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Research on Radiation Characteristic of the Multi-Azimuth/Multi-
Waveband Earth Limb Ultraviolet Imager

Yang Xiaohu Wang Shurong Huang Yu
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun , Jilin 130033, China)

Abstract Considering the design feature and the difficulty in radiation calibration of the multi-azimuth/multi-
waveband earth limb ultraviolet (UV) imager, a method which firstly calibrated the segmented field and then
integrated the data has been proposed. With a radiated comparison between the whole field and the segmented field,
the output of detector shows a consistence within 1% measurement reproducibility error of the instrument, which
returns back to prove the calibration method feasibility. The combined standard uncertainty of the three 290 nm, 310
nm and 355 nm UV bands is 3.93%, 3.90% and 3. 84% respectively, which conforms the 3% ~ 5% range of
radiation calibration uncertainty of the UV sensors presently. With the successful accomplishment of the segmented
field method for the limb UV imager, radiation calibration for greater field or more complicated sensors has been made
available.
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Table 1 Main technical specifications of the limb

UV imager
Item Value
Focal length /mm 22.37
F number 3.3

0~10 (center)

Field of view /(%)
140~146 (limb)

Spatial resolution /km 3
290+£5
Spectral range /nm 310+£5
35543
CCD pixel size /pm 13X13
CCD array size /pixel 10241024
Outline dimension /mm  &(240+1) X (247.5+1.5)
Mass /kg 9+0.2
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Fig. 1 Structural and optical path drawing of the whole imager
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Fig. 2 Sketch map of UV imager calibrated by integrating sphere
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Fig. 3 Measured signal ratio of relative effect among each azimuth of limb and nadir field
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Fig. 5 Radiance calibration result in effective
area of limb UV imager
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Table 2 Uncertainty of dividing field calibration

of the limb UV imager

Value

290 nm 310 nm 355 nm

Uncertainty sources

Aperture radiance of

integrating sphere /% 8.55 3.52 8.50

Measurement repeatability
of imager /%

Approximate bandwidth /% 0.8 0.8 0.5

0.5
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