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32 I'Tu MATHETPOH C XOJIOJHBIM KATOAOM
HA ITIPOCTPAHCTBEHHBIX TAPMOHUKAX — AHAJINTUYECKUA PACYET
B PAMKAX HEJIMHEMHOM MOJEJIA U 3D-MOJIEJTUPOBAHUE

B. . Epémxa ', M. A. Konomw?, O. I1. Kynazun '
'MHcTuTyT pagrnodusuku u >nektponnkn uM. A.S1. Yeukosa HAH Ykpanusl

*XapbKOBCKUH HAMOHAIBHBINA YHUBEPCUTET PAAHOIEKTPOHUKH

[IpoBenena aHanUTHYECKas OLIEHKA ONMTHUMAJIbHBIX MMapaMeTPOB UMITYJIbCHOTO MarHETPOHA C
XOJIOJHBIM BTOPUYHO-IMHCCHOHHBIM KaTOJOM — TE€HEpaTopa 3JIEKTPOMATHUTHOI'O HW3Iy4YEHHUsS Ha
yactote 32 ['Tu npu anogHoM HanpsbkeHnu 8 kKB u marautHOM mnosie okoJio 0.4 Ti. Ycranosieno,
YTO BBIOpAaHHAs Te€OMETPUS MPOCTPAHCTBA B3aWMOJICHCTBHS MarHeTpoHa MOXET 00eclednBaTh
B3aUMO/JICIICTBUE 3JEKTPOHOB C BBICOKOYACTOTHBIM I0oJIeM Kak (—1)-ii mpocTpaHCTBEHHOMN
TapMOHHKH KoJieOaHUW T/2-Buja, Tak U (+1)-i mpoCTpaHCTBEHHON rapMOHUKH KOJIeOaHUH T-BHU/IA B
pexxume peioBo-opOUTATBFHOTO pe3oHaHca. TpéxMepHOoe YHCICHHOE MOJSIMPOBAaHIE TPOIIECCOB
B3aMMO/JICHCTBUSL B TAKOM T'€HEPATOpPE IMOKA3bIBAET, YTO 00€ MOAM(HUKAIUU Npudopa CrIOCOOHBI
obecrieunTh TpeOyeMble HSHEPreTHYeCKHe XapakTepucTuku. [loaTBepikIeHa BO3MOXKHOCTH
NPUMEHEHHUS TPEJIOKEHHONM HEIMHEHHOW aHaJIMTUYECKOH MOJENM TPUOLEHKE pabodmx
MapaMeTpoB HEKJIACCUYECKUX MprOOpoB M-TuIla Ha MPOCTPAHCTBEHHBIX TAPMOHUKAX.

Knrouegwvie cnosa: JlperihoBo-opOuTanbHBIN pe30HAHC, MATHETPOHBI Ha MPOCTPAHCTBEHHBIX
rapMOHHKaX, HEJIMHEWHAs aHATUTUYECKask MOJIeNb, TPEXMEpHas YUCIICHHAs MOJIETTb.
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The analytical estimation of the optimal parameters fulfilled for pulsed magnetrons with cold
secondary-emission cathodes, operating at a frequency of 32 GHz with anode voltage of 8 kV and
with magnetic field of about 0.4 Tesla. As shown, the geometry of the magnetron interaction space
can ensure an interaction between electrons and the high-frequency field as for the (—1)-th space
harmonic of m/2-oscillations, so for (+1)- th space harmonic m-oscillations in the drift-orbit
resonance mode. Three-dimensional numerical experiments show that both modifications of the tube



can provide the required power characteristics. The possibility to use the chosen non-linear
analytical model for preliminary calculations of the operating parameters of the non-classical
M-type spatialharmonics tubes is confirmed.

Keywords: Drift-orbital resonance, spatial harmonics magnetrons, three-dimensional
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