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The Ameliorated Adaptive-Additive Method and Its Applying
in the Designing of Diffractive Optical Element
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Changsha . Hunan 410073, China)

Abstract According to the application of laser, the distribution of the light intensity usually need shaping. The most
important element is diffractive optical element (DOE). adaptive-additive (AA) method is applied and ameliorated,
which conquer the two bugs of AA method and improve the precision. A procedure of auto selecting parameter is
added in the AA method, in order to reduce the workload of designing. Several ways are proposed to solve the
possibility appearing of zero in the denominator. At last, a DOE is designed to shape Gaussian light to square
distribution light as well as a grid to divide light, and the results are good. Compared with the AA method, the Gauss
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method shows its merit. All of these prove the feasibility of the AA method for DOE designing.
Key words optical design; diffractive optical element; adapted-additive method; method of selecting parameter
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Fig. 1 Procedure of the adaptive-additive method
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Table 1 Results of the simulation of AA method
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Fig. 2 Desired distribution of the light intensity of the

input surface (a) and output surface (b)
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Fig. 3 Actual distribution of the light intensity (a) and
the phase (b) of the DOE after 2 iterations of

ameliorated AA method (AX=0.01)
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Fig. 4 Actual distribution of the light intensity (a) and
the phase (b) of the DOE after 2 iterations of
AA method (AA=0.01)
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Fig.5 Actual distribution of the light intensity (a) and

the phase (b) of the DOE after 48 iterations
of GS method
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Table 2 Comparison of the simulation results of the

ameliorated AA method and the GS method
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Fig. 6 Results of the GS method (a) the desired distribution of the diffractive orders; (b) the actual distribution of the

diffractive orders; (c¢) the phase distribution of the grating
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Fig. 7 Results of the ameliorated AA method. (a) the desired distribution of the diffractive orders; (b) the actual

distribution of the diffractive orders; (¢) the phase distribution of the grating
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