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FACT SHEET NO. 14
THE ELECTROMAGNETIC SPECTRUM

The radio frequency spectrum does not exist in nature.  Although the radio spectrum is referred to as a natural and finite resource; a radio signal is created by a machine called a radio transmitter. It takes another machine called a radio receiver to process the signal as intelligible information.

A radio signal is carried on a specific wavelength called a frequency, the frequency and its associated intelligence are only present whilst the transmitter is on the air.  When the transmitter is not on the air, neither the signal nor the frequency exists.

The physical layer is the basis of all networks.  Nature imposes two fundamental limits on all channels and that determines their bandwidth.  These limits are known as Nyquist and Shannon limits and are complicated mathematical formulae.

The electromagnetic spectrum is made up of cycles (Hertz), or wavelengths from zero to a theoretical infinity.

A radio frequency is a segment of the electromagnetic spectrum.  The word “frequency” refers to the number of electromagnetic cycles that can be produced by a radio transmitter in one second.  The higher the frequency, the greater number of cycles that occur in one second.  One thousand cycles that occur in one second is defined as kilohertz (kHz), a million cycles that occur in one second is called megahertz (MHz), and so on.

The wavelength of a radio signal determines its propagation characteristics and propagation characteristics determine how a wavelength will be applied in radio communication.

Wavelengths within the range about 20 to 20,000 Hertz can be detected or heard by the human ear.  Other parts of the electromagnetic spectrum are visible and are known as light.

The radio spectrum is divided in bands as follows:-


VLF
-
Very Low Frequency

= 3-30KHz


LF
-
Low Frequency


= 30-300 KHz


MF
-
Medium Frequency

= 300 KHz – 3 MHz


HF
-
High Frequency


= 3 MHz – 30 MHz


VHF
-
Very High Frequency

= 30 MHz – 300 MHz


UHF
-
Ultra High Frequency

= 300 MHz – 3 GHz


SHF
-
Super high Frequency

= 3 GHz – 30 GHz


EHF
-
Extremely High Frequency
= 30 GHz – 300 GHz


THF
-
Tremendously High Frequency
= 300 GHz – 3000 


GHz


From 1013  to 1016 hertz the last three radio bands are unnamed.

Some familiar uses of the frequency are:-

(1) MF Band for Amplitude Modulated (AM) radio broadcasting.

(2) VHF Band for frequency modulated (FM) radio broadcasting.

(3) VHF and UHF bands for Television broadcasting.

The following is the electromagnetic spectrum:-

	1015 MHz
	
	Gamma rays

	
	
	

	1014 MHz
	
	X-rays

	
	
	

	
	
	

	
	
	Ultraviolet

	108 MHz
	
	

	
	
	              Visible light  (Violet)

	
	
	                                  (blue)

                                  (green)

                                  (yellow)

Infrared                      (red)

	
	
	

	104 MHz
	
	FM Radio and Television

	
	
	

	1MHz
	
	AM Radio


In Barbados we have a National Spectrum Management Plan which has been developed in accordance with the International Telecommunication Union (ITU) Radio Regulations for Region 2.

All the Radio Spectrum is licensed with the exception of the following:-

· 902 to 928 MHz

· 2.400 to 2.483 GHz

· 5.725 to 5.850 GHz

These bands are known as the Industrial/Scientific/Medical (ISM) bands.

A simple equation determines the Bandwidth in the Radio Spectrum. 

The equation is λf = c

               
    or λ = c/f
where λ is the Greek letter lambda and represents the Bandwidth 

c = speed of light = 3 x 108 metres per second
F = frequency in Hertz

i.e. the greater the frequency, the lower the bandwidth.

The Telecommunications Unit is now equipped with an Automatic Frequency Management System to assist in frequency assignment, technical analysis, Electromagnetic Compatibility (EMC) Analysis, frequency planning and licensing.  This is a specialized computer based system.

The science called spectrum management is unique in itself, requiring knowledge of law, engineering, accounting, information management techniques and radio propagation theory.
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