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Optimize Design of Diffractive Optics Elements by
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Abstract Simulated annealing (SA) is a good tool for solving complex nonlinear optimization problem. The
development of its parallelism has become the study focus in recent years. An efficient and convergent parallel
simulated annealing (PSA) combined with message passing interface (MPI) method is presented for the optimization
of diffractive optics elements (DOE). Using an 8-CPU parallel computing platform, optimization designs are
performed with incident caliber of 310 mm and 20-order super-Gaussian focal spot of 0.4 mm>X 0.8 mm. The results
show that the smoothing effect with the PSA method can be better and the time-cost is less than 1/6 than those with
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serial SA method. which demonstrates the quickness and effectiveness of the PSA.

Key words Fourier optics; simulated annealing; beam shaping; parallel compute
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Table 1 PSA optimization parameters and resuts

nr T, L K/p Vev/ % Virus/ %6 Vioe/ % t,
30 2.5 40960 1000 30. 48 10. 04 83. 31 03h47ml2s
30 2.5 40960 1800 30.09 9.91 83. 60 06h51m47s
35 2.8 45875 1000 29. 87 9.78 83.68 04h32m25s
35 2.8 45875 1800 29.70 9.70 83. 86 08h14m05s
40 3.0 49152 1000 29. 65 9. 69 83. 84 06h05m38s
40 3.0 49152 1800 29.56 9. 64 84.01 09h30m52s
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Table 2 Serial SA optimization parameters and results

ny T L K Vv /% Vis/ % Voe/ % 1

30 2.5 40960 8000 34.95 10. 64 82.94 22h51m46s
30 2.5 40960 14400 34.70 10. 54 83.17 42h20m37s
35 2.8 45875 8000 34.57 10. 49 83.22 27h58m06s
35 2.8 45875 14400 34.49 10. 47 83.16 51h38m41s
40 3.0 49152 8000 34.43 10. 33 83.15 37h57m24s
40 3.0 49152 14400 34.39 10. 35 83.09 60h24m19s
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