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Design of Low F-Number Lens for Cooled Infrared Camera

ZHANG Hua-wei, ZHANG lJin-wang, LIU Xiu-jun, LIU Bo
(Sichuan Changhong Electronic Technology Co.ltd, Mianyang 621000, China)

Abstract: A low F number lens for infrared camera is introduced. Re-imaging method is used to ensure
100% cold shield efficiency in this lens for cooled IR camera. The lens is designed with F number 1.5 and
full field angle 18.6° in 8-10 um waveband. Its imaging quality is nearly up to diffraction limitation and

can be guaranteed with general manufacture and assembly technics.
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Fig.1 Re-imaging and once-imaging
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Table 1 Requirement for lens

8~10 um 40 mm 0.4 mrad 20=18.6° =0.45 CRHESZAL) =60mm <400 mm
K2 BN MERESH Table 2 Parameters of detector
M]3 38 4K oML B 47 0 A G R~ Fltt NETD 11 TARLRE
8~10pum 24 um 640 X512 15.36 mm X 12.29 mm 15 17 mK 90K A
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Table 3 Seidel coefficients of surfaces

=2 SPHAS; COMAS, ASTI S5 FCUR S, DIST Ss CLA(CL) CTR(CT)

1 0.017813 —0.024238 0.032981 0.051085 —0.114389 —0.002439 0.003318
2 —0.372927 0.141930 0.024108 —0.031099 —0.004020 —0.001832 —0.001053
3 —0.085092 0.117573 —0.162453 —0.214776 0.521223 0.006097 —0.008424
4 0.029436 —0.156262 0.107533 0.159307 —0.510010 —0.003990 0.007627
5 0.116213 0.471815 0.272735 0.045313 0.183849 —0.058392 —0.033754
6 —0.135359 —0.026994 —0.02148  —0.055617 —0.086681 0.070820 0.042605
7 0.874673 0.324417 0.034046 0.066648 —0.069937 —0.008830 —0.005203
8 0.308417 0.429899 0.599231 —0.031449 0.491426 —0.003508 —0.004890
9 —0.282950 —0.337305 —0.402102 0.000000 —0.479346 0.002122 0.002530
10 0.278783 0.332338 0.396180 0.000000 0.472287 —0.002091 —0.002493
11 —0.253053 —0.301665 —0.359616 0.000000 —0.428698 0.000781 0.000930
12 0.251952 0.300353 0.358051 0.000000 0.426833 —0.000777 —0.000926
STO —0.219662 —0.261859 —0.312163 0.000000 —0.372130 0.013970 0.016654
14 0.219662 0.261859 0.312163 0.000000 0.372130 —0.013970 —0.016654
15 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
IMA 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
TOT 0.464760 0.322860 0.313548 —0.010588 0.402538 —0.002040 0.000267
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7 8 9 10 11 12
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