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AnHOmayusi — lNpeanoxeH cnocob KomneHcauuu oTpaxe-
HWS CMMMETpUYHON H-BOMHbI OT AMANEKTPUYECKOrO OKHa C
NOMOLLbIO KaHaBKU MNKW BbICTYNa, COBMELLEHHBIX C AUANEKTPU-
YECKMM OKHOM, M 06pasylolumMx pe3OHAHCHYK CcucTemy Tuna
nonyBonHOBOro pesoHaTtopa. lNposeaeHbl pacyeTbl No BeIGoOpy
BbICOTbI W KPYTW3HbI BbICTyNa U KaHasku, obecneuynsaroLymx
MWHUMAnbHOE OTpaXeHWe BONHbl ANS AWNINIEKTPUYECKON Aua-
parmMbl pa3HoiA TONWMHBI U 3afaHHbIX 3HAYEHUSAX ANANEKTPU-
YECKOI NPOHMLLAEMOCTH.

|. BBegeHue

Onanektpuyeckne okHa B CBY-ycTpoincTBax ncnonb-
3yKOTCA OAndA n3onauun Bakyyma OT BO3p,yLLIHOI7I cpeabl.
Hanpumep, B mMowHbix reHepaTtopax CBY: rupotpoHax,
KapCUHOTPOHax u4epe3 Takoe OKHO BbiBoautca CBY
3Heprus OonblION MOLWHOCTU. [103TOMYy OYEHb BaXXHO
caenatb 3TO OKHO Takum, 4TOObl OHO OTpaXano Kak
MOXHO MeHbLUe 3Hepruu. Kak nokasbiBaloT pacyeTbl [1,
2], k03apPULMEHT OTPaKEHUSA MO MOLUHOCTU Hoi-BOMHbI
Kpyrnoro BONHOBOAA OT AU3NeKTpuYeckon anadparmbl ¢
TUNMAYHBIMW 3HAYEHUAMU AVISHeKTpMHeCKOﬁ npoHuuae-
MOCTU £=2...5 U TOMLWUHE HE KPaTHOW NONOBUHE ANUHbI
BOMHbI BOMHOBOAA, 3arOfHEHHOrO AU3NEKTPUKOM (B
3TOM cny4yae guacpparma He oTpaxkaeT BOIHY, OAHaKO
€e TOoMwWuHa HeJonycTUMO BEnuka) AOCTUraeT Henpu-
emnemo G6onblumx 3HadeHui (20...70)%. B atux xe pa-
foTax Ha OCHOBE NMpeanoXeHHON 3hpeKTUBHONW npoLie-
Oypbl pacyeTa HeperynspHbIX BONTHOBOAOB C YACTUYHBIM
OV3NEeKTPUYECKUM 3anorfTHEHMEM NpUBEAEHbI pedynbTa-
Tbl peweHuss 3agayn nogdbopa pedprnektopa BYBUAE Ka-
HaBKM BOMHOBOAA, PAaCrONOXEHHOW Ha onpeaeneHHOM
paccTosiHUM OT AW3MNEKTPUYECKOrO OKHA, KOMMEHCUPYIO-
Lero otpaxkeHune Hpi-BonHbl. Takon cnocob no3sonsieT
YMEHbLUNTL KO3MMUUNEHT OTpaxeHusi| OT guadparmbl
Ha 3aJaHHOM 4YacToTe MpakTUYEeCKU A0 Hyns 3a cuyeTr
noabopa napamMeTpoB TakuMm ©6pasom, 4Tobbl cucrtema
«pednekTtop-guacparma» obpasoBana nonyBorIHOBOW
TpaHcdopmaTop.

B Hacrosiwen paGoTe npeanaraeTcA COBMECTUTb
ON3NEKTPUYECKOe OKHO C BbICTYNoM, nmbo C kaHaBKoW
BONMHoBoga. B aTom . cnyyae auanekTpuk HaxoauTcs
BHYTpY camoro’pecnektopa 1 nogbopom ero napamet-
pOB yAaeTCcs. AOCTHYb TOro e addekTa KomneHcaumu.
Bonee TOfO, 32 CYET yMeHbLUEHNS pagunyca AW3nekTpu-
YECKOro OKHa W BbipaBHWBAHUSI BOITHOBOrO COMPOTUBIIE-
HUS B OMANEKTpVKe W BaKyyme, yAaeTCA YMEHbLUUTb
BbICOTY pecbrniekTopa, npy KOTOPOW npoucxoauT acpdek-
TUMBHAs KOMMNEHCaunsi OTPaXeHus.

