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Fig. 1. Geometry of thin-wire antenna as scatterer, receiver, or radiator.

integro-differential equation for the wire currents. The form of this

equation is similar to a one-dimensional wave equation which is
then solved numerically on a digital computer by marching on in

time. Once the currents have been found the far zone fields they
produce are also computed numerically on the digital computer.

The input to the computer program is read in six data groups
which control

1) type of problem to be analyzed;
2) wire geometry;

3) excitation;

4) wire loading;

5) far zone field computation;
6) output data options.

Instructions for preparing the data are presented to the user in the

comment cards at the beginning of the main program. In addition,
all input data are checked for maximum dimension allowances and
reset if necessary. The units of time are light meters (one light meter
is the time it takes a wave moving at the velocity of light to travel
1 m).

The incident plane wave for the case of the scattering or receive
antenna problem is a Gaussian shaped pulse:

d~ an
E~(*, t) = – — —–exp [—anz(t + x sin fP)2]. (1)
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Note that the peak of this pulse reaches the origin at t = O. The gen-
erator voltage used for the case of the radiating antenna is a smoothed

step waveform given by

v,(t) = j- ‘ IN(O,t’)dt’. (2)

The width of the pulse in (1) or the rise time of the step in (2) is

approxlmatel y 4/a~ light meters.
The program prints out the input data, the wire currents that are

computed at each sample point in space time, and the far zone
magnetic field normalized by the distance from the origin at each
point in direction time.

The program has been run on both Univac 1108 and IBM 360
computers and requires approximately 43000 words. Execution time

on a Univac 1108 is found to be approximately

kNwNz@. + N,)

where

NW number of wire sample points (NXW);

N, number of far field directions (NP);
NT number of time sample points;

k 1.6x10–’ S.

Good agreement is fouud when the program results are compared
with both experimental measurements and results computed by
taking the inverse Fourier transform of frequency domain solutions.

This program computes the smoothed impulse response or the

smoothed step response of these scattering and antenna problems.

It should be pointed out that the response due to any time varying
waveform can be computed from the impulse response by a simple
convolution operation. In particular, the Fourier transform of the
impulse response yields the entire frequency response directly. Thus

a single time domain calculation for the impulse respo,nse solves a
particular scattering or antenna problem for all excitations.
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