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The report discusses the results of a numerical study of the electrodynamic
properties of waveguide and resonator microwave sensors. It is shown that the
achievable field strength in an object when using a resonator probe is an order of
magnitude higher compared to a similar waveguide sensor. It has been
established that the use of resonator sensors is more preferable because of the
greater sensitivity, which is achieved by a much higher energy of the
electromagnetic field concentrated in the resonator volume and in the object
under study. Quantitative data are presented, convincing of the clear advantage

of using resonator sensors in local microwave diagnostics.

Metroqu HBY niarHOCTMKM 3IIMCHIOIOTHCA PI3HUMHU TIAXOJaMH 10
BUPIIIIEHHS TEOPETUYHUX 3aBJaHb, METOJIB BHUMIPIOBAaHb 1 KOHCTPYKIIIH
BUMIPIOBJIBHUX MEPETBOPIOBAYIB. 32 THUIIOM BUKOPUCTOBYBAaHUX B MEPBUHHUX
BUMIPIOBAIBHUX TepeTBoproBavyax (izuunux sBui, HBY patunkm mosxHa
PO3IUIUTH Ha XBHWJIEBIAHI Ta pe3oHaTopHi [1]. YV maniit poOOTI JOCTIIKYIOTHCA
€JICKTPOAMHAMIYH1 BIACTUBOCTI PE30HATOPHUX Ta XBUieBiMHNX HBY matunkis 3
METOI0 BHM3HAUCHHsS TEPCIEKTHB 1X BHUKOPUCTAaHHS B JokaipHIH HBY
niarHoctuill. [lpemcraBiaeHi pe3ylnbTaTH, OTPUMaHI YHCEIBHUM MeToaoM [2]
IUIIXOM 3HAXOJDKCHHS, pIlIeHHS piBHSAHb MakcBemia i BCTaHOBJICHHS
PO3IOALTY MOJIS B anepTypi 30HIIB Ta 00'€KTI.

Ha puc.1 nmpencraBiieHO po3moisl Mojs B JAOCHIKYBaHOMY OO'€KTI TpHU
BUKOPHUCTaHHI XBUJIEBITHOTO Ta PE30HATOPHOTO CEHCOPIB.
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Puc.1 - Po3noain nosist mpu BUKOPUCTAHH1 XBUJIEBITHOTO Ta
PE30HATOPHOT'O CEHCOPIB IO MOBEPXHI1 00'ekTa (a) 1 M0 raubuHi (0)
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Ha BcTaBkax puc.l, 0) noka3aHo cxeMaTuyHe 300paXeHHs JOCIIKYBaHUX
a) pe3oHaTOpHOro Ta O) XBWIEBIAHOTO 30HIIB. s MOMXJIMBOCTI TOYHOIO
MOPIBHSHHS JAaTYUKIB 0OpaHa OJHAKOBA iX KOHCTPYKILIA.

Ak 1 ouikyBajoCs, HANpYKEHICTh MOJs B 00'€KTi, a BIAMNOBIIHO 1
JIOKAJNbHICTh MPU BUKOPUCTAHHI PE30HATOPHOIO 30HAA HAa MOPSAJOK BHILE B
MOPIBHSAHHI 3 AHAJOTIYHUM XBWIEBIIHMM JAaT4yuKOM. DI3UyHA 1HTEpHpeTauis
JAHOTO SIBMIIA HAa HAIly OyMKY B IEpIIy 4Yepry MoB's3aHa 3 OUIbII BUCOKUM
nikoM AYX npu BUHUKHEHHI PE30HAHCY B TAKOMY CEHCOPI.

JlaHi, £K1 [J03BOJISIIOTH OLIHUTH YYTJIUBICTh PO3TJSHYTHX JaT4YMKIB
Mpe/ICTaBlIeH] Ha pucC.2.
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Puc. 2 — Enepreruxa mosist mpu 3MiH1 pajaiyca BICTPs 30H]1a

Ha puc. 2 mpeacrtaBieHi 3aJIe)KHOCTI C€HEPreTUKH IIOJII, BHPAKEHI B
BIJTHOIIICHH1 IHTErpayly MO TOJI0 B 00’eMi 00'€kTa 10 IHTErpajay IO IO B
pe3oHaTopi, BiJ pajiyca BiCTps 30HAA. B mepiny uepry HeoOXiHO BiI3HAYUTH,
10 EHepreTHKa MoJis IPU BUKOPUCTAHHI SIK PE30HATOPHOTO, TaK 1 XBUJIEBOJIHOTO
JaT4uKa OJHAKOBO 3aJICKHUTH Bil po3Mipy BicTpsa. OgHak, BoHA HabaraTo BHIIE
caMeé TIpM BHKOPHCTAaHHI PE30HATOPHOTO JAT4YMKa, 110 OE3CyMHIBHO
MO3HAYUTHCS HA UYTJIIMBOCTI MPU TAKOMY M1AXOI.

Takum ymHOM, B poOOTI OTpMMaHi KUIBKICHI JaHi, SIKi MEPEKOHYIOTh B
SABHIN TiepeBa3i BUKopucTaHHs B JokanbHI HBY miarHocTHIl pe3oHATOPHUX
CEHCOPIB.
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