbOXBUMIpHA T€Opisi KOMOIHOBAaHUX €JIEKTPOHHO-XBUJIEBUX cucTeM O-TUIy MM Ta CyOMM Jiania3oHy

2. Nonlinear three-dimensional theory of the hybrid O-type beam-wave systems of the mm and submm bands

Pedepar:

1. MeTa - po3BUTOK HeJIiHIMHOI Teopii eJ1IeKTPOHHO-XBUJIbOBOI B3a€MO/Iii B KOMOIHOBaHUX NpUJIafiax MM i cybMm
Iiana3oHy IIpU TPbOXBUMIPHOMY PYCi €JIEKTPOHIB y HEOJHOPiZHOMY MarHiroctatuyHomy noJii. O6'eKT - rpouec
CaMOY3roIKeHOi B3aeMOIii Mi>K CIIPSIMOBAaHMMMU NTOTOKaMH 3aPSI)KEHUX YaCTOK i 6araTOKOMIIOHEHTHUMU
€JIEKTPOMAarHiTHUMMU MOJISIMUA Y PE30HAHCHUX i HEPE30HAHCHUX €JIEKTPOHHO-XBUJILOBUX CUCTEMAX. MeTonu
IOCJIiIXEeHb - ACUMIITOTUYHI METO/IU TeoPii KOJIMBaHb, METOAU MaTeMaTUYHOI Qi3uKy, Teopii gudepeHiaTbHUX
piBHsIHB i Teopii crienianbHUX QYHKLNA. Pe3ysbTaTi - pO3BUHEHA 6araTOBMMipHA CaMOY3ro/i)KeHa Teopist
aBTOHOMHUX €JIEKTPOHHO-XBUJIbOBUX cucTeM O-TUILY, y3arajbHeHa Ha BUIATIOK PEISITUBICTCHKUX HIBUIKOCTEN
€JIEKTPOHHOT'O MTOTOKY Ta AOBIJIBHOTO IPOCTOPOBOTO PO3NO/AiNYy MarHiTOCTaTUYHOTO MOJIS; BUSBJIEHO MiBUIIEHHS
eeKTUBHOCTI B3a€MO/Iii 32 paXyHOK BUPiBHIOBaHHS YMOB I'PYITyBaHHS €JIEKTPOHIB 3a TOBIIMHOIO €JIEKTPOHHOTO
IIOTOKY Ha OCHOBi PO3B'sI3aHHS CUCTEMU HEJIiHIMHUX PiBHSIHD 1J151 HEPE30HAHCHUX CEKLIOHOBAaHUX CUCTEM,;
BCTaHOBJIEHO MiBUILIEeHHS €(EeKTUBHOCTI TOMHOXXEHHS 4aCTOTH B KOMOIiHOBaHIl eJ1eKTPOHHO-XBUJIbOBIN CUCTEMI

33 YMOBY 3MEHIIEHHS iHAYKIIii MarHiTOCTaTUYHOTrO MOJIS 3aBASKY MONIEPEYHIN B3aeMoii. BipoBamkeHo - B



IncTuTyTi pagiodisuku Ta enexkrponiku iM. O.5.Ycukosa HAH Ykpainy, y Hu3Li HaB4a/IbHUX KypcCiB Buiis
MOHMomnogbscniopty YKpainu. ['any3b BUKOPUCTAHHS - 6araTOBUMipHE MOJEJIIOBAHHS HeJliHIHHOTO IpoLecy

B3a€MO/Iii €JIEKTPOHHUX IIOTOKIB 3 BUCOKOYACTOTHMMU €JIEKTPOMAarHiTHUMU MOJISIMU.

2. The aim - developing the nonlinear theory of the beam-wave interaction in the hybrid millimeter wave devices
at three-dimensional electrons motion in the non-uniform magnetostatic field. Object - process of the self-
consistent interaction between directed charged particles beams and multicomponent electromagnetic fields in
the resonant and non-resonant beam-wave systems. Methods - asymptotic methods of the oscillations theory,
mathematical physics methods, theory of differential equations and special functions theory. Results -
multidimensional self-consistent theory of the autonomous O-type beam-wave systems is developed for
relativistic electron beam velocities and arbitrary spatial distribution of the focusing magnetic field; efficiency
enhancement due to levelling of the bunching conditions at the electron beam thickness on the basis of the non-
linear equations set solution for non-resonant sectioned systems has been revealed; enhancement of the
frequency multiplication efficiency in the hybrid beam-wave system owing to transverse interaction is found
under condition of focusing field induction decrease. Implementation - at Usikov Institute of Radiophysics and
Electronics of the National Academy of Science of Ukraine, in a number of educational courses at higher education
institutions of the Ministry Education and Science, Youth and Sports of Ukraine. Application - multidimensional
simulation of the nonlinear processes of electron beam interaction with high-frequency electromagnetic fields.
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