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CEJIEKIUA MOJ Hyin N Eyiy B HUWJIMHAPUYECKOM PE3OHATOPE
C KPYI'OBbBIM CEYHEHUEM
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AnHoTanus. lluwmmHnprdeckne pe3oHaTopsl ¢ pabounmu momamu Hp, HaXOIST IIHPOKOE IPHUMEHEHHE
B M3MEPHTEIbHONH TEXHWKE M TUpope3oHaHCHBIX mpubopax CBY. Onnako coBmapatommii ¢ Hy;, pe30HAHC
numeroT Moasl Ey;,. B coobuiennn nokaszaHo, 4To ISl OTCTPOMKH E);, CIEAYeT UCTONIB30BATh KOJIBIEBEIE MISITH
Y TOPLIEBBIX CTEHOK PE30HATOPA.

Kniouesvie crnosa: HNWINMHAPUYICCKUC PE30HATOPBI HA MOJaX H()l,,, III/IKJ'IOTpOHHHﬁ PpE30HaHC, TUPOTPOH.

Abstract. The cylindrical resonators at operating Hy;,, modes are widely used in measuring technology and
gyroresonance microwave devices. However, the Ej;, modes resonance coincides with the Hy;, one. The article
shows for detuning E;, modes should be used ring slots at the end walls of the resonator.
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BBenenue

Bo mHormx oOmactsax TexHWkH W 3nekTpoHukn CBY ncmonmb3yroTcs IWIMHIPHYECKHE
pE30HATOPBI € pabo4yuM THUIOM (MOmoi) koneOanuii Hp,. Tak, B HU3MEPUTENBHON TEXHUKE
WCIIONB3YIOTCS  TaKOro THUMA pe30HAaTOpbl Ha Moxe Hy, ¢ mepecTpoMKOW dYacTOThl 3a CUET
MepeMelIeHU st OECKOHTAaKTHOTO TOPIIEBOTO MOPITHS (TOPIIEBON KPBIIIKKA pe30HaTopa). B aiekTponnke
CBY uunusapUyecKue pe3oHaTopsl Ha Moaax Hp, HAIUIM YCHEUIHOEe NMPUMEHEHUE NPU CO3JaHUU
MOIIIHBIX TEHEPATOPOB Ha IIUKIOTPOHHOM PE30HAHCE MUJLTUMETPOBOTO JUarna3oHa — TUpOTPoHOB [1].
OpfHaKko MpH HMCHOMB30BAHUU MOIBI Hj, B TaKUX PE30HATOPaX BO3HHKAECT MpOOJIeMa: B CBS3H C
BBIPOXKJIEHHEM BOJNH FEi;; W Hy B KpYriaoM BOJNHOBOIE [2] pE30HAHCHBIC YacTOTHI KOJeOaHUU
pesonatopa Ho;, u Ey;, coBnagatoT. Huke mokasaHo, 4To OTCTPOUTCS OT MemIaronie Moasl £, MOKHO
3a cUeT BBEJICHHS B PE30HATOP KOJIBIIEBBIX IIEEH Y TOPIIEBBIX CTEHOK Pe30HaTopa (OAHOCTOPOHHUHN —
B CIly4yae IepecTpauBaeMoro pe3oHaTopa).

PacueTt moJieii ¥ pe30HAHCHBIX JJIMH BOJIH HUJIHHAPUYECKHUX pPe30HATOPoB Ha moaax Ey;, u Hy;,
NPHU pa3jJMYHbIX FeOMEeTPUYECKHUX Pa3Mepax TOPUEBbIX Hiesei

Pacuer mpoBonuics B cpene CST studio mpu pa3smudHBIX COOTHOMICHUSX zg=Az/Ag U Yo=Ay/ ),
rjie Az — pa3MepHas IMpUHA IeNu, Ay — pa3MepHas ITyOuHa eI, Ay — PE30HAHCHAS JTTHHA BOJHBI
pe3oHaropa Oe3 mieneit Ha Mogax Ej;, u Ho,. Kak yka3siBaioch BEIIIIE, 3Ta JUIMHA BOJHBI OJJMHAKOBA
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s obonx Mom: Ao = 3necy a —panuyc TpyOKH pe3oHaTopa, d — paccTosHHE

