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Nanypracticalreflectorantennasareconstructedwithgridsormdsas
replacementsfOrcontinuoussheet雁flectolPsinordertoreducewindload
andweight･Theshapeofsuchreflecto盾iscoImnonlymadethesameasa
portiｏｎｏｆａｎｉｎｆｉｎｉｔｅｓｕｒｆａｃｅｋｎｏｗｎｔｏｈａveparticularordesirable
Properties･Ｆｏｒｅxample，comerreflectorantennasusingtwoｇｒｉｄｓａｔ
ｒｉ９ｈｔａｎｇｌｅｓａ泥common，ａｓａ泥gridreflecto庵ofparabo1icshape・

Ｉｎｔｈｅｔｍｎｓｉｔｉｏｎｆｒｏｍａｎｉｎｆｉｎｉｔｅｃｏntinuoussheetreflectortoafinite
gridreflectortherea泥ｔｗｏｉｍｐｌｉｃｉｔｓｔｅｐｓ：

（i）reductionofinfinitereflectorsiｚｅｔｏｆｉｎｉｔｅ

（ii）Conversionfromcontinuoussheettogrid･

Thereisnofundamentalreasonforexpectingareflectorshape，ｓｏderived，
ｔｏｂｅｏｐｔｉｍｕｍｉｎａｎｙｓｅｎｓｅ．

Agridormdreflectorantennasysteｍｃａｎ，inprinciple，bedirectly
analysed，althoughinthegeneralcasetheanalysisiscomplicated･In
ordertoobtainsomeinsightintoｔｈｅｐｍｂｌｅｍ，ananalyslspmcedurehas
beendevelopedforlongmdreflectorantennasｆｏｒｗｈｉｃｈｔｈｅｃａｌｃｕｌａｔｉｏｎｓ
ｃａｎｂｅ肥dｕｃｅｄｔｏａｔｗo-dimensionalfonn･Examplesofantennasinthis
categoryarelargecoIPnerreflectorandcylindricalparabo1icantennas
usedfOrextendedrangeVHFcommunicationssystems･

Theconfigurationsselectedforthetwo-dimensionalanalysisareshoｗｎｉｎ
Ｆｉｇｕｒｅｓｌａｎｄ２･ＴｈｅｒｅｆｌｅｃｔｏｒｓｈａｐｅｉｎＦｉｇｕｒｅｌｃomprisesamaximumof
fourlinearsegments，definedbythedimensionsA，Ｂ，ＣａｎｄＤ･The
reflectorshapeinFiguに２ｉｓｐａｒａｂｏ１ｉｃａｎｄｉｓｄｅｆｉｎｅｄｂｙｔｈｅｈａlf
apertureAandfOcallengthE・Ineachcasethereflectorissymnetric
aboutthecentralaxisonwhichiｓｌｏｃａｔｅｄｔｈｅｌｉｎｅｓｏｕｒｃｅｆｅｅｄａｔ
ｄｉｍensionF･Ｔｈｅｒｅflectorrodsareequallyspacedonthereflector
surfaceandareparallｅｌｔｏｔｈｅｌｉｎｅｓｏｕｒ℃ｅ、

Thereflectorroddiameterisassumedtｏｂｅｓｍａｌｌｅｎｏｕｇｈｔｈａｔｔｈｅｒｅｉｓｎｏ
ｃｉｒcumferentialvariatIonofcurrent･Ｔｈｅｒｏｄｄｌａｍｅｔｅｒｉｓ，however，an
importantpammeterasitdetenniｎｅｓｔｈｅｓｅｌｆｉｍｐｅｄａｎｃｅｏｆｅａｃｈｒｏｄ･The
reflectormdsareassumedperfectlyconducting．

