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	RAY THEORY





OBJECTIVE





	Determine the effects of Hydrospheric Acoustic Ray Theory on naval operations





INTRODUCTION





	Oceanography is important in all naval operations.  In this chapter, you will gain a better understanding of underwater hydrospheric acoustic ray theory and its effects on naval operations. You will learn the basic information needed to determine and forecast the effects of the environment on the sensors, weapons, and platforms of the U.S. Navy. 





INFORMATION





	SOUND WAVES





Origination





	Sound originates as wave motion and is produced by a vibrating source.  Sound is, by definition, the periodic variation in pressure, particle displacement, or particle velocity in an elastic medium (sea water0.  Sound is a form of mechanical energy, which requires an elastic medium for transmission.





	Acoustic pressure.  Acoustic pressure is the actual pressure differential, created by the passage of a sound wave both positive and negative.  Motion caused by a vibrating source is passed on to adjacent particles, causing changes in pressure due to the elasticity of water.  Detection of this motion or sound requires sensitive receiver such as a hydrophone.





	Compression Phase.  Where the particles are compressed, relatively higher pressure exists.





	Rarefaction Phase.  Where the particles are relaxed, relatively lower pressure exists.





	Wave train.  This series of compressions and rarefaction is called a wave train as it propagates through the medium.





Sine Wave of Sound





	A sine wave can be used to graphically represent the wave train.  Features include:





	Equilibrium pressure.  This is the ambient pressure within the medium (if no sound were present).  It is also called Mean pressure level.





	Compression Phase.  This is the portion of the wave, which lies above the mean pressure line.





	Rarefaction Phase.  This is the portion of the wave, which lies below the mean pressure line.
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