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エncreasingdemandsontheperEorｍａｎｃｅｏｆｓａｔｅ１１ｉｔｅｃｏｎｍｕｎｉｃａｔｉｏｎ

ａｎｔｅｎｎａｓｈａｖｅｇｅｎｅｒａｔｅｄｒｅcentinteres上ｉｎｅｆｆｉｃｉｅｎｔｍｅｔｈｏｄｓｆｏｒｓｙｓｔｅｍ－
ａticallyanalyzingandsyn亡ｈｅｓｉｚｉｎｇｒｅｆｌｅｃｔｏｒａｎｔｅｎｎａｓａｎｄａｓｓｏｃｉａｔｅｄｆｅｅｄ
ｓｙｓｔｅｍｓ･エｎｔｈｉｓｐａｐｅｒ，ｗｅｗｉ１１ｂｒｉｅｆ１ｙｒｅｖｉｅｗａｎｕｍｂｅｒｏｆａｎａｌｙｔｉｃａ１ａｎｄ
ｎｕｍｅｒｉｃａｌｔｅｃｈｎｉｑｕｅｓｄｅｖｅｌｏｐｅｄｂｙｔｈｅａｕｔｈｏｒａｎｄｈｉｓｃｏ－ｗｏｒｋｅｒｓＥｏｒ
ｉｎｖｅｓtigatingthecharacteris上ｉｃｏｆｒｅｆ１ｅｃｔｏｒａｎｔｅｒｍａｓ．

Scanningthrou8hにhe1iteratureonreflectorantennas，onefindsthat
thegrea上ｅｓ上ｎｅｅｄｓＥｏｒｄｅｖｅｌｏｐｍｅｎｔｅｘｉｓｔｉｎｔｈｅｆｏｌ１ｏｗｉｎｇａｒｅａｓ：
(i）ｅ珪土CientcomputationofsecondarypaﾋﾋernEorprme-EocusandCasse-
grainianreE1ectors；（ii）investiga亡ing亡hescanpropertiesoftheseantennas
asfuncとionsoffeeddisp1acement；（iii）synthesizingandanalyzingshaｐｅｄ
ｄｕａｌｒｅｆｌｅｃｔｏｒＳｒｏｒａｃｈｉｅｖｉｎｇｐａｔｔｅｒｎａｎｄｓｉｄｅ１ｏｂｅｃｏｎ上ｒｏＬＡｂｒｉｅｆ
ｄｉｓｃｕｓｓｉｏｎｏｆｅａｃｈｏｆｔｈｅｓｅにｏｐｉｃｓｗｉ１１ｂｅｐｒｅｓｅｎｔｅｄｉｎ上ｈｅｐａｐｅｒ．

エエ．ＥＦＦｴＣエＥＮＴＣＯＢ⑱UTAT工OＮＯＦＲＡｎＴＡＴＴＯＮ

CIJAHACTERTSTｴCSOFREFLECTORANTENNAS

Ｔｈｅｃｏｎｖｅｎｔｉｏｎａｌａｐｐｒｏａｃｈ
ｒｅｆｌｅｃｔｏｒａｎｔｅＴｕｎｇｕｓｅｎｔｎ１１ｓｔｈｅ

ｒａｄﾕａにiｏｎｉｎｔｅｇｒａｌ

[１】tocomputingtheradiationpaﾋﾋｅｒｎｏｆ
ｒｅｐｅａｔｅｄｅｖａｌｕａ上ionoEthetwo-dimensional

ａ２１Ｔ

Ｅ,(u,v）＿ノノｆ(r,｡!）ejP(u,v,r，｡')rdrd｡，
００

(1)

…\}1:::::2:話::．,,:畷i鰯:謡.．:聡雛i::噸f3iili:｡鰡鰯;o
obtainable（withou上approximation）fromtheinducedsurEacecurrentdistri-

butionontheref1ectorsurface，ｅｘｐ｛ｊＰ）isaknownkernelfunction，ａｎｄ
(ｕ,ｖ）ａｒｅ上heobsewationvariables（ｕ＝ｓｉｎＯｃｏｓ中；ｖ＝sinesin｡）．

