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1. Introduction

2 lct of rethcds have been developed and ucsed

to evaluate pctential integrals which are met frecquently

in the solution of electrecmagnetic scattering or radiation
frcer dipoles. Numerical and approximate ways of calculating
these integrals were presented by Preis , Karringten L31J.
Others, like Overfelt [L4] introouced exact closed-fcrro
expressions. Hcwever, these turn out tc be rather lengthy
ones. Ir the fcllowing, the potential integral for a
sinusoidal distribution is represented by a véry simple

and quite accurate appreximeatione.

2. The Potential Intecgral
The fcllowing potential integrel will be considerea

m
I = I'Isin 1xII'GIx;Dx,I,1 cX (11
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It mav te shown that the mutual irpedence retween two

dipoles ir &n echelcn cenficuratlicn 1s given by

2y & 3033 (2)
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where Dy = Ko Qx Dy= k. dy §= atan ( Dy/ Dy -
It has been previously shown by the author L1)
that there exist very simple approximations for evaluating
the rutual impedance (2) fcr the special cases of parallel
aund collinear dipoles (dy=0 or dr=0}. The guestion now
rerains of presenting some ceneralizaticn cof these
expressions fer the general case ld,,dr # 0l. A few triai
and errcr exreriments were needed for this furpcse.
Finally, the following terms were fcund acecuate for

calculating the mutual izpedance between echelcn aipoles :

Ry” 30 (R, + R, )

xﬂﬂ’ x! * xi.

where

(31

Rg= U4 sin (c s ) /(sin (c) a s, !

S & . 3
kE, = sin (@) (M -6) (ccs Ise) / § - sin (s,) / s7)

2

2 a as
s = (1 + Dy + D = 30 ’ 9=atanlDy/[:,i

. 7 .
¢ = gin®i8) + cos (82 , a = sin (#) + 6 cos (¥
and
X,® 12C ccs (s,) / s - sirn (&)
2

?3 = 20 ccs tsjl / €4 cCeE (9

& o5 a a ~ Q5
s, =L+ Dy sy ), 5y = 01D v Dy = 3.5 L)

It is now evident frew (Z) that the reel and
imacirary rarts of the rotertial intecrel i: civer
approrirately tv

n
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3. Nurerical Results

The values of the mutual impedances tor aifferent

directicn angles ‘@' are shown in tigures 2,3. These should
be compared to the exact values in ficures 4,5 which were
derived by rurnning a program written by Hansen et al.L2].
Results are seen tc be satisfactory for distances larger
than about 0.7». A maximal error of 3 ohms is observed.
Additional ‘'cut and try!'! effort or a systematic estimation

of parameters may further improve the accuracy.

L. Ccnclusions

The potential integral plays an important role in

the soluticn of many problerns in Electromagretics. Ctten,
the designer wculd prefer tc use explicit, simple ana
quite accurate formulas instead of performing numerical
integration or usinc lengthy expressicns. This lends
insight into the rature of dependence cf the integral

upon the parareters that are involved.
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