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Related topics 
Properties qualitative and quantitative figures of speckle. 
Characterization of defects in the eye by observation of 
speckle. Fourier transform of a speckle. Measurement of 
displacement and deformation by speckle interferometry. 
 
Principle 
The special properties of spatial and temporal coherence of 
laser light are behind the phenomenon of speckle that can be 
observed by reflection by illuminating a rough surface by light 
or transmission through frosted glass. This phenomenon is 
generally undesirable, especially in holography, but it has 
some remarkable physical properties it is easy to observe and 
to use in experiments interferometry.  
When illuminates a rough surface or a transparent object by a 
coherent monochromatic source (laser, laser diode), the eye 
that observes the surface anywhere in the area saw a figure 
appears granular (name speckle). This figure results from the 
interference of coherent vibrations transmitted via different 
points of the illuminated object. The figure is not shown on 
the surface which created contrast and appear regardless of the 
position of the observer.  
This granularity is formed by small light spots or grains of 
speckle, light intensity and different randomly distributed in 
space. The apparent size of grains of speckle depend on the 
distance from the observer to the surface or frosted but also 
the inclination of the rays on the optical axis of the eye.  
 
Equipment 
Optical bench (1 m) with adjustable base  1 
Standard slide mount for optical bench  3 
Adjustable slide mount for optical bench (x 25mm) 1 
Compact green laser (532 nm) 1 mW unpolarized 1 
Slide 5x5 cm frosted glass  1 
Holder for plate, grating  1 
Precision Achromatic Objective 10x  1 
Holder for objective   1 
Webcam and "Speckle" software  1 

Tasks 
1. The observation of speckle can highlight qualitatively eyes 
defects as myopia or hyperopia. A normal eye forms an image 
of the scattering surface on the retina. It will be the same for 
the speckle grains that are not located on a particular surface 
and whose images are also formed on the retina.  
It is no longer the same for the affected eye of a default in 
performing a movement of translation parallel to the surface, 
an observer will see the speckle grains move relative to the 
surface is fixed. The sense of relative displacement can then 
characterize the defect.  
2. The same sensitive surface (here: that of a webcam) is 
impressed by successively two or more figures of speckle. 
Between each exposure, the surface scattering or the webcam 
is moved transversely. After summation of individual records 
and a Fourier transform of the result, a system of interference 
fringes similar to that with the device of Young is obtained.  
3. From measuring the pitch of the interference pattern, it is 
possible to achieve the displacement value of frosted or 
webcam.  
4. When the subject is spreading stressed, the interference 
pattern observed can then determine the deformation. 
 
Set-up and procedure 
The principle of the method is identical to that of Young's 
slits. An opaque screen is pierced with two holes closer to 
fractions of a millimeter in diameter. They diffract incident 
light into two beams that interfere with each other. 
It is the same when replacing holes by small opaque disk 
placed on a transparent plate. 
If one considers a large number of pairs of records obtained 
by simple translation and if the object is illuminated by 
coherent light, we see the same interference phenomenon, this 
result is the basis of the speckle pattern interferometry ". 
 
 
 

 

 

 

EXP 
T9640 Speckle Photography 

 

Fig. 1: Experimental setup fort he setting and 
study of the Speckle Photography 

 