ｍｉｓ、。上difficuユヒヒ◎ｓｅｅにhatthecomputationor（１）ｆｏｒａ上wo-
dimensionalgridofobservationcoordinatesisextremelytime-consumingif
performedbyatwo=dimensionalnumericalquadraturｅＤｅｖｅｎｗｈｅｎａｎａｄａｐｔｉｖｅ
ｉｎｔｅｇｒａ上ionprocedureisemp1oyed・Ｔｈｅｐｒｏｂｌｅｍｂｅｃｏｍｅｓｐａｒ上ｉｃｕｌａｒｌｙａｃｕｔｅ
Ｅｏｒｍｕ１ｔｉｐ１ｅ－ｂｅａｍａｎｄｃｏｎｔｏｕｒｂｅａｍａｐｐｌｉｃａ亡ｉｏｎｓｓｉｎｃｅｍａｎｙｓｕｃｈｂｅａｍｓｍｕｓ上
ｂｅｃｏｍｐｕｔｅｄａｃｃｕｒａｔｅ１ｙ，ｉｎｂｏｔｈａｍｐｌｉｔｕｄｅａｎｄｐｈａｓｅＤｉｎｏｒｄｅｒｔｏｅｓｔｉｍａｔｅ
ｔｈｅｃｏｍｐｏｓｉｔｅｓｉｄｅｌｏｂｅ１ｅｖｅｌａｎｄｏｔｈｅｒｓｕｃｈｃｈａｒａｃｔｅｒｉｓｔｉｃｓｏＥｔｈｅｓuper-
imposedbedms・エnthemethoddevelopedbyLheau上ｈｏｒａｎｄｈｴsco-workers［２］

－５３５－



ｔｈｅｆａｒ－ｆｉｅｌｄｒａｄｉａ亡ｉｏｎｉｎ上ｅｇｒａｌｉｓｅｘｐｒｅｓｓｅｄｉｎａｒａｐエｄｌｙｃｏｎｖｅｒｇｉｎｇｓｅｒェｅｓ
ｗｈｏｓｅｃｏｅｆｆｉｃｉｅｎｔｓａｒｅｉｎｄｅｐｅｎｄｅｎｔｏＥｏｂｓｅｒｖａ上ｉｏｎａｎｇｌｅｓａｎｄｗｈｏｓｅｌｅａｄｉｎｇ
ｔｅｒｍｉｓｏｆにｈｅ亡ｙｐｅ

「

(u･‐uM)２＋（v-vBI)２Ｊ１ｋａ
(2)

ｒ

(u-,1,)２＋（v-.Ｖh)２kａ

鶚;Nfio糟｡::蝿:H1:灘::蓋::':HP:紬:R:将a醤i3wm圏::､鼠Hw上ｅｙ
ｓｔｅｐｓ･Ｔｈｅｒｉｒｓ上ｉｓｔｏｓｈｏｗ上ｈａｔｔｈｅｓｅｃｏｎｄａｒｙｐａにｔｅｒｎｃａｎｂｅｅｘｐｒｅｓｓｅｄａｓ
ａＦｏｕｒｉｅｒｔｒａｎｓｆｏｒｍｏｆｔｈｅｅｆＥｅｃｔｉｖｅａｐｅｒ上uredistribution･Ｔｈｅｓｅｃｏｎｄｉｓ

ｔｏｄｅｍｏｎstratethatthesmall-anglerepresentatiDncanbeextendｅｄｉｎｔｏｔｈｅ

ｗｉｄｅ－ａｎｇｌｅｒｅｇｉｍｅｉｎａｎａｎａ１ｙｔｉｃａｌｌｙｃｏｎｔｉｎｕｏｕｓｍａｌｍｅｒｓｏｔｈａｔｔｈｅｐａヒヒｅｒｎ
ｃｏｍｐｕにａ亡ｉｏｎＥｏｒｔｈｅｅｎｔｉｒｅｒａｎｇｅｏｆｏｂｓｅｒｖａ上ｉｏｎａｎｇｌｅｓｃａｎｂｅｃａｒｒｉｅｄｏｕｔ
ｉｎａｎｅｆｆｉｃｉｅｎ上ｍａｎｎｅｒ・ＴｈｅｃｏⅢＰｕ亡ａｔｉｏｎａｌｅＥＥｉｃｉｅｎｃｙｒｅｓｕｌｔｓｆｒｏｍ上ｈｅｕｓｅ
ｏＥａｓｅｒｉｅｓｏｆＪａｃｏｂｉｐｏｌｙｎｏｍｉａ１ｓｉｎｒａｎｄａＦｏｕｒｉｅｒｓｅｒｉｅｓｉｎ中？toexpress
上heeffec上iveaperturedis亡ribu上ｉｏｎＥ(r,｡O）iｎ(1)．ＴｈｅｃｈｏｉｃｅｏＥ上heJacobi

