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Optimization of Optical System of Extreme Ultra-Violet Spectrometer
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Abstract
function of extreme ultra-violet (XUV) grating instrument defined; consequently the merit function can be expressed

The aberration theory of plane-symmetric optical systems recently developed is applied to the merit

as a function of optical parameters. This merit function of multiple parameters is optimized with the cooperative co-
evolutionary genetic algorithms. The optimization program is set up. which is then used to optimize a XUV flat-field
spectrograph system; the ray tracing calculations to the optical system are made with the program Shadow. The
imaging calculations show that the merit function is a very useful means to optimize the XUV multi-element grating

instruments.
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Fig. 1 Optical scheme of a plane-symmetric optical system
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Fig. 2 Optical scheme of main light and aperture light on sagittal plane
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Fig. 3 Program flow diagram of optimizing the merit function with the genetic algorithm
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Table 1 Parameters of XUV spectrograph layout

Parameter Value Parameter Value
a /) —88 areas of entrance pupil of toroidal mirror /nm?* 12.9X1.8
9/ —86 Optimized wavelength /mm 3.,4.4,6
ro/mm 358.39 Recording wavelength A, /nm 457.93
i /mm 180 Spectrum order m —1
Fme /M 34. 9 Groove density f /(lp/mm) 600
ro /mm 1000 B/ 86.0221,85. 3800,84. 7412
R,/mm 3430. 98

# 2 XUV Rk S m e R
Table 2 Parameters optimized of XUV spectrograph

System parameters o1/ mm R,/mm 02/ mm r./mm rq/mm 5/
Initial searching range 10~137 500~8691 10~4105 0~131071 0~131071 —46~90
Results of this paper 53.23 2346. 07 81. 36 o 50.53 80. 239

Results of the reference [9] 42,74 2057. 29 235.07 70. 38 62.17 9.905
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Fig. 5 Ray tracing results of XUV spectrograph. (al), (bl) and (cl) are from this paper;
(a2), (b2) and (c2) are from the reference [ 8]
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