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81 INTRODUCTIOR
In this paper, the oharaoter-
istics of the elliptic loop antenna
are discussed by expressing the
electromagnetic field of the antenna
in the elliptic-cylindrical
coordinates,

§2 ELLIPTIC-CYLINDRICAL
COORDINATES
The variables(§,{,Z) are called
the elliptic-cylindrical
coordinates,
- They are related to the rec-
tangular coordinates by the eq.(1).
X= R0} .cvy | Y= Asndising, 222 (1)
where
0£§Lo00, -MEYEN , ~0L280
The coordinates surface,
§=constant, is a oylinder of
elliptic oross section, whose foci
are Pt and P2, The surface,
Y =constant, represents a family of
conforcal hyperbolic cylinders of
two sheets as shown Fig,1.

§3 ELECTROMAGNETIC FIELD

On the assuming that a radius
of the antenna is very small,
the current source I(4) exsista in
the center of the antenna wire and
is a filament current having Y
component only,

P(g,q,z) on the elliptio-
oylindrical coordinates iaﬁp;po}nt
of the ocurrent source and F(§,777)
is a obeervation-point,

Electric field at the
observation-point 1s shown as the
eq.(2).

T
Ev(E1Z)= [Teo &) (2)
where , ' “u ( X
Q(Y,Y)=mtm,{u'k(ufw(
x ,:.'.J;j i Cack§ s iaoks pmt )
el
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Y is a distance between a current
source-point and a observation-point
s W 1is the angular frequency, k is
the propagation oconstant, and a is
the focal distance of the ellipse,

§4 FOURIER SERIES SOLUTION OF

THE CURRENT DISTRIBUTION

The induced electric field by
the driving potential difference V
applied acroas the gap of the
antenna is expanded to the Fourier
geries as shown thg oq.(3)ﬂ ,

E.((ﬂq"z):uzﬁ Vi o=t 3]
where Vp is the Fourier coefficient,

In the eq.(2), I(¢) and G(t,%)
are expanded to the Fourier series
as shown the eq.(4)&(5).

Le=E L.t 4)
<« dat’

G =Z & Aua €l

Moo Ne-o0 (5)

where I, and Ap,n are the Pourier
coefficients respsotively,

From the eq.(2),(3),(4),(5),
the coefficients of the Fourier
series solution are given as the
eq.(6)

t -1
[I]-ﬁ[“ vl

{I])t colunn vector consisted
of element I,
[V]: column vector consisted
1of element Vp
(A" ": inverse matrix of matrix
{(A] consisted of element

745.(2),133, (4), (5 are the
examplea of the ourrent distribution
and the radiation pattern
respectively,

(6)
where
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