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Optical design of dual aperture infrared zoom optical system

Zhao Kun, Li Shenghui

(Huazhong Institute Of Electro-Optics, Wuhan National Laboratory for Optoelectronics, Wuhan 430074, China)

Abstract: In this paper, the narcissus of short focal length system was analyzed. A method of dual
aperture zoom system was propounded, and a dual aperture infrared optical system was designed. The
focal length of this zoom system at 3.7-4.8 pm was 30 mm 150 mm and 300 mm with a zoom ranger of
10:1, F-number of 4 and 100% cold efficiency. The narcissus between dual aperture and normal single
aperture was analyzed and compared,and the narcissus of dual aperture can be controlled preferably. The
dual aperture zoom system has good image quality, big zoom range, low narcissus of small focal lens and

compact configuration, so it can be used in the high thermal imager widely.
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Fig.1 Optical layout of dual aperture infrared zoom system
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Fig.2 Optical layout of short focus system
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Fig.3 Optical layout of middle focus system
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Fig.4 Optical layout of long focus system
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Fig.5 Optical layout of f300/150/30 FOV zoom system
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Fig.6 Optical layout of normal single aperture system(f30)
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Tab.3 Narcissus parameters of diameter

(dual aperture)

. Lens DISC of detector Lens OISC of detector
Tab.1 Narcissus parameters (dual aperture . :
surface reflection/mm surface reflection/mm
short foucs) 1 49 5 692
- 2 7.2 9 73.8
Narcissus
Reflecti lippi Narci
eflecting Clipping ——y\gag  NCISSUS ity 7 21.1 10 27.1
surface  aperture full angle -
ratio
1 30(R) 0.316 7 0.813  0.031525 0.24397 KA EGEEEHMTEIHNAORSBRERSHE
2 30(R)  0.4662  0.515 0.018860 0.08733 Tab.4 Narcissus parameters of diameter (normal
7 15(R) 1.2992 -1.144 0.017920 0.07884 single aperture)
8 15(R)  4.2783 -2.116 0.005454 0.007 30
Lens DISC of detector Lens OISC of detector
9 15(R) 4.562 4 -2.117 0.005114 0.006 42 surface reflection/mm surface reflection/mm
10 15(R) -1.6791 7.245 0.013941 0.047 72 1 15 6 4.4
2 2.9 7 9.1
*k2 RRGINR(EEEREMEN) 3 31 8 6.9
Tab.2 Narcissus parameters (normal single 4 11 9 38.1
aperture short focus) 5 37 10 o

Reflecting  Clipping Narcissus Narcis§us
surface  aperture YNI I/1BAR full angle mtrzr:is c;ty
1 29 (F) 0.096 2 0.525 0.255092 1.00000

2 29(R) -0.1817 -0.099 0.067266 0.069 89

3 29(R) -0.1925 -0.121 0.081396 0.10231

4 29(R) -0.0699 -0.066 0.146090 0.32918

5 29(R) -0.2394 -0.196 0.117160 0.21185

6 29 (F) 0.2892 1.204  0.255092 1.000 00

7 14 (R) 0.5785  -2.663 0.159867 0.39406

8 15(R) 0.4478  10.963 0.214629 0.709 04
9 15 (R) 2.4658 1.607 0.038852 0.02332
10 15(R) -1.5861 -6.174 0.060522 0.05658
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