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ＩｔｉＢｗｅｌｌｋｎｏｗｎｔｈａｔｔｈｅｉｍｐｅｄａｎｃｅｏfathreedimenBionalself-complementary
antennacomposedofnnumberofplanesis601E/ｎｏｈｍｇｌ'２．Foratwoportself-
complementaryantenna，ｉｆｏｎｅｐｏｒｔｉｓｌｏａｄｅｄｂｙａ６０７Ｐ/nohmsreBister，theimped-
ancelookedfromtheotherportisalBo60河nohmaHowever，theradiationpattern
co呼1sof・eYeralmainbeamsthatreduceth…tennagaln・Theoccufeh塵耐薩e
multiplemambeamsisattributedtothefinitesizesoftheantennaplanesandthe
symmetricalgeometryofthestructure･Therefore，ａｉｍｉｎｇａｔａｎｉｍｐｒｏｖｅｄｇａｉｎ，a
modmcationofthesymmetricalcharacteristlcsoftheantennasystemisdesiredso
thatthｅｎｕｍｂｅｒｏｆｔｈｅｓｅｍａｉｎｂｅａｍｓｃａｎｂｅcontrolled，InthiBpaper，weshall
discrlbeatwo-planeself-complementarystrucmrewhichaftermodificatlonhasa
singlemainbeamwithashiftoftheimpedance．

Fig.１８howBtheco-ordinatesystemof
theantennaStructureunderconsideration・

Ｔｈｅｌｎｐｕｔａｎｄｏｕｔｐｕｔｐｏｒｔｓａｒｅｎｏｔｅｄａｓａ，b
andcDdrespectively・Ｔｈｅｓｌｏｔａｎｄｔｈｅｕｎｉ－

ｐｏｌｅａｒｅｏｆｌengthB22andlrespectivelyand
ofequalwidthw･ＴｈｅmodificationisBuch

thedottedumpoleiBtakenofffromtheorigi-
nalself-complementaryBtructure･Regard-
ingthemodlfiedBtructure，ｉｆｔｈｅｗｉｄｔｈｏｆｔｈｅ

ｕｎｉｐｏｌｅｏｒｔｈｅｓｌｏtissufficientlysmall
comparedｗｉｔｈitB1engthaswellasawave-
1ength，thefieldanalysisoftheantenna

structurecanbeperformedbythｅｄｅｃｏｍｐｏ－
ｓｉｔｉｏｎｓｈｏｗｎｉｎＦｉ９．２．TheanalyBisBhows
thatiftheloadimpedanceisZo川2回｡hms，
(Zo=120吋，theinputimpedanceisalBoZo／

鯛蝋:lidiH:W綱纈WiI:dla潟･ox
usedotherequivalentcircuitwhlchleadBto
differentresults．WithasinuBoidalcurrentF
distribution，theradiationfieldofthe

prqDoSedantennacanbeobtainedfromthe
equation，

Ｚ
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Ｆｉｇ．１ The8tructureoftheantenn2

underconsideratlonandco-

ordinateSystem．
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E=J6｡ご側，二戸器z何
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ThefiniteextentoftheantennaplaｎｅｓｉｓｅＪｍｅｃｔｅｄｔｏｍｏｄｉｆｙｔｈｅｒａdiation
patternsconsiderably・However，as1nglemainbeamhasbeenobservedinsteadof

twomalnbeamsoccurrlngintheoriginalstructure．
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Decompositionofthemodifiedself-complementaryantenna
anditsequivalenttransfOrmation．

Inordertoverifythetheoreticalresults，theimpedanceandthepatternshave

beenmeasuredwimaunipole(3.75ｃｍｘ0.375ｃｍ)ａｎｄａｓｌｏｔ(7.5ｃｍｘ0.375ｃｍ)ona
rectangularsheet，３６ｃｍｘ､30ｃｍａｓｇｉｖｅｎｉｎＦｉｇ､３ａｎｄ４．Themeasuredimpedanceof
themodifiedandtheoriginalstructuresareshowninFi９．３ａｎｄ４respectively･Ｔｈｅ

