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AHHOmayus — PaccMOTpeHbl M MpoaHanuanpoBaHbl
XapaKTepuUCTUKN BOJSTHOBOAHLIX Pe30oHaTopoB Oerylien BOMHbI
npu BKMKOYEHUN B MX KOMbLIEBYIO LieMb TaKMX 3IEMEHTOB Kak
pe30oHaHCHble n3mepuTenbHble npeobpasoBaTeny ¢ pasHbIMU
BHOCMMbIMW MOTEPAMM, Y3KOMOMOCHBLIX W  LUMPOKOMOMOCHBIX
ycunutenen ¢ pasHbiMU KO3hduLUMEHTaMM YCUNEHNS 1 NOMo-
camu ycunveaemblx 4actoT. OueHeHbl BO3MOXHOCTU KOMMEH-
caumu noTepb, BHOCUMbIX PE30OHaHCHbIMKM NpeobpasoBaTens-
MU, MpU  COXPaHeHUU ux 3ameTHoro BnmsaHUs Ha AYX PBB ¢
aKTVBHbBIMW 3eMeHTamu.

|. BBegeHue

NamepuTenbHble npeobpasoBaTtenn, OCHOBOM
KOTOpPbIX SBMAKOTCA MWKPOBOMHOBLIE PE30HATOPbI, MO3-
BONSOT MPOM3BOAUTL BbICOKOYYBCTBUTESNBHBIE M3MeEpe-
HMS CaMbIX pasnu4YHbIX NapamMeTpoB W XapaKTEPUCTMK
[1]. ViamMeHeHnss uamepsiemblx napameTpoB Mpu 9TOM
CBA3bIBAOTCA C U3MEHEHWUSIMM PE30HAHCHOW YacToTbl U
[0BPOTHOCTN PEe30HATOPHOIO M3MEPUTENBHOTO MNpeob-
pasoBartens (PUIM). Yem Bbie 4OOPOTHOCTL pe3oHaTo-
pa, Tem Gonee BbiCOKas TOYHOCTb W YYBCTBUTENBHOCTb
JocTuratTcsa npy mamepeHusx. [ins atoro obbluHO cTa-
palTCa KOHCTPYKLUMIO pe3oHaTtopa M BuA KonebaHun
nogbupaTb Takum 06pa3om, 4TOOblI obecneunts Makcu-
ManbHyl0 CcO6CTBEHHy0 AobpoTHocTb. OgHako B pe-
3ynbTate B3aUMOAENCTBUS 3MEKTPOMArHUTHbIX Mnonen
pe3oHaTopa nMOO HEMOCPeACTBEHHO C TECTUPYEMbIM
obbekTom, NnMbO NnocpeacTBOM 3MEMEHTOB CBA3M, [06-
poTHocTb PUM, ocobeHHo B criydae TecTMpoBaHus 06b-
€KTOB C U3Ha4yarnbHO BbICOKMMMW NOTEPSIMU, 3HAYUTENBHO
YMEHbLLAETCS, YTO BEAET K YMEHbLUEHNIO YYBCTBUTESb-
HOCTU W TOYHOCTM MPU W3MEPEHUN COOTBETCTBYIOLLMNX
n3MeHeHun. B cBs3n ¢ 3TMM uenecoobpasHo paccMmoT-
peTb BO3MOXHOCTM KOMMEHcauun unm ocrnabnexnvs enu-
SIHUS yKa3aHHbIX (haKTopoB.

II. OcHoOBHas 4YacTb

YcnoBuem pe3oHaHca B pe3oHaTopax beryuien
BonHbl (PBB) siBNsieTcs paBeHCTBO €ro aneKTpuyeckomn
ONVHBI LenoMy Yncny BOMH [2] unu ycnoeue cuHdasHo-
ro CroXXeHUs BOJSH HAa HEKOTOPOW (PE30HaHCHON) YacTo-
Te. [pu aTom BenM4MHa 4OGPOTHOCTU TAKOro pe3oHaHca
onpefenseTcs CyMMapHbIM 3aTyXaHWem B 3aMKHYTOW
KONbLIEBON LIENW 1, KaK NpaBuio, OHa He OYeHb Benuka
(Heckonbko pecsitkoB). B pabote [3] npepnaraetcs
ynyywnTb xapakrepuctukm PBB nytem BkroveHus B
Hero akTUBHOIO 3MeMeHTa M CO34aHus Ha Takon OCHOBE
Tak HasbiBaemoro aktnsHoro PBB (APBB), ogHako npak-
TUYECKM HE WUCCNeaylTcs BOMPOCHI BIUSHUS Ha pes3o-
HaHCHYI0 4acTOTy U 3KBMBaneHTHy fobpoTHocT APBB
napameTpoB KOSbLEBOW LIEMN U ee COCTaBHbIX 3NeMeH-
TOB.

[ns cynepnosuumn BOMH, B pesynbTaTe KOTo-
pown chopmupyetcs AYX PBEB, moxHo 3anucats:
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rae Bi, B2 — koadpmumeHThbl cBA3M npoxogHoro PUIMT; Q,
fo — OBPOTHOCTL M pe3oHaHcHas YacTtota PUIM.

