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Design of a compact Large-aperture Long-Wave

Infrared (LWIR) continuous zoom lens
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(2. College of Physics and Information Engineering, Quanzhou Normal University, Quanzhou 362000, China)

Abstract: To address the practical requirements for infrared target detection in applications such as forest fire monitoring ,
an optical system with a 9 X continuous zoom has been developed. This system utilizes a 640 X 512 planar detector witha 17 pm
pixel pitch to enable wide-area surveillance. Operating in the 8 ~ 12 ym wavelength range with an F-number varying between
0.99 and 1.25, it provides a continuous focal length adjustment from 25 mm to 225 mm. The design incorporates four germa-
nium lenses and two chalcogenide glass lenses, employing a mechanical positive-group compensation mechanism for zoom con-
trol. Aspheric surfaces are introduced to effectively correct system aberrations. Across the entire zoom range, the modulation
transfer function (M TF) remains above 0.4 at a spatial frequency of 30 Ip/mm , with a value of 0.38 at the longest focal length, in-
dicating that the system approaches the diffraction limit at all focal settings. Optical design and image quality analysis were per-
formed using ZEMAX software. Experimental results demonstrate that the system achieves high resolution, a large aperture,
and a wide field of view, while maintaining a stable image, excellent image quality, smooth zoom, and a compact, mechanically
robust structure. These attributes make it suitable for all-weather monitoring in defense, firefighting, disaster relief, and geo-
logical exploration.
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