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The Helmholtz Equation
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Point Source in Unbounded Medium
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Ocean Acoustic Theory

JKPS
• Acoustic Wave Equation
• Integral Transforms
• Helmholtz Equation
• Source in Unbounded Media 2.3.1-2.3.2
• Source in Bounded Media 2.3.3
• Propagation in Layered Media 2.4

– Reflection and Transmission 2.4.1-2.4.3
– The Ideal Waveguide 2.4.4

• Image Method
• Wavenumber Integral
• Normal Modes

– Pekeris Waveguide 2.4.5
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Green’s Theorem
Source in Fluid Halfspace
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Eq (2.63)
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LLOYD MIRROR EFFECT
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Layered Media and Waveguides
Range-independent Environments
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Plane geometry: Fourier Transform
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Superposition Principle

Source in free space
+

Homogeneous solution 
accounting for boundary 

interactions
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Axisymmetry: Hankel Transform
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Source in free space
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accounting for boundary 
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Example
Source in Fluid Halfspace
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Radiating Waves Evanescent
Waves

Grazing Angle Representation

Source in Infinite Medium
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Radiating Waves Evanescent
Waves

Source in Fluid Halfspace


