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Athermal Design of a MWIR Optical System

LIU Xiu-jun, ZHANG Jin-wang, PENG Yao
(Sichuan Changhong Electronics Technology Development Co., Ltd, Mianyang 621000, China)

Abstract: The function and meaning of athermalization in infrared optical system was introduced. The
influence of temperature on the optical parameters was analyzed. The athermal design methods and the
principle of optical passive thermalisation were discussed. A midwave infrared optical system for 320X
256 cooled detector was designed, in which the optical passive athermalisation was applied using optical
material Si Ge and ZnSe with mechanical material titanium alloy in the optical system. The MTF is greater
than 0.7, which close to diffraction limit in the spatial frequency 17 Ip/mm, and more than 84% of the
diffraction energy was focused in single pixel within —50~70°C. Those results show that the optical

system has good image quality and athermal effect.
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Table 1  Optical parameters change with temperature
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Table 2 System design parameters
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Table 3 Optical and thermal properties of infrared material
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Fig.1 Optical system layout
&a Lens Data Editor: Config 1/3
Edit Sclves Opticns Help
Surf:Type Coment Radius Thickness Glass Semwi-Diameter Conic
QOBJ Standard Infinity Infinity Infinity 0.000000
1=+ Standard) 34.480000 10. 000000 SILICCN 26.040000| 17| -0. 100000
2% Standard| £0. 560000 1.670000 23.290000| 17| d.000000
3+ Standard)] 40, 760000 10.000000 GERMANTIUM| 21.000000| 17| 0.000000
4% Standard] 15. 600000 106, 470000 13. 670000 1 O.o0o00oo0
5% Standard) 35.z2z20000 10. 000000 SILICCN 22.390000]| 17| 0.o0o0oo
[ Even Asphere 37. 600000 78.760000 18.480000| 1| —-0.060000
7 Standard 62 .,5320000 4,960000 ZNSE 13, 640000 17| 0.000000
g% Standard) 9036, 000000 2.130000 14.120000| 17| 0.o0o00oo
=K Even Asphere 26.150000 4,830000 SILICCN 1z .510000| 1| —-1.840000
10+ Standard 32.290000 7.000000 10.570000| 17| 0.000000
11* Standard) Infinity 1.000000 SILICCN 8.000000]| 17| 0.o0o0oo
1z* Standard| Infinity 2.175000 8.000000| 1| 0.000000a
13% Standard)| Infinity 0.300000 GERMANTIUM| 6.000000| U 0.000000
14% Standard) Infinity 0. ogooo 6.000000 T O.o0o00oo0
STO Standard) Infinity 20.000000 5.200000]| 17| d.000000
IMA| Standard| Infinicy - 6.2643999 0.000000a
2 bR BA
Fig.2 Optical system design data
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Table 4 Optical system defocus value
N 5 N e o~
LI C JaAEFE/mm BAERS um % IE
20 20.72947 0 ARGl
—50 20.7364 6.93 AR B
—20 20.73262 3.15
0 20.73088 141
50 20.72761 —1.86
70 20.72634 —3.13 R g
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