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Design of infrared dual field of view optical system with
long focal length and high resolution
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2. University of Electronic Science and Technology of China, Chengdu 610054, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: For middle infrared cooled 640x512 detector with staring plane array, a middle infrared dual
field of view optical system with long focal length and high resolution was designed. The wavelength
range was 3.7-4.8 um, F number was 4.0, long focal length and short focal length was 800 mm, 400 mm
respectively. Reimaging technology had not only minished the diameter of front fixed group, but also met
100% cold shield efficiency. Two infrared materials Ge and Si were used in the optical system and two
aspheric surfaces were used to correct the off axis aberration and higher order aberration. Moreever,the
Modulation Transfer Function (MTF) was above 0.2 both the long focal length and short focal length at
the spatial frequency 33 Ip/mm. The distortion is below 0.5%. The results show that the middle infrared
dual field of view optical system has small volume, high resolution and excellent image.
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Tab.1 Optical design parameters

Item Value
Wavelength range/m 3.7-4.8
Zoom ratio 2x

0.90° (WFOV)

Field of view
0.45 °(NFOV)
F-number 4.0
MTF (33 Ip/mm) >0.15
Distortion <1%
Temperature/ C -35-55
Transmission > 60%
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Fig.1 Layout of middle infrared dual focal length system
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Tab.2 Zoom position of middle infrared

dual optical system
Short focal length/

ltem Long focal length/

mm mm
Distance of front fixed 233.28 289.05
group and zoom group

Distance of zoom group 95.60 39.83

and latter fixed group
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Fig.2 MTF of middle infrared dual focal length optical system
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Fig.3 Distortion of middle infrared dual focal length optical system
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Tab.3 Data of focusing temperature

in short focal length

Focal Minimal MTF Maximal
length (33 Ip/mm) distortion
Data of 20 C 400 0.24 0.17%
Data of -35 C after 393.05 0.238 0.19%
focusing
Change quantity 1.6% -0.002 ~0.02%
after focusing
Data of 55 C
aa ot o5 405.85 0.233 0.158
after focusing
ch tit
ange quantity 1.46% -0.007 -0.016%

after focusing
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Tab.4 Data of focusing temperature
in long focal length

Focal Minimal MTF Maximal
length (33 Ip/mm) distortion
Data of 20 C 800 0.22 0.06%
Data of -35 C aft
alaor-9o Latter 783.4 0.219 0.07%
focusing
Change quantity 2.1% -0.001 -0.01%
after focusing
Data of 55 C
aaotos. 813.7 0.215 0.03%
after focusing
h .
Change quantity 1.7% -0.005 -0.03%

after focusing
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Tab.5 Nacissus analysis

Surface  Surface with cutting YNI 1/1BAR
1 11(R) 8.6685 -43.214
2 11(R) -10.3030 -5.346
3 11(R) 0.236 3 0.280
4 10(R) -2.6539 -2.557
5 19(R) 0.236 3 1.835
6 11(R) 0.9889 0.941
7 11(R) -1.1095 14.041
8 19(R) -0.008 9 -9.011
9 19(R) 0.1102 6.122
10 11(R) -1.7396 1.463
11 19(R) 0.9629 -1.305
12 19(R) -0.0017 -10.10
13 19(R) 0.566 7 -8.372
14 19(R) 0.8428 -3.686
15 19(R) 0.8045 -11.695

=

56.82 mm
MNacissus analvsis Senle:0.44 | !
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Fig.6 Schematic of cold reflection ray tracing
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