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Table 1 The parameters of the concave grating
designed by the one step method
0A oB oc oD Y é
1. 203 1234 0. 974 0 838 —50.190° —29. 560°
L 219 L 219 1359 0990 —63 019° —38 054°
107 () 10 10
5 5 5
0 01 0
5 51 5
-10 -10 -10
0 02 04 0 02 04
107 ) 101 10
51 5 5
04 04 0
51 5 -5
-10 -10 10— - .
0 02 04 0 02 04 0 02 04

Fig 2 Spot diagrams constructed for the
coma-corrected concave gratings
(a) : Designed by the one step method; (b): Designed in the reference
3. The wavelengths are 200, 400 and 700 nm from left to right.



2588 31
101 10 10 Table 2 Values of the aberration coefficients for the coma-cor-
5 5 5 rected gratings (a) designed by the one step method,
0 0 < 0 ( (b) designed in the reference 3
-5 -5 -51 /nm /, izfl)[i)i F{)ZU FBUO FIZO
%525 02 02 o6 %2 0 02 02 o5 %2 ¢ o2 04 06 200 a  —3.7073 0 6408 0.007 4  —0,0305
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s 5 s 400 a —4. 8411 0. 494 4 0. 027 2 —0. 033 4
400 b —0. 099 2 0. 497 7 0. 057 8 0. 001 6
01 0 { 0 700 a  —3.0470  0.2919 0.046 7 —0 042 1
-5 -5 5 700 b 1L 019 7 0. 297 5 0. 086 4 —0. 004 5
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Table 3 Values of the aberration coefficients for the astigma-
Fig 3 Spot diagrams constructed for the tism-corrected gratings (a) designed by the one step
astigmatism-corrected concave gratings method. (b) designed in the reference 3
(a) : Designed by the one step method; (b): Designed in the reference
3. The wavelengths are 200, 400 and 700 nm from left to right. /nm / 1:;[])[;)1 Fozo Fs00 Fiy
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One Step Method to Design Concave Holographic Grating for
Monochromator

ZENG Jin'*, Bayanheshig'* , LI Wen-hao' , ZHANG Jin-ping'**
1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract The present paper put forward a new method, named one step method, to design concave holographic grating for a
monochromator. This new method is simple and direct and easy to understand. Additionally. in this new method, we can control
the whole aberrations of concave grating very well. Genetic algorithm was applied to optimize the objective function of this new
method for its strong ability to search the extremum of nonlinear functions and a comparison was made between this new method
and the classical method. The result shows that, for coma correction or astigmatism correction, the imaging properties of the

concave grating designed by the new method is much better than the grating designed by the classical method.
Keywords Diffraction grating; Concave holographic gratings; Monochromator; Aberration-corrected; Genetic algorithm
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