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RadiationCharacteristicsofal/4wavelength-plateloaded

-ParabolicReflectorAntennas
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(Receivedon310ctober, 1978)

Introduction

Anincreasinginterest incross-polarizationreductioninrenectorantennashasresultedinthe

developmentofvariousprimaryfeedssuchasscalarhorns,corrugatedhorns,dielectric-loadedhorns,

andmulti-modehornshavingalmostcircularlysymmetricradiationpatternswithverylowcross.

polarizedradiations. However, itisofinteresttoinvestigatethecross-polarizationpropertiesofthe

parabolicreflectorantennaloadedwithl/4wavelength-platesontherenectorsurfaceconvertingthe

incomingwavephasebyl80｡therebycancellingthecross-polarizedsurfacecurrents． Inthispaper,

severalnumericalcomputationexamplesoftheradiationpatternofaparabolicrenectorantennawith

theapertureangleof90｡arepresented.
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Fig.1 Reflectorandobservationpoint co- Fig.2 1/4wavelength-plate loadedreflector

ordinatesystem geometry

Thefar-fieldsecondaryfieldintensityEpfromtheparabolicreflectorantennashowninFig． lis

computedbythewell-knownformulabyS.Silver (1)

L[J-(J･im)im]･exp(jk,o･iR)d&…………………………………①EP=-j器豈･exp(-jkR)
where

J=2 (n×Hi) ．………………………………………･……．．………………………………………②

Ineqs.①-@,Hicorrespondstotherenector.surfaceincomingmagneticfield,Risthedistancefromthe
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origintotheobservationpointP, iRistheunitpositionvectoroftheobservationpoint,pistheposition

vectorofanarbitraryrenectorsurfacepoint,and"istheoutwaidunitnormaltothereflector. As

showninFig.2, 1/4wavelength.platesareloadedat45｡-planesfromtheX,Yaxseswheremostofthe

cross-polarizationisproduced,andtotalsecondaryfieldisobtainedbythevectorsumofthefieldsfrom

regionSl,S2,S3.InregionS2,thefocallengthofthereflectorf2isshorterthanf,byl/4wavelengthto

changetherelativephasebyl80degrees・ThoughthethicknessoftheplatesloadedtoformS2region

doesn'tbocomeuniform.thicknessplatestheoretically, 1/4wavelength.platescanmaketheS2region

withminorerTorsifthereflectordiameterDsatisfiesD》入．

Nnumericalcomputationexamples

Fig.3showstheradiationpatterns (principal.andcross-polarized) ofthereflectorantennawithout

theplates (apertureangle=90｡, f=10GHz) illuminatedbyanopen-endedciroularwaveguideof

whichaperturediameteris0.7入andthemaximumcross-polarizationlevel is-29.9dBfromthepeak

valueoftheprincipalpolarization・ Fig.4illustratestheplate-loadedreflectorpatternsfixing"=10o

andvaryingP,anditisshownthatthemaximumcross-polarizationlevelforP=50.isgoingdownto-

39.0dBabout9dBlowerthanthatinFi9.3．However,thefirstsidelobeleveloftheprincipal-polarization

issimultaneouslygoingupto-17dBaboutl2dBhigherandthegainlossfortheprincipalpatternof

Fi9. 3is-2.4dB.Radiationcharacteristicsoftherenectorsetting6=60｡andchanging"ispresented

isFi9.5, inwhichmaximumcross-polarizationlevelforcr=10｡ isfoundtobe-36.8dBwith 1．8dB

gainloss,andprincipalpatternsidelobelevel isalsogoingupmorethanlOdBFi9.6-7showthetwo-

dimensionalpatternswithoutandwiththel/4wavelengthplates (cr=10｡,P=60｡).whenplatesare

loaded,8sidelobeshigherthan-20dBarefoundat45oplanesfromtheprincipalplanes. Concerning

cross.polarization, therearisefourpeaks(-29.9dB)withouttheplatesandthepeakvaluegoesdown

to-36.8dBwiththeplatesasshowninFi9.5,buttheshapeofthecross-polarizatiosisobservedtobe

dividedintotwospreadingalongtheprincipalplanes. Simultaneously,othercross-polarizedlevelsare

alsoincreasing.
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Fig.3 Reflector patternswithout l/4

wavelength-plates

（一一一一一principal-pol． ， ‐･-…cross-pol.)
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Fig.4 Plate-loaded reflector

illuminatedbyTE-1､1modefeed

patterns
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Fig.5 Plate-loaded reflector

illuminatedbyTE-11modefeed

patterns
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Fig.7Two-dimensionalreflectorpatternswith

1/4wavelengthplates illuminatedbyTE-11

feed.

Fig.6 Two-dimensional reflector patterns

illuminatedbyTE-11modefeed

Conclusion

Itisshownfromthenumericalcomputationthatthe45｡ -planecross-polarizationissuppressedto

someextentbytheloadingofl/4wavelengthplatesonthereflectorsurface. Ontheotherhand,

however,gainlossandpripcipalpatternsidelobevariationareincured・ Itmustfurtherbeinvestigated

towhatextentthemaximumvalueofthecross-polarizationissuppressedunderafixedgainloss.
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