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２．Ｄｅｓｉ８ｍａｐｐｒｏａｃｈ
ＬｅヒヒhegeomeLryofacircularaperture（radiusa）blockedbyaconcentric

subreflec上ｏｒ（radiuscLa）ｂｅａｓｉｌｌｕｓ上ratedinFig、１．Ｗｅｃａｎｗｒｉｔｅａ
ｒａｄｉａｔｉｏｎｐａｔｔｅｒｎａｓ

Ｅ(x)‐/&g(p)JO(p翼)pdp （１）

ｘ－ｋａｓｉｎＯ，ｐ＝ｐ/ａ

ｗｈｅｒｅｋｉｓｔｈｅＥｒｅｅｓｐａｃｅｗａｖｅｎｕｍｂｅｒ，Ｏｉｓａｎａｎｇ１ｅＥｒｏｍ上ｈｅｒｅｆ１ｅｃにｏｒａｘｉｓ
ａｎｄｇ(P）iBascalaramp1iにudefunctionassumed上ｏｂｅｒｏｔａにional1ysymme上ric・
ｍｔｈｉｓｐａｐｅｒｗｅ上ｒｅａｔａｍｐ１ｉとｕｄｅｄｉｓにｒｉｂｕｔｉｏｎｓｄｅｓｉｇｎｅｄｔｏｖａｎｉＢｈ１ｉｎearly
withdistanceErom上heedgeofamainreE1ectorDthenweexpresBg(p）by
suPerPositionoffirBに、にermsoEFourier-BeBseエexpanBion［４］ａＢ

ｎ

ｇ(P)‐n21DhJO(b､,）（２）
Ｗｈｅｒｅｂｌ，ｂ２，…．denotetheposiLivezerosofJO(x）arrangedinascending

:藍:i::c需､l:u::h:::::(↑;]……1…i゜､｡……・Ｔｍ……
２｛い(P)Pdp}２ ２Ｅ２(O）

（３）、＝＝

（1-゜2)/Ag2(P)ｐｄＰｎｎ
ｕ－Ｑ２）ＩＺｒＤＤ

ｎ=１ｍ=1,,ｍｎｍ
－ＣＬ

ｎ,画（bif-bf）｛bnJl(・bn)JO(｡b画)‐bmJO(obn)J1(ｏｂｍ)｝（nデ画）
Ｚ＝
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藍､,n号』,;(bn)一等Mob｡)+J1(･ｂｎ)｝
２

ェＥにｈｅａｍｐ１ｉｔｕｄｅｄｉｓｔｒｉｂｕｔｉｏｎｉｓｕｎｉｆｏｒｍ，ｔｈｅａｐｅｒｔｕｒｅｅＥＥｉｃｉｅｎｃｙｂｅｃｏｍｅｓ
ｌＯ0％，butthesidelobe1eve1oftheradiationpatternis-１７．６ｄＢｆｏｒｃＬ＝Ｏｘ
ａｎｄ－１５．２ｄＢｆｏｒｃＬ＝２０％･WesyntheBizearadia上ionpatternwithhighaper-
turｅｅｆｆｉｃｉｅｎｃｙａｎｄユowside1obes・Ｔｈｅｏｐｔｉｍｉｚａ上ｉｏｎｐｒｏｂｌｅｍｏＥｉｎｔｅｒｅｓ上
hereｉｓtha上。ｆｃｈｏｏｓｉｎｇＤｈｓｏａｓ上。

mnr1ml’ＰＣ、（4-ｴ）

subjec上ｔｏＥ(O）＝１（4-2）
に(x)｜≦Rforsideloberegi｡n，（4-3）
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３．NqUTnRri璽ｌｒｅｓｕｌｔｇ

