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Related topics 
Bragg cell, study of diffracted beams as a function of the 
frequency of the acoustic wave, determining the angle of 
Bragg diffraction and calculation of the acoustic wavelength 
and time of access, assessment of the speed of sound wave in 
the material, measuring the intensity of diffraction according 
to the power of the acoustic wave, calculating the efficiency of 
diffraction and absorption of the medium, study of acousto-
optical modulation: application to registration and 
transmission of an electrical signal (sine, square, triangle, 
audio on a laser beam, acousto-optic deflector: application to 
the projection and optical addressing. 
 

Principle 
The acousto-optic (AO) effect is the interaction between an 
ultrasonic wave and optical wave in a solid or liquid. The 
acoustic wave causes the spread of deformation and 
consequently a variation of the refractive index in the medium. 
The acoustic wave is produced eg by a piezoelectric 
transducer. The variation of refractive index has a spatial and 
temporal periodicity. The index grating moves parallel to itself 
at the speed of the sound wave. As this speed is much lower 
than that of light, the acoustic wave can be considered 
stationary and the fixed grating towards the incident light 
beam. The refractive index grating formed by acousto-optical 
interaction is used to cause the diffraction of an optical wave. 
The proposed experiments allow not only to study the various 
physical phenomena occurring in the acousto-optical 
interaction but also provide an overview of potential 
applications in both intensity modulation and deflection. 
 
 
 
 
 
 
 
 
 
 
 

Equipment 
Optical bench (1 m) with adjustable base   1 
Standard slide mount for optical bench  2 
Rotation slide mount for optical bench (+/- 20°)  1 
Adjustable slide mount for optical bench (x = 60mm) 1 
He-Ne laser 1 mW, 230 VAC, linear polarization  1 
Polarizer with precision rotary mount  1 
Bragg Cell - modulator / deflector (TeO2)  1 
Acousto-optic power supply  1 
Holder with adjustable horizontal  1 

Silicon Amplified detector with adjustable gain  1 
White screen with metal face graduated  1 

Numeric Display (Screen, support, Webcam, software) 1 
Audio Source  1 
Loudspeaker  1 
Oscilloscope (digital, color, 2 channels)  1 
Wave function generator (2 channels)  1 
Digital Multimeter  1 
 
Tasks 
The user of this lab will initially determine several parameters 
characterizing the acousto-optical medium (transmittance, 
Bragg angle, velocity of the acoustic wave, the diffraction 
efficiency, ...). Then he will have to study and discuss two 
applications of deflection and intensity modulation. 
 

Theory and evaluation 
In summary, a radio frequency signal applied to a transducer 
will cause deformation (contraction-expansion) by opposite 
piezoelectric effect. The acoustic medium (TeO2), in contact 
with the transducer, will be constrained. These will generate 
an acoustic wave in the material which propagates at the 
speed Va = F. Λ where F and Λ are respectively the acoustic 
frequency and wavelength in the material. 
This acoustic wave or deformation wave will give rise to a 
variation of the index of refraction. The spacing of the grating 
is then equal to the acoustic wavelength. Any incident laser 
beam will be diffracted by this grating … 
 

Fig. 1: Experimental setup for studying the effect of  
acousto-optics and its applications 
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