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The Search of Optimum Design Parameters
for a Diffractive Beam Shaper by using Genetic Algorithm
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The problem that a manufacturing error or a beam error is harmful to the output of diffractive beam
shapers can be eased by selection of a set of suitable design parameter .A new technique by using
genetic algorithm for searching the suitable parameters is reported.
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Fig.1 Procedure for evaluation of the error sensitivity.
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Fig.2 Procedure for optimization parameter by GA.
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Table 1 Parameters used for GA and DOE

Pixel size 10 [um]
Number of pixels 1024 X1024
Wavelength 1.06 [um]
Number of population 60 [{#]
Selection rate 95 [%]
Mutation rate 3 [%]

Table 2 The ranges of variable parameters

Pixels of non-signal area
Working distance
Focal length of initial phase

0~200 [pixel]
100~300 [mm]
1~10000 [mn]
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Table 3 Non-optimized parameters
Working distance 140 [mm]
Focal length of initial phase 185 [mm]
Signal area 100[%]
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Fig.3 A map of uniformity f predicted for the phase
and the beam error.

Table 4 Optimized parameters

Working distance 173 [mm]
Focal length of initial phase 224 [mm]
Signal area 62[%]
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Fig.4 A map of uniformity f predicted for the phase

and the beam error.
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