MEKIy TOPIICBBIMH CTEHKaMH, |l =Vi;— KOpHU ypaBHeHUH Jy'(x) =-Ji(x)=0, rme Jo(x), Ji(x) —
COOTBETCTBEHHO (yHKIMK beccenst 1-ro posa HyJlIEBOTO U MEPBOro MOPSAKOB, Jy' (x) — MpoU3BOAHAS
mo Jy(x) — mo aprymenty. COOTBETCTBEHHO pE30HAHCHAs 4yacToTa pe3oHaTtopa Oe3 Iieiei paBHa

Bapuaum 1. a=3,2hy, d=4Ay, A=10cm. B Tabm. 1 mpencraBieHbl 3aBUCUMOCTH

AH AE
OTHOCHTENIBHBIX PE3OHAHCHBIX JUIMH BOJNH:  AH,, =" 0 A AER =" A, W OTHOLCHHE
0 0
AuE
Ol gk OT Zo M Yo TIPH 7 = 3. O4eBHIHO 3aMETHOE M JJOCTATOYHOE YIS IPAKTHYECKUX TIPHIIOKEHHIA

11n
pasHeceHHWe JIUH BONH Konebanuii mon K3 u Hos (mo 8 %). Ilpu 9ToM cieayer OTMETHTh,
4yto AH, MIpU BCEX MPUBEIEHHBIX Zo U )y HE U3MEHSETCS B Mpe/ieyiaX MOrPEIIHOCTH PacueTOoB.

Tabmuma 1. 3aBHCHMOCTH OTHOCHTEJIBHBIX Pe30HAHCHBIX JUIMH BOJIH OT %y, Yo AJIS BapuanTa 1:

AH
a— 7LH§13 ,0— 7LE1R13 , 86— }\‘E?llj
Z ) Z

Y0 170,04 " 0.1 Y0 170,04 0,1 Yo 170,04 0,1
0,05 | 2,3769 2,3767 0,05 | 2,3779 2,3803 0,05 | 0,9995 0,9985
0,15 | 2,3768 2,3766 0,15 | 2,3816 2,3897 0,15 | 0,998 0,9945
0,25 | 2,3766 2,3758 0,25 | 2,3872 2,403 0,25 | 0,9955 0,9887
0,35 | 2,3756 2,3761 0,35 | 2,397 2,4241 0,35 | 0,991 0,9802
0,45 | 2,376 2,376 0,45 | 2,4149 2,4603 0,45 | 0,9839 0,9657
0,55 | 2,3752 2,3757 0,55 | 2,4884 2,5113 0,55 | 0,9545 0,946
0,65 | 2,3754 2,3756 0,65 | 2,6507 0,65 | 0,8961
0,75 | 2,3747 2,3755 0,75 | 3,249 0,75 | 0,7309
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®H3I/I‘16CKYIO CYIIHOCTDb MOJTYYCHHBIX PE3YJIbTAaTOB IMMOSACHACT PUC. 1.
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Puc. 1. Pacnpenenenne MarHuTHON HaNPsHDKEHHOCTH TTOJISL KostebaHust Hy; (a) ¥ 2JIeKTpUYEecKOi
HaNpsDKeHHOCTH noutst Ui 13 (6)

W3 cpaBHEHUs 3TUX paclpelnelieHud BUIHO, 4TO JUIsS KojeOanusi Ho; none H HOPMAaJIbHO
K LIeNU U He INPOHUKAEeT B Hee; I KoieOaHus ke Ey3 H, mapanienbHO INENU U 3HAYUTEIBHO
MPOHUKACT B HEE, YBEIMYMBAs OOIIHMA 00beM, 3aHMMAEMBbIi TIOJeM. A 3TO, Kak CIEAyeT U3 oOmei
TEOPUHU PE30HATOPOB [2], yMEHBIIAET YACTOTY KOJI€OaHUH.

