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Design of long-wave infrared fisheye staring optical system

Zhang Jiyan', Sun Liting, Qin Teng
(School of Opto-electronic and Communication Engineering, Xiamen University of Technology, Xiamen 361000, China)

Abstract: A novel design method for long-wave infrared (LWIR) fisheye lens was proposed based on Gaussian
optics and the third-order aberration theory. The half field of view (FOV) of traditional inversed telephoto wide-
angle lens increased from +70° to +£100° by adding a negative meniscus to pre-group. By using the equidistant
projection imaging method, the f-6 distortion of the system was less than 6%. The focal length was 1.97 mm, its
relative aperture was 1 © 1, the system was telecentric structure in the image space, and its relative illumination of
the marginal FOV achieved 0.8. A five-piece aspheric design was adopted to increase the aperture and remove the
off-axis aberrations. The imaging quality is near-diffraction-limited. The modulation transfer function value was
above 0.37@42 Ip/mm. The imaging quality of the system was stable at a wide range of temperatures with the
mechanically passive athermal method. The results have a certain reference for LWIR fisheye optical system
design.
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Tab.1 Parameters of the system

Parameter Value
Wavelength band/pum 8-12
Effective focal length/mm 1.97
Relative aperture 1:1
Image surface size/mm 6.1
Field of view/(°) +100
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Tab.2 Structure parameters of the lens

Lens Radius/mm Thickness/mm Glass type Diameter/mm
1 (Aspheric) ~ 21.085 2.856 Ge 15.461
2 12.583 8.950 11.148
3 —36.081 1.050 Ge 3.949
4 (Aspheric) 21.848 3.112 3.708
5 —49.954 1.935 Ge 4.598
6 (Aspheric) —14.386 2.134 4.805
stop Infinity 0.852 3.228
8 —17.884 1.335 Ge 3.406
9 (Aspheric) —13.896 4.733 3.677
10 21.847 2.00 Ge 4.562
11 (Aspheric)  696.584 3.345 4372
IMA Infinity 3.058
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