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Misalignment Error Analysis of Segmented Diffractive Telescope

Li Chencheng"*, Wang Lihua', Yan Fengtao', Fan Bin'"
! Institute of Optics and Electronics, Chinese Academy of Sciences, Chengdw 610209, Sichuan, China;
* University of Chinese Academy of Sciences, Beijing 100049, China

Abstract The misalignment error of the spliced diffraction telescope has an important influence on the imaging
quality of the optical system. Therefore, the tolerance of the misalignment error of the spliced Fresnel lens is
analyzed, and the theoretical calculation formula of the misalignment error based on Rayleigh criterion is derived.
The tolerance of the optical system including the spliced primary mirror and achromatic optical path with an aperture
of 1.5 m is analyzed. The simulation results show that the wavefront aberrations within the tolerance range meet the
Rayleigh criterion and Streyer ratio, so the tolerance analysis can provide effective theoretical guidance for the
installation, adjustment and detection of diffraction telescopes.
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Fig. 1 Schematic of Fresnel lens
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Fig. 2 Schematic of axial error
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Table 1 Phase coefficient of Fresnel lens

Phase coefficient Value

Coefficient on r"* —4.98665500570199982X 10"
Coefficient on r"* 1.13076077703199996 X 10’
Coefficient on r’* —5.12819003652799974 X 10 '
Coefficient on r’® 2.91192179754400000 X 10 *°
Coefficient on " —2.18940380956600017 <10 *
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Table 2 Parameters of optical elements
Optical component parameter Value
Edge Fresnel lens diameter /mm 370
Center Fresnel lens diameter /mm 700
Primary lens diameter /m 1.5
Focal length /m 9.7
Waveband /pm 0.55-0. 65
Aq
f(/‘ti):f() .70 (18)
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Fig. 8 Image quality evaluation. (a) Wavefront diagram; (b) dispersive focal shift diagram
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Table 3 Tolerance and simulation results

Axial error / Eccentric Tilt error /
Parameter .
pm error /pm )
Tolerance 51.5 1.95 0.004
PV 0. 25154 0.2513A 0.2463A
Residual error 0.00154 0.00132 0.00372
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Table 4 Error distribution of synthetic errors

Axial error / Eccentric Tilt error /
Parameter .
pm error /pm )
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