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Laser Doppler 
anemometry + photon 
correlation 

Optical scanning of transducers 
 

Acousto-optic effect 
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Acousto-optic effect 
 
The acousto-optic effect, that is, the interaction between sound 
and light, is a novel non-invasive measurement principle capable 
of fully characterizing an acoustic field. This can be illustrated with 
three different applications: 
 

•Acoustic imaging 
•Beamforming 
•Acoustic holography 

 
All the measurements are carried out with a laser Doppler 
vibrometer (LDV). 
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Measurement principle 
 

Under the following conditions: 
•In air 
•Within the audible frequency range 
•Levels below the threshold of pain 
 
 

The acousto-optic effect can 
be measured with an LDV: 

Acousto-optic 
effect 

Static 
pressure 

Ratio of 
specific heats             

Refractive index under 
static conditions Refractive index 

Acoustic 
pressure 

•No diffraction 
•The sound modulates the 
phase of light 
•The pressure is proportional 
to the refractive index 
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 Sound field visualization - Acousto-optic tomography 
 By identifying the line integral of the pressure 
as the Radon transform of the acoustic field, 
     
     
  
an arbitrary sound field can be reconstructed 
using tomographic techniques. For instance, 
one can use parallel scan configuration and 
probe the sound field in different angles of 
projection θ: 
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 Sound source localization 
Any beamforming technique based on microphone arrays is limited at high 
frequencies by spatial aliasing. Theoretically, this limitation could be overcome if 
an infinite number of microphones were located infinitely close to each other: 
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Microphone LDV LDV 
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