Asetofs1multaneousequationsw1tｈＨａｎｋｅｌｆｕｎｃｔｉｏｎｃｏｅｆｆｉｃｉｅｎｔｓｉｓｓet
upusingtheboundaIyconditionofzerotangentialEonthesurfacesoｆ
ｔｈｅｒｏｄｓ･BecauseofthesymetY1yofthestructure，ｔｈｅｎｕｍｂｅｒｏｆｅｑｕａ－
ｔｉｏｎｓｉｓｅｑｕａｌｔｏonehalfthenumberofreflectormds･Aftertherod
currentshavebeendetenninedbytheGauss-Seidelprocedure，ｔｈｅｇａｉｎ
(two-dimensional）iscalculatedfmmthefonvardfieldａｎｄｔｈｅｒｅａｌｐａｒｔ
ｏｆｔｈｅｉｎｐｕｔｉｍｐｅｄａｎｃｅｏｆｔｈｅｌｉｎｅｓｏｕｒｃｅ･Theradiationpatternisthen
calculate｡，ａｎｄｉｎｔｅｇｒａｔｅｄｔｏｃｏｎｆｉｎｎｔｈｅｇａｉｎｃalculatlon･Aroutineis
availablewherebythegaｉｎｃａｎｂｅｍaxlmisedwith幅specttoanyorallof
thedimenslonalparametersineitherreflectorconfiguration．
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TheexampletofO11owisfor20reflectormds（１００ｎｅａｃｈｓｉｄｅｏｆｔｈｅ
ａｘｉｓ）ofradiusqOO5wavelengths・Theinitlalcaseisforalinear
r℃flectorwithA=B=０．５ルＣ=D=０，Ｆ=0.35A，ａｃｏ『mon90ocorner泥flector
configuration･TheradiationpatternisshowninFiｇｕｒｅ３，andthetwo-
dimensionalgainrelatｉｖｅｔｏａｌｉｎｅｓｏｕにｅｉｓ５．１４．Aftertheparameters
A，ＢａｎｄFhavebeenadjustedfDrmaximumgam（1.e・thestructureisa
comerreflectorofarbitravysidelength，angleandfeeddistance）ｔｈｅ
ｐａｔｔｅｒｎｉｓａｓｓｈｏｗｎｉｎＦｉｇｕｒｅ４･ＦｏｒｔｈｉｓｃａｓｅＡ=１．１７入，Ｂ=１．０８A，Ｆ=0.62入，
gain=8.83．Ifinsteadalltheparamete庵Ａ，Ｂ，Ｃ，ＤａｎｄＦａｒｅｏｐｔｉｍｉｚｅｄ
ｔｈｅｒｅｓｕｌｔａｎｔｐattelPnisshowninFigure5，withcorrespondingvalues
A=１．３５A，Ｂ=１．５６入，Ｃ=0.60入，卜０．１４入，Ｆ=0.29A，gain＝１１．３１．

Ｉｆｔｈｅ２０ｒｏｄｓｏｆｔｈｅａｂｏｖｅｅｘａｍｐｌｅａｒｅｌｏｃａｔｅｄｏｎａｐａｒａｂｏ１ｉｃｓｈａｐｅｏｆｔｈｅ
ｓａｍｅａｐｅｒｔｕｒｅａｎｄｄｅｐｔｈａｓｆＯｒｔｈｅｌｉnearreflectorcaseofFigu随５９ａｎｄ
ｔｈｅｔｈにeparametersA，ＥａｎｄＦａｒｅｔｈｅｎｏｐｔｉｍｉｚｅｄ，ｔｈｅｒｅsultantpattern
isshoHninFigure6･ＴｈｅvaluesfOrthisconfiguratlonareA=1.31入，
E=０．３０入，Ｆ=０．３７入，ｇａｉｎ=1０．７８．

ＩｔｉｓｏｆｉｎｔｅｒｅｓｔｔｈａｔｔｈｅｇａｉｎｆＯｒｔｈepaYnbolicshapeiss1ightlyless
tｈａｎｔｈａｔｆｏｒｔｈｅｆＯｕｒｓｅ９ｍｅｎｔｌｉｎｅａｒshape･Ａｓｉｍｉｌａｒｒｅｓｕｌｔｈａｓｂｅｅｎ
ｏｂｔａｉｎｅｄｆordifferentnumbersandradiiofthereflectorr℃ｄｓ･A

possibleexplanatlonforthisresｕｌｔｉｓａｓｆｏ１１０ｗｓ･Thegainisavery
complicatedfunctｉｏｎｏｆｔｈｅlocationsofallreflectormds，andmaximum
gainwouldbeobtainediftherodpositionswereindividuallyadjustable・
Intheanalysis，ｔｈｅｒｅａｒｅｔｈｅｃｏｎｓｔｒａｉｎｔｓｏｆｅｑｕａｌｓpacingalongthe
reflectorsurface，ａｎｄｔｈｅｎｅｅｄｔｏｃｏｎｆｏｎｎｔｏｔｈｅｒｅｆｌｅｃtorshapespecl-
fied、Ｔｈｅｌｉｎｅａｒｒｅｆｌｅｃｔｏｒｃａｓｅｈａｓｍｏｒｅｄegreesoffreedomtobe
optimized，ａｎｄｉｔｍａｙｒｅａｃｈａｈｉｇｈｅｒｇａｉｎｔｈａｎａｃasewithfewerdegrees
offreedom．
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