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Deformation of optical window and its influence on
collimator’s optical performance

XU Liang, LI Chuang, FAN Xue-wu
(Xi’an Institute of Optics and Precision Mechanics of CAS, Xi’an 710119, China)

Abstract; For various applications, the develoment of optical window is a multi-discipline
engineering effort, which involves optics, mechanics and thermology. Under the circumstance of
pressure difference, as well as axial and radial temperature difference, the finite element model
(FEM) of optical window is established. The FEM was compared with the theoretical results
and validated. Taking FEA data as the input at the interface of modified Zernike polynomial
structural/optical analysis, the Zernike coefficients corresponding to aberrations are abtained.
Using the obtained Zernike coefficients as the figure of optical window, wave aberration and
MTF as measure of imaging quality, the impact of optical window’s deformation on optical
performance of large-aperture and long focus collimator was analyzed. The results show that the
impact is negligible.
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Fig. 1 Optic system of a large-aperture and long-

focus collimator
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Fig. 2 Plane window’s deformation under

radial temperature difference
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Fig. 3 Grid plot and restriction of optical window
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Fig. 4 Deformation under pressure difference
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Fig. 5 Curvature under pressure difference
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Fig. 6 Curvature under axial temperature difference
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Fig. 7 Curvature under radial temperature difference
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Table 1 The first 10 Zernike polynomial coefficients

T ShRTH WRE
1 —1.577 6e—007 8. 047 2e—009
2 —1.921 4e—023 —4.223 9e—025
3 —7.083 0e—023 2.893 2e—024
4 7.323 7e—009 —7.278 0e—009
5 2.120 7e—023 —1.088 0e—024
6 —1.820 3e—011 —7.074 4e—014
7 —9.258 le—024 —4.027 5e—025
8 1. 669 9e—025 —2.388 8e—025
9 —9.778 2e—024 1. 093 5e—024
10 —2.313 6e—024 3.951 2e—025
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Optical window’ s original shape and retained

shape under radial temperature difference
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