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Abstract Thermal-optical properties of optical window in complex environment are analyzed. From the perspective
of considering thermal deformation of optical window, fused silica is selected for material of the window. In order to
calculate temperature distribution of optical window within a work cycle. heat flux is assigned on a scale of weight to
outer surface of the window and radiation of the window is taken into account. Carrier of the window is an unmanned
aerial vehicle with high-altitude and high-speed. Temperature of the window's external surface increases sharply due
to the aerodynamic heating that generated during the high-speed flight. Since thermal conductivity of fused silica is
very small, a great axial temperature difference produces at the window. Heat deformation of the optical window is
calculated when axial temperature difference is 55 C, 70 ‘C and 90 °C, respectively. Radiuses of curvature of
internal and external surface of optical window are obtained approximately by rules of its deformation. Optical path
difference caused by the deformation of the surface shape and refractive index changes is analyzed. Zernike

polynomial coefficients are fitted. Finally, the Zernike polynomials are put into the Code V to assess the optical
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properties of window glass. With the introduction of wave-front aberration, change of defocus is —0. 114 mm and
maximum decline value of modulation transfer function (MTF) is less than 0. 01. The results show that the optical
window meets optical performance requirements.
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Table 1 Material properties of window glass
o Linear Thermal
. Elastic Density / Spele“.: heat expansion Therm'al distortion
Material f capacity / . conductivity / o
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Table 2 Curvature radius of internal and external surface
Symmetric axis of Y /m Symmetric axis of X /m Diagonal line /m
o Internal surface 1019. 77 1099. 06 996. 62
Climbing
External surface 1002. 02 1070. 45 982. 24
Internal surface 1460. 79 1558. 81 1429. 87
Camera shooting
External surface 1484. 85 1601. 40 1449. 11
) Internal surface 1399. 52 1456. 13 1380. 06
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2 R 22 mm,
. s 4 (5 ),
, o Zernike . 1) Matlab
Zernike , 5
o ’ o

[11~14]

n=mn1+alt—20)], (D

noy 20 OC s

;2) ’
: 1)

, 8= DA —A= > nd, —nd., (2)

d; 31,

sd o

0422004-6



33) Zernike , s
5 s4) 3 . 3 Zernike
) (X Y . ,
3) z ) o
2) H
3 Zernike
Table 3 Coefficients of Zernike polynomial
Item 1 pcos 0 psin 0
Coefficient 0.131649x10"! —0.454113Xx10° 0.493667X10*
Ttem —1+420° o cos 20 o' sin 20
Coefficient —0.553085x107* 0.339343X107" —0.201345X10 ¢
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