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Application of chalcogenide glasses in designing vehicle—-mounted

infrared imaging lens for civilian applications

Jiang Bo, Wu Yuehao, Dai Shixun, Zhang Wei, Zhang Peiqing, Wang Xunsi, Shen Xiang, Nie Qiuhua
(Laboratory of Infrared Materials and Devices, Ningbo University, Ningbo 315211, China)

Abstract: A vehicle —-mounted infrared lens was designed based on 324 x256 uncooled detector. The
operating wavelength range of the lens is from 8 wm to 12 pm, the effective focal length(EFL) is 9 mm, the
F number is 1.3, and the field of view (FOV) is 33.26°x26.28°. The proposed lens was designed as a
combination of two singlet lenses fabricated with the novel chalcogenide glass material GexSb,Seq and two
singlet lenses fabricated with conventional infrared materials Germanium (Ge) and Zinc Sulfide (ZnS).
Utilizing the differences in the thermal-optical properties of the utilized infrared materials, an athermalized
optical design was realized by carefully adjusting the optical powers of the four singlets. Moreover, taking
advantage of the superior property of chalcogenide glasses for molding preparation of aspherical surfaces,
the imaging quality of the proposed lens could be further improved by introducing one aspherical surface on
one of the chalcogenide glass singlets. The imaging quality of the proposed lens is close to the diffraction-
limited system for the designed spectral range and for the temperature range from —40 to 60 C.
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spectral band

R1FMERAMIBHEEZRRESH
Tab.1 Properties of infrared materials selected for

the proposed lens

Material n(10.0 pm) a,(107/K) dn/dt(107%/K)
Ge 4.003 2 5.80 400
BD2 2.602 3 14.00 91
ZnS 2.198 6 6.60 43
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Tab.2 System design parameters

Optical parameter Value
Effective focal length/mm 9
Work wavelength/pm 8-12
F number 1.3
Detector specifications 324x256
Pixel size/pm 17x17
Temperature range/C —40-60
FOV/H°xV*° 33.26%26.28
Working length/mm <10
Lens number 4
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Fig.2 Layout of the original optical design
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Tab.3 Defocuses of the optimized lens at different
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Tab.4 RMS radius of the system

temperatures
Depth of f
Temperature/ C Length/mm  Defocus/pwm P /:m ocus
—40 minimum 20.910 87 -21.14 +33.8
20 standard 20.932 01 0 +33.8
60 maximum 20.946 10 14.09 +33.8

Temperature/ C FOV/H°xV* RMS radius/pm
0 8.272
11.64x9.20 7.844
-40
23.28x18.40 7.891
33.26x26.28 8.482
0 3.437
11.64x9.20 3.543
20
23.28x18.40 5.295
33.26%26.28 6.939
0 3.723
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23.28x18.40 6.250
33.26%26.28 7.720
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