Il. MocTaHOBKa 3agaumn
M pe3ynbTaTbl pac4yeToB

PaccmoTpum npoxoxaeHve CUMMETPUYHON H-BOMHbI
B KPYINIOM BOIHOBOAE, YaCTUYHO 3arorHEHHOM AManek-
Tpukom B Buae guadparmel (Puc.1). [Ins komneHcauum
OTpaXXEHUs BONHbI OT AW3MNEKTPUKa MCrorb3yem yTor-
MNEHHYI0 MINU BbICTYNAIOLY0 KaHaBKYy, COBMELLEHHYIO C
OManeKkTpudeckumMm OkHom. [lapatowas Hoi-BOnmHa uvac-
TUYHO OTpPaXaeTCA OT AM3MEKTPUKa, YacTUYHO MpPOXO-
out. Heobxoaumo nogobpartb reomeTpuyeckMe napa-

MeTpbl Lk, hx, Ax KaHaBKM Ansi 3agaHHbIX TONWWHbL D, u
ONINEKTPUYECKOW NPOHMLAEMOCTN & OKHa, obecneuu-
BaOLLEN MUHMMArbHOE OTPAXEHUE MOLLHOCTU BOJTHbI.

a) Li

Puc.1. KoHgpuzypauusi a) ebicmyna, b) kaHaeku
U pacrnosnoxeHue OU3NEKMpUKa.

Fig. 1. A configuration of a) bulge, b) groove and
arrangement of a dielectric

Mpn pacuyetax wucnonb3oBanacb MaremMaTuyeckas
MoAenb U MeToA, onucaHHble B [1,2]. [eomeTpuyeckue

pasmepbl 34eCb NPUBOASATCS B eauHnuax Ay /27 .

Kak nokasanu pacueTbl, Ansl 3a4aHHbIX TonwmHbl D,
AVN3NEKTPUYECKON MPOHMLIREMOCTM € OKHa W paauyca
BOnHoeoga b ynaercs nogobpate reomeTpuio BbICTyna
MNW KaHaBKW, NpU KOTOpbIX cuctema «pednekTop-
avacdparma» obpasyeT nonyBONHOBOW TpaHcopmMaTop
1 KO3(PULUMEHT OTPaKEHUSI BOSHbI NO MOLLHOCTU OKa-
3bIBAETCH MEHbLLE OHOTO NPOLEHTA.

Kak ansi BbicTyna, Tak U ANsi KAHABKW pe3OHaHCHas
BblCcOTa hx 3aMETHO YMEHbLUAETCH C YBENUYEHUEM KpY-
TU3HbI Ax OOKOBbIX CTEHOK. [pn 3TOM pe3oHaHCHasi Bbl-
coTa BbiCTyna 3HAYMTENbHO MEHbLUE, YEM COOTBETCT-
BYIOLLIAS BbICOTA PE30HAHCHOW KaHaBKW, YTO OOBSICHSI-
€TCS AOMNOMHMTENbHLIM KOMMEHCUPYIOLLUM AEACTBMEM
COrnacoBaHusi BONMHOBBLIX CONPOTUBIIEHMIA NOMOro U 3a-
NMOMHEHHOr0 AUANEKTPMKOM BOMNHoBOAoB. [pu Hebonb-

oW KpyTU3HE A, <0.6, Aaxe ANA TOHKOW Auacparmbl

D, = 0,4 c £€=2, Ko3athdUUMNEHT OTpaKeHus1 BrnM3kui K
HyIIO MONy4aeTCs MpU BbICOTE KaHaBKW paBHOW pasme-
pam BonHoBoga. [loaTomy Ans KomneHcauun oTpaxe-
HUS LenecoobpasHo MCNonb3oBaTb KaHaBKy W BbICTYM C
GonbLuon (A, > 0.7 ) KPyTU3HOK BOKOBbLIX CTEHOK.

Pe3oHaHcHas BbiCOTa Kak BbICTyNna TaK U KaHaBKU
pacTeT npu yBennyeHun paguyca BonHoBoaa, TONWMUHbI

2009 19th Int. Crimean Conference “Microwave & Telecommunication Technology” (CriMiCo’2009). 14-18 September, Sevastopol, Crimea, Ukraine
© 2009: CriMiCo’2009 Organizing Committee; CrSTC. ISBN: 978-966-335-244-2. IEEE Catalog Number: CFP09788 137


mailto:kurayev@bsuir.by
mailto:narok@tut.by
mailto:sinitsyn@cosmostv.by

OM3NeKTpUMYeckor BCTaBku D, 1 AN3NeKTpuYeckol npo-
HMLAEeMOCTH &.