polynomia1sisfounｄｔｏｂｅｕｎｉｑｕｅｎｏｔｏｍｙｆｒｏｍｔｈｅｐｏｉｎｔｏＥａｎａｌｙ亡ical
integrabilitywhentheseriｅｓｆｏｒｆ(r,｡,）issubstitutedin(1)，ｂｕとalso

becauseof上heirrecursionpropertythatauowsにheintegra1in（ﾕ）tobe
convenient1yexpressedinarapidlybi-convergentserieｓＥｏｒｍｆｏｒａｌｌ
ｏｂｓｅｒｖａにｉｏｎａｎｇｌｅｓ，ｂｏｔｈｎｅａｒａｎｄｆａｒＥｒｏｍ亡ｈｅｂｅａｍｍａｘｉｍｍ･Ｅｘｔｅｎｓｉｖｅ

ｎｕｍｅｒｉｃａｌｃｏｍｐｕｔａｔｉｏｎｓｈａｖｅｂｅｅｎｃａｒｒｉｅｄｏｕｔｕｓｉｎｇｔｈｅｓｅｒｉｅｓｅｘｐａｎｓｉｏｎａｎｄ
ｔｈｅｎｕｍｅｒｉｃａｌｅｆｆｉｃｉｅｎｃｙｉｓＥｏｕｎｄｔｏｂｅｃｏｍｐａｒａb1eto上ｈａ上ｏｆ上hｅＦＦＴ

ｐｅｒｆｏｒｍｅｄｏｎａｐ１ａｎａｒａｐｅｒ上ｕｒｅ，ａｌｔｈｏｕｇｈ上ｈｅｉｎｔｅｇｒａｔｉｏｎｈｅｒｅｉｓｏｎｔｈｅ
ｃｕｒｖｅｄｒｅｆｌｅｃｔｏｒｓｕｒｆａｃｅ．

エヒｓｈｏｕｌｄａ１ｓｏｂｅｅｍｐｈａｓｉｚｅｄ上ｈａヒヒｈｅｃｏｅｆｆｉｃｉｅｎｔｓｏｆｔｈｅｓｅｒｉｅｓｎｅｅｄ

ｂｅｃｏｍｐｕｔｅｄｏｎｌｙｏｎｃｅＥｏｒｃａｌｃｕｌａ上ｉｏｎｏＥｔｈｅｓｅｃｏｎｄａｒｙｐａｔ上ｅｒｎａｔａｎ
ａｒｂｉ上ｒａｒｙｏｂｓｅｒｖａｔｉｏｎａｎｇｌｅ．

A1thoughnotobviousatfirst，thepaperdemonstrates上hat上ｈｅｕｎｉｑｕｅ
ｆｅａｔｕｒｅｓｏｆｔｈｅＪａｃｏｂｉ－polynomiaユｓｅｒｉｅｓｍｅｔｈｏｄｃａｒｒｙｏｖｅｒｉｓｖｉｒtually
unchanged，evenwhentheantennaisanoffse上paraboloid［３]・Ｏｎｃｅagain，
ｔｈｅｓｅｒｉｅｓａｐｐｒｏａｃｈｉｓｃｏｎｓｉｄｅｒａｂｴｙｍｏｒｅｅｆｒｉｃｉｅｎｔｔｈａｎｔｈｅｃｏｎｖｅｎｔｉｏｎａｌ

