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Design of Elliptical Window Optical System Based on Fixed Corrector
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Abstract A design method of elliptical window optical system is proposed and it is based on the fixed aspheric
corrector. The algebraic expression of the fixed aspheric corrector is given combining the generalized Coddington
equation and the theory of geometric optics. In addition, eliminating astigmatism and sine condition are taken as
evaluating parameters, aspheric surface equation is fit by least square method to eliminate astigmatism and coma.
Zernike polynomials is used to replace traditional merit function in order to overcome slow convergence in traditional
design method of elliptical window optical system. The athermalization of elliptical window optical system is realized
by comparing matches of different materials. A complete design example of elliptical window optical system is
demonstrated and the results show that the MTF of optical system approaches the diffraction limit across the entire
scanning field.
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Table 2 Defocused of systems which are made up

of three lens at different temperatures

Combination Defocus /pm
° SGS 250
N SGZ 35
b b . 3 s
[7~10]
5
3 , ) .
1.0, F 3.0, 3~
5 pm, + 40°, 3°,
120 mm R
[11~13] .
2
dn/de. ’ 7 — 51.67y -
14+ V1= (1—1.958) X 51.67°
3.04 X 10" y* 45,86 X 107" y" 4+ 1. 21 X 10745,
(20)
o 2
o o Z:1+ 1 (152.218235)%7) 52,18y
— — 2. X 92. :
3 R dn/dt , Y
X 6.27 X 10 "M y* +5.69 X 107" y" 4+ 1. 01 X 1071 y°,
] f o
1 (25 C) K2
Table 1 Optical and thermal properties of infrared ’
material available (25 °C ) ° 2
" n (dn/dD/ Xi/10° X./10°° o 1
Material
(4 pm) (10 pm)  10°° dpm 10 pm .+ 2
Ge 4.024  4.003 396 —125.1 —126.1 o 3 s
Si 3.425 3.417 150 —58.02 —58.22 ° ’
ZnSe  2.433  2.406 60 —34.81 —35.61 ’ ’
3 o
’ Zernike ,
120 mm, F 3.0, A
° ! : (MTF).,
~ 5 ~ MTF .
: 2 MTF . 3°
50 C~—40 C .
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Fig. 3 Elliptical window optical system with FOR (a) 0°, (b) 10°, (¢) 25°, (d) 40°
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