Mpouecc NpoxoxaeHusi BOMNHbI Yepe3 anadparmy ¢
PE30HAHCHbIM BbLICTYMOM W KaHaBKOW MWNIOCTPUPYET
puc. 2. |A(z)| - amnnuTyabl napuvanbHlbix BonH [1,2].
Ecnu Ha BbiCTyne BHYTpWU AM3neKTpuka MakcumarnbHa
OCHOBHasl BOMNHA, a 3aKpPUTUYECKME MPaKTUYECKM OTCYT-
CTBYIOT, TO HA KaHaBKe BHYTPW AUINEKTPYKA 3HAYUTENb-
HOV amMnnuTyabl AOCTUraloT 3aKpUTUYECKUE BOJHbI.
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Puc. 2. lNpoxox0eHue 80rHbI Yepe3 He ompa-
Xarowyto ouaghpazmy € napamempamu
D,=0,8, A, -0,8,6=2, bp=5,

a), 6) amnnumyOdsl napuuanbHbix 80nH, 1 — Ay, 2
— Ay 3— A3z 8) 3agucumocms KoaghguyueHma
ompaykeHus1 om 4acmombl.

Fig. 2. Waye passage through a non-reflecting
diaphragm with parameters
D,=0,8, A, =0,8,=2, bp=5,

a), 6) Amplitudes of partial waves 1 — A+, 2— Ay,
3-A;
8) Dependence of reflectivity vs. frequency

Ill. 3aknoyeHue

PelueHa 3apava o nogbope KoMneHcaTopa oTpaxe-
HUSl CUMMETPWYHON H-BOMHbLI KPYyrrmoro BOMHOBOAAa OT
«TOHKOrO» AN3NEKTPUYECKOro OKHa B BUAE PE3OHAHCHON
KaHaBKu WNW BbICTyNa COBMELLEHHbIX C AWU3NeKTpuye-
CKOW NnacTuHOM.

HampeHbl napameTpbl Takoro KommeHcatopa, npw
KOTOpbIX peanu3yeTcsi pe3oHaHCHbIA 3MeEKT, NpuBO-
OALLMIA K NPaKTUYECKU NMONHOMY NMPOXOXAeHMWIo paboyei
Ho1-BOMNHbLI Yepes AMAneKTpuyeckoe OKHO PasHOoW Tom-

LWHbI M 3a4aHHbIX 3HAYEHUSIX AUANEKTPUYECKON NPOHM-
LaemMocTu.
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CALCULATION OF THE DEVICE COMPEN-
SATING REFLECTION OF Ho=-WAVES OF
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Abstract — The method of compensating of reflection of the
symmetrical H-wave from the/dielectric window by means of a
bulge or.groove, combinedwith the dielectric window, and or-
ganizing resonance system of type of the half-wave resonator is
offered. Calculations for choice heights and steepness of a
bulge and the groove, ensuring the underload reflection of a
wave, for the dielectric diaphragm of different thickness and
inductivity given values are carried out.

ll. Statement of a Problem
and Results of Calculations

Passage of the symmetrical H-wave in the round
waveguide partially filled with a dielectric in the shape of a dia-
phragm (Fig. 1) is considered. For compensating of reflection of
a wave from a dielectric it is used a bulge or groove combined
with the dielectric window. Falling Hos- wave is partially reflected
from a dielectric, partially transits. It is necessary to select geo-
metrical parameters Ly, hi, A¢bulge or grooves for set thickness
D. and the windows inductivity €, ensuring the underload reflec-
tion of wave power.

At calculations the mathematical model and a method pre-
sented in [1, 2] were used. The geometrical sizes are reduced
here in terms of Jo 27 -

As calculations have shown for set thickness D,, a window
inductivity € and waveguide radius b manage to select bulge or
groove geometry at which the system «reflector-diaphragm»
organizes the half-wave transformer and a wave reflectivity on a
power it appears less than one percent.

Both for a bulge and for a groove the resonance height hy
noticeably decreases with steepness magnification A¢ side
walls. Thus the resonance height of a bulge is much less, than
the corresponding height of a resonance groove. At small
steepness A, <06, even for thin diaphragm D, = 0.4 with £=2,

a reflectivity close to zero is gained at height of a groove equal
to the sizes of a waveguide. Therefore for reflection neutraliza-
tion it is expedient to use a groove and a salient with great
(Ak <0,7) steepness lateral walls.

The resonance height as a bulge and a groove grow at
magnification of a radius of a waveguide, a thickness of the
dielectric insertion D, and inductivity &

Process of passage of a wave through a diaphragm with a
resonance bulge and a groove is illustrates by fig. 2. |Ai(2) | -
amplitudes of partial waves [1,2]. If on a bulge in a dielectric the
basic wave is maximum, and supercritical ones are practically
absent, then supercritical waves reach the considerable ampli-
tude on a groove in a dielectric.
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