ｍｅにｈｏｄｓｔｈａｔｂｅｃｏｍｅｅｘにｒｅｍｅｌｙ上ｉｍｅ－ｃｏｎｓｕｍｉｎｇｂｅｃａｕｓｅｏｆｌａｃｋｏＥａｚｉｍｕｔｈａｌ

ｓｙｍｍｅｔｒｙｉｎｔｈｅｏｆｒｓｅｔｇｅｏｍｅｔｒｙ･Ｓｈａｐｅｄｒｅｆユｅｃにｏｒｓ，ｗｈｉｃｈａｒｅｅｘｔｒｅｍｅｌｙ
ｄｉｆｆｉｃｕｌｔtoanaﾕｙｚｅ，ｃａｎｓｔｉｌｌｂｅｈａｎｄｌｅｄｕｓｉｎｇ上ｈｅｓｅｒｉｅｓａｐｐｒｏａｃｈ；
however，ｎｏ上ｕｎｅｘｐｅｃｔｅｄｌｙ，ｓｏｍｅエｏｓｓｏｆｅｆｆｉｃｉｅｎｃｙｒｅｓｕｌｔｓｉｎｔｈｉｓｃａｓｅ
ｂｅｃａｕｓｅｔｈｅｒｅｃｕｒｓｉｏｎｆｏｒｍｕｌａｃａｎｎｏｌｏｎｇｅｒｂｅｅｍｐｌｏｙｅｄ．

ＡｓａｎｅｘａｍｐｌｅｏｆｔｈｅｕｓｅＥｕｌｎｅｓｓｏｆａｎｅｆｆｉｃｉｅｎｔｐａｔにｅｒｎ
ｓｃｈｅｍｅ，ｔｈｅｐａｐｅｒｓｈｏｗｓｉ上ｓａｐｐｌｉｔｃａｔｉｏｎｔｏｔｈｅｓｙｎ上ｈｅｓｉｓｏＥ
ｃｏｖｅｒｉｎｇｔｈｅｅａｓｔｅｒｎ上ｉｍｅｚｏｎｅｏｆｔｈｅＵｎｉｔｅｄＳｔａｔｅｓ．

