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Article history: This study presents the design and analysis of a vehicle-mounted long-wave
Received 7 August 2026 infrared optical system for a 640 x 480 uncooled detector with a 12 um pixel pitch.
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with two chalcogenide glass lenses, providing a field of view of 42° x 31.2°, an
F-number of 1.09, and an effective focal length of 10.7 mm. The optimized design
satisfied the required optical performance, including distortion below |15|%,
while maintaining adequate MTF and relative illumination over the full field of
view. Athermal performance over the temperature range from -20°C to 60°C was
achieved by employing IRG26(AssSeq) and balancing the temperature-
dependent focal shifts of the two lenses, demonstrating the feasibility of the
proposed system for vehicle thermal imaging applications.
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Table 1 Optical requirements for an optical system

Parameters Requirements
Detector 640 x 480, 12 pm
Spectral range 8.0~12.0 um
F-number < 11
Field of view 42.0°x31.2°
MTF (Center) = 0.40
@42 lp/mm (HFOV) > 0.35
Distortion =< |15 %
Relative illumination = 90.0 %
Athermalization = 0.3 MTF@42 lp/mm
(-20°C~+60°C) (FOV 0°~53.3%
qe =ik
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Fig. 1 Layout of the optimized optical system

Table 2 Design data of an optimized optical system

Surface Radius (mm) |Thickness (mm) Material
1. Lensl 8.8 2.8 IRG26
2. 6.6 1.8
3. STO Infinity 0.9
4. Lens2 -55.8 9.5 IRG26
5. -13.1 10.0
6. Infinity 0.73 Si
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Table 3 Specification of the diffractive kinoform on surface no. 5

Number
of rings

Refractive
index [l’l 10}““]

Clear Depth
aperture (mm) (um)

2.7781 15.96 5.63 5.09

Diffraction Limit
000 ° (Auis)
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Fig. 3 MTF chart of the optimized optical system
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Fig. 4 Optical distortion chart of the optimized optical system
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Table 4 Material properties of the materials used in the optical - Diffraction Limit ~ ————1772° ——_—f2100°
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