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C [puMEHEHMEM AHAJIUTHYECKON MOJENM, YUMTHIBAIOUIEH HEJIMHEHHYIO JUHAMMKY
JBUKEHUS DJIEKTPOHOB, MPOBE/IEHA OLIEHKA ONTUMAJIbHBIX MapaMeTpOB CyOMUILITUMETPOBOTO
reiepaTopa M-Tumna Jyisi reHepupOBaHMsl EKTPOMArHUTHOTO M3JIyUYEHHsI HA YaCTOTE OKOJIO
0.33 TI'u npu anomnom HamnpsokeHuu 13 kB u marmutHom mone 0.7 Ta. Onpexnenena
reoMeTpHsl MPOCTPAHCTBA KOJIeOATEIHbHON CHCTEMBI MarHETPOHA, B KOTOPOM O0ecTrieunBaeTcs
3¢ (deKkTUBHOE B3aMMOJCICTBHE DIEKTPOHOB C  BBICOKOYACTOTHBIM mosieM  (+1)-if
MPOCTPAHCTBEHHON TapMOHUKM JJIGKTPOMArHUTHBIX KOJeOaHWH T-BUJA B PEXUME
npeiipoBo-opOUTaIbLHOTO pe3oHaHca. C IMOMOIIBIO BBIUUCIUTENBHOTO AKCIEPUMEHTa Ha
OCHOBE TPEXMEpPHOI MOJeNr, OCYLIECTBIEHO TECTUPOBAHHE TE€OMETPHH KO0JIeOaTeNbHOrO
KOHTYpa MarHeTpoHa M TOATBEP)KACHA PabOTOCIIOCOOHOCTH MPEATIOKEHHON CHCTEMBI Ha
3aJIaHHOM  4acToTe, a TaKKe YyKa3aHbl HanpaBieHus e€ onrtumuzauud. llokazana
BO3MO>XHOCTh CO3/JaHMsI MarHETpOHa CyOMUJNIMMETPOBOTO IMaNia30Ha ¢ XOJIOJHBIM KaTO/I0M,
CO CpaBHMUTEJIBHO HEBBICOKUMHU pPAOOYMMM HANpPSDKEHHEM, MAarHUTHBIM IIOJIEM MpU
YBEIMUYEHHOM CPOKE CITYXKOBI.

Knrwouesvle cnosa: CyOMWITUMETPOBBIM  JUAana3oH BOJH, KoOJIeOATEIbHBIM  KOHTYP
MarHeTpoHa ¢ YAJMHEHHBIM aHOJOM, Jpei(oBO-OpOUTATIBHBIN pPE30HAHC, HEIMHEHHAas
aHAJIMTUYECKask MOJIEIb, TPEXMEpPHAsl YUCICHHAS] MOJIEb.
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The estimation of optimal parameters with the analytical model regarding nonlinear electron

motion dynamics is fulfilled for the submillimeter-wave M-type oscillator tor operating on
frequency about 0.33 THz with anode voltage 13 xV and magnetic field 0.7 T. Revealing



from this model, the magnetron interaction space geometry providing the effective electron
interaction with a high-frequency field on (+1) spatial harmonic of m-mode oscillations is
proposed for the drift-orbital resonance regime. Using three-dimensional numerical
simulation, the selected oscillation circuit geometry is verified and the system suitableness is
confirmed on the operation frequency. Also directions of the system optimization are
specified. The possibility to design magnetrons with rather low operating anode voltages,
magnetic fields and with the increased service life is shown in the terahertz band.

Keywords: Submillimeter-wave range, oscillating circuit with an elongated anode magnetron,
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