Ｆｉｇ、２showsamp1itudedistribuにionsforradiationpatterns（Fig.３）which
haveLhemaximumapertureefficiencVand-25dBside1obelevel・Ｓｏｉｉｄｌｆｎｅｇ
ｉｎ上heseEigUresdenotethecaseofcI＝１０％andbrokenlineBdenote上ｈｅｅａｓｅ
ｏＥｏｌ＝0％，ｉ､ｅ･withou上blocking･Theaperturedis上ribuにｉｏｎｓａｒｅｃｕヒヒｅｄ
ｓｈａｒｐｌｙａｔｔｈｅｅｄｇｅｏｆｔｈｅｍａｉｎｒｅflector･Theyhavehigherrippleｓにhan
thatoftheoptimumsolutionoraT0pedesta111type［３]，sinceauniformdistri-
butionhａｓ上helOOxapertureefficiency･エヒｉｓｓｅｅｎｆｒｏｍＦｉｇ、３上ｈａｔａｆｅｗ
ｓｉｄｅｌｏｂｅｓｏＥｒａｄｉａ上ionpatternsnearthemainbeamaｒｅｓｕｐｐｒｅｓｓｅｄにｏｔｈｅ
ｓｐｅｃｉｆｉｅｄエｅｖｅｌａｎｄｏｔｈｅｒｓｉｄｅｌｏｂｅｓｄｅｃｒｅａｓｅｇｒａｄｕａｌ１ｙｉｎｍａ餌ｉ亡ｕｄｅ･

Ｆｉ９．４ｓｈｏｗｓ上ｈｅｒｅｌａｔｉｏｎｓｈｉｐｂｅｔｗｅｅｎ上ｈｅｍａｘｉｍｕｍａｐｅｒとｕｒｅｅｆＥｉｃｉｅｎｃｙａｎｄ
ｎｕｍｂｅｒｏＥｔｅｒｍｓｎｆｏｒｖａｒｉｏｕｓｓｉｚｅｏｆｓｕｂｒｅｆｌｅｃｔｏｒ．エヒｉｓＢｅｅｎＥｒｏｍ上ｈｉｓ

figure上hattheaperにｕｒｅｅＥｆｉｃｉｅｎｃｙｄｅｃｒｅａｓｅｓａｓｔｈｅｓｕｂｒｅｆｌｅｃｔｏｒｉＢｍａｄｅ

ｌａｒｇｅｒｏｒエowersideﾕobeエevelisspeciEied・Thoughhigherapertureeffi-
ciencｙｃａｎｂｅｏｂｔａｉｎｅｄｗｉ上h1argenumberofterms，increasinganumberoE
にermsformsaverycomp』ica上edampliにudedistributioninreturn、ＴｈｅｃａｓｅｏＥ
Ｒ＝-25ｄＢ，Ｃｌ＝ｌ５Ｘａｎｄｎ＝３ｉｓｎｏにｐｌｏヒヒｅｄｉｎ上hisEiguresincethelimitof
side1obesuppression［3】isgreaterthan-25dB，ｓｏｎｏｓｏｌｕ上ionsatisEiesthe
cons上rａｉｎｔｓｏｆ（4-2）ａｎｄ（4-3)．Ｆｉｇ．５showstherelationshipbetweeｎｔｈｅ
ｍａｘｉｍｕｍａｐｅｒｔｕｒｅｅｒｆｉｃｉｅｎｃｙａｎｄｓｐｅｃｉｆｉｅｄｓｉｄｅｌｏｂｅ１ｅｖｅｌＥｏｒｔｈｅｃａｓｅｏＥｎ＝５．
Ｔｈｅｍａｘｉｍｕｍａｐｅｒｔｕｒｅｅｆｆｉｃｉｅｎｃｙｉｓｅｑｕａｌｔｏａｂｏｕ上９３ＺｆｏｒにｈｅｓｐｅｃｉＥｉｅｄ
ｓｉｄｅ１ｏｂｅｌｅｖｅｌｈｉｇｈｅｒｔｈａｎａｃｅｒｔａｉｎｌｅｖｅｌｗｈｉｃｈｉｓ，ｆｏｒexample，－１７．４ｄＢ
ｆｏｒｃＬ＝ＯＺａｎｄ－１４．９ｄＢｆｏｒα＝２oz．エヒｈａｓｂｅｃｏｍｅｃ１ｅａｒｔｈａｔｗｅｃａｎｄｅにer-

mine上ｈｅｒａｄｉａｔｉｏｎｐａに亡ｅｒＴｌｗｉｔｈエowsidelobeエｅｖｅｌａｎｄｈｉｇｈａｐｅｒ上ｕｒｅｅｆｆｉ－
ｃｉｅｎｃｙＥｏｒＣａｓｓｅｇｒａｉｎａｎtennaswi上hrelatively1argesubreflector．