computaにｉｏｎ
ＣＯｎにＯＵｒｂＰｎｍ

エエェ．ＳＹＮＴＨＲＲＴＳＯＦＤＵＡＬＲＥＦＬＥＣＴＯＲＳ

ＴｈｅｐｒｏｂｌｅｍｏｆｓｙｎｔｈｅｓｉｚｉｎｇｄｕａｌＣａｓｓｅｇｒａｉｎｉａｎａｎｔｅｎｎａｓｆｏｒｃｏｎｔｒｏ１１ｉｎｇ

-536-



ｔｈｅｂｅａｍｓｈａｐｅａｎｄｓｉｄｅｌｏｂｅｃｈａｒａｃｔｅｒｉｓにｉｃｓｏｆｒｅｆｌｅｃｔｏｒａｎｔｅｎｎａｓｉｓａ
ｃhallengingoneandエsthesubjectoEdiscusBionoftｈｅｓｅｃｏｎｄｐａｒｔｏＥにｈｅ
ｐａｐｅｒ･エヒｂｅｇｍｓｂｙａｄｄｒｅｓｓｉｎｇｓｏｍｅｉｍｐｏｒｔａｎ上ｉｓｓｕｅｓｒｅｌａｔｅｄｔｏ上ｈｅｑｕｅｓｔｉｃｎｓ
ｏｆｅｘｉｓ上ｅｎｃｅａｎｄｕｎｉｑｕｅｎｅｓｓｏｆ上ｈｅｓｏｌｕ上ｉｏｎ･Ｎｅｘｔ，ａｓｙｓｔｅｍａ上ｉｃｍｅ上ｈｏｄｆｏｒ
ｓｙｎにｈｅｓｉｚｍｇｄｕａｌｒｅｆｌｅｃｔｏｒｓｙｓｔｅｍｓｗｉ上ｈａｒｂｉｔｒａｒｉｌｙｓｐｅｃｉｆｉｅｄｐｈａｓｅａｎｄ
ａｍｐｌｉｔｕｄｅｄｉｓ上ｒｉｂｕ上ｉｏｎｓｉｎｔｈｅａｐｅｒ上ｕｒｅｉｓｄｅｓｃｒｉｂｅｄａｎｄｉ上ｓｓｃｏｐｅａｎｄｌｉｍｉヒー
ａｔｉｏｎｓａｒｅｄｉｓｃｕｓｓｅｄ･Ｔｈｅｍｅ上ｈｏｄｉｓａｇｅｎｅｒａｌｉｚａｔｉｏｎｏＥｔｈｅｓｙｎｔｈｅｓｌｓ
ｐｒｏｄｅｃｕｒｅｆｏｒ上ｈｅｃｉｒｃｕｌａｒｌｙｓＷＴｍｅｔｒｉｃｓｙｓｔｅｍ，ｏｒｉｇｉｎａｌｌｙｄｅｖｅｌｏｐｅｄｂｙ
Ｃａｌｉｎｄｏ［４］andKinber［５]・Theoffsetproblemisconsiderablymoreinvolved
than上ｈｅｃｏｒｒｅｓｐｏｎｄｉｎｇｃｉｒｃｕｌａｒｌｙｓｙｍｍｅ上ｒｉｃｃａｓｅａｎｄｉｔｓｓｏｌｕｔｉｏｎｈａｓ
ｒｅｍａｉｎｅｄｅｌｕｓｉｖｅｆｏｒｍａｎｙｙｅａｒｓ･Ｔｈｅｄｅｖｅｌｏｐｍｅｎｔｏｆｔｈｅｔｈｒｅｅ－ｄｉｍｅｎｓｉｏｎａｌ
ｓｙｎｔｈｅｓｉｓｐｒｏｃｅｄｕｒｅｉｓｂａｓｅｄｏｎａｓｉｍｕｌ上ａｎｅｏｕｓｅｎｒｏｒｃｅｍｅｎｔｏｆｆｏｕｒｃｏｎｄｉｔｉonsb
viz.，（i）ｔｈｅｐａ上h-1engthconditionthatguaranteesthattheraypa上ｈ
ｂｅとｗｅｅｎｔｈｅｐｈａｓｅｃｅｎｔｅｒｏｆｔｈｅｉｌｌｕｍｉｎａ上ｉｏｎａｎｄｔｈｅｅｘｉｔａｐｅｒｔｕｒｅｐ１ａｎｅ
equa1sthatspecifiedbytheaperturephasecondition；（ii）上ｈｅｅｎｅｒｇｙ
ｃｏｎｄｉｔｉｏｎｒｅｑｕｉｒｉｎｇ上ｈａｔｔｈｅｐｒｏｄｕｃｔｏｆｔｈｅｓｐｅｃｉｆｉｅｄａｍｐｌｉｔｕｄｅｉｎｔｈｅｅｘｉ上
ａｐｅｒｔｕｒｅｐｌａｎｅ，ａｎｄ上ｈｅｅｌｅｍｅｎ上ａｌａｒｅａｉｎａｒａｙｐｅｎｃｉｌｃｒｏｓｓｉｎｇｔｈｉｓｐｌａｎｅ，
equa1s上ｈｅｅｎｅｒｇｙｉｎｔｈｅｃｏｒｒｅｓｐｏｎｄｉｎｇｒａｙｐｅｎｃｉｌｉｎｃｉｄｅｎｔｏｎｔｈｅｓｕｂｒｅｆｌｅｃにor
fromtheilluminatingsourcewithaspecificamplitudetaper；（iii）Ｓｎｅｌｒｓ
ｌａｗａヒヒhesubreflecLor；and，finally（iv）上hesmoo上hnessorconsistency
conditionwhｉｃｈｒｅｑｕｉｒｅｓ上ｈａヒヒｈｅｐｏｉｎｔｓｏｎｔｈｅｍａｉｎｒｅｆｌｅｃにｏｒａｎｄｓｕｂ－
ｒｅｆｌｅｃｔｏｒｓｕｒｆａｃｅｓｖａｒｙｉｎａｍａｎｎｅｒｃｏｎｓｉｓ上ｅｎｔｗｉｔｈｔｈｅｓｌｏｐｅｓｄｅにｅｒｍｉｎｅｄ
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