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AHHOMauyusi — Ha ocHoBe pelleHus 3aJayn CUMHTe3a npo-
AONMbHOro Npodwunsa CTEHKN BOIHOBOAA HaWAEeHbl napameTpbl U
nccnefoBaHbl xapakTepucTukm bparoBckvx unbTpoB B BUAE
KaHaBKM W nepuoguveckoro rodpa Anst CUMMETpuYHON Hos-
BOJTHbI KPYIOro BONTHOBOAA.

|. BBepgeHue

PaccmaTpBaeMble B [okfage — oTpaxaioliume
unbTpbl Bparoeckoro TMna, B KOTOPbLIX BOMHbLI NPeo6-
pasyloTcs U UHTepdepupyroT Ha HEeoOHOPOAHOCTSX
Npochunsa BOSIHOBOAA HaLUNM MOMesHoe MpYMEHEHWE B
MOLLHBIX 31eKTPOBaKYyMHbIX reHepaTopax npu peanu-
3aUUM  OTKPbITbIX C ABYX CTOPOH Ans MPOXOXOEHUS
3NEeKTPOHHOro NoToka pe3oHaTopoB. OGecneunts Tpe-
OyeMmble XapakTepUCTUKM YKa3aHHbIX YCTPOWCTB yaaeTcs
3a CYeT CMHTe3a MPOLOSbHOrO NPOMUIS CTEHKU BOSHO-

BOJa Ha OCHOBE ONMTMMW3AUMOHHBLIX Mpoueayp U pelle-
HWUS KpaeBoW 3agayuv Ans ypaBHeHU Makcsenna.

Ona peleHns Bbille 0603HAYEHHbIX BOMHOBOAHBLIX
3agad B [1, 2] npeanoxeHa npouenypa peulenus, yaad-
HO coBMeLLaloLWwas meToq npeobpasoBaHusi KOOPAUHAT,
nocnegywulee ceegeHne k cucteme/ O1Y Ha ocHoBe
mMeToda npsMbIX 1 MeToAaa 6NMoYHON MATPUYHOW NPOrOH-
Kn, acpdpekTMBHO peanusytoLen npsamon metog Maycca ¢
BbIOOPOM MaBHOMO 3neMeHTa.

B HacTosiwelnn paboTe C MOMOLLbIO 8TOr0 MeToAda
HangeHbl reomeTpuyeckue napameTpsl PUNbLTPOB B BU-
e Pe30HaHCHOW KaHaBKM OfpedeneHHON KoHdUrypaumm
N B BMAe nepuoguyeckoro rodpa; obecneymsaroLLmx
npakTu4yeckn nomHoe otpaxeHnue/Hor — BOMHbI Npu pa-
Anycax BonHoBoda, HeMPo3payHbix AN Hoz — BOMHLI.
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Puc. 1. l’eomempusi paccmampueaembix ¢huribmpos:
a) eounbmp 8 sude kaHaekU, 6) unbmp 8 sude ompe3ska CuHycoudasibHO20 2oghpa.

Fig. 1..Geometry of considered filters:
a) The filter as agroove, 6) the filter as a sine wave corrugation piece

Il. OcHoBHasi YacTb
MapameTpbl ki, L, h,, d, "punNbTPOB, nNpeacrasneH-
HbIX Ha puc.1, nNoabuparoTesh, U3nYCNoBNUs Makcumyma
koadppuumeHTa oTpaxenus K =1- P /Py . Ons 3Haue-

