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Definition of Antenna

The guiding device or transmission line 

may take the form of a coaxial line or a 

hollow pipe (waveguide), and it is used 
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Definition of Antenna

In addition to receiving or transmitting EM energy, 
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Thevenin Equivalent
In Transmission Mode
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Horn Antenna 
And Its Equivalent

RL

Horn Equivalent
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Types of Antennas

1.  Wire antennas
2.  Aperture antennas
3.  Microstrip antennas
4.  Array antennas
5.  Reflector antennas
6. Lens antennas
7. Other Antennas for Mobile Units
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Fundamental 

Parameters
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Coordinate System
for

Antennas
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Coordinate System
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• Field Pattern:

A plot of the field (either electric |E|            
or magnetic |H|) on a linear scale

• Power Pattern:

A plot of the power (proportional to 
either the electric |E|2 or magnetic |H|2

fields) on a linear or decibel (dB) scale.

Amplitude Radiation Pattern
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Linear Scale
N = 10 elements
d = /4 spacing
HPBW = 38.64o
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2-D Normalized Power |En|
2 Pattern          

of a Linear Array
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dB Scale
N = 10 element
d = /4 spacing

HPBW = 38.64o

2-D Normalized Power |En| Pattern             
of a Linear Array in dB
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Normalized Field
Pattern (linear scale)
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Polar (dB Scale): Two-Dimensional Pattern
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Three-dimensional Directivity Pattern
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Three-Dimensional Normalized Radiation Patterns
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Approximate Formulas
for 

Directivity
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Normalized Field
Pattern (linear scale)
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Directional 
Patterns
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Radiation Intensity Pattern

4

   

(

0 90

 

, ) co

 3

s

 0 60

o

o

U



  



 

 



Copyright©2016  by Constantine A. Balanis                            
All rights reserved

Exact & Approximate Directivities
Table 2.1

5.5n 

IEEE EMC, Phoenix, AZ, Section                         
March 20, 2019

Copyright©2016  by Constantine A. Balanis                            
All rights reserved

IEEE EMC, Phoenix, AZ, Section                         
March 20, 2019

Kraus’ Error = 0
n = 5.497  5.5

HPBW = 56.35º

|Kraus’ Error|=|T & P’ Error|=6.24%           
n = 11.28

HPBW = 39.77º
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Omindirectional
Patterns
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Omnidirectional Pattern 
With Minor Lobes Normalized Field

Pattern (linear scale)
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Omnidirectional Patterns
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Gain
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Radiation Efficiency
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And Its Circuit Equivalent
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Today antenna technology 
is 

Science
Not
Art

Very bright future and many challenges ahead.  
We just need exercise creativity, 

imagination and science 
for its advancement.
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