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1. INTRODUCTION

Tomeetarapidlyincreasinginformation,microwaveantennashavebeenrequired

tohavebetterelectrical, transmissioncharacterristicsoverwiderange.Oneofthe

problomswhichdegrades the transmissionqualityofamicrowaveantennaisthe

crosspolarization・ Somestudiesontheproblemhavebeenmadealready, [1] anditis

knownthatthereoccursnocrosspolarizationtheoreticaliyintheE-plane, andH-plane

iftheprimaryradiator isexcited linearlyat thefocusof theparabolicantenna.

MeasuredE-planeandH-planepattern,however, givesomecrosspolarizationevenin

thesetwoplanes.

Severalreasonsforthatareasymmetricalprimaryradiation, reflectorsurfaceerror,

scatteringfromthesupportingpolesofaprimaryradiatorandfromavertexplate

(Whichisusedforbetterimpedancematchingbetweenthefeedandthereflector),etc.

Inthispaperaredescribedthecrosspolarizationduetoasymmetricalfeedradiation.

2. INCIDENTFIELDANDFARFIELD

X

Z

Fig.1 CoordinateSystem

､Keflectc

Fig.2AsymmettricalFeedpattern

Fig. 1.showsthecoordinatesystemusedhere,andP,Qaretheobservationanda

surfacepointonthereflector, respectively.

Radiatedfieldintensityiscalculatedunderthefollowingconditions.

1．Thespecificparabolicreflectorantennaunderconsiderationislocatedatfarzone

areafromthafeedpoint, thatis;
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2.Nobackwardradiation(scattering)fromthefeedatthefocus6

3.ObservationpointPislocatedatfarzoneareafromthereflector, thatis;R>F

IncidentfieldEionthereflectorbythefeedisgivenasfollows;

EI=[f,('',')ew+f2('',')eo']-emL一j"p) ……･･･……．．……．②
β

p:distancebetweenthefeedpointandapointQonthereflector

":free-spacewavenumber

Then,thesecondaryfieldEpatPis,[2]
彪

EI,=-j､e－jkR （:） 〔N-(N､e風)〕………………………③EI)＝一J 2ｽR
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3. ASYMMETRICALFEEDPATTERN

Toconsiderasymmetricallyradiatedfieldfromthefeed, theprimaryfeedisdivided

intofourregions,Fig． 2.AssumingthefeedislinearlypolarizedalongtheX-axis,

thefieldbythefeedisdescribed;

EW=[f:(')cosl'el+fM(｡)si"'e'']-U=j々β） ……･………．．④
p

whereN:regionnumber(1-4)
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4. CALCULATIONOFSECONDARYPATTERN

SurfacecurrentdensityJ;inducedbytheradiatedfieldfromtheNthdivisionof

thefeedisobtainedSubstitutingEq.@intoEq.@asbothnandPo areeasily
knowninthecaseofaparabolicreflector,

児

｝(-:Lr{-fMsin¥@､s',e,+c｡s (fMc｡s',e'+fMsin',e,,)…⑥J3=2

substitutingEq.OintoEq.O,wegetsecondarypatternd
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=1 FIELDINTENSITYINTHEE－PLANEp=0]

Let normal-polarizationandcross-polarizationcomponent ofEpbeENp ( )

andExI, ), respectively,

ENP《⑪)--j¥!'I蝋場{-co畑崎〔蝿cos21'+恥"，
+fM.smsin_/c｡s,,}.2,｡sin:筈…d･' }d｡………………⑦

4－1
一

WiO｢4(Nf
II'I=iZf{(曙一躍)sin21'}･'sir~e-"''}d'"……”Exp )=-je－jkRExp(⑧)＝一J一r

wheres=1+co cos山一sin sin'cos''

IntegrationofEq．⑦,Owithrespecttoj'fromOto27rgivestheforms;
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(- cosO･s;{(曜十畷)FCz(N,0)+(f:-fM)･Cz(N,2)

+f:.sin"n_=_.C"(N,,)1,sin:e-,噸,｡…｡cosIb)d' ..…⑨

ExP( =-j旦蓋-I''=|(-fM+fM)･Sz(N,2)'cos;sin-妾……細川’
0

…⑩

一一-J…

N-g-

wheraSz(N,p)､z sinp''･ejzcos‘'d''

(N-')-;-

Cz(N,p)-IN:_ Cos"'･ejzcoslld‘′
(N-')-i-

z=kpsin sin‘

EvaluationofEq. substitutingEq.Ogives;

ExI,( )=8旦紺'｡Z,(-')"("些鑑W(-fi,+fiI),sin¥e-｣…岬"…⑫
O

whereJm(z)isBesselfunctionofordermandargumentz.

4-2NUMERICALCOMPUTATIONRESULTS

GivingasymmetricalfeedpatternstoEq.O.wehavenear-axispatternofENp ),

Exp( inFig． 3．Equation meansthatfeedpatternisasymmetricalintheH~plane,

andthisgivesrisetoacrosspolarizationinsecondarypattern. Fig． 4.showsmaxi-

mumcrosspolarizationlevelwihrespecttoF/DratiosJ

f&=f2=ffI=cosj

｜……一一一一…一一…一…一⑬fiI=cosa少
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CROSS－POLARIZATIONINTHE昼PI4NE
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5． cONCLusIONs

Outofseveralcausescontributingtothecrosspolarizationofareflectorantenna,

thosebyasymmetricalfeedpatternaredescribed・As iseasilyunderstoodfromEq.

⑫, onlyH-planefeedpatterncontributes to thecrosspolarizationinthesecondary

E-plane, andE-planefeedpatterndoesnotcontribute・ Calculationandnumerical

computationresultsshowthataxiallysymmetricalhornantenna, suchasscalarhorn,

corrugatedhornareeffectivetosuppressthecrosspolarization.

6. REFERENCES

[1) VassiliosKerbemelidis, ､'AStudyofCrosspolarizationEffectsinParoboloidalAntennas,''

technicalreportAF49(638)-1266,CalifomialnstituteofTechnology,May､ 1966.

[2] S. Silver, ､'MicrowaveAntennaTheoryandDesign"MITRad・ Lab.Ser、 12,P,149Mcgraw-

HillBookCompanylnc.(1949).

秋田高専研究紀要第10号

÷

LLRADIATIONPATTERN[E.PLANE]

D/A＝116.1 F/D＝0.25

o－．α＝1．05

０
０

１
２

Ｌ
Ｌ

一
一
一
一

ａ
α

×
●

一
一

MAINPOL．

~、

I

’
●

CR い
f&＝f§＝fA＝COS少

f&＝c~ゆ

V

／

〃
f&=f&=fA=cos'

fM=cos｡’


	10_53
	10_54
	10_55
	10_56

