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Abstract

This study focuses on the development of a mid-wave infrared (MWIR) and long-wave infrared (LWIR)
seeker optical system. The design enhances critical capabilities, including all-weather operation and
dual-band infrared collaboration, while achieving a compact optical system architecture. By employ-
ing a mercury cadmium telluride (MCT) dual-color infrared detector, the system effectively addresses
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the challenges of excessive size and heavy weight associated with multi-optical-path and multi-detector
configurations in the traditional seeker optical system. A collaborative working mode between MWIR
and LWIR is established to improve target recognition capabilities of seeker optical system. The total
system length is optimized to approximately 67 mm, with a compact layout to meet miniaturization
objectives, ensuring compatibility with various equipment platforms. Experimental results demon-
strate that the system significantly enhances all-weather operational performance. The modulation
transfer function (MTF) of the MWIR system reaches 0.5 at the cutoff frequency, while the MTF of the
LWIR system exceeds 0.25 at the cutoff frequency. Spot diagrams for both MWIR and LWIR systems
approach the diffraction limit, and the system maintains high imaging quality across a temperature
range of —45°C to 60°C. This design provides robust support for precision guidance in complex environ-
ments.
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Table 1. Optical system design parameters

1. AFRFRITEY

Parameter Objective value
Wavelength range 3~5 um, 8~12 um
Field of view angle +1.726°
F number 1.3
Focal length 110 mm
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Figure 1. Overall configuration of the optical system of the infrared dual-band seeker
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Figure 2. Optical path diagram of optical system of the infrared dual-band seeker
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Figure 3. Lens data
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Figure 4. Transfer function of the optical system at various temperatures in the mid-wave infrared range
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Figure 5. Transfer function of the optical system at various temperatures in the long-wave infrared range
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Figure 6. Spot diagrams of the optical system at various temperatures in the mid-wave and long-wave infrared bands
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Figure 7. Distortion curve of optical system
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Figure 8. Field curvature of optical system
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Table 2. Optical system tolerance setting

T2 AFRFNERE

Tolerance type tolerance value
Index of refraction 0.001
Radius of curvature/mm 0.02
Thickness/mm 0.05
Abbe number/% 1
Element decentering/mm 0.05
Surface decentration/mm 0.05

Table 3. Tolerance analysis results

"3 DNEFHER

Yield rate MWIR> LWIR>
90% 0.39134742 0.26042989
80% 0.39450418 0.26163841
50% 0.41055931 0.26421063
20% 0.41665391 0.26525975
10% 0.41853197 0.26643921
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