Bapuanm 2. a= 0,99\, d=1,9ho, Ao=21cm. JlaHHBIE 3TOr0 BapuaHTAa MPEICTABICHBI
B Ta0m1. 2 1 3 Ha puc. 2, a U 6 COOTBETCTBEHHO.
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0,19
0,999
0,9993
0,9984
0,9992
0,19
1,0053
1,0243
1,0966
1,0827
0,19
0,9937
0,9756
0,9105
0,9229

0,14

0,9986
0,9987
0,9985
0,9986
0,14

1,0049
1,0219
1,0302
1,0815
0,14

0,9938
0,9772
0,9692
0,9234

Zo
20
2o

0,9984
0,9984
0,9985
0,9989
1,0049
1,0192
1,0302
1,0433
0,9936
0,9796
0,9693
0,9575

0,1
0,1
0,1

0,05
0,05
1,001
1,0075
1,011
1,042
0,05
,9582

,12 10,9877

0,02 | 0,9985
0,07 | 0,9984
0,12 | 0,9985
0,17 | 0,9984
0,02 | 0,9975
0,07 | 0,991

0
0,17 10

Yo
Yo
0,02
0,07
0,12
0,17
Yo

Tabnuua 2. 3aBHCHMOCTH OTHOCHTEJILHBIX PE30HAHCHBIX AJIHH BOJIH OT Zg, Vo AJIS BAPHAHTA 2: As,
Tabnuua 3. 3aBUCHMOCTH O0THOCHTEJILHBIX PE30HAHCHBIX IJIHH BOJIH OT Z), Yo AJIsl BADUAHTA 2: AF

Ta6numa 4. 3aBHCHMOCTH OTHOCUTEIBHBIX Pe30HAHCHBIX VIMH BOJIH OT Zg, Yo AJI8 BADHAHTA 2:
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Puc. 3. Pacnpenenenne MarHUTHON HANPSHKEHHOCTH OISt KosteOauust Hys (a) M dIEeKTpHIECcKOoi
HaNpspKeHHOCTH noutst Ui 13 (6)



Jns aToro BapuanTta npu 0=30° (oL — yroi OTKIOHEHHS CeYeHHs OT TOPU30HTAIN), a yo= 0,35,
AH

013
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2¢=0,04, xak B TaOm. 1 = 0,515, 4ro cymecTBeHHO BbIIIE MO YPQPEKTy CETEKIUH I Caydas

IUIOCKOH IIEJIH.

3akjoueHmne

[TokazaHo, YTO KOJBI[EBBIC IIETU B IMJIMHIPUYECKUX PE3OHATOPAX C KPYTOBHIM CEUCHHEM
00eCTeuynBaOT HEOOXOAUMYIO JUIsl IPAKTHUYECKUX Ieel cenekiuto mox Ey;, u Hy,. Ha ocHOoBaHuuU
ATUX PE3yJbTATOB MOXKHO YTBEPKIATh, YTO KOJBI[EBBIC IIEIU B KPYIJIBIX BOJHOBOJAX CHUMYT
BBIpOXKIeHHEe BONMH FEj; u Hy m ux (asoBeie ckopoctr OymyT pasiawdarhCsi. A 3TO- MPUBENET
K peanuzanuu uaeu akagemuka [1.JI. Kanuubl o nepegaye sHepruu ¢ UCoiab30BaHueM Hy; B KPYTIIbIX
CBEpXpa3MEpPHBIX BOIHOBOJAX MPAKTUYeCKH Oe3 moreph. [IpemsitcTBHeM 3TOH wjaen OBUIO HMEHHO
BBIpOXKJIeHHE BONH FE); u Hp, TpUBOASINIEE K KyMYJIATUBHOW TpaHchopmaruu moael Hy B Ey;
Y3-32 JUTMITUYHOMN MOTPEIIHOCTU CEUEHHUs BOIMHOBOAA. A Moaa Ejy CHIBHO MOTJIOMIAeTcsl B CTEHKaX
CBEPXPa3MEpHOro BOJIHOBO/A.
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