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Optical system design of space—based UV panoramic imager

Xue Qingsheng, Chen Wei
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: An optical system of UV limb panoramic imager was designed by using panoramic annular
lens (PAL) and relay lens, the central wavelength was 360 nm, the waveband was 10 nm, the field of
view was 360°x(70.9°~73.3°), the focal length was 5 mm, and the relative aperture was 1:3.3. The
method of improving the uniformity of image illumination was studied against the large field of view of
the optical system. Optimization and analyzsis were performed using CODE V and ZEMAX software.
The design result shows that the RMS radius of disc of confusion of spot diagram is less than half of
the pixel, 80% of energy is enclosed in a pixel, the MTF is >0.72@38.5 Ip/mm, the f—60 distortion is less
than 0.4%, the uniformity of image illumination is 91%. The design results satisfy the requirement of the
specifications, the volume is small, and suitable to application in space atmosphere sounding. It indicates
that the optical design method of UV panoramic imager is feasible, and the design method can be used in
other wavebands, it is instructional for designing the panoramic imager.
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Fig.1 Schematic diagram of panoramic sounding in UV limb view
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Fig.2 Viewing geometry of UV panoramic imager
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Tab.1 Specifications of optical system of UV

panoramic imager

Specification Value
Central wavelengh 360 nm
Waveband 10 nm
Focal length 5 mm
FOv 360°x(70.9°-73.3°)
Relative aperture 1:3.3
MTF =0.5@38.5 Ip/mm
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Fig.3 Optical schematic diagram of Panoramic imager
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Fig.4 Optical path of panoramic annular lens
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Fig.8 Spot diagram on image plane of panoramic imager
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Fig.11 f-0 distortion of optical system of panoramic imager
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Tab.2 Vignetting factors for different fields of view

of panoramic imager

FOV +Y -Y
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Fig.12 Relative illumination of panoramic imager
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