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The acousto-optic effect
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Setup of linear Schlieren apparatus
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Schlieren image of HIFU
(High frequency)
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High frequency HIFU —
Image processed
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Schlieren image of HIFU —
Low frequency
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Schlieren Visualization Modeling

Given data of the complex amplitude of pressure field over the plane perpendicular
to the transducer axis, P(x,y,z,),

1. The angle spectrum P (kx, ky, Zo) is calculated with 2D FFT

2. The distribution of phase deviation of electromagnetic wave due to piezo-optic
effect is obtained on the base of formula:
Yo+L

D(x,2)= jP(x,n,z) dn z1/27z_|'|3(kx,0, Z,

Yo

dk
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3. The light intensity distribution over the observation screen is

2
I(x,z):% 1+ Kop 1, ij x—z)dz
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Here u,=du/ dp is piezo-optic constant, u is refractive index \://
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Numeric Modeling Patterns
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Conclusions...

Advantages
— Fast mapping of the acoustic field
— No distortion of the acoustic field
— High intensity measurements
Disadvantages
— Projections of the acoustic field
— Qualitative tool
What next...

— Implement tomography to construct the 3D pressure field from a set of
projections
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