


















Development of an iterative algorithm for calculating phase diffractive elements 
forming a single-mode distribution specified on the basis of application of the 

generalized projections method 
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Abstract  

In this paper, an iterative method is proposed for the synthesis of phase DOEs forming a Gauss-
ian beam into a single-mode reference distribution on a flat bounded area (for example, at the end 
of an optical fiber) with the specific power of the reference mode exceeding 0.93 and the energy 
efficiency of 35-54% with a standard deviation of complex amplitude of 5-11 % based on the appli-
cation of the mathematical method of generalized projections [3,4]. The development of a projection 
operator onto a multitude of mode functions by dividing the focal plane into a “useful” and an “aux-
iliary” area is described. It is shown that the algorithm developed reduces the total distance error. 
The procedure is described for choosing random pre-distortion in the auxiliary area in order to in-
crease the rate of reduction of the total distance error. The results of numerical experiments are 
presented. 
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