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Design of Binary Phase Gratings with Specific Intensity Distribution of Output

GAO Chun-lin YU Gang
£ Institute of MechanicsE-~The Chinese Academy of Sciences£-Beijing 100080£0

Abstract  Several Dammann phase gratings are introduced for forming specifical diffractive intensity output distributions.
Simulated annealing algorithm is used to design the elements. The output characters of the elements are described and the reason of
errors is analized. The elements acting as beam transformer in metal surface laser modification are discussed too.
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Table 1 Experimental values of o and f§

1 2 3 4 5 6

a 0.20 0.35 0.40 0.50 0.70 0.80

B 0.80 0.65 0.60 0.50 0.30 0.20
Diffraction efficiency/ % 71.9 75.6 80.3 82.4 77.9 77.8
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Fig.1 Merit function vs iterative number
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Table 2 3 x 3 low-zero order output

M/N -1 0 1
-1 0.0892 0.0776 0.0870
0 0.0915 0.0002 0.0915
1 0.0870 0.0776 0.0892
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Fig.2 Output intensities of the low-zero order element
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Fig.3 Output intensities of the missing order element
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Fig.4 Intensity distribution patterns formed on
metal surface by using DOEjs
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Fig.5 Cross-section view of the metal surface being hardened
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