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Theinteriorproblemofthereflectioncoefficientforprobe-fedcavity-
backedslotantennasinaphasedarrayconfigurationisconsideredinthis
paper･Theexteriorcouplingproblemisalsoconsidered・Aprobe-fedwave-
guide，ｉｎａｎｉｎｆｉｎｉｔｅｇｒｏｕｎｄｐｌａｎｅ，ｉｓＳｈｏｗｎｉｎＦｉｇ、１．Ｔｈｅｓｏｌｕｔｉｏｎｕｔｉｌｉｚｅｓ
themethodofmcmentstofindtheinducedaperturedistributionduetothe
probesource[1]・Thisaperturedistributionisthenｕｓｅｄｔｏｆｉｎｄｔｈｅｒｅｆｌｅｃｔ－
ｅｄｆｌｅｌｄｓinthewaveguide･Thereflectloncoefficientisfoundbytakin9the
ratioofthereflecteｄａｎｄｉｎｃｉｄｅｎｔｆｉｅｌｄｓａｔａｐｏｉｎｔｅｑｕｉdistantbetweenthe
probeandtheaperture．

Ｔｈｅｆｉｒｓｔｓｔｅｐｍａｓｏｌｕｔｉｏｎｔｏｔｈｉｓｐｒoblemistocoverthea2erture-
withaperfectelectrlcconductorandplacemagneticcurrentsheetsNsand二Ms
onthewaveguideandhalf-spacesides，respectively･ThemagneticcurrentNs
isunknownbutisrelatedtotheelectricfieldintheaperturebytakingthe
crossproductwiththeunitnonnal・Thesecurrentssatisfytheconditionthat
thetangentialelectricfieldbecontinuousattheboundaI9ybetweenthewave-
9uide」ndhalf-spaceregions･Anintegralequationinvolvingtheunknowncur-
rentlvlscanbeobtainedbysatisfyln9theboundaryconditionthatthetangent-
ialmagneticfieldbecontinuousattheaperture･Thetangentialcomponentof
thema9neticfieldisseenfromFi９．１tobex-directedduetotheprobe
sourceorlentation・Thecontributiontothemqgneticfｉｅｌｄｉｎｔｈｅｗａｖｅｇｕｉｄｅ
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ToobtainanapproximatesolutionforNsintroduceasetofexpansionfunc-
tions｛Nn，ｎ=１，２，．．．，Ｎ｝ａｎｄｌｅｔ
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whereVnistheunknowncoefficientｔｏｂｅｄｅｔｅｒｍｉｎｅｄａｎｄ

ＫｎｉｓｔｈｅｔｅｎｎｉｎalcurrentforNn．
－

★TheworkreportedinthispaperwassupportedinpartbyContractNo・NOOO14-
76-C-O573betweenOfficeofNavalResearch，Arlington，VirginiaandTheOhio
StateUnlversityResearchFoundatiomColumbus，Ｏｈｌｏ．
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inthissolutionhav巳piecewisesinu-
directionofcurrenｔｆｌｏｗａｎｄａｒｅｕｎｉ－

Theexpansionfunctionsthatareused
soidalcurrentdistributionalongthe
fonnalongthetransversedirection．

Next，considertheinnerproduct
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taklngtheinnerproductwitheachtestingfunctlonNnleadstotheset
simultaneouSequations
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asadmittancesand

bewrittenas

1V､()１$:÷ YMii） (5)m=１，２，．．．，Ｎ．1ｍ

InmatrixnotationthesolutionforthecoefficientsVnbecanes

（v）＝［[Ywg］＋［Yhsm-1(1)．（６）
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Thevo1ta9eref1ectioncoefficｉｅｎｔａｔｔｈｅｅｑｕｉｄｉｓｔａｎｔｐｏｉｎｔｆｏｒｔｈeTEmn-

thmodeiscalculatedbytheequation

Hx;:＋HxIHWago （７）
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where
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Theabovemagneticfieldsaredetenｎｌｎｅｄｂｙｉｍａｇｉｎｇｔｈｅｓｏｕｒｃｅｓｉｎｔｈｅｗave-
guidewalls，ｒｅｓｕｌｔｉｎｇｉｎａｎｉｎｆｉｎｉｔｅａｒｒａｙ，ａｎｄｔｈｅｎａｐｐｌｙｉｎｇｔｈｅＰｏｉｓｓｏｎｓｕｍ
ｆｏnnulatoobtainaplanewaveexpansion･Thereflectioncoefflcientatthe
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phaseshift･Reflection
werecomputedandfound
theliterature．

apertureisthenfoundbyintroducinganappropriate
coefficientsforvarioussizesofrectan9ularguideｓ
ｔｏｂｅｉｎｅｘｃｅｌｌｅｎｔａ９ｒｅｅｍｅｎｔｗｉｔｈｄataobtainedfrom

Ｔｏａｐｐｌｙｔｈｉｓｔｅｃｈｎｉｑｕｅｔｏａｆｉｎｉｔｅｐhasedarrayofrectangularwave-
guｉｄｅｓｉｔｉｓｎｅｃｅｓｓａＹｙｔｏｉｎｃｌｕｄｅｔｈｅｃouplingbetweenapertures・Thisaffects
onlythehalfspaceadmittancecalculation・Ｔｈｅｎｕｍｂｅｒｏｆｅｌ曰nentsthatcan
beanalyzedisrestrictedbythesizeoftheadmittancematrix・Fortunatelya
gooddealofsynmetryexistsresultinginanadmittancematrixwhichisblock
Toeplitz･Thisgreatlyreducesthenumerofelementsrequiredtobestored．
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cientresultsfortheTE3Omodewhicｈａｒｅｎｏｔｙｅｔｖｅｒｉｆｉｅｄ．

Ｆｉｇｕｒｅ３ｓｈｏｗｓｔｈｅｖａｒｉａｔｉｏｎｏｆｔｈｅｒｅflectioncoefficientwithscan
angｌｅｆｏｒｔｗｏｅｌｅｍｅｎｔｓｉｎａ５ｂｙｌｌａｒｒａｙｏfrectangularwave9uideapertures･
Oneelementisthecentermostelemeｎｔａｎｄｔｈｅｏｔｈｅｒｉｓｔｈｅｅｄｇｅｅｌｅｍｅｎｔｍ
thesameｃo1umninthedirectionoppositethescanningdirectionofthemain
beam・Ｉｔｃａｎｂｅｓｅｅｎｔｈａｔｔｈｅｒｅｉｓａｓｉｇｎｉｆｉcantdifferenceinthebehaviour
ofthetwoelements．

Resultswillbepresentedforvariousarrayconfi9urationsofrectangu-
1arandsquareelements･Advantagesandlimitationsofthemethodwillalso
bediscussed．
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Ｆｉｇ．１． Probe-fedwaveguide
element．
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Ｆｉｇ．２．Reflectioncoefficientdata．

i9．３． Reflectioncoefficlent
variationｗｉｔｈｓｃａｎ
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