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1. Introduction

Simple expressions for the mutual impedances between
infinitely thin, free half-wavelength dipoles have been
recently introduced by the author [1]. They were derived
from an asymptotic expansion of a complicated bidimensional
Fourier integral. YVery simple algebrsic terms are inuvolwved,
which enable to perform calculations with & hand calculator.
It is the =2im of the present work to incorporate the width
of the dipoles within the analvsis. Like in the previous
article [11], this will be performed only in a crude way
to cbtain a simple formula that 1= = generalization of the

former one.

The Mathematical Analysis

The mutusl impedance between two identical dipoles can
be expressed as the bidimensional Fourier transform of the
inner product of the plane wave spectrum by ancther plane
wave spectrum obtained from it by reversing the sense of
propagsation of each component wave . For a cosinusoidal
current distribution along each half-wavelength dipole, the
mutual impedance is given by :
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It has been shown for parallely located dipoles (d =0) that

this double integral is estimated by the simple expression
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where Sl=(1+32)0'5 = {1+(k0dy)2)0'5 ;

This compares reasconably well to the exactly computed
integral (1) as shown in [(17.
To take care of the width term within (1), it is required

also to uese the familiar transform of the “sinc’ functicn.

Employing the convolution theorem,
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As suggested by Harrinmgton (2], it seems best to use
a Maclaurin series expansion of the integrand and then
perform integration. Thus,
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A second convolution with the “sinc (kyw)” function yields :
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where  ¥,(dy,w) = 1/w [exp (~3kRI/R™- dy
-
To evaluate W (dy,w), let ¥n(k) = ¥5,(dy,w)

so0 that the following recursive relation is valid :
1
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The set of {¥,(0)F are computed seperately.
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Fetaining terms up to second crder in “w’,
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where S, = (1+5a)a5’ s = kody .

NMumerical Results

Some numerical values of the mutual impedances for
different widths of the dipoles will now be given using the
previocusly derived asymptotic relation (7). They are shawn
in figqures 1,2 a2¢ & function of the transverse distance
between their centrecs. The accuracy error is estimated to
be of the order of 15%. It comes mainly due to using

s

truncated series expansions for ‘w’. Introducing higher
order terms within the analvsis may improve the accuracy on

sccount of the simplicity of the final expressicon.

Conclusion

A method of evaluating the mutuzl impedances between
non—narvow dipoles has been presented. It is a
generalization of a previcus one that was derived for the
narrow ones, A complicated bidimensional Fourier integral
ie calculated in terme of a very simple algebraic

expression. A hand calculator ie sufficient for this

—559—



purpose, Further effort should be carried out in applwving

this method for other configurations (non-parallel dipoles).
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