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Wave scattering by a disordered medium generates an complex intensity distribution 
called speckle. If the statistical properties of speckle patterns in the far field have been 
extensively studied, those of speckle patterns measured near field of the output surface 
of the medium are less well known (here we mean a near-field measured at a distance 
far sub-wavelength). In this area,  non-propagative fields (evanescent waves) are 
supposed to dominate and influence largely on the statistical properties of speckle 
patterns.

E  r obeys the vector propagation equation :
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with E r =E  r E r 

.Er is the averaged electric field solutionof 1 in the effective medium  r =eff 

.Er =k0
2∫G r , r ' r ' E r ' dr '

G  r , r '  is the averaged Green tensor wich gives the electric field at a point r located
outside the scattering medium due to the scatterer located at the point r ' inside the medium.

2.Electric field

1.Model of a correlated disorder

We consider amediumdescribed by adielectric constant
of the form :
r =1r 
where the fluctuationr satisfies :r =0
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ls is the scattering mean free pathand l is the correlation
lengthof the medium.
The average is performed over the ensemble realizationsof random distributions of the scatterers.

The purpose is to calculate the total correlation function :
E r , r ' =∑k
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with :
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Let  bea surface enclosing N scatteringdipoles eachof polarisability
The total polarization of the mediumis given by :

P  r ' =∑ j=1

N
p  r '  r '−r jwith : p  r ' =0 E inc  r ' 

Assumptions :
1.The dipole distributionis homogeneous and isotropic
2.The Born approximation is satisfied simple diffusion
3.The incident wave is a planewave
4.The size of the dipoles to be much smaller than
The electric field is then givenby :
E r = Einc r 0

2∫G0r , r ' ,P  r ' d r '

E r = Einc r 00
2
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N
G0r , r j Einc  r jwith Einc  r j= E0 ei k inc . r j

We can therefore calculate the electric field at
every points r j by means of a simple matrix inversion.

4. Numerical calculations using the coupled dipoles method  
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●Non-universal statistical properties

●Strong influence of  the micro structure of the 
samples. 

●The study of near-field speckle is justified by the 
existence  of imaging techniques  based on measuring 
the  spatial correlations of field or intensity, and  the 
possibility of focusing waves through scattering media 
 by time reversal or control of the wavefront.

●The lower limit of  the size of a grain of speckle, that 
influences the spatial resolution,  is not limited by 
diffraction in the  near-field regime.
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