HWUIA pagunyca BonHoBoaa bpBMpenenax 3.83<bp<7.016
Npoun3BoAMICA{ONTUMMU3ALMOHHbIA MOWCK MapameTpoB,
npu KOTOPbIX obecneynBaeTcd MaKCMMarnbHOe OTpaxe-
Hue Hos-BOMHbI» PacyeTbl nokasanu, 4to ans noboro
3HayeHUsA by B paccMaTpvMBaeMOM AManal3oHe CyLlecT-
BYIOT MapaMeTpbl hunbTpoB Npu KOTOpbIX 0becnevnBa-
eTcs npakTudeckn nonHoe (K>0.995) oTpaxeHue.
OcobeHHocmu ¢hunibmpoe 8 eude pe3oHaHCHOU Ka-
Hasku. Mpn UKCNpoBaHHbIX Ak, Lk C yBenumyeHnem bg
rnybuHa hi pe3oHaHCHOW KaHaBKM MOHOTOHHO YMEHb-
waetca (puc.2a). MNpy yMeHbLUEHUN LUMPUHBI KaHaBKK L
ee BbicoTa Bo3pactaeT. C yBenuYeHneM KpyTu3Hbl CTe-
HOK KaHaBku (4cT1) MpM UKCUPOBAHHON LIMPUHE ee
BbICOTa YMEHbLLAETCS 4O HEKOTOPOW NpeaensHon Benu-
YuHbl. Mpn A4—0 BbiCOTa OTpaxaroLien pe3oHaHCHOMU
KaHaBKM CTaHOBMUTCS Henpuemnemo 6onblion. Tak, ans
bo=5.5, Lx=5.5 npn Ax1, he=2.5, a npn A=0, h=7.6.
BbicoTa pe3oHaHCHOW KaHaBkM TakoBa, 4To obecneuyu-
BaeT OTKpbITME BO3OYKgaemon Ho, — Moabl ¢ aMnnuTy-

[0OW, CpaBHUMOM C aMnnuTyAON OCHOBHOW BOIHbI, Mpu-
YeM ee My4YHOCTb NonagaeTt NPMMEPHO Ha LEHTP KaHaBKM.

OcobeHHocmu ¢punbmpos 8 8ude n,-nepuoduyec-
KO20 cuHycoudasnbHO20 eogpa. Npyn HangeHHoOM onTu-
mMansHOM nepwvoge d, C yBenuyeHuem rmybuHbl h, Ko-
apdpumumneHT oTpakeHus K MOHOTOHHO Bo3pacTaeT. Vc-
cnepoBaHa 3aBUCUMOCTb OT by onTMMarnkeHOro nepvoga
d, 1 3HayeHue rmybuHbl rodpa h, npn K=0.995. Mony4ye-
Ha HEMOHOTOHHas 3aBMCMMOCTb ryOuHbI rodpa oT by, a
Takke MMeeTcs ckadok 3aBucumocTu dy(bo) npu bo~5,
pnc.26. lMpu yganeHun oT rpaHuubl bp=3.83 nomnochl
Npo3paYyHOCTM Nnepuos MOHOTOHHO ybbiBaeT, a Tpebye-
masi rnybuHa rodpa Bo3pacTaeT 4O 3HAYeHWI, NpeBoc-
Xooawmx paguyc BonHosoga. HaunHaa ¢ bp>4.5, Bbico-
Ta rodpa TakoBa, YTO BHYTPW Hero OTKpbiBaeTcA Hoo-
BOMHa u h, NpeBocxoauT paguyc BonHoBoAA.

Ecnu npu Takow BbiCOTE MEepenTV Ha BEMUYMHY ne-
proga, COOTBETCTBYHOLLIErO PE30HaHCy OfHOW CUHYCOM-
JanbHon kaHaeku (4=0), To y>xe nepBasi kaHaBka rogpa
obecneunBaeT Tpebyemoe ocrnabneHune BosnHbl. C yBe-
nmMyeHneM by NoctTeneHHo ocnabnsitoT BONHY Bce rodpsl
dunbTpa 1 ux rnybmHa ymeHblLUaeTcs.

Kak n cnegoBano oxuaatb, uUnbTpbl B BUAE OAHON
PE30HAHCHOM KaHaBKM MMEKT OYEHb Y3Kyl MONocy OT-
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Puc. 2. 3asucumocmsb napamempos
3azpaxdarowux chunbmpos om paduyca
80/1Hogo0da:

a — ¢punbmp 8 sude o00Hol kaHaeKu, A=0.7;
Kkpuebie 1-L,=4.5, 2 - 1,=5.5, 3 - L,=6.5;

6 — ¢punbmp 8 sude 8 cuHycoudasbHbIX 20¢hpos;
Kpuesie 1—d,, 2—h,.