measuredimpedancesarerepresentｅｄａｓ５０－ＱｓｙｓｔｅｍｏｎＳｍｌｔｈｃｈａｒｔｓ、These

resultsconfirmthepredictedimpedancesofthemodifiedandoriginalstructuresas

30厄兀and30冗respectlvely、ThemeasuredradiationpatternsareBhownlnFi9.5．
Theoccurrenceofasinglemainbeampredictedtheoreticallyforthemodifiedstructure
haBbeeneXperimentally⑪bserved･Itisinterestingtocheckthefrequencyindepend-

enceofthemodifiedmodelwithnorestrictionBontheBhapeBoftheunipoleandthe

slot・Fig.６ｓｈｏｗsamodifiedBelf-complementaryantennacomposedofatrlangular
Slot･ThemeaBuredimpedanceｏｆｔｈｉｓｓｔｒｕｃｔｕｒｅｉｓｓｈｏｗｎｉｎＦｉ９．７．Aswasexpect-

ed,theimpedanceiB30J石兀。hmsandfrequencymdependent、ThuBthefrequency
independenceofmodifiedmodelisretainedirrespectiveoftheshapesoftheunipole
anｄｔｈｅＢ１ｏｔ．

Next，ｉｎｏｒｄｅｒｔｏｏｂｔａｍａｂｒｏａｄｂａｎｄａｎｄｈｉｇhgaincharacteristics，weconsidered

anequallyspacedanｄｔａｐｅｒｅｄａｒｒａｙａｓｇｉｖｅｎｉｎＦｉ９．８４．Itisconsideredthatthe
freqUencyindependentcharacteristicscanbeobtainedaboveafrequencydeterminedby

thelengthofthelongcBtelement・ＴｈｅｌｅｎｇｔｈｏｆｔｈｅｌongestelementlstakenaBa
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ｗａｓｅｍｅｃｔｅｄ･ThemeaBuredradiationpatternhasbeenfoundtobeunchangedfOr

frequencyvariationandisillustratedbyatypicalpatternshowninFi9.10.Ｆ19.11

showstherecelvedpowermeasuredatthemainbeamdirectionforafrequency
variationofO､９５ｔｏ1.9ＧＨｚｍｃｏｍｐａｒｉｓ①nwiththatofalog-periodicantenｎａｈａｖｉｎｇ

ａｇａｉｎｏｆａｂｏｕｔ８ｄＢｉ、ThecrosspolarizationcomponentmeasuredattheBame

dlrectionlslesＢｔｈａｎ－２０ｄＢ･Asaresult，ｉｔｃａｎｂｅｆｏｕｎｄｔｈａｔｔｈｅｇａｉｎｏｆｔｈｉｓｔrial

antennalsaroundlOdB1forfrequenciesabove0.95ＧＨｚｔａkmgaccountofmatching
lossatthefeeder．

－１４６－



Ｆｉｇ．４Themeasuredimpedanceofthe
origmalBtrucmre．

Ｆｉｇ３Ｔｈｅｍｅａｓｕｒｅｄｉｍｐｅｄａｎｃｅｏｆｔｈｅ
ｍodifiedstructure．
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(b）(a）

Ｆｉｇ．６Themodifiedself-complemen-

taryantennacomposedofa
triangularslot．

Ｆｉｇ．５ＭeasuredfieldpatternsmYZ-

plane，ｆ=1.6GHz．（a)modified

strucmre.(b)originalstructure．
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Ｆｉｇ．８Thestructureoftheequally
Bpacedandtaperedarray．

Fig.７ThemeaBuredimpedanceofthe
antennagiveninF1９．６．
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（a）（b）

Fig.１０Themeasuredfieldpatternsof

theequaUyspacedandtaperedarray，
f=1.4GHz．（a)YZ-plane．（b)XY-plane．Fig.９ThemeaBuredimpedanceof

theequallyspacedandtaperedarray．

Ｔｈｕｓ，itisfoundthatalthougha
modificaｔｉｏｎｉｓｍａｄｅａｓｓｔａｔｅｄａｂｏｖｅ

ｏｎｔｈｅｕｎipoleortheslotofaself-

complementarystructure，theimped-

anceisshiftedbutthefrequency
independentpropertiesareretained･

Broadbandandhighgamcharacter-
isticsoftheantennacanbeachieved

fromequallyspacedandtaperedarray
constructedundertheproposedmodlfi-
catlon．liIii Ｐ
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