Ona APBEB ero AYX 6ygeTt Takke 3aBUCETb OT KO-
acpduumneHTa nepegadm pPe3OHaAHCHOrO UMK LUMPOKOMNO-
nocHoro ycunutens. Npu LWMPOKONONOCHOM ycunurene:
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rae K — koauUneHT yeunenust; @yc — CABUI pasbl cur-
Hana B ycunurene.

WccnepoBaHnss nokasanu, 4YTO  9KBMBAareHTHasi
[OBPOTHOCTb U 3HAYeHUe pe3oHaHCHOW 4YacTtoTbl PBB
npv BkMoYeHMn B Hero PUIM B 3HaumTenbHOM cTeneHu
onpegensietcs napametpamun PUT. MNpun ncnonbsosaHmm
B APBB pesoHaHcHOro ycunurens ¢ nonocon nponycka-
HUS MeHbluen, 4yem y PWI, askBuMBaneHTHass foGpoT-
HOCTb M pe3oHaHCcHas YacToTta OyayT Takke 3aBuceTb OT
XapaKTepuUCTUK yCUNuTens, T.e. U3MEHEHUs 4acToTbl U
nobpotHocTn PUM yxe B MeHbLuen cTtenenn 6yayT Bnu-
aTb Ha ero AYX.

BkntoyeHne B uens PBB Hepe3oHaHCHOro LLMpPOKO-
MOSIOCHOro yCcuUnuTens NpMBOAUT K POCTY €ro 3KBUBa-
NEHTHOW JOBPOTHOCTU U COXPAHEHUIO BIUSIHUS U3MEHE-
HUM napameTtpoB PUI Ha skBMBaneHTHble napameTpbl
APBB (puc.1), ogHako KO3(ULMEHT yCUNeHus He mMo-
XeT ObITb 60MbLIMM, MOCKONBbKY B 3TOM Cryvyae cxema
APBEB npeBpalyaetcs B aBToreHepartop. [lononHutens-
HbI ha30BbI CABUM CUrHarna B ycunutene BedeT Kak K
CMELLEHMI0 YacTOTbl, TaK N K YMEHbLUEHWIO 3KBMBaNeHT-
Hol pobpoTHocTh (puc.2). [ns KoMMneHcauuMnm 3TOro B
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cxeme APBEB pomkeH ObiTb NpegycMOTPEH [OMOMNHU-
TenbHbIN (hasoBpallaTesb.

||

K=3.8

K=3.6

LK=34

9.998x10° 110" 1 0002«10™

Puc.1. AYX APBB ¢ Hepe3oHaHCHbIM ycunumersnem
Fig.1. AFC ATWR with broadband amplifier
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Puc.2. AYX APBB ripu pasHbix @yc
Fig.1. AFC ATWR with different ¢y

[1l. 3aknroyeHue

[MpoBeaeHHble  nccregoBaHUsA  JoKasbiBaloT
BO3MOXHOCTb c03AaHust Ha ocHoBe APBB ycTpoincTea,
NoO3BONAOLEro KOMMEHCMPOBaTbL CTaTU4YecKne notepw,
BHocumble B PUIM nccnegyembim obpasuoM unu 4vyB-
CTBUTENbHBIM 3MIEMEHTOM, MPU COXPaHEHUU N yBernuye-
HANM YYBCTBUTEMLHOCTU K W3MEHEHUAM WN3MepseMblX
BEITUYUH.
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Abstract — Characteristics waveguide traveling-wave resonators
are considered and analysed at inclusion in their ring circuit of
such elements as resonant measuring converters with different
brought losses, narrow-band and broadband amplifiers with
different gain and bands of gain frequencies. Possibilities of
indemnification of the losses brought by resonant converters
are estimated, at preservation of their appreciable influence on
AFC TWR with active elements.

I. Introduction

Changes of measured parametres links with changes of
resonant frequency and quality of the resonator measuring
converter (RMC). If the quality of the resonator is higher, espe-
cially high accuracy and sensitivity are reached at measure-
ments.

RMC quality , especially in case of testing of objects with
initially high losses, considerably decreases, that set to reduc-
tion of sensitivity and accuracy at measurement of respective
alterations. Thus it is expedient to consider possibilities of com-
pensation or decreasing of influence of the specified factors.

Il. Main Part

It is offered to improve characteristics TWR by inclusion in
it of an active element and creation on such basis so-called
active TWR (ATWR).

At inclusion RMC and broadband amplifier in TWR circuit:
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Inclusion in chain TWR of not resonant broadband ampli-
fier leads to growth of its equivalent quality and preservation of
influence of changes of parametres RMC on equivalent para-
metres ATWR (fig. 1), however the strengthening factor cannot
be big as in this case scheme ATWR turns to the oscillator.
Additional phase shifts of a signal in the amplifier are set both to
frequency displacement, and to reduction of equivalent quality
(fig. 2). For indemnification of it in scheme ATWR the additional
phase shifter should be provided.
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Ill. Conclusion

The carried out researches prove possibility of creation on
the basis of ATWR the devices, allowing to compensate the
static losses brought in RMC investigated sample or a sensitive
element, at preservation and sensitivity increase to changes of
measured sizes.



