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Advances in foreign MWIR lens with high ratio
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Abstract: Compared with the infrared fixed focal length lens and infrared dual-zoom lens, infrared zoom
lens which has continuous variational field of view can track targets sequentially, so it is a research
direction in infrared imaging technology. With the development of optical process, mechanism process,
optical film coating, it is needed for infrared zoom lens not only has high ratio, but also has good
athermalized and imaging performance. The configuration and design method of foreign MWIR lens with
high ratio including MWIR lens with 20x ratio, MWIR lens with 30x ratio, MWIR lens with 300x ratio
were presented. A set of design experience for MWIR lens with high ratio was summarized, which is
useful for the application and development of chinese MWIR lens with high ratio.
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Tab.1 Optical design parameters

Item Value
Wavelength range/pum 3.3-4.9
Zoom ratio 20%
F—number 4.0
Image plane diagonal/mm 12
Pixel size/pm 30
Aperture/mm 150
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Fig.1 Relation of MTF with different F—number and spatial frequency
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Tab.2 Optical design parameters

Item Value
Wavelength range/pwm 3.7-4.8
Zoom ratio 20x
F—number 2.5
Image plane diagonal/mm 12
Pixel size/pm 30
Transmission >70%
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Tab.3 Optical design parameters

Item Value
Wavelength range/pum 3-5
Zoom ratio 30x
F—-number 4.0
Image plane diagonal/mm 12.3
Pixel size/pm 30
Distortion <0.5%
Temperature/C -40-60
Transmission >70%
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Fig.7 Schematic of MWIR zoom lens with 30x ratio
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Fig.8 MTF of middle wavelength infrared zoom system with 30x ratio
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Fig.10 Practical schematic of 30x ratio zoom lens
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