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0.4~1.7 pm Wideband Fast F-Number Optical System Design
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Abstract Table comparison of dispersive character is made between some frequently used optical glasses in visible
(Vis), near—iinfrared (NIR) and short-wave infrared (SWIR). Through comparison, different dispersive characters
of these optical glasses in different waveband arepointed out. Then, a kind of using and interchanging method of
these materials especially in optical design process is discussed. Based on this method and apochromatic model,
a wideband (Vis—SWIR) fast F-number optical system under the requirements of F/1.4, focal length of 70 mm, whole
field of view of 6.3°x8.1°, waveband of 0.4~1.7 um is designed with optical passive athermalization technology.
Except the sphere dome, the optical system, which uses 4 kinds of optical glass, consists of 9 lenses, total length
of 110 mm, has good image quality and tolerance character at -45 C~60 C.
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Table 1 Performance of some typical optical glasses in 0.4~1.7 um wide—band

Thermal Wide-band
Material Index of refraction Chromatic dispersive power expansion chromatic
coefficient dispersive power
120,55 72085 wm 0135 Co.4-07 um Co7-1.0 um Cio-17 um T/(107K™) Cos-17pm
H-K9L 1.51852 1.50986 1.50322 3.42% 1.08% 1.70% 83 3.00%
H-FK61 1.49830 1.49184 1.48750 2.70% 0.81% 1.05% 141 2.20%
H-QK3L 1.48897 1.48140 1.47516 3.11% 1.03% 1.74% 96 2.87%
H-ZK9B 1.62261 1.61168 1.60412 3.67% 1.11% 1.50% 66 3.02%
H-ZF62 1.93213 1.89079 1.87077 11.77% 2.46% 2.35% 68 6.89%
H-ZF88 1.95698 1.90835 1.88424 13.94% 2.81% 2.97% 62 8.01%
H-LAF3B 1.74753 1.73074 1.72146 5.05% 1.32% 1.32% 86 3.57%
H-LAF50B 1.77582 1.75965 1.74921 4.50% 1.28% 1.63% 60 3.50%
H-ZBAF50 1.66120 1.64786 1.63990 4.43% 1.22% 1.34% 78 3.29%
H-ZBAF52 1.67305 1.65860 1.65009 4.79% 1.28% 1.44% 73 3.49%
H-LAK7 1.71583 1.70192 1.69219 4.12% 1.22% 1.74% 60 3.37%
H-LAKS52 1.73201 1.71791 1.70839 4.07% 1.21% 1.58% 60 3.29%
H-ZLAF52 1.81028 1.79042 1.77891 5.56% 1.45% 1.62% 59 3.97%
H-ZLAF68B 1.88760 1.86580 1.85381 5.57% 1.44% 1.45% 71 3.90%
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Table 2 Design requirements

Parameter Value
Work wavelength /wm 0.4~1.7
Field of view 6.3°x8.1°
Effective focal length /mm 70
F-number 1.4
Overall length /mm <120
Temperature range /C ~45~ 60
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Fig.2 Spot diagram of wideband optical system at =45 °C, 20 °C and 60 C
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Fig.3 MTF curve of optical system at =40 °C, 20 “C and 60 C
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