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Fig. 1 Schematic of monochromator
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Table 1 Exposure parameters and merit function value

Exposure Merit function Merit function
parameters value from DLS value from GA
¥/ (O —61.727 4 —69.686 3

re/mm 21 008. 188 3114.5

8/ —48.016 2 —53.177 5

rp/mm 9 513.894 4 808.7
Q 0.999 4 0.604 8
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Fig. 3 Spot diagrams by DLS from reference[ 9]
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Fig. 4 Line profiles design by DLS from reference[ 9]
50 50 50 50 50
g
g
=
w0 0 0 0 0
Q
.
=50 =50 =50 =50 =50
-100 0 100 -100 0 100 -100 0 100 -100 0 100 -100 0 100
Width/pum Width/pum Width/um Width/pum Width/pm
(a) 1.5nm (b) 2.5nm (c) 3.5nm (d) 4.5nm (e) 5.5nm
HS5 @it ExmamEsHE
Fig.5 Spot diagrams by GA
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Line profiles design by GA
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Reverse Design Method of Holographic Grating by Genetic Algorithm

ZHU Su-yun, ZHANG Guo-bin, LIU Zheng-kun, KONG Shuai, CUI Sheng-tao, SUN Zhe
(National Synchrotron Radiation Laboratory , University of Science and Technology of China, Hefei 230029 China)

Abstract: A grating is a key component of the monochromators, and its aberration correcting ability is a

decisive factor for the properties of the monochromators. In this paper, a spot diagram method with the

genetic algorithm is studied. The genetic algorithm is applied to optimize the merit function for its strong

ability to search the extremum of nonlinear functions. A comparison between this method and the damped

least squares method is given, and the result shows that the proposed method is much superior to the

damped least squares method.

Key words: Concave holographic grating; Spot diagrams; Genetic algorithm; Optimization design



