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Abstract: Electromagnetic pseudo-Schell sources with coherence characteristics depending on 

the radial distance difference are proposed and analyzed. It is shown that nonuniformly 

polarized beams are obtained with states of polarization patterns that evolve in a different way 

depending on the coherence parameters of the source.  

 
The synthesis of different partially coherent sources that could present some advantages over their coherent 

counterparts depending on the intended application has been a very active field during last decade [1-8]. In this 

communication, a class of partially coherent and partially polarized sources is proposed. Their coherence and 

polarization properties at the source plane and in free space propagation are analyzed.  

Here, we analyze electromagnetic sources whose  cross spectral density matrix (CSDM) [9] reads 

𝐺(𝐫1, 𝐫1, 0) = 𝜏∗(𝐫1)𝜏(𝐫2)�̂�0(𝑟2 − 𝑟1),      (1) 

where 𝜏(𝐫) is a complex function of the position r at the source plane and 𝐺0(𝑟2 − 𝑟1) an appropriately constructed 

2x2 matrix to ensure the realizability of the source [10-11]. From the CSDM several characteristics as the 

irradiance, the electromagnetic degree of coherence and the degree of polarization can be obtained under paraxial 

approximation at any plane [9].  

For illustrative purposes, Fig. 1 shows the degree of polarization across the beam section at several 

propagation distances and the polarization pattern at a given distance from the source for a particular selection of 

𝐺0(𝑟2 − 𝑟1) (a diagonal   matrix with two Gaussian terms) being 𝜏(𝐫) a Gaussian function. 
 

(a)     (b)  
Figura 1.- Degree of polarization P(R,z) profile for several propagation distances (a) and polarization pattern at z=0.05zR (b). 
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