Fig. 2. Dependence of parameters of blocking
filters on radius of a wave-guide

paxeHus 1-4% Ha ypoBHe K>0.8. MNMonoca cyxaercs npu
YMEHbLLEHNM BbICOTbI KAHABKW U Bo3pacTaHuu bg. Flono-
ca oTpaxeHus Ha ypoBHe K>0.8 nepuogudeckn rogpu-
poBaHHOro unsTpa usMeHseTca B npegenax 5-12%.

lIl. 3aknouyeHne

AHanua BapuaHToB UUFABTPOB _PACCMOTPEHHOW KOH-
durypaumm nokasbisaeT, 4To Ans noboro paguyca Bon-
HoBoAa by, Npu KOTOPOM, obecneunBaeTcss pacnpocTpa-
HeHve Tonbko Hgi — BOMHBI;'MOXHO nogobpaTtb 3Have-
HVUS napameTpOB, obecneuymBatomx Tpebyemblli ypo-
BEHb oTpaxeHus B:nonoce Ao 10%.
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RESEARCH OF GEOMETRICAL
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Abstract — Tasks of synthesis of a longitudinal structure of a
wave-guide wall and characteristic Bragg filters as a groove and
periodic corrugation for a symmetric Ho-wave of a round wave-
guide are investigated in this report.

I. Introduction

Reflecting Bragg-type filters considered in the report have
found useful application in powerful electro vacuum generators
for realization of two-side open ones forspassage of an elec-
tronic stream of resonators. Waves in the filters,are transformed
and interfered on wave-guide structure heterogeneousness. It is
possible to provide required characteristics /of the specified
devices due to synthesis of aflongitudinal structure of a wave
guide wall on a basis_ optimization/procedures and solution of a
boundary-value problem for Maxwell equations.

To solve the above wave=guide problems in [1,2], the proce-
dure of the solution successfully combining a method of transfor-
mation of coordinates, the subsequent data for the ODE system
is offered on the basis of the method of straight lines and the
block matrix.sweep method effectively realizing direct Gaussian
method with a'choice of the main element. In the present work
with theshelp' of this method geometrical parameters of filters, as a
resonant groove of'the certain configuration and as a periodic
corrugation: providing practically full reflection of Hy-waves at
radiuses of a wave guide, opaque for Ho-waves, are found.

Il. Main Part

Parameters &, L, h,, d, of the filters presented on Fig. 1
are selected from a condition of a maximum of factor of

K:1—PL+/POJr reflection. Optimization search of parameters

was made for values of radius of a wave guide b0 within the
limits of 3.83 < b, < 7.016, the maximal reflection of the Ho:-
wave is provided for this case. Calculations have shown, that
there are parameters of filters for any value b, in the considered
range; it provides practically full (K > 0.995) reflection.

Features of filters as a resonant groove. At fixed A, L, with
increase b, depth h, a resonant groove monotonously de-
creases. At reduction of width of groove L its height grows.
With increase in a steepness of walls of a groove (4,T1) at the
fixed width its height decreases up to some limiting size.

Features of filters as n,-periodic sine wave corrugation. At the
found optimum period d, with increase in depth h, the factor of
reflection K monotonously grows. Dependence from b, the opti-
mum period d, and value of depth corrugation h, is investigated at
K=0.995. At distance from border b,=3.83 strips of a transparency
the period monotonously decreases, and required depth rodppa
grows up to the values surpassing radius of a wave-guide. Since
bo> 4.5, the height corrugation is that Ho,-wave is inside of it. If
pass at such height to the period value appropriate to resonance
of one sine wave groove (Dk=0), the first corrugation groove pro-
vides required wave easing. With increase by all filter corrugations
gradually weaken a wave, and their depth decreases. As one
would expect, filters as one resonant groove have very narrow
strip of reflection of 1-4 % at level K> 0.8. The strip is narrowed at
reduction of height of a groove and increase b,. The strip of re-
flection at level K> 0.8 periodically changes corrugation filters
within the limits of 5-12 %.

lll. Conclusion

The analysis of variants of filters of the considered configu-
ration shows, that for any radius of a wave guide b, at which
distribution only Hos-waves is provided, it is possible to pick up
values of the parameters providing the required level of reflec-
tion in a strip up to 10 %.
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