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ANALYSIS OF A THIN WIRE PARABOLIC ANTENNA

Risaburo Sato

Tohoku University,

§1 INTRODUCTION

In this paper, the characteristics
of a thin wire parabolic antenndP.A)
which varies from the shape of
cylindrical antenna to that ofparal-
lel transmission line are discusaed,
mainly on the effect of the vari-
ation of the parabola’s shape andthe
location of the feed point, -

§2 REPRESENTATION OF ELECTRIC FIELD
Inthis analysis,parabolic-cylinder
coordinates is used, Aschownin Fig.i,
Esconet,,l=conat, are intersecting
parabolic cylinders which are paral-
lel to the Z axis.},,2are called
parabolic-cylinder coordinates and
related to rectangular coordinates
by the following equationsg,
Xol(P-¥) Y=¥1 z=-8 w)
The P.A,is putted on the coordi-.
nates(f,z=const,) and the various
shapes of the P.,A.are shomm in Pig,2,
A point(E,U,2) is the origin and &
point(t'.'t'.zé is the observed point
and the currentistreated as filament
source with assumption that the mdius
of the antenna wire is very small,
Uaing this coordinates, i’component
of the electric field of the P.A. is
given by

Ep(0 4, %)= ]4—,,'“,—3 5: IK(BAZT D) (2)

where '5%"
KON (Vrer)- S24 &

Als wavelength andgsis angular-
frequency and¢ is dielectric const,
andr is distance batween the origin
and the observed point, and I(f) is=
the current along the wire,

§5 CURRENT DISTRIBUTION
I(L)is expanded to a Pourierseries
as follows,

I(a)i [A IUS{M*,’.: )YI%’ } +.8¢M(m+l),,5_2".)} (Ja)
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And 7 component of the electric
field on the surface of the antenna
which 18 given by impressed voltage
ia expanded to a Pourier series as
follows,

E@)=Z [ Cmtosfime w52 b+ Dimainwr T}
where (4)
Ag yBp,Cyylare the cvefficients of
a Fourier series,

2L is antenna length and s8(7) is

length function on the 72axis whioh
is given by

o= Vg g , oW1

Considering the contiwity of the
electric field on the surface to BEgqa
(2),(3)and(4), the ourrent dimtri-
bution is deteramined,

§4 CHARACTERISTICS

The current distributiomsare showm
in Pig,3,4and5., In those figures, the
absolute value|liis normalized by
the maximum value,

The input impedance is shown in Fig,

* .

The field patterns are shown in Fig,
7and8, In Pig,7, symbolsxare the
experinental values for § «0,2,2La0,5),
d=1/400,
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Fig.1 Parabolio-Cylinder Coordinates
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Pig.5 Current Distributioa .!'o::zxm2 1Y
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Pig.7 Field pattern Horizontal)
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Fige.8 Field pattern(Horizontal)
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