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2. Multifrequency dynamics of an electron bunches interaction with dielectric resonators

Pedepar:

1. Incepraliito pUCBSIYEHO JOCIIKEHHIO 30yI)KEHHS 6araTo4acTOTHUX €JIeKTPOMAarHiTHUX I10J1iB 3TyCTKaMU
3apsIPKEHUX YaCTUHOK Y AieJIeKTPUYHUX 6araTO30HHUX UUMIHAPUYHYX Ta IPSIMOKYTHUX Pe30HATOpax. Po3po6yeHo
CaMOY3roKeHy HeCTaliOHapHY Teopiio 30yIKeHHS pe30HATOPIB, [0 PO3TJIANAIOTHCS, €JIEMEHTOM 30y KEHHS SIKUX
€ SIK OJJMHOYHI 3T'yCTKH, TaK i iX peryJygapHi OCIiIOBHOCTI. 3a IOMOMOIOI0 YUCJIOBUX METOIiB PO3B'SI3KY
Iv(epeHLifHYX PiBHSHb, TA METOLY MOJEJIOBAHHS AMHAMIKY 3TYCTKIB (METOM, KPYIIHUX YaCTUHOK) IIPOBETEHO
HeJIiHITHUI aHaJli3 B3aEMOJil YaCTUHOK 3IYCTKiB 3 €JIEKTPOMATrHiTHUM TIOJIEM, 11O 30yAKy€eThCs. JJocmimKkeHo

30y KeHHS iIHTEeHCUBHUX €JIEKTPOMArHiTHUX KosuBaHb TI'1 fianazoHy, 3a1eXHICTb PiBHS HACU4YEHHS €Heprii
€JIEKTPOMArHiTHOTO T10JIS1 Bifl TOBXXMHU €JIEKTPOHHOTO 3TyCTKY, AJIS1 UUIHAPUYHUX PE30HATOPIB 3 4ACTKOBUM Ta
[IOBHUM [i€JIEKTPUYHUM 3a[IOBHEHHSIM BiINOBiAHO. PO3IJIsSIHYTO BIJIMB O3L0BKHBOI 0OMEXKEHOCTI Ha IIPOCTOPOBUI
posmozin ta GopMyBaHHS €JIeKTPOMArHiTHOTO I10J18, 110 30YA’KY€ETbCS 3TyCTKaMU Y II'SITUBOHHOMY [IPSIMOKYTHOMY

IienekTpruYHOMY pe3oHaTopi. [lokazaHo, 110 BUKOPUCTOBYIOYHY a3iMyTalbHO-MOJyJIbOBAHUI €JIEKTPOHHUI ITy4OK



BIAETHCS MiABUIIATH YaCTOTY €JIEKTPOMAarHiTHOTO I0Jis, 0 30YKYEThCS, 32 PAXYHOK CEJIEKTUBHOTO 30YIPKEHHS

BJIACHUX YaCTOT.

2. Dissertation is devoted to the excitation of multifrequency electromagnetic fields by charged particles bunches
in dielectric multizone cylindrical and rectangular resonators. Self-consistent excitation theory of the considered
resonators, which has as an element of excitement a single bunches and their train are constructed. Using
numerical solution methods for differential equations and the method of modeling the bunches dynamics (the
method of macroparticles) a nonlinear analysis of the interaction of bunches particles with excited
electromagnetic field was held. The excitation of intense electromagnetic oscillations in the THz range, the
dependence of the saturation level of the electromagnetic field energy versus electron bunch length, for
cylindrical resonators with partial and full dielectric filling respectively are investigated. The effect of longitudinal
boundedness on the spatial distribution and the formation of wakefield, excited by bunches in five-zones
rectangular dielectric resonator. Shown that using azimuthally modulated beam is possible to increase the
frequency of the excited electromagnetic field by selective excitation of the eigen frequencies.
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