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Plane Wave (Fraunhofer) Approximation
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Plane Wave Approximation
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Plane Wave Approximation
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Example

Anderson and Trahey 2000
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 ⇔Dsinc(Dkx )∗ d sinc(dkx )comb(dkx )[ ]

Sidelobes

Question: What should we do to reduce the sidelobes? 
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Huygen’s Principle

http://www.fink.com/thesis/chapter2.html http://www.cbem.imperial.ac.uk/ardan/diff/hfw.html
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Huygen’s Principle

Anderson and Trahey 2000
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Wavenumber
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Oliquity Factor

TT Liu, BE280A, UCSD, Fall 2005

Small-Angle (paraxial) Approximation

Anderson and Trahey 2000
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Fresnel Approximation

Anderson and Trahey 2000

Approximates spherical wavefront with a parabolic phase
profile
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Fresnel Approximation
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Fraunhofer Approximation
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Fraunhofer Condition
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Fraunhofer Approximation

Anderson and Trahey 2000

Quadratic phase term

Fourier transform of the
source with
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Transducer Dimension

Anderson and Trahey 2000
€ 

Goal : Operate in the Fresnel Zone
z < D2 /λ

Dopt ≈ λzmax

Example
zmax = 20 cm
λ = 0.5 mm
Dopt =1 cm
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Focusing in Fresnel Zone
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Use time delays to compensate for this phase term
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Focusing in Fresnel Zone
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Acoustic Lens
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Depth of Focus
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The larger the D, the smaller the depth of focus. 
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Focusing with Phased Array

Anderson and Trahey 2000
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Focusing and Steering

Prince and Links 2005
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Dynamic Focusing

Prince and Links 2005


