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A submarine is cruising along the 
deep, dark depths of the ocean. 
It must be stealthy to avoid detection by other 
underwater vessels. Sunlight cannot penetrate 
down here, 450 m below the waves, so you 
would think the submarine would be difficult to 
find. However, it would still light up like Times 
Square on a sonar system! So how do you make 
a submarine invisible?

Sonar and sound waves
First, we need to understand how sonar is used 
to find objects. Sonar (or SOund NAvigation 
Ranging) is a technique that uses sound to 
locate objects underwater. There are two types 
of sonar—active and passive. 

The world’s first 
submarine was built 
in the 17th century
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In active sonar, sound waves are emitted from 
a sonar device. If the sound waves hit an 
object,  they will “bounce” or reflect back. The 
amount of time it takes for the reflected sound 
waves to return to the sonar device indicates 
where an object is, and how close it is. 

Passive sonar does not send out its own sound 
waves, but it picks up those coming from 
external sources. Sound waves that originate 
from another object—like submarine crew 
members walking around or speaking—are still 
detected by passive sonar.

So, in order to make a submarine undetectable, 
we need to prevent sound waves reaching both 
types of sonar.

— • —
SONAR (OR SOUND 

NAVIGATION RANGING) 
IS A TECHNIQUE THAT 
USES SOUND TO LOCATE 
OBJECTS UNDERWATER.  

— • —
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Anechoic Tiles
Scientists have already developed a way to do 
this—by covering the submarine’s hull with a 
thin layer of tiles. These tiles are called 
anechoic tiles, and they absorb sound 
incredibly well. 

Around one inch thick, anechoic tiles are made 
of a synthetic elastic rubber that contains 
thousands of tiny vacuums. When a sound 
wave hits the tile, the empty spaces in the 
rubber vibrate and rapidly fluctuate in size, 
absorbing most of the sound wave’s energy. 

So, instead of bouncing off the submarine’s hull 
and returning to the sonar device, the sound 
wave is absorbed by the tiles. The tiles also 
dampen sound waves coming from inside the 
submarine, preventing passive sonar from 
detecting them.

Anechoic tiles are widely used by military 
submarines to evade detection. However, sonar 
systems have become increasingly 
sophisticated over time. To keep up with these 
advances, scientists are developing new 
anechoic materials. 

Scientists must test the new 
tiles before they are suitable 

to use on submarines

— • —
THANKS TO EXCITING 
NEW INNOVATIONS IN 
ANECHOIC TECHNOLOGY, 

SUBMARINES WILL 
CONTINUE TO STALK 

THROUGH THE OCEAN, 
UNSEEN AND UNHEARD. 

— • —
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— • —
IT IS IMPOSSIBLE 
TO KNOW HOW 

MANY SUBMARINES 
ARE CURRENTLY 
ACTIVE IN THE 

OCEANS
— • —

GLOSSARY

absorb
to take in something in a natural or gradual 
way

anechoic tile
a special tile made of synthetic rubber with 
thousands of tiny vacuums (or bubbles) that 
are used to coat submarines and prevent 
detection by sonar

fluctuate 
irregularly change in size or shape 

reflect 
to bounce sound back from a surface

sonar
SOund NAvigation Ranging; a technique that 
uses sound to detect objects underwater

Some teams have created new tiles that are 
only two times the width of a human hair. 
Despite their tiny size, these tiles can absorb 91 
percent of the incoming sound waves. By 
making some adjustments to the sizes of the 
tiny vacuums in this material, it may one day 
absorb up to percent  of the energy of sound 
waves. 

Thanks to exciting new innovations in anechoic 
technology, submarines will continue to stalk 
through the ocean, unseen and unheard.
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