Nowweconsideranotherexample，ｗｈｉｃｈｉｓｃｏｎｓｔｒａｉｎｅｄｏｎａｎａｍｐｌｉにｕｄｅａｔ

;!:bf::．(:;・値h;i::雛．::::｡｡:::に:aI:Ｗ謡::｡:::)品ggh:｡;･爵:1.,…
ｃｏｍｂｉｎａｔｉｏｎｏｆＤｎＤｗｅｃａｎｓｏﾕｖｅ亡ｈｉｓｎｅｗｐｒｏｂｌｅｍｂｙｑｕａｄｒａｔｉｃｐｒｏｇｒａｎｍｉｎｇ
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again･ＴｈｅｓｏｌｉｄｌｉｎｅｉｎＦｉｇ、６istheamp1itudedistributionorproblem（４）
andbroken1ineisthatofnewprob1em･Though上he1atterdistributionhas
hiｇｈｅｒｒｉｐｐｌｅｓａｎｄｌｏｗｅｒａｐｅｒｔｕｒｅｅｆｆｉｃｉｅｎｃｙｔｈａｎｔｈａ上ｏＥｔｈｅＥｏｒｍｅｒ，ｓｕｃｈａ

ｄｉｓｔｒｉｂｕ上ｉｏｎｃｏｎｓにｒａｉｎｅｄｏｎａｎａｍｐ１ｉｔｕｄｅａｔｔｈｅｅｄｇｅｏｆｔｈｅｓｕｂｒｅｆ１ｅｃｔｏｒｗｉエユ
ｂｅｐｒａｃｔｉｃａｌｌｙａｖａｉｌａｂ１ｅ．

４．ConClu旱ion

Thequadraticprogramming上echniqueisused上ocontrolthesidelobeleveユ
ｏｆ上heradiationpaLternandtomaximizeapertureefficiencyofacircular
aper上ureantennawhichbasasubrefleｃｔｏｒｌｏｃａにｅｄａｔｔｈｅｃｅｎｔｅｒｏｆａｍａｉｎ

ｒｅＥ１ｅｃにｏｒ･Ａｍｐ１ｉｍｄｅｄｉｓｔｒｉｂｕＬｉｏｎｓａｒｅｄｅｓｉgned上ovanishlineaｒｌｙａ上ａｎ
ｅｄｇｅｏｆｔｈｅｍａｉｎｒｅｆエｅｃｔｏｒ・エ、ｒｅｓｕｌｔｉｎｇｒａｄｉａｔｉｏｎｐａｔｔｅｒｎａｆｅｗｓｉｄｅエｏｂｅｓ
ｎｅａｒｔｈｅｍａｉｎｂｅａｍａｒｅｓｕｐｐｒｅｓｓｅｄ亡ｏｔｈｅｓｐｅｃｉｆｉｅｄｌｅｖｅユ．

Ｒｅｆｅｒｅｎｃｅｓ

Ｉﾕ］Ｋ、Ａ･Green8I0ModifiedCassegrainantennaforarbiにraryapertureillumi-
na上iono0，mEETrans･ＡＰ-11,ｐ、５８９（Sept．1963）

[２］Ｔ、Ｔ、Taylor：O0DesignoEcircularaperturefornarrowbeamwidthandエow
sidelobes11，エRETrans・ＡＰ-8,ｐ、１７（Jan、1160）

[３］Ｎ･ＣＤ上ｏａｎｄＦ･Watanabe：O1Theoptimumaper上ureeEEiciencyoECassegrain
antennaswithaspeciEiedsidelobeleve1（inJapanease)00,Trans・エECE

Japanにobepublished）
[４］｡Ｎ･Watson：ioTheoryoEBesse1

EunctionsCu，ｃｈ、１８，ＣａｍｂｒｉｄｇｅＵｎｉｖｅｒ－
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