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Abstract — Quality factors of magnetron resonant structure Y, is the resonator’s impedance and defined as
via geometrical parameters were analyzed. Using the oven
magnetron as a basg it was defjned th_e influenpe of ggometrical Voo g h Jy(ka)N,(kb) —J,(kb)N, (ka)
Ezge;r;”;itgrrf on quality factors in particular neighbouring mode r 11, v 3, (ka)N, (kb) — J, (Kb)N, (ka)
o ) ] Yp is the strap impedance and defined as
Earlier in [1] the quality factors of the crossed field omn 2kr
devices were described. One of the factors is mode sep- COS——— + C0S
aration. Yp =—2Y : 2mkr .
A slow-wave structure used in electron devices is in- sin TIp
tended to create conditions when a propagating electro- N

magnetic wave can be the most intensive to interact with
a moving electron beam.

It is found experimentally that the best conditions for
electron interaction with microwave field when the elec-
tron velocity and the phase wave velocity are close to
each other.

The principal purpose of slow-wave structure is to
accumulate the high-frequency energy and retention of
operation frequencies. The slow-wave structure sepa-
rates the operating frequencies of electromagnetic oscil-
lations which the electron flow.

The most important characteristics of slow-wave
structure are its dispersion characteristic, i.e. the func-
tion of phase velocity propagating wave along this struc-
ture versus frequency.

Using dispersion characteristic one can estimate the
value of frequency separation between oscillation mode,
possible width of magnetron's linear tuning, partial influ-
ence of structure constructive parameter to mode fre-
guency separation and the value of tuning where the
magnetron stability operation is expected [2].

Besides, the quality operation of crossed-field devic-
es is defined by the resonance performances. Most im-
portant of such performances is dispersion performance. ) .
To estimate this factor we must define dispersion per- Fig. 1. M—105 general view.
formance's parameters. Here the fundamental frequency Puc. 1. M=105. O6wuti sud
(T—-mode), neighbouring mode and mode separation via
vane thickness were calculated.

The aim of this article is to described mode separa-
tion as quality parameters.

We have used magnetron M-105 as an object fur-
ther study. Such device modifications were used in in-
dustry, medicine and microwave ovens. This device
general view was shown in Fig. 1. The schematic of the
crossed—field systems’ anode is shown in Fig. 2.

We investigated the construction parameters of the
crossed—field resonance structure using dispersion
characteristics calculated by the field theory.

The resonance equation to investigate the dispersion
characteristic is given as

L= PP

Yn+t Y +Yp=0,
where Y, is the interaction space impedance and de- Fig. 2. Schematic configuration of anode.
fined as Puc. 2. Cxema aHodH020 6/10Ka
iy [to Nh & (sinyejz Z, (kry) _ o _
n o 2ty =\ 10 Z;(kra) Calculated and experimental dispersion characteris-

tics for magnetron M—105 in a bandpass is shown in Fig. 3.
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Fig. 3. Dispersion characteristic.
Puc. 3. ucnepcuoHHas xapakmepucmuka

We have shown the dependence of neighboring
modes as a function of lamella thickness, which indi-
cates one of the main quality parameters (see Fig.4).
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Fig. 4. Quality parameter as a function lamella thickness
a — frequency: 1 — fundamental oscillation,
2 — neighbouring mode; b — mode separation.

Puc. 4. 3asucumocmsb ¢hakmopoe kadecmea om
MOonWUHbI namesnu

Using the above-mentioned approach we can deter-
minate other quality parameters using geometrical pa-
rameters of the resonance structure.
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AnHomauyusi — [poBefeH aHanu3 BO3MOXHOCTW onpefe-
neHuns nokasartenen HaKTOpoB KayecTBa PE30HAHCHbLIX CTPYK-
Typ aHogHbIX 6NokoB MarHeTpoHoB. Ha 6a3e mevHoro marHe-
TPOHA MNOKa3aHO BIMSHWE TEOMETPUYECKMX NapaMeTpoB Ha
aKTopbl kayecTBa, B YaCTHOCTW, pasfeneHue KonebaHwii co-
cefiHvx mMof.

PaHblie [1] 6bino onvcaHo BbIGOp (hakTopoB OLIEHWBAHMS
KayecTBa NpMBOPOB CO CKPELLEHHLIMU NOMSIMU, OLHUM U3 KOTO-
pbIX SBMAETCS pasfenieHne coceaHnx Mo konebaHui pe3oHa-
TOPHOW CUCTEMBI.

OfHOWM M3 BaXKHEMWLIMX XapaKTepuUCTUKM 3amennsioLuen
CHCTEMbI SBNSETCA AMCMEPCUMOHHAs XapaKTepucTuka, To ecTb
(PYHKUMSA 3aBMCMMOCTU (Pa3oBOM CKOPOCTU BOOSb 3TON CUCTe-
Mbl OT 4acTOThl.

Mcnonb3ys AnCNepCHOHHYI0 XapaKTepPUCTUKY, MOXHO oOLe-
HWUTb BEMUYMHY pasgeneHus YacToT Mexay cocedHUuMu Moaa-
MW, KOTOpast ABNSieTCA OAHUM M3 NokasaTenei kayecTBa.

Mo BbIpaxkeHnsaAM, onncaHHbIM B [2], paccunTaHa avcnepcu-
OHHas XxapaKTepucTKa B HECKONbKMX Mofiocax MponycKaHus
(cm. puc.3). 3gech e nNpvBEAEeHO CpaBHEHME C IKCMNEPUMEH-
TarnbHOW XapaKTEePUCTUKON.

[na onpefeneHus BMUAHUS reoMeTPUYECKUX napameTpoB
CMCTEMbl Ha MokasaTenu kavyecTBa MarHeTpoHOB obpabaTbiBa-
nuCb pe3ynbTaTbl pacyeToB AMCMEPCUMOHHON XapakTepUCTUKK.
B kayecTBe 0HOro M3 OCHOBHbIX Nokasartenewn KavyecTsa 34echb
rnokasaHa 3aBWCUMOCTb Pa3feneHns CocefHWX MOA B 3aBUCU-
MOCTM OT TOMLWMHbI Namenu (puc. 4).

Mo aHanornyHow MeToAvKe MOXHO OnpefenuTb BRUsiHWE
reoMeTpu4ecknx pa3MepoB CUCTEMbI Ha [Apyrve nokasartenu
KayecTBa.
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