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Commentson仙MeasWementOIMicrowaveIJD∬

TangentbyMeansoEMicrowaveResonatorBridgeM

K．WATANABE

Intheabovepaperl，KneppoandWeisclaimthatthemicro－

WaVe reSOnatOr bridge（MRB）is a new and highly sensitive
methodformeasunngdielectriclossesofmaterials・Contraryto

theirbelief，thepnnciplesofmeasurementarenotnewbuthave

already been reportedinll】andl2］．Especially，the system

arrangementdescribedinl2］isthesameasthatofMRB，eXCePt

that the former uses a shutterintandem with a matched

terminationasareferenceloadofthebridge，Whilethelatter

usesareferenceresonator・Thusthepolntinquestioniswhether

Or nOt this replacement of the referenceloadimproves the

SenSltlVltyOfthebridge．

For a glVen Perturbation brought about byinsertlng the

SamPleintoameasuredresonator，MRBproduceslargerchange

inrelativeoutputpower，（JbiI／Jb4［）。in（A8），thanthebridgein

［2］・It should be emphasized，however，that the signaloutput

IbiJo－Jb4lois the same for both bridges，andthe enhanced

relative．changeis brought about by reducinglb4lo・When
measurlng the slgnalby the substitution technique，aSin the

presentcase，thisenhancementinrelativechangedoesnotlead

totheimprovementofsensitivlty・niswillbeeasilyadmittedby

notingthatchangingrb4rOWhilekeepingJbiL。－Jb4J。invariantis

Onlytoshift thepositiononanattenuatordialwhereasmall

differenceJbLJo－lb4Joistobereadout・Ingeneral，thoseportions
OfanattenuatordialarefinelygraduatedwhereattenuatlOnSare

Small・Itfollows，therefore，thatthelargerlb4r。COrreSpOndingto

thesmallerattenuationpemitsthebetteraccuracyformeasur－
lngaSmalldifference．
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Inaddition，MRBrequlreSanadditionala句ustmentOftunmg

the measured resonator forits resonant frequency to coincide

with thatofthereferenceone．Thsa句ustmentSeemSdifficult

because，aSShowninFig．5，tunlngbroadenstheoutputresponse

Of MRB．Tもerefore，thereis a possible error source due to

detunlng．Tbediscussionoferrorslacksforthisamount・

In conclusion，itis doubtfulwhether MRB provides better

SenSitivitythanthebridgeinl2）．neonlyadvantageofMRBis

that，aS pOlnted outin the concluding section，it may com－

penSate forthe temperature drift of the parameters of the
measuredresonator．
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TbereplacementofthereferenceloadconsistlngOfashutter

and matched ten血nation by a reference resonator hasthese

advantages：

1）Thechangeinrelativeoutputpower（JbWlb41）produced
bytheMRBislargerthanthechangeoftheonglnalbridge．This

relativesensitivityincreasesasthedifferencebetweenthecou－

Plingcoefficientsofthereferenceandmeasuredresonatorsde－

CreaSeS．AsfortheMRB outputsignalmeasurementitis true
that the RF substitution techniqueis not optlmal from the

Standpointoffullexploitationofthesensitivityprovidedbythe

MRB．ItappearSmOreCOnVemienttouseacalibrateddetector

followed by a differential amplifier which allow us to com－

penSate the zero slgnal of the MRB or to use a measurlng

microwavereceiver，reSpeCtively．

2）Tne response of the MRB：the output power versus

frequency，COntains also some additionalinformation about

anotherparameterofthemeasuredresonatornamely，aboutthe

loadedqualityfactor．Forexample，fromintegralofthe MRB

responseitispossibletoobtaintherelationforcalculationofthe

loadedQandthechangeofQduetothesampleinsertedinto
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themeasuredresonator．Itismatteroffact，thatsuchmeasurmg

Of the quality factoris a comparative one，and also has an

advantageofhighsensitivity．
3）MRBgives also theinformation about the differencein

tumingofthemeasuredandreferenceresonatorsandallowsus

totunetheresonatorsexactlytothesameresonanCefrequency．

Tben，themeasunngmethodpemitsmeasurementofallthree
ParameterS Of the measured resonator without any circuit re－

arrangement．Ofcourse，thedetumngrepresentsanerrorsource

thatcanbedimimished，e．g．，bytheuseoftheelectriCallytuned

reference（OrmeaSured）resonatorconnectedinthecontrolloop，

Whichautomaticallytunestheresonatortothemimimaloutput

powerofMRB．


