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	Submarine Communication


	Mankind has developed ways to communicate throughout the world, and even with shuttles in outer space. 

But one of the biggest challenges has been how to get messages to the depths of the ocean to submarines.
The concentration of salt in the ocean reflects or absorbs the energy of incoming wavelengths.

Because of this, naval bases use the longest waves on the electromagnetic spectrum to get messages to their submarines – radio waves. 

Radio Waves

The radio waves commonly used on land for communication range from 30 kilohertz to 300 megahertz.

But even these low frequency, long waves are too short to use underwater. 

Instead, submarine communication uses very low frequency or extremely low frequency radio waves.

VLF – Very Low Frequency 

Very Low Frequency, or VLF, radio waves refer to radio waves with a frequency between 3 and 30 kilohertz.

VLF radio waves can penetrate 20 metres into the ocean – so submarines can only send and receive messages using these waves when they’re near the surface.

At greater depths, submarines must use ELF – Extremely Low Frequency – radio waves.

ELF – Extremely Low Frequency

These transmit at frequencies of 3 to 3000 hertz although submarines most commonly use frequencies between 40 and 80 hertz.

These ELF radio waves have extremely long wavelengths – in air, 50 hertz radio waves are 6000 kilometres long.
Even under water they reach thousands of kilometres.

But the longer the wavelength, the larger the transmitter needed to send them.
ELF radio wave transmitters need to span hundreds of metres – meaning they are too big for submarines to carry.
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	Submarine Communication


	So ELF communication is one way only – from the base to the submarine. 

Because they have such low frequencies, ELF radio waves can carry very little information – so the message is usually brief or simply an order to return to the surface for more information.
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