EFFECTIVE HEIGHT

The effective height is another parameer related to the apertures. Multiplying the effective
height, he(meters), times the magnitudeof the incident electric field E (\V/m) yields the

voltage V induced. Thus V=he E or he= V/ E (m). Effective height provides an indication

as to how much of the antenna is involved in radiating (or receiving. To demonstrate this,
consider the current distributions a dipole antenna for two different lengths.

If the current distribution of the dipole were uniform, ités effective height would be | Here
the current distribution is nearly sinusoidal with average value 2/"=0.64(of the maximum)
so that itos effective height is 0.641 .It is assumed that antenna is oriented for maximum
response.

If the same dipole is used at longer wavelength so that it is only 0.1a long, the current
tapers almost linearly from the central feed point to zero at the ends in a triangular
distribution. The average current is now 0.5 & effective height is 0.5l
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For an antenna of radiation resistance Ry matched to itdd load , power delivered to load is
P:V2/(4Rr),voltage is given by V=he E.

Therefore P=(he E)%/(4Ry)

In terms of Effective aperture the same power is given by

P=SAe= (E%/Z0)Ac

Equating the two,
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Bandwidth or frequency bandwidth:

This is the range of frequencies, within which the antenna characteristics (input impedance,
pattern) conform to certain specifications . Antenna characteristics, which should conform
to certain requirements, might be: input impedance, radiation pattern, beamwidth,
polarization, side-lobe level, gain, beam direction and width, radiation efficiency. Separate
bandwidths may be introduced: impedance bandwidth, pattern bandwidth, etc.

The FBW of broadband antennas is expressed as the ratio of the upper to the lower
frequencies, where the antenna performance is acceptable.
Based on Bandwidth antennas can be classified as
1. Broad band antennas-BW expressed as ratio of upper to lower frequencies of
acceptable operation eg: 10:1 BW means fH is 10 times greater than f],

2. Narrow band antennas-BW is expressed as percentage of frequency difference over
centre frequency eg:5% means (fH —fT. ) /fo is .05. Bandwidth can be considered to
be the range of frequencies on either sides of a centre frequency(usually resonant
freq. for a dipole)

The FBW of broadband antennas is expressed as the ratio of the upper to the lower
frequencies, where the antenna performance is acceptable

FBW = fiax / Fonin -

Broadband antennas with FBW as large as 40:1 have been designed. Such antennas are
referred to as frequency independent antennas.
For narrowband antennas, the FBW is expressed as a percentage of the frequency difference
over the center frequency
FBW = Jmax —Jmin 00 o
0

Usually. fo =( fiax + fain )/ 2 OT fo = «f frnax fonin -

The characteristics such as Zi, G, Polarization etc of antenna does not necessarily vary in the
same manner. Some times they are critically affected by frequency Usually there is a
distinction made between pattern and input impedance variations. Accordingly pattern
bandwidth or impedance bandwidth are used .pattern bandwidth is associated with
characteristics such as Gain, Side lobe level, Polarization, Beam area. (large antennas)
Impedance bandwidth is associated with characteristics such as input impedance, radiation
efficiency(Short dipole)

Intermediate length antennas BW may be limited either by pattern or impedance variations
depending on application

If BW is Very large (like 40:1 or greater), Antenna can be considered frequency
independent.

Source : http://elearningatria.files.wordpress.com/2013/10/ece-vi-antennas-and-propagation-10ec64-
notes.pdf
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