37 2 Vol. 37 No. 2
2016 3 Journal of Applied Optics Mar. 2016

:1002-2082(2016)02-0262-05

o b b o o b
( s 230031)
b
Zernike s
’ - ’ ’
o b b
12 lp/mm 0.7 ) )
; ; ; Zernike H
. TN216 A doi;10.5768/JA0201637. 0205002

Application of thermal/structural/optical integrated analysis to

ultraviolet lens of hyperspectral imaging spectrometer

Wu Yao, Xu Mingming, Chen Sujuan, Jiang Yu, Xue Hui, Si Fuqi, Chen Jiexiang
(Anhui Institute of Optics and Fine Mechanics, CAS, Hefei 230031, China)

Abstract: The temperature change can affect the change of the shape and interval of the surfaces
of the ultraviolet(UV) lens. In order to study the effect of the temperature on the imaging
quality of the UV lens, the method of thermal/structural/optical (TSO) integrated analysis
was used. The basic processes and key technologies of the TSO integrated analysis were dis-
cussed and the Zernike polynomials was used as the interface between structural analysis and
optical analysis. Based on the design of the optical system and mechanical structure of the UV
lens, the thermal—structural model of the lens was established and the changes of the surface
shape and lens spacing were obtained. Finally, the results were coupled in the optical design
software, then the image quality was further analyzed. The analysis results show that, in the
working range of the lens, the design value of the modulation transfer function (MTF) at
12lp/mm is about 0. 7, which can meet the use requirements of hyperspectral imaging spec-
trometer. At the same time, it also provides a reference for the analysis of the final machine of
the spectrometer.
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Table 3 Variation of lens spacing at different 8% |
ambient temperatures 0
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Fig. 8 MTF of lens at different temperatures
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